
A G E N D A
JAMES CITY COUNTY PLANNING COMMISSION

REGULAR MEETING
County Government Center Board Room

101 Mounts Bay Road, Williamsburg VA 23185
December 1, 2021

6:00 PM

A. CALL TO ORDER

B. ROLL CALL

C. PUBLIC COMMENT

D. REPORTS OF THE COMMISSION

E. CONSENT AGENDA

1. Minutes of the November 3, 2021 Regular Meeting

2. Minutes of the November 10, 2021 Planning Commission Working Group Meeting

F. PUBLIC HEARINGS

1. AFD­21­0002. 9958 Mill Pond Run, Barnes Swamp AFD Addition

2. Z­21­0012 and MP­21­0003. Proffer and Master Plan Amendment for the Continuing Care
Retirement Facility at Ford's Colony (Ford's Village)

3. SUP­21­0018. 1403 Jamestown Road Rental of Rooms

4. SUP­21­0020. 528 Neck­O­Land Road Tourist Home

5. SUP­21­0021. 530 Neck­O­Land Road Tourist Home SUP Amendment

G. PLANNING COMMISSION CONSIDERATIONS

1. Adoption of a Revised Policy for Remote Participation in Meetings by Commission Members
and Adoption of Revised Bylaws

H. PLANNING DIRECTOR'S REPORT

1. Planning Director's Report ­ December 2021

I. PLANNING COMMISSION DISCUSSION AND REQUESTS

J. ADJOURNMENT



AGENDA ITEM NO. E.1.

ITEM SUMMARY

DATE: 12/1/2021 

TO: The Planning Commission 

FROM: Paul D. Holt, III, Secretary

SUBJECT: Minutes of the November 3, 2021 Regular Meeting

ATTACHMENTS:

Description Type
Minutes of the November 3, 2021
Regular Meeting Minutes

REVIEWERS:

Department Reviewer Action Date

Planning Commission Holt, Paul Approved 11/24/2021 ­ 9:15 AM
Planning Commission Holt, Paul Approved 11/24/2021 ­ 9:16 AM
Publication Management Pobiak, Amanda Approved 11/24/2021 ­ 10:32 AM
Planning Commission Holt, Paul Approved 11/24/2021 ­ 10:34 AM



M I N U T E S
JAMES CITY COUNTY PLANNING COMMISSION

REGULAR MEETING
County Government Center Board Room

101 Mounts Bay Road, Williamsburg VA 23185
November 3, 2021

6:00 PM

A. CALL TO ORDER

Mr. Jack Haldeman called the meeting to order at 6:00 p.m.

B. ROLL CALL

Planning Commissioners Present:
Jack Haldeman
Rich Krapf
Frank Polster
Julia Leverenz
Barbara Null
Rob Rose Planning

Commissioners Absent:
Tim O’Connor

Staff Present:
Paul Holt, Director of Community Development and Planning
Max Hlavin, Deputy County Attorney
Terry Costello, Deputy Zoning Administrator
Thomas Wysong, Senior Planner

C. PUBLIC COMMENT

Mr. Haldeman opened Public Comment.

As no one wished to speak, Mr. Haldeman closed Public Comment.

D. REPORTS OF THE COMMISSION

Ms. Barbara Null stated that the Development Review Committee did not meet in October.

Mr. Frank Polster stated that the Policy Committee did not meet in October.

E. CONSENT AGENDA

1. Minutes of the October 6, 2021 Regular Meeting

Ms. Julia Leverenz made a motion to approve the Consent Agenda.

On a voice vote, the Commission voted to approve the Consent Agenda. (6­0)
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Ms. Barbara Null stated that the Development Review Committee did not meet in October.

Mr. Frank Polster stated that the Policy Committee did not meet in October.

E. CONSENT AGENDA

1. Minutes of the October 6, 2021 Regular Meeting

Ms. Julia Leverenz made a motion to approve the Consent Agenda.

On a voice vote, the Commission voted to approve the Consent Agenda. (6­0)

F. PUBLIC HEARINGS

1. ORD­20­0015. Zoning Ordinance Amendments to Address the Keeping of Bees in Non­
Residential Districts

A motion to Approve was made by Frank Polster, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Ms. Terry Costello, Deputy Zoning Administrator, stated that on September 8, 2020, the
Board of Supervisors approved the keeping of bees in Residential Districts with Performance
Standards. Ms. Costello stated that during the process leading up to that approval, there were
discussions about permitting beekeeping in non­residential districts. Ms. Costello stated that,
as a result of the discussions, the Board of Supervisors adopted an Initiating Resolution to
address this use.

Ms. Costello stated that staff conducted research on other localities similar to what was done
previously. Ms. Costello stated that of the few localities that do permit this use in non­
residential districts, the standards were the same for residential and non­residential districts.

Ms. Costello stated that the Policy Committee met three times to consider the research
conducted as well as reviewing the current residential standards.  Ms. Costello stated that
Performance Standards were then developed for ground mounted hives as well as rooftop
hives.

Ms. Costello stated that the draft Ordinance requires properties in these non­residential
districts to adhere to the standards for residential properties as well as additional ones, which
include signage for both rooftop and ground hives, specified distances from the edge of the
roof, and the requirement of a strapping system for the rooftop.

Ms. Costello stated that at its September 9, 2021 meeting, the Policy Committee unanimously
recommended approval of the draft Ordinance to the Planning Commission.

Ms. Costello stated that staff recommends that the Planning Commission forward a
recommendation of approval to the Board of Supervisors.

Mr. Haldeman called for disclosures from the Commission.

There were no disclosures.

Mr. Haldeman opened the Public Hearing.

As no one wished to speak, Mr. Haldeman closed the Public Hearing.

Mr. Polster made a motion to recommend approval of the Ordinance amendment.

On a roll call vote, the Commission voted to recommend approval of ORD­20­0015. Zoning
Ordinance Amendments to Address the Keeping of Bees in Non­Residential Districts. (6­0)

2. SUP­21­0016. Williamsburg Unitarian Church School

A motion to Approve was made by Rich Krapf, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
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A motion to Approve was made by Rich Krapf, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Ms. Terry Costello, Deputy Zoning Administrator, stated that Mr. Joe Cross, Williamsburg
Unitarian Universalist Church, has applied for an SUP to allow for a school within the existing
church structure located at 3051 Ironbound Road.   Ms. Costello stated that the property is
zoned R­8, Rural Residential, and designated Low Density Residential on the 2045
Comprehensive Plan Land Use Map and is located inside the Primary Service Area.

Ms. Costello further stated that the Church has occupied this building since January 1997. Ms.
Costello further stated that an SUP was approved in 2015 to expand the building and parking
area, and permit the two other structures on the property as accessory to the Church.

Ms. Costello stated that the school will have a maximum of 30 students and five staff
members. Ms. Costello further stated that the children will range in age from Pre­K through
Kindergarten.

Ms. Costello stated that the hours of operation will be from 7:30 a.m. until 6 p.m. Monday
through Friday. Ms. Costello stated that the hours of instruction will be 8:30 a.m. through 3
p.m. Ms. Costello stated that there would be very limited daycare before 8:30 a.m. and after 3
p.m. Ms. Costello stated that the children will be picked up in a car line similar to other
schools. Ms. Costello stated that the school will be operated within the current facility and use
the existing outdoor play area.

Ms. Costello stated that staff finds the proposal to be compatible with surrounding
development and consistent with the 2045 Comprehensive Plan. Ms. Costello stated that staff
recommends that the Planning Commission recommend approval of the application to the
Board of Supervisors subject to the proposed conditions.

Mr. Haldeman inquired if there would be any new construction.

Ms. Costello confirmed that there would not be any new construction.

Mr. Haldeman called for disclosures from the Commission.

There were no disclosures.

Mr. Haldeman opened the Public Hearing.

As no one wished to speak, Mr. Haldeman closed the Public Hearing.

Mr. Krapf made a motion to recommend approval of the application.

On a roll call vote, the Commission voted to recommend approval of SUP­21­0016.
Williamsburg Unitarian Church School. (6­0)

3. Z­21­0012 and MP­21­0003. Proffer and Master Plan Amendment for the Continuing Care
Retirement Facility at Ford's Colony (Ford's Village)

A motion to Postpone was made by Barbara Null, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Mr.  Thomas Wysong, Senior Planner, stated that after this case was advertised for a Public
Hearing, the applicant requested a deferral of this case until the December 1, 2021, Planning
Commission meeting. Mr. Wysong stated that the applicant requested the additional time to
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Mr. Krapf made a motion to recommend approval of the application.

On a roll call vote, the Commission voted to recommend approval of SUP­21­0016.
Williamsburg Unitarian Church School. (6­0)

3. Z­21­0012 and MP­21­0003. Proffer and Master Plan Amendment for the Continuing Care
Retirement Facility at Ford's Colony (Ford's Village)

A motion to Postpone was made by Barbara Null, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Mr.  Thomas Wysong, Senior Planner, stated that after this case was advertised for a Public
Hearing, the applicant requested a deferral of this case until the December 1, 2021, Planning
Commission meeting. Mr. Wysong stated that the applicant requested the additional time to
prepare revised Proffers. Mr. Wysong further stated that the revised Proffer document will
assist staff in completing a comprehensive review and evaluation of the proposal and determine
if impacts are adequately mitigated.

Mr. Wysong stated that staff concurs with the request for deferral and recommends that the
Planning Commission defer this application to its December 1, 2021, Regular Meeting.

Mr. Haldeman called for disclosures from the Commission.

There were no disclosures.

Mr. Haldeman opened the Public Hearing.

Mr. Haldeman stated that the Commission would hear anyone who wished to speak; however,
they would not be allowed to speak again at the December meeting.

No one wished to speak.

Ms. Null made a motion to postpone consideration of the application.

On a roll call vote, the Commission voted to postpone consideration of Z­21­0012 and MP­
21­0003. Proffer and Master Plan Amendment for the Continuing Care Retirement Facility at
Ford's Colony (Ford's Village). (6­0) 

G. PLANNING COMMISSION CONSIDERATIONS

There were no items for consideration.

H. PLANNING DIRECTOR'S REPORT

1. Updates to the Remote Participation Policy and the Bylaws of the Planning Commission of
James City County, Virginia

Mr. Holt stated that the currently adopted Bylaws of the James City County Planning
Commission provide that a quorum of the Commission shall consist of a majority of the
members of the Commission and a physical quorum is required. Mr. Holt further stated that
Planning Commissioners may participate in any meeting wherein the public business is
discussed or transacted through electronic communication in accordance with § 2.2­3708.1 of
the Code of Virginia. Mr. Holt stated that pursuant to those provisions, the Planning
Commission adopted a policy governing remote participation in meetings by Commission
members due to personal matters or a disability or medical condition (the “Policy”).

Mr. Holt stated that the 2021 General Assembly amended § 2.2­3708.2 of the Code of
Virginia to add language allowing for remote participation when a family member’s medical
condition requires the participant to provide care for such family member, thereby preventing
the participant’s physical attendance. Mr. Holt noted that the legislation also amended the
limitation for personal matters to two, or 25 % of the meetings held per calendar year rounded
up to the next whole number, whichever is greater.

Mr. Holt noted the Policy must be amended and readopted to reflect the changes made by the
new legislation. Mr. Holt further noted that given the updated Code reference, the Planning
Commission Bylaws must be amended also.

Mr. Holt stated that the proposed draft revised Policy and Bylaws are in conformance with the
new legislation. Mr. Holt noted that there are also minor revisions to clarify certain portions of
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M I N U T E S
JAMES CITY COUNTY PLANNING COMMISSION

REGULAR MEETING
County Government Center Board Room

101 Mounts Bay Road, Williamsburg VA 23185
November 3, 2021

6:00 PM

A. CALL TO ORDER

Mr. Jack Haldeman called the meeting to order at 6:00 p.m.

B. ROLL CALL

Planning Commissioners Present:
Jack Haldeman
Rich Krapf
Frank Polster
Julia Leverenz
Barbara Null
Rob Rose Planning

Commissioners Absent:
Tim O’Connor

Staff Present:
Paul Holt, Director of Community Development and Planning
Max Hlavin, Deputy County Attorney
Terry Costello, Deputy Zoning Administrator
Thomas Wysong, Senior Planner

C. PUBLIC COMMENT

Mr. Haldeman opened Public Comment.

As no one wished to speak, Mr. Haldeman closed Public Comment.

D. REPORTS OF THE COMMISSION

Ms. Barbara Null stated that the Development Review Committee did not meet in October.

Mr. Frank Polster stated that the Policy Committee did not meet in October.

E. CONSENT AGENDA

1. Minutes of the October 6, 2021 Regular Meeting

Ms. Julia Leverenz made a motion to approve the Consent Agenda.

On a voice vote, the Commission voted to approve the Consent Agenda. (6­0)

F. PUBLIC HEARINGS

1. ORD­20­0015. Zoning Ordinance Amendments to Address the Keeping of Bees in Non­
Residential Districts

A motion to Approve was made by Frank Polster, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Ms. Terry Costello, Deputy Zoning Administrator, stated that on September 8, 2020, the
Board of Supervisors approved the keeping of bees in Residential Districts with Performance
Standards. Ms. Costello stated that during the process leading up to that approval, there were
discussions about permitting beekeeping in non­residential districts. Ms. Costello stated that,
as a result of the discussions, the Board of Supervisors adopted an Initiating Resolution to
address this use.

Ms. Costello stated that staff conducted research on other localities similar to what was done
previously. Ms. Costello stated that of the few localities that do permit this use in non­
residential districts, the standards were the same for residential and non­residential districts.

Ms. Costello stated that the Policy Committee met three times to consider the research
conducted as well as reviewing the current residential standards.  Ms. Costello stated that
Performance Standards were then developed for ground mounted hives as well as rooftop
hives.

Ms. Costello stated that the draft Ordinance requires properties in these non­residential
districts to adhere to the standards for residential properties as well as additional ones, which
include signage for both rooftop and ground hives, specified distances from the edge of the
roof, and the requirement of a strapping system for the rooftop.

Ms. Costello stated that at its September 9, 2021 meeting, the Policy Committee unanimously
recommended approval of the draft Ordinance to the Planning Commission.

Ms. Costello stated that staff recommends that the Planning Commission forward a
recommendation of approval to the Board of Supervisors.

Mr. Haldeman called for disclosures from the Commission.

There were no disclosures.

Mr. Haldeman opened the Public Hearing.

As no one wished to speak, Mr. Haldeman closed the Public Hearing.

Mr. Polster made a motion to recommend approval of the Ordinance amendment.

On a roll call vote, the Commission voted to recommend approval of ORD­20­0015. Zoning
Ordinance Amendments to Address the Keeping of Bees in Non­Residential Districts. (6­0)

2. SUP­21­0016. Williamsburg Unitarian Church School

A motion to Approve was made by Rich Krapf, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Ms. Terry Costello, Deputy Zoning Administrator, stated that Mr. Joe Cross, Williamsburg
Unitarian Universalist Church, has applied for an SUP to allow for a school within the existing
church structure located at 3051 Ironbound Road.   Ms. Costello stated that the property is
zoned R­8, Rural Residential, and designated Low Density Residential on the 2045
Comprehensive Plan Land Use Map and is located inside the Primary Service Area.

Ms. Costello further stated that the Church has occupied this building since January 1997. Ms.
Costello further stated that an SUP was approved in 2015 to expand the building and parking
area, and permit the two other structures on the property as accessory to the Church.

Ms. Costello stated that the school will have a maximum of 30 students and five staff
members. Ms. Costello further stated that the children will range in age from Pre­K through
Kindergarten.

Ms. Costello stated that the hours of operation will be from 7:30 a.m. until 6 p.m. Monday
through Friday. Ms. Costello stated that the hours of instruction will be 8:30 a.m. through 3
p.m. Ms. Costello stated that there would be very limited daycare before 8:30 a.m. and after 3
p.m. Ms. Costello stated that the children will be picked up in a car line similar to other
schools. Ms. Costello stated that the school will be operated within the current facility and use
the existing outdoor play area.

Ms. Costello stated that staff finds the proposal to be compatible with surrounding
development and consistent with the 2045 Comprehensive Plan. Ms. Costello stated that staff
recommends that the Planning Commission recommend approval of the application to the
Board of Supervisors subject to the proposed conditions.

Mr. Haldeman inquired if there would be any new construction.

Ms. Costello confirmed that there would not be any new construction.

Mr. Haldeman called for disclosures from the Commission.

There were no disclosures.

Mr. Haldeman opened the Public Hearing.

As no one wished to speak, Mr. Haldeman closed the Public Hearing.

Mr. Krapf made a motion to recommend approval of the application.

On a roll call vote, the Commission voted to recommend approval of SUP­21­0016.
Williamsburg Unitarian Church School. (6­0)

3. Z­21­0012 and MP­21­0003. Proffer and Master Plan Amendment for the Continuing Care
Retirement Facility at Ford's Colony (Ford's Village)

A motion to Postpone was made by Barbara Null, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Mr.  Thomas Wysong, Senior Planner, stated that after this case was advertised for a Public
Hearing, the applicant requested a deferral of this case until the December 1, 2021, Planning
Commission meeting. Mr. Wysong stated that the applicant requested the additional time to
prepare revised Proffers. Mr. Wysong further stated that the revised Proffer document will
assist staff in completing a comprehensive review and evaluation of the proposal and determine
if impacts are adequately mitigated.

Mr. Wysong stated that staff concurs with the request for deferral and recommends that the
Planning Commission defer this application to its December 1, 2021, Regular Meeting.

Mr. Haldeman called for disclosures from the Commission.

There were no disclosures.

Mr. Haldeman opened the Public Hearing.

Mr. Haldeman stated that the Commission would hear anyone who wished to speak; however,
they would not be allowed to speak again at the December meeting.

No one wished to speak.

Ms. Null made a motion to postpone consideration of the application.

On a roll call vote, the Commission voted to postpone consideration of Z­21­0012 and MP­
21­0003. Proffer and Master Plan Amendment for the Continuing Care Retirement Facility at
Ford's Colony (Ford's Village). (6­0) 

G. PLANNING COMMISSION CONSIDERATIONS

There were no items for consideration.

H. PLANNING DIRECTOR'S REPORT

1. Updates to the Remote Participation Policy and the Bylaws of the Planning Commission of
James City County, Virginia

Mr. Holt stated that the currently adopted Bylaws of the James City County Planning
Commission provide that a quorum of the Commission shall consist of a majority of the
members of the Commission and a physical quorum is required. Mr. Holt further stated that
Planning Commissioners may participate in any meeting wherein the public business is
discussed or transacted through electronic communication in accordance with § 2.2­3708.1 of
the Code of Virginia. Mr. Holt stated that pursuant to those provisions, the Planning
Commission adopted a policy governing remote participation in meetings by Commission
members due to personal matters or a disability or medical condition (the “Policy”).

Mr. Holt stated that the 2021 General Assembly amended § 2.2­3708.2 of the Code of
Virginia to add language allowing for remote participation when a family member’s medical
condition requires the participant to provide care for such family member, thereby preventing
the participant’s physical attendance. Mr. Holt noted that the legislation also amended the
limitation for personal matters to two, or 25 % of the meetings held per calendar year rounded
up to the next whole number, whichever is greater.

Mr. Holt noted the Policy must be amended and readopted to reflect the changes made by the
new legislation. Mr. Holt further noted that given the updated Code reference, the Planning
Commission Bylaws must be amended also.

Mr. Holt stated that the proposed draft revised Policy and Bylaws are in conformance with the
new legislation. Mr. Holt noted that there are also minor revisions to clarify certain portions of
the Policy.

Mr. Holt stated that procedurally, the Bylaws require a minimum of 30 days’ notice and that
action be taken at a regularly scheduled meeting. Mr. Holt further stated that this discussion
item is to begin that notification period and no vote is requested at this meeting. Mr. Holt
stated that staff will return to the regularly scheduled meeting of the Planning Commission in
January 2022 for action on these items.

2. Planning Director's Report ­ November 2021

Mr. Holt stated that he did not have anything in addition to what was included in the Agenda
packet.

I. PLANNING COMMISSION DISCUSSION AND REQUESTS

1. Final Planning Commission Working Group (PCWG) Meeting

Mr. Holt stated that at the request of the Planning Commission Chair, this item is on the
Agenda to allow Commissioners to provide guidance on the structure of November 10, 2021
PCWG Agenda. Mr. Holt stated that at that meeting, staff will be prepared to provide a brief
update which includes Board discussion outcomes but otherwise there are no presentations or
substantive updates to provide. Mr. Holt further stated that staff envisions the meeting to
simply be a time for the PCWG to reflect on the 2045 update process and to solicit general
feedback on what went well and what might be helpful to change or fine­tune in future
Comprehensive Plan update processes.

Mr. Holt stated that staff recommends the following Agenda for the November 10, 2021
PCWG meeting:

A.)   A short update by staff
B.)   Discussion by PCWG members:

i.   what went well and what to incorporate into the next Comprehensive Plan update
process

ii.  what iterative process improvements the PCWG would like to see as part of the       
next Comprehensive Plan update process?

Mr. Polster stated that he is also interested in the staff perspective on the process since the
entire process, including public engagement, was entirely new due to the pandemic.

Ms. Leverenz inquired if the Commissioners should still provide input for the meeting by
November 5, 2021.

Mr. Polster stated that he had already provided his comments.

Mr. Rose stated that he would not be able to get his thought on paper for that deadline, but
would have them for discussion at the meeting.

Mr. Holt noted that in order to meet public notice requirements, the Agenda packet would
need to be published on November 4, 2021. Mr. Holt stated that staff would move forward
with the agenda as set forth; however, this is just the framework a comprehensive discussion.
Mr. Holt stated that the important aspect was capturing the Commissioners’ thoughts on how
the process played out and what could be improved.

Mr. Haldeman noted that Ms. Null would represent the Commission at the November Board
of Supervisors meeting.
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M I N U T E S
JAMES CITY COUNTY PLANNING COMMISSION

REGULAR MEETING
County Government Center Board Room

101 Mounts Bay Road, Williamsburg VA 23185
November 3, 2021

6:00 PM

A. CALL TO ORDER

Mr. Jack Haldeman called the meeting to order at 6:00 p.m.

B. ROLL CALL

Planning Commissioners Present:
Jack Haldeman
Rich Krapf
Frank Polster
Julia Leverenz
Barbara Null
Rob Rose Planning

Commissioners Absent:
Tim O’Connor

Staff Present:
Paul Holt, Director of Community Development and Planning
Max Hlavin, Deputy County Attorney
Terry Costello, Deputy Zoning Administrator
Thomas Wysong, Senior Planner

C. PUBLIC COMMENT

Mr. Haldeman opened Public Comment.

As no one wished to speak, Mr. Haldeman closed Public Comment.

D. REPORTS OF THE COMMISSION

Ms. Barbara Null stated that the Development Review Committee did not meet in October.

Mr. Frank Polster stated that the Policy Committee did not meet in October.

E. CONSENT AGENDA

1. Minutes of the October 6, 2021 Regular Meeting

Ms. Julia Leverenz made a motion to approve the Consent Agenda.

On a voice vote, the Commission voted to approve the Consent Agenda. (6­0)

F. PUBLIC HEARINGS

1. ORD­20­0015. Zoning Ordinance Amendments to Address the Keeping of Bees in Non­
Residential Districts

A motion to Approve was made by Frank Polster, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Ms. Terry Costello, Deputy Zoning Administrator, stated that on September 8, 2020, the
Board of Supervisors approved the keeping of bees in Residential Districts with Performance
Standards. Ms. Costello stated that during the process leading up to that approval, there were
discussions about permitting beekeeping in non­residential districts. Ms. Costello stated that,
as a result of the discussions, the Board of Supervisors adopted an Initiating Resolution to
address this use.

Ms. Costello stated that staff conducted research on other localities similar to what was done
previously. Ms. Costello stated that of the few localities that do permit this use in non­
residential districts, the standards were the same for residential and non­residential districts.

Ms. Costello stated that the Policy Committee met three times to consider the research
conducted as well as reviewing the current residential standards.  Ms. Costello stated that
Performance Standards were then developed for ground mounted hives as well as rooftop
hives.

Ms. Costello stated that the draft Ordinance requires properties in these non­residential
districts to adhere to the standards for residential properties as well as additional ones, which
include signage for both rooftop and ground hives, specified distances from the edge of the
roof, and the requirement of a strapping system for the rooftop.

Ms. Costello stated that at its September 9, 2021 meeting, the Policy Committee unanimously
recommended approval of the draft Ordinance to the Planning Commission.

Ms. Costello stated that staff recommends that the Planning Commission forward a
recommendation of approval to the Board of Supervisors.

Mr. Haldeman called for disclosures from the Commission.

There were no disclosures.

Mr. Haldeman opened the Public Hearing.

As no one wished to speak, Mr. Haldeman closed the Public Hearing.

Mr. Polster made a motion to recommend approval of the Ordinance amendment.

On a roll call vote, the Commission voted to recommend approval of ORD­20­0015. Zoning
Ordinance Amendments to Address the Keeping of Bees in Non­Residential Districts. (6­0)

2. SUP­21­0016. Williamsburg Unitarian Church School

A motion to Approve was made by Rich Krapf, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Ms. Terry Costello, Deputy Zoning Administrator, stated that Mr. Joe Cross, Williamsburg
Unitarian Universalist Church, has applied for an SUP to allow for a school within the existing
church structure located at 3051 Ironbound Road.   Ms. Costello stated that the property is
zoned R­8, Rural Residential, and designated Low Density Residential on the 2045
Comprehensive Plan Land Use Map and is located inside the Primary Service Area.

Ms. Costello further stated that the Church has occupied this building since January 1997. Ms.
Costello further stated that an SUP was approved in 2015 to expand the building and parking
area, and permit the two other structures on the property as accessory to the Church.

Ms. Costello stated that the school will have a maximum of 30 students and five staff
members. Ms. Costello further stated that the children will range in age from Pre­K through
Kindergarten.

Ms. Costello stated that the hours of operation will be from 7:30 a.m. until 6 p.m. Monday
through Friday. Ms. Costello stated that the hours of instruction will be 8:30 a.m. through 3
p.m. Ms. Costello stated that there would be very limited daycare before 8:30 a.m. and after 3
p.m. Ms. Costello stated that the children will be picked up in a car line similar to other
schools. Ms. Costello stated that the school will be operated within the current facility and use
the existing outdoor play area.

Ms. Costello stated that staff finds the proposal to be compatible with surrounding
development and consistent with the 2045 Comprehensive Plan. Ms. Costello stated that staff
recommends that the Planning Commission recommend approval of the application to the
Board of Supervisors subject to the proposed conditions.

Mr. Haldeman inquired if there would be any new construction.

Ms. Costello confirmed that there would not be any new construction.

Mr. Haldeman called for disclosures from the Commission.

There were no disclosures.

Mr. Haldeman opened the Public Hearing.

As no one wished to speak, Mr. Haldeman closed the Public Hearing.

Mr. Krapf made a motion to recommend approval of the application.

On a roll call vote, the Commission voted to recommend approval of SUP­21­0016.
Williamsburg Unitarian Church School. (6­0)

3. Z­21­0012 and MP­21­0003. Proffer and Master Plan Amendment for the Continuing Care
Retirement Facility at Ford's Colony (Ford's Village)

A motion to Postpone was made by Barbara Null, the motion result was Passed.
AYES: 6  NAYS: 0  ABSTAIN: 0  ABSENT: 1
Ayes: Haldeman, Krapf, Leverenz, Null, Polster, Rose
Absent: O'Connor

Mr.  Thomas Wysong, Senior Planner, stated that after this case was advertised for a Public
Hearing, the applicant requested a deferral of this case until the December 1, 2021, Planning
Commission meeting. Mr. Wysong stated that the applicant requested the additional time to
prepare revised Proffers. Mr. Wysong further stated that the revised Proffer document will
assist staff in completing a comprehensive review and evaluation of the proposal and determine
if impacts are adequately mitigated.

Mr. Wysong stated that staff concurs with the request for deferral and recommends that the
Planning Commission defer this application to its December 1, 2021, Regular Meeting.

Mr. Haldeman called for disclosures from the Commission.

There were no disclosures.

Mr. Haldeman opened the Public Hearing.

Mr. Haldeman stated that the Commission would hear anyone who wished to speak; however,
they would not be allowed to speak again at the December meeting.

No one wished to speak.

Ms. Null made a motion to postpone consideration of the application.

On a roll call vote, the Commission voted to postpone consideration of Z­21­0012 and MP­
21­0003. Proffer and Master Plan Amendment for the Continuing Care Retirement Facility at
Ford's Colony (Ford's Village). (6­0) 

G. PLANNING COMMISSION CONSIDERATIONS

There were no items for consideration.

H. PLANNING DIRECTOR'S REPORT

1. Updates to the Remote Participation Policy and the Bylaws of the Planning Commission of
James City County, Virginia

Mr. Holt stated that the currently adopted Bylaws of the James City County Planning
Commission provide that a quorum of the Commission shall consist of a majority of the
members of the Commission and a physical quorum is required. Mr. Holt further stated that
Planning Commissioners may participate in any meeting wherein the public business is
discussed or transacted through electronic communication in accordance with § 2.2­3708.1 of
the Code of Virginia. Mr. Holt stated that pursuant to those provisions, the Planning
Commission adopted a policy governing remote participation in meetings by Commission
members due to personal matters or a disability or medical condition (the “Policy”).

Mr. Holt stated that the 2021 General Assembly amended § 2.2­3708.2 of the Code of
Virginia to add language allowing for remote participation when a family member’s medical
condition requires the participant to provide care for such family member, thereby preventing
the participant’s physical attendance. Mr. Holt noted that the legislation also amended the
limitation for personal matters to two, or 25 % of the meetings held per calendar year rounded
up to the next whole number, whichever is greater.

Mr. Holt noted the Policy must be amended and readopted to reflect the changes made by the
new legislation. Mr. Holt further noted that given the updated Code reference, the Planning
Commission Bylaws must be amended also.

Mr. Holt stated that the proposed draft revised Policy and Bylaws are in conformance with the
new legislation. Mr. Holt noted that there are also minor revisions to clarify certain portions of
the Policy.

Mr. Holt stated that procedurally, the Bylaws require a minimum of 30 days’ notice and that
action be taken at a regularly scheduled meeting. Mr. Holt further stated that this discussion
item is to begin that notification period and no vote is requested at this meeting. Mr. Holt
stated that staff will return to the regularly scheduled meeting of the Planning Commission in
January 2022 for action on these items.

2. Planning Director's Report ­ November 2021

Mr. Holt stated that he did not have anything in addition to what was included in the Agenda
packet.

I. PLANNING COMMISSION DISCUSSION AND REQUESTS

1. Final Planning Commission Working Group (PCWG) Meeting

Mr. Holt stated that at the request of the Planning Commission Chair, this item is on the
Agenda to allow Commissioners to provide guidance on the structure of November 10, 2021
PCWG Agenda. Mr. Holt stated that at that meeting, staff will be prepared to provide a brief
update which includes Board discussion outcomes but otherwise there are no presentations or
substantive updates to provide. Mr. Holt further stated that staff envisions the meeting to
simply be a time for the PCWG to reflect on the 2045 update process and to solicit general
feedback on what went well and what might be helpful to change or fine­tune in future
Comprehensive Plan update processes.

Mr. Holt stated that staff recommends the following Agenda for the November 10, 2021
PCWG meeting:

A.)   A short update by staff
B.)   Discussion by PCWG members:

i.   what went well and what to incorporate into the next Comprehensive Plan update
process

ii.  what iterative process improvements the PCWG would like to see as part of the       
next Comprehensive Plan update process?

Mr. Polster stated that he is also interested in the staff perspective on the process since the
entire process, including public engagement, was entirely new due to the pandemic.

Ms. Leverenz inquired if the Commissioners should still provide input for the meeting by
November 5, 2021.

Mr. Polster stated that he had already provided his comments.

Mr. Rose stated that he would not be able to get his thought on paper for that deadline, but
would have them for discussion at the meeting.

Mr. Holt noted that in order to meet public notice requirements, the Agenda packet would
need to be published on November 4, 2021. Mr. Holt stated that staff would move forward
with the agenda as set forth; however, this is just the framework a comprehensive discussion.
Mr. Holt stated that the important aspect was capturing the Commissioners’ thoughts on how
the process played out and what could be improved.

Mr. Haldeman noted that Ms. Null would represent the Commission at the November Board
of Supervisors meeting.

J. ADJOURNMENT

Ms. Null made a motion to adjourn.

The meeting was adjourned at approximately 6: 24 p.m.

________________________                            ________________________            
Paul D. Holt, III, Secretary                                  Jack Haldeman, Chair
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AGENDA ITEM NO. E.2.

ITEM SUMMARY

DATE: 12/1/2021 

TO: The Planning Commission 

FROM: Paul D. Holt, III, Secretary

SUBJECT: Minutes of the November 10, 2021 Planning Commission Working Group Meeting

ATTACHMENTS:

Description Type
Minutes of the November 10, 2021
Planning Commission Working Group
Meeting

Minutes

REVIEWERS:

Department Reviewer Action Date

Planning Commission Holt, Paul Approved 11/22/2021 ­ 4:31 PM
Planning Commission Holt, Paul Approved 11/22/2021 ­ 4:32 PM
Publication Management Daniel, Martha Approved 11/23/2021 ­ 8:43 AM
Planning Commission Holt, Paul Approved 11/23/2021 ­ 10:34 AM
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M I N U T E S 

JAMES CITY COUNTY PLANNING COMMISSION WORKING GROUP 

REGULAR MEETING 

James City County Government Center Building D Conference Room 

November 10, 2021 

4:00 P.M. 

 
 

 

I. CALL TO ORDER 

 

Mr. Jack Haldeman called the meeting to order at approximately 4:00 p.m. 

 

II. ROLL CALL 

 

Jack Haldeman 

Rich Krapf 

Julia Leverenz 

Tim O’Connor (arrived at approximately 4:20 p.m.) 

Barbara Null 

Frank Polster 

Ginny Wertman 

Rob Rose 

 

Staff: 

Paul Holt, Director of Community Development 

Tammy Rosario, Assistant Director of Community Development 

Ellen Cook, Principal Planner 

 

III. MINUTES 

 

Mr. Rich Krapf made a motion to Approve the minutes of the March 8, 2021; March 22, 2021; 

March 24, 2021; April 5, 2021; April 19, 2021; May 3, 2021, May 12, 2021, and June 3, 2021 

meetings. 

 

The motion passed 7-0, with one absent. 

 

IV. 2045 COMPREHENSIVE PLAN PROCESS DISCUSSION 

 

Ms. Ellen Cook provided a brief update of the Board’s actions on the Plan since the last Working 

Group meeting. 

 

The Working Group and staff discussed the Board’s actions and upcoming steps for document 

and website updates. 

 

Mr. Haldeman opened the floor to reflections from the Working Group on the process. 

 

The Working Group and staff discussed the Plan update process. Discussion items included: the 

effects of the pandemic and the quick pivot to remote meetings; the effect of remote meeting 

discussions; the amount of public input collected and the validity of its use in informing the Plan; 

the degree of understanding and information available to the public to inform their input; the 

challenging amount of material in the Working Group packets and in member emails; the degree 

of detail in the Plan versus the Plan’s intent as a vision document; the Working Group’s discussion 

of detail items or vision items; the modeling process and its assumptions and value in informing 
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the Working Group discussions; consideration of regional context and the history of past regional 

efforts; quantitative accounting of facilities and services versus qualitative assessment; future 

implementation activities; the various contributions of the Planning Team (consultant, staff); 

potential use of a stenographer and an editor; notification of property owners with land use 

applications; the flow and focus of the Plan document; and the membership structure of the 

Community Participation Team.  

 

V. OTHER ITEMS FOR DISCUSSION 

 

Mr. Haldeman asked if there were any other items for discussion. 

 

There were none. 

 

VI. ADJOURNMENT 

 

Mr. Krapf made a motion to Adjourn. The motion passed 8-0. 

 

Mr. Haldeman adjourned the meeting at approximately 5:24 p.m.  

 

 



AGENDA ITEM NO. F.1.

ITEM SUMMARY

DATE: 12/1/2021 

TO: The Planning Commission 

FROM: Tori Haynes, Senior Planner

SUBJECT: AFD­21­0002. 9958 Mill Pond Run, Barnes Swamp AFD Addition

ATTACHMENTS:

Description Type

Staff Report Cover Memo
1. Proposed Conditions Backup Material
2. Location Map Backup Material
3. Barnes Swamp AFD 2018
Renewal Ordinance and Staff Report Backup Material

4. State Code § 15.2­4305 Backup Material
5. CSWCD Conservation Plan Backup Material

REVIEWERS:

Department Reviewer Action Date

Planning Commission Holt, Paul Approved 11/22/2021 ­ 9:48 AM
Planning Commission Holt, Paul Approved 11/22/2021 ­ 9:49 AM
Publication Management Pobiak, Amanda Approved 11/22/2021 ­ 10:31 AM
Planning Commission Holt, Paul Approved 11/22/2021 ­ 10:36 AM



Agricultural and Forestal District-21-0002. 9958 Mill Pond Run, Barnes Swamp AFD Addition 

Staff Report for the December 1, 2021, Planning Commission Public Hearing 

 

This staff report is prepared by the James City County Planning Division to provide information to the Planning Commission and Board of Supervisors to assist 

them in making a recommendation on this application. It may be useful to members of the general public interested in this application. 
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SUMMARY FACTS 

 

Applicant:  Mr. David Hogue 

 

Land Owner(s): Mr. David and Ms. Karen Hogue 

 

Proposal: Addition of a ± 60.77-acre parcel to the 

Barnes Swamp Agricultural and Forestal 

District (AFD) 

 

Location: 9958 Mill Pond Run 

 

Tax Map/Parcel No.: 0540100001 

 

Project Acreage: ± 60.77 acres 

 

Zoning: A-1, General Agricultural 

 

Comprehensive Plan: Low Density Residential 

 

Primary Service Area: Inside 

 

Staff Contact: Tori Haynes, Senior Planner 

 

PUBLIC HEARING DATES 

 

AFD Committee: October 21, 2021, 4:00 p.m. 

 

Planning Commission: December 1, 2021, 6:00 p.m. 

 

Board of Supervisors: January 11, 2022, 5:00 p.m. (Tentative) 

FACTORS FAVORABLE 

 

1. Staff finds that this addition to the Barnes Swamp AFD would not 

adversely affect surrounding development and is consistent with 

the core of the District. 

 

2. Staff finds the proposal consistent with the 2045 Comprehensive 

Plan Land Use Action 6.1.1. 

 

3. The applicant has coordinated harvesting and resource 

management plans with the Virginia Department of Forestry 

(VDOF) and Colonial Soil and Water Conservation District 

(CSWCD). 

 

4. Impacts: This proposal is not anticipated to generate any impacts 

that require mitigation. 

 

FACTORS UNFAVORABLE 

 

As this proposal is not anticipated to generate any impacts that require 

mitigation, staff finds no unfavorable factors. 

 
SUMMARY STAFF RECOMMENDATION 

 

Staff recommends that the Planning Commission recommend 

approval of this application to the Board of Supervisors, subject to the 

attached conditions, consistent with other properties in the District. 

 

AFD ADVISORY COMMITTEE RECOMMENDATION 
 

At its October 21, 2021 meeting, the AFD Advisory Committee voted 

8-0 to find that the subject property is agriculturally and forestally 

significant and to recommend approval of this application to the 

Planning Commission and Board of Supervisors. 
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PROJECT DESCRIPTION 

 

 Mr. David Hogue has applied to enroll ± 60.77 acres of land 

located at 9958 Mill Pond Run into the Barnes Swamp AFD. The 

parcel is currently undeveloped. A 50-foot ingress/egress 

easement was granted in 2004 for access to the parcel from Mill 

Pond Run. 

 

 The subject parcel is more than one mile away from the core 

parcels in the Barnes Swamp AFD; therefore, as specified in the 

Code of Virginia, the governing body must decide if this property 

contains agriculturally and forestally significant land to be added 

to the Barnes Swamp AFD (see Attachment No. 4). 

 

 The applicant has been working with the VDOF and CSWCD for 

harvesting and resource management plans. Approximately five 

acres of harvested land will be reforested with loblolly pine under 

VDOF’s Reforestation of Timberlands cost-share program, and 

the remaining harvested acreage will be converted into pasture per 

a conservation plan administered by CSWCD (see Attachment 

No. 5). VDOF noted that the soils are well-suited for timber 

production. 

 

 Per the United States Department of Agriculture’s Soil Survey of 

James City and York Counties and the City of Williamsburg 

Virginia, the parcel consists of the following soils: 

 

 

 

 

 

Soil Type 
Erosion 

Hazard 

Equipment 

Limitation 

Seedling 

Mortality 

Windthrow 

Hazard 

11C, Craven-

Uchee complex, 

6-10% slopes 

Slight Moderate 
Slight/ 

Moderate 
Slight 

14B, Emporia 

fine sandy loam, 

2-6% slopes 

Slight Slight Slight Slight 

15F, Emporia 

complex,  

25-50% slopes 

Moderate Severe Slight Slight 

17, Johnston 

complex 
Slight Severe Severe Moderate 

18B, Kempsville 

fine sandy loam, 

2-6% slopes 

Slight Slight Slight Slight 

19B, 

Kempsville-

Emporia fine 

sandy loams,  

2-6% slopes 

Slight Slight Slight Slight 

34B, Uchee 

loamy fine sand, 

2-6% slopes 

Slight Moderate Moderate Slight 

 

DISTRICT HISTORY 
 

 The Barnes Swamp AFD was created in 1986 for a term of four 

years and originally consisted of 29 parcels totaling ± 1,905 acres. 

 

 The District was renewed in four-year intervals in 1990, 1994, 

1998, 2002, 2006, 2010, 2014, and 2018, with various additions 

and withdrawals taking place during those periods. 

 

 The District currently consists of ±1,894.78 acres. Should this 

addition be approved, the District would consist of ± 1,955.55 

acres. 
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SURROUNDING ZONING AND DEVELOPMENT 
 

All surrounding properties are part of the Stonehouse Master Plan, 

zoned PUD-R, Planned Unit Development-Residential, and 

designated Low Density Residential in the 2045 Comprehensive Plan. 

Single-family residential parcels are located to the north, and are 

separated from the subject parcel by a minimum 50-foot vegetated 

buffer. There are no residential parcels directly adjacent. Parcels to the 

south are undeveloped and located in conservation easements. 
 

COMPREHENSIVE PLAN 

 

The subject parcel is designated Low Density Residential in the 2045 

Comprehensive Plan. Appropriate uses in Low Density Residential 

include single-family and multifamily units, accessory units, cluster 

housing, and recreation areas. While agricultural and forestal uses tend 

to be located in areas designated Rural Lands outside of the PSA, staff 

notes that these activities are consistent with the parcel’s underlying 

zoning of A-1, General Agricultural. The proposal is also consistent 

with the following Goals, Strategies, and Actions: 

 

Land Use 

 

LU Action 6.1.1: Support both the use value assessment and AFD 

programs to the maximum degree allowed by the Code of Virginia. 

Explore extending the terms of the County’s Districts. 

 

PUBLIC IMPACTS 
 

This proposal is not anticipated to generate any impacts that require 

mitigation. 

 

STAFF RECOMMENDATION 

 

The subject parcel is located more than one mile away from the core 

parcels of the Barnes Swamp AFD; therefore, as specified in the Code 

of Virginia, this parcel may be added to the District only upon finding 

that it contains agriculturally and forestally significant land. At its 

October 21, 2021 meeting, the AFD Advisory Committee found that 

the subject parcel is agriculturally and forestally significant and 

recommended its addition to the Barnes Swamp AFD. With the AFD 

Advisory Committee’s findings and recommendation of approval, 

staff recommends that the Planning Commission recommend approval 

of this application to the Board of Supervisors, subject to the attached 

conditions, consistent with other properties in the District. 

 

 

 

TH/ap 

AFD21-2_9958MillPondRun 

 

Attachments: 

1. Proposed Conditions 

2. Location Map 

3. Barnes Swamp AFD 2018 Renewal Ordinance and Staff Report 

4. State Code § 15.2-4305 regarding AFD application criteria 

5. CSWCD Conservation Plan 



Proposed Conditions: 

 

1. The subdivision of land is limited to 25 acres or more, except where the Board of Supervisors 

authorizes smaller lots to be created for residential use by members of the owner’s immediate 

family, as defined in the James City County Subdivision Ordinance. Parcels of up to five acres, 

including necessary access roads, may be subdivided for the siting of Wireless Communications 

Facilities (WCFs), provided: a) The subdivision does not result in the total acreage of the District 

to drop below 200 acres; and b) the subdivision does not result in a remnant parcel of less than 25 

acres. 

 

2. No land outside the Primary Service Area and within the District may be rezoned and no application 

for such rezoning shall be filed earlier than six months prior to the expiration of the District. Land 

within the District may be withdrawn from the District in accordance with the Board of 

Supervisors’ Policy Governing the Withdrawal of Properties from Agricultural and Forestal 

Districts, adopted September 28, 2010. 

 

3. No Special Use Permit (SUP) shall be issued except for agricultural, forestal, or other activities and 

uses consistent with the Act, which are not in conflict with the policies of this District. The Board 

of Supervisors, at its discretion, may issue SUPs for WCFs on properties in the District that are in 

accordance with the County’s policies and Ordinances regulating such facilities. 
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ADOPTED
SEP 11 2018

Board of Supervisors 
James City County, VA

ORDINANCE NO. 167A-14

AGRICULTURAL AND FORESTAL DISTRICT-05-86-1-2018

BARNES SWAMP 2018 RENEWAL

James City County has completed a review of the Barnes Swamp Agricultural and 
Forestal District (the “District”); and

WHEREAS,

in accordance with Section 15.2-4311 of the Code of Virginia, 1950, as amended (the 
Virginia Code”), property owners have been notified, public notices have been filed, 

public hearings have been advertised, and public hearings have been held on the 
continuation of the District; and

WHEREAS,
U

the Agricultural and Forestal District (AFD) Advisory Committee at its meeting on 
June 21,2018, voted 9-0 to recommend renewal of the District; and

WHEREAS,

the Planning Commission following its public hearing on August 1, 2018, concurred 
with the recommendation of staff and the AFD Advisory Committee and voted 5-0 to 
recommend renewal of the District with the conditions listed below.

WHEREAS,

NOW, THEREFORE, BE IT ORDAINED by the Board of Supervisors of James City County, Virginia,
that:

1. The Barnes Swamp Agricultural and Forestal District (the “District”) is hereby 
continued to October 31, 2022 in accordance with the provisions of the Virginia 
Agricultural and Forestal District Act, Virginia Code Section 15.2-4300 et. seq. 
(the “Act”).

2. That the District shall include the following parcels, provided, however, that all 
land within 25 feet of road right-of-ways is excluded from the District:

Owner Parcel No. Acres

SD & SKI, LLC
Jane B. Farmer & Betty B. Rady
Katherine Leon Hockaday
Jane Farmer & Betty Rady
Jane Farmer & Betty Rady
Arline H. Bowmer Estate
Arline H. Bowmer Estate
Martha W. McMurran & SWR-Misc, LLC
Elizabeth O. Harwood
Stephen E. & Rebecca Murphy, Trustee
Frederick C. Johnson, Trustee
Betty L. Johnson & Lynne J. Fischer

0310100001
0310100002
0310100003
0330100003
0330100004
0330100006
0240100012
1010100001
0320100001
0320100002
0320100002A
0320100003

108.47
36.00
65.26
70.00
70.00
96.75
62.19
61.61
43.52
13.85
17.20
19.07
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Betty L. Johnson & Lynne J. Fischer
Robert Michael Dzula
John Avery Richardson
John Avery Richardson
Niceland Farm, LLC
Cherri U. Spellmeyer
Pamaka, LLC
Pamaka, LLC
Charles & Dianne Hasbrouck
Alex Lamar Penland
Donald A. Hazelwood
Donald A. Hazelwood
Donald A. Hazelwood
John P. and Shelly D. Latoski Trustee
Dennis Wayne Leonituk, Jr.
Pamaka, LLC
Steven M. & Michelle T. Johnson 
Steven M. & Michelle T. Johnson

0320100003A
0320100004
0410100005
0410100006
0420100008
0420100014
0430100015
0430100016
0920100001
0240100029
0420100020
0420100018
0440100001
0310100001B
0310100001A
0430100014A
0340800003
0340800005
Total:

93.98 
28.07 
42.00 
10.00

189.74
134.00
21.99 
52.00 
97.50 
55.90

112.44
3.46
6.11

10.23
10.00

1.34
52.63
68.43

1.653.74

3. That pursuant to Sections 15.2-4312 and 15.2-4313 of the Act, the Board of 
Supervisors requires that no parcel in the District be developed to a more intensive 
use without prior approval of the Board of Supervisors. Specifically, the following 
restrictions shall apply:

a. The subdivision of land is limited to 25 acres or more, except where the Board 
of Supervisors authorizes smaller lots to be created for residential use by 
members of the owner’s immediate family, as defined in the James City 
County Subdivision Ordinance. Parcels of up to five acres, including necessary 
access roads, may be subdivided for the siting of Wireless Communications 
Facilities (WCFs), provided: a) The subdivision does not result in the total 
acreage of the District to drop below 200 acres; and b) the subdivision does 
not result in a remnant parcel of less than 25 acres.

b. No land outside the Primary Service Area and within the District may be 
rezoned and no application for such rezoning shall be filed earlier than six 
months prior to the expiration of the District. Land within the District may be 
withdrawn from the District in accordance with the Board of Supervisors’ 
Policy Governing the Withdrawal of Properties from Agricultural and Forestal 
Districts, adopted September 28,2010.

c. No Special Use Permit (SUP) shall be issued except for agricultural, forestal, 
or other activities and uses consistent with the Act, which are not in conflict 
with the policies of this District. The Board of Supervisors, at its discretion, 
may issue SUPs for WCFs on properties in the District that are in accordance 
with the County’s policies and Ordinances regulating such facilities.
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Ruth M. Larson
Chairman, Board of Supervisors 

VOTES
AYE NAY ABSTAINATTEST:
ZMCGLENNON

ICENHOUR
SADLER
HIPPLE
LARSON

1/

Teresa J. Fellows
Deputy Clerk to the Board

Adopted by the Board of Supervisors of James City County, Virginia, this 11th day of
September, 2018.

AFD-BamesSwpRnw-res
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SUMMARY FACTS 

 

LAND OWNERS  PARCEL ID  ACRES(±) 

SD & SKI, LLC 0310100001 108.47 

Jane Farmer & Betty B. Rady 0310100002 64.00* 

Katherine L. Hockaday 0310100003 65.26 

Jane Farmer & Betty Rady 0330100003 70.00 

Jane Farmer & Betty Rady 0330100004 70.00 

Arline H. Bowmer Estate 0330100006 96.75 

Arline H. Bowmer Estate 0240100012 62.19 

Martha McMurran & SWR- 1010100001 61.61 

Misc, LLC 

Elizabeth O. Harwood 0320100001 43.52 

Stephen E. & Rebecca Murphy, 0320100002 13.85 

Trustee 

Frederick C. Johnson, Trustee 0320100002A 17.20 

Betty Johnson & Lynn Fischer 0320100003 19.07 

Betty Johnson & Lynn Fischer 0320100003A 93.98 

Robert M. Dzula 0320100004 28.07 

John A. Richardson 0410100005 42.00 

John A. Richardson 0410100006 10.00 

Niceland Farm, LLC 0420100008 227.98** 

Cherri U. Spellmeyer 0420100014 134.00 

Pamaka, LLC 0430100015 21.99 

Pamaka, LLC 0430100016 52.00 

Charles & Dianne Hasbrouck 0920100001 97.50*** 

Alex L. Penland 0240100029 55.90 

Donald A. Hazelwood 0420100020 112.44 

Donald A. Hazelwood 0420100018 3.46 

Donald A. Hazelwood 0440100001 6.11 

John P. & Shelly D. Latoski, 0310100001B 10.23 

Trustee 

Dennis W. Leonituk, Jr. 0310100001A 10.00 

Pamaka, LLC 0430100014A 1.34 

Steven & Michelle Johnson 0340800003 52.63 

Steven & Michelle Johnson 0340800005 68.43 

TOTAL ACRES  1,719.98 

*Proposing to withdraw 28 acres, with 36 acres remaining in the 

Agricultural and Forestal District (AFD). 

**Proposing to withdraw 38.24 acres, with 189.74 acres remaining in 

the AFD. 

***Acreage has been updated based on boundary surveys that have 

been recorded for this property. 
 

Zoning: A-1, General Agricultural 
 

Comprehensive Plan: Rural Lands; Open Space and Recreation 
 

Primary Service Area 

(PSA): Outside 
 

Staff Contact:  Roberta Sulouff, Senior Planner 
 

PUBLIC HEARING DATES 
 

Planning Commission:  August 1, 2018, 6:00 p.m.  

Board of Supervisors: September 11, 2018, 5:00 p.m.  
 

STAFF RECOMMENDATION 
 

Approval, subject to the proposed conditions. 
 

AFD ADVISORY COMMITTEE RECOMMENDATION 
 

At its June 21, 2018 meeting, the AFD Advisory Committee voted 9-

0 to recommend the continuation of the District to the Planning 

Commission and Board of Supervisors. 

 

PLANNING COMMISSION RECOMMENDATION 

 

At its August 1, 2018 meeting, the Planning Commission voted 5-0 to 

recommend the continuation of the District to the Board of 

Supervisors. 
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DISTRICT HISTORY 

 The Barnes Swamp AFD was created in 1986 for a term of four 

years and originally consisted of 29 parcels totaling ±1,905 acres. 

  

 The District was renewed at four-year intervals again in 1990, 

1994, 1998, 2002, 2006, 2010 and 2014 with various additions 

and withdrawals taking place during that period.  

 

 There have been no additions to or withdrawals from the District 

since its most recent renewal in 2014. 

 

DISTRICT DESCRIPTION 

 

This District is primarily forested, though records indicate that a 

significant portion of the land is actively in agricultural use. All the 

land in this District is zoned A-1, General Agricultural, located outside 

of the PSA, and designated Rural Lands and Open Space and 

Recreation by the adopted Comprehensive Plan. 

 

Total acreage includes all the land in the above properties with the 

exception of all land within 25 feet of right-of-ways. This area has 

been excluded to allow for possible road and/or drainage 

improvements. 

 

ADDITION/WITHDRAWAL REQUESTS 

 

 Addition Requests:  

 

o The owner of the property located at 10039 Old Stage Road 

(James City County Tax Map ID 0410100010) has applied 

to add approximately 196 acres to the District. That 

application will be evaluated under a separate cover and is 

tentatively scheduled for the Committee’s consideration at 

the October 25, 2018, meeting. 

 

 Withdrawal Requests:  

 

o The owners of the property located at 1245 Stewarts Road 

(James City County Tax Map ID No. 0310100002) have 

requested to withdraw 28 acres of their parcel out of the 

District. Thirty-six acres of the subject parcel would be left 

in the AFD.  

 

o The owners of the property located at 9812 Old Stage Road 

(Tax Map ID No. 0420100008) have requested to withdraw 

38.24 acres of their parcel out of the District; 189.74 acres of 

the subject parcel would be left in the AFD. 

 

o With these withdrawals, the District would include a total of 

1,653.56 acres, and will thus continue to meet minimum area 

requirements. 

 

CHANGES TO CONDITIONS 

 

None. 

 

SURROUNDING ZONING AND DEVELOPMENT 

 

The area surrounding the main body of the District is zoned A-1, 

General Agricultural and designated Rural Lands by the adopted 

Comprehensive Plan. Some parcels at the eastern end of the District 

are adjacent to the Stonehouse development, which is zoned Planned 

Unit Development and designated Low-Density Residential and 

Mixed Use by the adopted Comprehensive Plan. The Diascund 

Reservoir borders the main body of the District to the west and Mill 

Creek AFD is located directly south of the District.    

 

COMPREHENSIVE PLAN 

 

The Comprehensive Plan designates these parcels as Rural Lands and 

Open Space and Recreation. Land Use Action 6.1.1 of the adopted 
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Comprehensive Plan states the County shall “support both the use 

value assessment and Agricultural and Forestal (AFD) programs to the 

maximum degree allowed by the Code of Virginia.” 

 

STAFF RECOMMENDATION 

 

Staff finds the Barnes Swamp AFD compatible with surrounding 

development and consistent with the recommendations of the adopted 

Comprehensive Plan and Zoning Ordinance. Staff recommends that 

the Board of Supervisors approve the renewal of this AFD for a period 

of four years subject to the conditions listed in the District Ordinance 

(Attachment No. 1).  

 

 

RS/md 

AFD-BarnesSwpRnw 

 

Attachments: 

1. Ordinance 

2. Location Map 

3. Property owner withdrawal request for 1245 Stewarts Road 

4. Property owner withdrawal request and plat for 9812 Old Stage 

Road 

5. Adopted conditions for the Barnes Swamp AFD 

6. Board of Supervisors staff  report for the 2014 renewal of the 

Barnes Swamp AFD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Code of Virginia 
Title 15.2. Counties, Cities and Towns 
Subtitle IV. Other Governmental Entities 
Chapter 43. Agricultural and Forestal Districts Act
   
§ 15.2-4305. Application for creation of district in one or more
localities; size and location of parcels
  
On or before November 1 of each year or any other annual date selected by the locality, any
owner or owners of land may submit an application to the locality for the creation of a district or
addition of land to an existing district within the locality. Each district shall have a core of no less
than 200 acres in one parcel or in contiguous parcels. A parcel not part of the core may be
included in a district (i) if the nearest boundary of the parcel is within one mile of the boundary
of the core, (ii) if it is contiguous to a parcel in the district the nearest boundary of which is
within one mile of the boundary of the core, or (iii) if the local governing body finds, in
consultation with the advisory committee or planning commission, that the parcel not part of the
core or within one mile of the boundary of the core contains agriculturally and forestally
significant land. No land shall be included in any district without the signature on the
application, or the written approval of all owners thereof. A district may be located in more than
one locality, provided that (i) separate application is made to each locality involved, (ii) each
local governing body approves the district, and (iii) the district meets the size requirements of
this section. In the event that one of the local governing bodies disapproves the creation of a
district within its boundaries, the creation of the district within the adjacent localities'
boundaries shall not be affected, provided that the district otherwise meets the requirements set
out in this chapter. In no event shall the act of creating a single district located in two localities
pursuant to this subsection be construed to create two districts.
  
1977, c. 681, § 15.1-1511; 1979, c. 377; 1981, c. 546; 1984, c. 20; 1985, c. 13; 1987, c. 552; 1993,
cc. 745, 761; 1997, c. 587; 1998, c. 833;2011, cc. 344, 355.
  
The chapters of the acts of assembly referenced in the historical citation at the end of this
section(s) may not constitute a comprehensive list of such chapters and may exclude chapters
whose provisions have expired.
  

1 8/27/2021

http://lis.virginia.gov/cgi-bin/legp604.exe?981+ful+CHAP0833
http://lis.virginia.gov/cgi-bin/legp604.exe?981+ful+CHAP0833
http://lis.virginia.gov/cgi-bin/legp604.exe?111+ful+CHAP0344
http://lis.virginia.gov/cgi-bin/legp604.exe?111+ful+CHAP0355
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_________________________________________________________________ 

Chairman of Board of Directors, Colonial SWCD 

 

_________________________________________________________________ 

Plan Prepared By 

 

_________________________________________________________________ 

  Land Owner/Operator 

 

 

By signing this conservation plan coversheet, you the Land Owner/Operator agree to the provisions set forth in this 
plan as well as the following identified measures. For the purposes of the following provisions, the Colonial Soil & 
Water Conservation District is referred to as the “District”, and James City County is referred to as the “County”.  

1.) District staff or County staff may need access to the property to assess progress of project completion, or 
for the purpose of verifying any ongoing managements as indicated here in; in such instances District or 
County staff will always seek to notify you of their intent prior to accessing the property, however by 
signing this document you are agreeing to offer conditional access for these purposes to the property 
defined in this conservation plan. 

2.) By signing this document, the land owner/operator acknowledges that the management provisions in this 
plan may not ensure compliance with local, state, or federal regulations in adverse or extreme weather 
and/or climactic conditions (i.e. unforeseen drought, precipitation, flooding, etc.). Further management 
considerations may need to be undertaken to ensure soil and water resources are protected. District and 
County staff will assist 

3.) By signing this document, the land owner/operator acknowledges that this plan may not ensure 
compliance with any future local, state, or federal laws and ordinances. It is the land owner/operator’s 



 
 

Initial
 

responsibility to ensure that the agricultural operation outlined in this plan is in compliance with such 
future ordinances, though the District and the County will assist you to the fullest extent of their ability in 
understanding future relevant regulations.   

4.) If this conservation plan includes a Nutrient Management Plan drafted by a Dept. of Conservation and 
Recreation certified Virginia Nutrient Management Planner, the plan shall be followed and not deviated 
from, otherwise this plan shall be voided. If changes to the plan are necessary, contact the Nutrient 
Management Planner responsible and have an updated Nutrient Management Plan drafted, and provide a 
copy to the District. 

5.) Should the operation outlined in this plan change in any meaningful way, this plan may be voided or an 
amendment to the plan be required, and any regulation or program satisfied by the implementation of this 
plan may no longer be. Such changes can include but are not limited to: the addition of livestock beyond 
numbers reflected by normal operation in this plan; the change in commodity crop grown, the 
modification of any forested or perennial grass buffer areas, the modification in any way of Chesapeake 
Bay Preservation Act area beyond that described in this plan, and other actions negatively impacting 
natural resources on or abutting this property. If you have a question about which activities may 
contribute to or cause a negative natural resource impact, please contact the District prior to initiating 
such activities. 

6.) If this plan has not been executed or implemented within 5 years of the signature date, or meaningful 
steps taken towards the implementation of this plan are not readily apparent to County or District staff 
within that time frame, this plan shall be voided.  

 

I (plan recipient) have read, understand, and agree to the provisions as set forth above    __________________ 

 



 

Plan Narrative 
9958 Mill Pond Run 
Toano, VA  23168 

 

David and Karen Hogue own approximately 60 acres 

located off Mill Pond Run, adjacent to the Stonehouse 

subdivision, in James City County (photo right).  

The site is zoned for general agriculture (A1) and can be 

further identified as James City County Parcel Number 

(PIN) 0540100001. The current landowners purchased the 

property in early 2021 with the intent to establish a small 

working horse farm.  To facilitate the establishment of 

pasture, construct a barn, and install other agricultural 

infrastructure, approximately 23 acres of trees were 

harvested during the summer of 2021.  The site can be 

characterized by its large size, relative to the residential 

sized lots of Stonehouse and its extreme topography, 

which ranges from nearly flat to very steep.  Reviewing the 

historic aerial photography for 1937 and 1953, provided by 

USDA, it appears that agricultural activities have not been conducted on this parcel in the last 85 

years.  

The landowner was referred to the Colonial SWCD by the Department of Forestry at the 

conclusion of the timber harvest, at which time district staff visited the site and collected soil 

samples to begin the process of developing a Soil and Water Quality Conservation Plan to comply 

with the County’s Chesapeake Bay Preservation Ordinance. All agricultural land clearing activities 

in James City require a conservation plan approved by the Colonial SWCD. The following plan will 

offer recommendations that will help maintain stabilization throughout the process of converting 

portions of the parcel from a forested land use to an agricultural land use.  

This plan has been developed to satisfy the requirements of James City County and meet the 

standards of the Colonial SWCD to maintain or improve water quality as it pertains to agricultural 

operation and management in the Commonwealth of Virginia. The conservation practices and 

management recommendations addressed in this plan represent treatments to protect the 

natural resources under the proposed agricultural production system. Material changes to the 

agricultural system will require updates to the plan. 

The following plan has been reviewed by the District’s conservation partners and approved by 

the Colonial SWCD Board of Directors. The County is the governing body with respect to the 

enforcement of this plan.  In the event of an enforcement action, the Colonial SWCD will serve as 

a technical resource to the County to recommend appropriate management practices and 

suitable schedules for implementation to achieve environmental goals set forth by the County, 

state, and federal agencies. 
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I. Intent 

The intent of the following conservation plan is to document proposed agricultural management 
activities on the referenced parcel for the purpose of complying with the provisions of James City 
County’s Chesapeake Bay Preservation Ordinance.  Although this conservation plan has been 
developed to local and state government requirements for this purpose, it may not meet the 
requirements of the Virginia Department of Conservation and Recreation or the United States 
Department of Agriculture for state and federal government program eligibility or participation. 

The management practices identified in this plan reflect treatments or considerations aimed to 
maintain stabilization of the site and protect natural resources during and after the process of 
converting forested land to an agricultural use. This plan includes recommendations based on the 
local topography, soils, and resources present on the parcel.  Should the proposed agricultural 
management system change, or if changes to local, state, or federal regulations affect the 
management of the referenced parcel, an updated plan will be necessary. 

II.  Plan 
1. Proposed Operation Description 

The project proposed for 9958 Mill Pond Run, is a land conversion for agricultural purposes. The 
landowner intends to develop approximately 10 acres of the property for an equine facility, to 
include multiple grazing paddocks, fence, barn and run-in structures, and watering infrastructure 
to include a well, pipelines, and watering troughs. Future infrastructure to support endeavor may 
include a manure storage shed and a barn or shed to provide shelter for livestock and/or farm 
equipment. 

2. Chesapeake Bay Preservation Area  

All lands in James City County are designated as Chesapeake Bay Preservation Area (CBPA), per 
county ordinance. CBPA is differentiated as Resource Protection Area (RPA) or Resource 
Management Area (RMA). RPA is defined by James City County as land adjacent to water bodies 
with perennial flows that have an intrinsic water quality value due to the ecological and biological 
process they perform or are sensitive to impacts which may result in significant degradation to the 
quality of state waters; these later water bodies are explicitly defined as tidal wetlands, nontidal 
wetlands connected by surface flow and contiguous to tidal wetlands or water bodies with 
perennial flow, and tidal shores. RPA is designated as being a 100-ft. buffer area, measured 
horizontally, and located adjacent to the aforementioned features and along both sides of any 
water body with perennial flow. All land not considered RPA is designated as RMA. Lands of 
particular sensitivity within RMAs include, but are not limited to, nontidal wetlands not in RPAs, 
floodplains, highly erodible soils, highly permeable soils, and hydric soils. 
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The map, right, shows the County’s RPA boundary in 
relation to the parcel boundary.  The Colonial SWCD has 
not performed an on-site delineation of the RPA, rather 
has used the County’s Geographic Information System 
(GIS) to make the claim that proposed agricultural 
activities will be conducted exclusively within the RMA.  
The RPA map shows that the timber harvest boundary 
(bold black line) does encroach into the 100’ RPA 
buffer.  For silvicultural activities, encroachment into 
the landward 50’ of the RPA buffer is allowed.  No 
encroachment into the 100’ RPA buffer is being 
requested by the landowner for the planned 
agricultural operation, which will result in the need for 
that portion of the buffer to be restored or allowed to 
revert to its natural state. 

Moving forward and as this conservation plan is implemented, should the site be determined to be 
out of compliance with James City County’s Chesapeake Bay Preservation Ordinance, the County 
will have complete authority to take corrective action, as needed and authorized by the 
Commonwealth of Virginia.  The Colonial Soil and Water Conservation District will assist the 
County, as appropriate, in the interest of protecting local soil and water natural resources. 

3. Site Conversion and Stabilization 

Due to the sandy and erodible nature of the soils found on site, combined with very steep 
topography, proper stabilization is very important.  The proposed method or removing tree stumps, 
roots, and woody debris left over from the timber harvest will be a forest mulcher.   It is highly 
recommended the forest mulching process grind stumps and roots as far below the soil as possible 
to reduce the amount of stump sprouting, incorporate mulch into the soil to aid with decomposition, 
and allow for adequate seed to soil contact.  

The timeline for completion of this project is fluid and therefore requires alternatives for 
stabilization dependent upon the time of year in which the trees are cleared and site stabilization 
is necessary.  It is recommended to be prepared to plant seed within a 30-day period after a 
seedbed is prepared with the forest mulcher.  Long term exposure of heavily tilled/denuded soil to 
the elements can lead to severe erosion problems.  When stabilizing slopes greater than 15%, the 
use of stabilization fabric is recommended along with a temporary seed mixture aimed at quick 
germination and establishment.  Practice specifications for stabilization fabric and temporary 
seeding can be found at the end of this document.  These practices are to be used during times of 
the year when establishing the primary forage species is not an option. 

The table below summarizes actions to be taken based on the time of year: 
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Time of Year Stabilization Species Seeding Rate 

April 15 -September 1 
Millet 

or 
Sorghum-Sudan Grass 

Millet – 25-40 lbs/ac 

Sorghum Sudan Grass – 30-40 
lbs/ac 

September 1 – October 15 Clover, Pea, Radish mix 

Clover – 6-8 lbs/ac 

Pea – 10-12 lbs/ac 

Radish – 1-2 lbs/ac 

October 15 – December 1 
Cereal Rye or Annual 

Ryegrass 
Cereal Rye – 75 lbs/ac 

Ryegrass – 20-30 lbs/ac 

December 1 – March 1 Not Recommended Not Recommended 

March 1 – April 15 
Cereal Rye or Annual 

Ryegrass 
Cereal Rye – 75 lbs/ac 

Ryegrass – 20-30 lbs/ac 

In general, spring planted cool season grasses such as fescue will need a grow-in period that may 
last 12 months before grazing is recommended. During the grow-in period, use the heavy use area 
to allow horses to loiter when turned out of their stalls rather than boarding the animals in the 
pastures. If cool season grasses cannot be planted in the window of March 1st and April 15th, 
consider planting a warm season (summer annual) crop to stabilize the soil and provide some 
supplemental grazing. Species such as Dwarf Pearl Millet or Crabgrass. Summer annuals will die 
with the frost in fall, and cool season species such as fescue can be direct seeded (no tillage 
necessary) over top of the summer annual plant residue. This fall window of seeding cool season 
species runs from September 1st through October 15th. 

Most agricultural activities are exempt from state Erosion and Sediment Control (E&S) regulations, 
which require disturbed (i.e. newly cleared) lands to be stabilized with seed, straw, and or other 
material within 7 days after final grade is achieved.  While the clearing at 9958 Mill Pond Run is not 
required to follow Virginia E&S laws, it is highly recommended that disturbed lands and lands 
denuded of vegetation be stabilized as soon as possible after a seed bed is prepared, not to exceed 
30 days. 

Areas that have been timbered and will not be converted to pasture, barn, house, or roadway, must 
be planted/seeded with stabilizing vegetation, which could be trees, wildflowers, or warm season 
grasses, depending on the landowners’ long-term goals.  Information pertaining to establishment of 
warm season grasses and wildflower meadows are included as an appendix to this document. 

4. Soils/Land Use 
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The soil types as mapped by USDA (Web Soil Survey) on the parcel within the timbered area include 
the Craven-Uchee Complex (map complex unit symbol 11C), the Emporia fine sandy loam (14B), the 
Emporia Complex (15F), and the Uchee loamy fine sand (34B).  A custom report detailing the soil’s 
characteristics is included at the end of this document.  These soils tend to have sandy surfaces and 
are known to suffer the effects of erosion if not properly vegetated and managed.  Slopes greater 
than 15% are not recommended for agricultural operations and slopes between 10% and 15% may 
necessitate additional management to combat the potential for erosion, which may include: 

• Perimeter Controls - A perimeter control is recommended to prevent sediment enriched 
stormwater from leaving the site.  Typical perimeter controls include staked straw bales and silt 
fence.  An alternative method for perimeter control is to create a brush berm made from the 
woody debris remaining after the timbering process.  The woody material is laid parallel to the 
slope, and intercepts surface water as the water travels downhill.   Over time, as the brush berm 
decays, the organic material left behind will improve the soil and encourage other vegetative 
growth.  Specifications for straw bale barriers, silt fence, and brush barriers can be found as 
attachments at the end of this document. 

• Temporary Slope Drain – A temporary slope drain is a tube or conduit which extends from the 
top to the bottom of a slope designed to carry concentrated stormwater down the slope face 
without causing erosion.  A temporary slope drain can be used in conjunction with a temporary 
diversion at the top of the slope and a plunge pool at the bottom of the slope.  Specifications 
for each of these BMPs can be found at the end of this document. 

• Rock Check Dams – Rock check dams are temporary stone dams built perpendicular to the flow 
path of a swale or ditch.  The dams intercept and reduce the velocity and energy of stormwater 
flows.  The practice specification is attached to the end of this document. 

• Stabilization Blanket – mentioned previously 

5. Nutrient Management 
Nutrients, especially nitrogen and phosphorus, represent one of agriculture’s greatest potential 
threats to pollute local waterways, while simultaneously are inexorably essential for plant growth.  
The basis for Virginia’s nutrient management program is the balance between agricultural 
economics, conventional land management practices, and mandates to reduce the level of nutrients 
reaching local water bodies, and ultimately the greater Chesapeake Bay. Nutrient Management 
Plans (NMPs) are developed by planners, certified by the Commonwealth of Virginia, and are 
consistent with standard agronomic principles and modern conservation practices.   

A Nutrient Management Plan has been developed for this parcel.  Recommendations for soil 
amendments such as lime and fertilizer have been made based on soil analysis results from the 
Virginia Tech soil testing lab, following Virginia’s Nutrient Management Standards and Criteria. The 
management of nutrient applications (i.e. timing, application rate, source of nutrients, and 
placement) is extremely important to the health of the pasture and assists in the protection of local 
waterways, therefore it is very important that lime and fertilizer applications be made in conjunction 
with seeding and vegetative growth.  The nutrient management plan that accompanies this 
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conservation plan is a free-standing document, and also a component of this plan. If the landowner 
intends to deviate from the nutrient management plan as written, consult the district prior to 
implementing any changes to discuss revisions to the nutrient management plan. The table below 
summarizes actions necessary to implement the nutrient management plan. 

Area Name Land Area Lime Requirement Fertilizer Requirement 

Pasture #1 
4.6 acres or 

200,375 sq. ft. 

4 Tons/ac 

• Apply 2.0 tons/acre 
of lime as soon as 
the land is 
prepared by the 
forest mulcher. 

 

• Apply 2.0 tons/ac 
of lime 6-12 
months following 
the first 
application. 

Establishment – Year 1 

Target: 40-170-140 (N-P-K) 

325 lbs/ac of 11-52-0 fertilizer blend will 
provide 36-169-0 plant food. 

235 lbs/ac of 0-0-60 fertilizer blend will 
provide 0-0-141 plant food. 

Together, these blends will provide 
36-169-141 – close to the target 

Maintenance – Years 2 & 3 

Target: 50-50-40 (N-P-K) 

350 lbs/ac of 13-13-13 fertilizer blend will 
provide 46-46-46 plant food – close to the 

target 

Pasture #2 
3.3 acres or 

143,750 sq. ft. 

4 Tons/ac 

• Apply 2.0 tons/acre 
of lime as soon as 
the land is 
prepared by the 
forest mulcher. 

 

• Apply 2.0 tons/ac of 
lime 6-12 months 
following the first 

application. 

Establishment – Year 1 

Target: 40-170-160 (N-P-K) 

325 lbs/ac of 11-52-0 fertilizer blend will 
provide 36-169-0 plant food. 

265 lbs/ac of 0-0-60 fertilizer blend will 
provide 0-0-159 plant food. 

Together, these blends will provide 
36-169-159 – close to the target 

Maintenance – Years 2 & 3 

Target: 50-50-40 (N-P-K) 

350 lbs/ac of 13-13-13 fertilizer blend will 
provide 46-46-46 plant food – close to the 

target 

Notes:  

1. A third pasture, located at the entrance to the property is being considered.  The ~1.3 acre 
paddock contains the same soils and has the same level of fertility as the soil samples taken over 
the rest of the site.  If the landowner chooses to convert the area to pasture, apply the same 
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nutrients applied to paddocks 1 & 2.  Also, apply lime to the third paddock in the same manner 
as paddocks 1 & 2. 

2. Fertilizer recommendations above are based on a “Do-It-Yourself” application, where pre-
blended, bagged fertilizer is purchased.  A custom fertilizer applicator such as Southern States, 
Nutrien, Home Field Fertilizer, etc., may be able to blend and apply the fertilizer recommended 
here.  If that option is available, ask for 7.9 acres of 40-170-150. 

3. Lime will take some time to chemically change the soil pH.  Many factors determine the rate of 
change, but a soil test in spring of 2022, following the first lime application is recommended to 
measure the rate of change in soil pH and soil fertility. 

4. Fertilizer blends mentioned above are examples of a multitude of fertilizer blends available in the 
marketplace and do not represent an endorsement of any fertilizer company. 

5. Based on the planned acreage to be converted to pasture (7.9 acres), you’ll need 16 tons of lime 
for the first application, then another 16 tons for the 2nd application in several months. 

6. Due to the exceptionally low soil pH, consider broadcasting cereal oats and/or rye this fall, as a 
stabilization measure.  In the spring, after the lime has had a chance to chemically react and raise 
soil pH some, plant your perennial forage grasses.  If planting cereal grains, plant 2-3 bushels per 
acre. 

III. Additional Conservation Considerations 

Pasture Species & Mixes 
Planting pasture species targeted towards your intended livestock and for ease of maintenance is 
highly recommended. Therefore, use mowing/clipping to control weeds and undesirable species in 
areas of the pasture not grazed by the animals. If herbicides are used to selectively control weeds, 
be sure to follow the labeled instructions. Note: pesticide and herbicide labels, guidance, and 
instructions are informed by federal and state law, and are regularly updated. 
It is advised that if in doubt of standards and requirements for use, the manufacturers website, 
or the local Virginia Cooperative Extension office be consulted for assistance with use compliance.  
Planting and maintaining multiple species can help improve soil health and function, may help 
alleviate pest and disease pressure, may assist in overall pasture vitality across seasonal shifts, 
will provide a greater range of access to macronutrients and micronutrients for livestock, and is 
generally a good agricultural 
management consideration. 
The landowner is urged to 
consider warm season forage 
such as Bermudagrass; It is 
drought and heat tolerant, 
responds well to summer 
nitrogen fertilization, and 
regenerates with fast growing 
stolons and rhizomes. 
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Bermudagrass can be established by sodding, sprigging, or seeding. Cool season forages are a 
traditional choice in most pastures. 
Fescue, including novel endophyte fescue, bluegrass, clover, etc. are generally planted in the 
cool season of spring or fall. Specific recommendations can be found in the table below. 

Forage Species Establishment                                                                 
Window 

“Seeding” Rate Fertilize 

Bermudagrass 
Seed: March – June 
Sprigs: April – June 
Sod: April - August 

Seed: 40 lb. seed/acre 
Sprigs: 40 bu/sprigs/ac 

Sod: NA 
May - August 

Bluegrass 

March 1 – April 15 

or 
September 1 – 

October 15 

Should not be seeded 
alone. 

4-5 lbs./ac in a mix 

March 15 – April 15 
or September 15 – 

November 1 

Fescue 

March 1 – April 15         
or                              

September 1 – 
October 15 

15 – 25 lbs./ac when 
seeded alone                                        

or 
6-12 lbs./ac in a mix 

March 15 – April 15 
or                                 

September 15 – 
November 1 

Clover                         
(white, red, or crimson) 

45 days before last   
killing frost of the 
spring or 30 days 

before the first killing 
frost in the fall 

Should not be seeded 
alone. 

1-2 lbs./ac in a mix 

At time of planting 
 

 
For additional information, refer to the Virginia Tech Agronomy Handbook at: 
http://pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/424/424-100/PDF_part2.pdf 

 

During the initial site visit, the landowner mentioned using a novel endophyte fescue variety.  
Attached in the appendix is a publication developed by University of Georgia Extension with some 
valuable information about novel endophyte fescues and how to establish them.  In general, 
novel endophyte is a better choice of forage than endophyte free fescues due to their hardiness 
and sustainability. 

Fencing 
At a minimum, the perimeter of the pasture will need to be fenced. Interior fencing to create 
multiple paddocks is recommended. When sizing gates, consider the width of equipment that 
will access the paddocks.  This equipment may include tractors, manure spreaders, etc. 

Water 

http://pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/424/424-100/PDF_part2.pdf
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Per conversation with the landowner, water to the paddocks will be supplied from a well. When 
possible, it is recommended that hydrants or animal waterers be placed in row with fence lines 
or in appropriate common areas; avoid steep slopes, low spots, and poor draining areas for 
waterers to reduce negative environmental impacts and improve longevity of infrastructure. The 
standards for laying water line follow general construction specifications in Virginia, and lines are 
recommended to be buried at a minimum depth of 2 ft. below the frost line. Other 
considerations recommended before install include future water use needs and location of 
associated hydrants, access to lines for flushing, and heavy use areas for the space directly 
around water troughs (recommended minimum 64 sq. ft.). 

 
Stocking Rates 
The Virginia Nutrient Management Standards and Criteria (2014) suggests that the soils on this 
site are capable of supporting one animal unit (1,000 lbs. of livestock, either singularly or 
combined) per 2-3 acres.  This estimate is based on the livestock deriving 100% of their nutrition 
from grazing in the paddocks for 8 months out of the year.  If supplemental feeding of grain 
and/or hay will be provided to the horses, then an increase in stocking density is possible.  Over 
stocking of livestock, particularly horses, is a common management problem that often leads to 
denuded pastures, gully erosion, and poor equine health.  Maintain pasture grass height at 3” or 
more and rotate horses out of pastures when grass height falls below 3”.  Use heavy use area to 
turn horses out when pastures have been grazed too short or when the soil is saturated or frozen. 

Manure Management 
The average horse produces approximately 50 lbs. of manure per day, in addition to the 
estimated 15 lbs. of bedding material. These waste materials can build up quickly when multiple 
horses are boarded. In an effort to protect water resources on and adjacent to this property, we 
recommend composting these wastes and that any composting facility be either a self-contained unit 
(ex. drum composter) or a static pile with a concrete slab. Further, it is recommended that a 
heavy use area for machinery be established around and under any composting facility, and 
adequate protection for roof runoff of the compost structure be installed (ex. maintain or gravel 
perimeter at the dripline of the structure). It is also recommended that at least 2 manure 
composting facilities be constructed to accommodate the appropriate amount of time necessary 
for composting. 
Key considerations for the location and construction of a manure composting structure include: 
• Manure storage should be designed to limit the chance of leachate entering surface- and 

groundwater resources. Storage piles should be placed on a hardened surface such as a 
concrete pad that slope inward. 

• Storage piles should not be placed in low-lying or flood-prone areas, and care should be 
taken to direct water from higher elevations away from the site.  Manure storage may not 
be located within a 100’ RPA buffer area. 

• To comply with James City County ordinances, accessory structures such as a manure 
composting facility, should be a minimum of 8 feet from property lines.   
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• Prevailing wind direction may influence location of manure stockpiles. 

While composting manure depends on several variables (Carbon:Nitrogen ratio of 
materials, temperature, moisture, particle size, aeration rate, etc.) some standard 
recommendations can guide the process. 

• Compost can be managed in a relatively odorless manner, if odor is persistent 
consider adding more high-carbon ratio material (straw, wood chips, etc.). 

• Pathogens and weed seeds are likely present in animal wastes, seek to reach and 
maintain the appropriate temperature to kill off target pests. A blanket suggestion is 
between 131°F and 170°F. 

• Too high of a temperature within the pile can suppress the microbiota facilitating 
the decomposition process. If the temperature reaches 180°F cool the pile down. 

• Moisture is essential for effective composting and maintaining pile temperature. Use 
a moisture meter to check the pile and strive to keep the moisture between 45% and 
60%. 

• The pile will need to be aerated. Turn the pile every 4-7 days to achieve the 
fastest breakdown timeframe. 

• Compost piles may take 3 to 6 months to achieve a suitable decomposition level. If a 
pile is not given the appropriate amount of time to break down, pathogens and weed 
seeds may still be present. 

Please refer to Virginia Cooperative Extension publication 406-208 for more information 
on utilization of horse manure. (https://pubs.ext.vt.edu/406/406-208/406-208.html) 

 
Heavy Use Areas 
At certain times throughout the year pastures may not be suitable for animal traffic. Factors 
such as heavy rain, snow, herbicide applications, etc., can restrict the use of paddocks. Certain 
heavy use areas are highly recommended components of any livestock operation because they 
provide a suitable location for animals when pasture access is limited and protect soils at 
frequented locations. In all scenarios, it is recommended that heavy use areas are located on 
flat terrain. 

For this operation, it is recommended that any shelters constructed for the horses have a 
heavy use component to reduce the impacts of animals when confined to a limited area for 
weather or 

other reasons. An acceptable solution can be to utilize wood chips to provide an expendable, 
and compostable material that will not impact animal hooves. 

Additionally, for water troughs and supplemental feeding locations, heavy use areas are 
recommended due to the impacts associated with the frequency of use at and directly 
around these sites. 

https://pubs.ext.vt.edu/406/406-208/406-208.html
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Heavy use areas are most effective when the footprint is excavated to a depth of 6-10 inches, a 
woven landscape fabric is “keyed” into to the perimeter ground, and a sturdy, porous medium 
added to assist with draining. Example: excavation to 10 inches, grading and leveling of 
excavation, installation of woven landscape fabric, 5 in. depth of sand added, 5 in. depth of gravel 
on top to bring the heavy use area to level with surrounding landscape. 

Regardless of the material, heavy use areas should be maintained. This maintenance can 
include excavating stone when pore spaces become filled in or compacted, replacing, or 
removing degraded mulch, and monitoring and repairing any damage to the functioning of 
the drainage of the site due to climatic, machinery and/or livestock related impacts. 

For more information regarding heavy use areas, read Heavy Use Areas: A Guide for Planning 
& Building Heavy Use Areas for Horses & Livestock published by the Spokane County 
Conservation District. (http://www.sccd.org/wp-content/uploads/2015/07/Heavy-Use-
Areas.pdf) 

Similar to a heavy use area, it is recommended that a 24-30” strip of gravel, crush and run rock, 
or some other all-weather surface be placed against the interior of the fence line along the 
perimeter of the down slope fence. The recommendation is based on observations that horses 
tend to pace or walk along fences, which creates high traffic patterns that do not support 
vegetative growth (i.e., grass won’t grow). The rock will reduce mud and reduce the volume and 
velocity of stormwater surface flow moving down the slope. 

 
Horse Pasture Management 
Refer to Virginia Cooperative Extension publication 418-101 for more information on 
pasture management (http://pubs.ext.vt.edu/418/418-101/418-101.html) 

 

Pest Management 
Using pesticides to address on farm pests can be confusing. Virginia Cooperative Extension’s 2020 
Pest Management Guide helps resolve some of the questions raised farm operators. The 626-
page document includes information on agricultural crops and livestock commonly found in 
Virginia, including horses. Three key principles of proper pest management include: 

1. Read and follow the pesticide label for your pest problem explicitly. 
2. Store pesticide in their original container, preferably locked away from access to 

children, pets, and food, seeds, animal feed. 
3. Dispose of pesticide containers properly 

Virginia Tech Agronomy Handbook at:  
http://pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/424/424-100/PDF_part2.pdf 

Using Organic Materials 
Regular additions of organic materials (i.e., leaf compost, manures, etc.) is an excellent way to 
improve soil quality.  Organic materials contain nutrients, but the quantity of nutrients varies 

http://www.sccd.org/wp-content/uploads/2015/07/Heavy-Use-Areas.pdf
http://www.sccd.org/wp-content/uploads/2015/07/Heavy-Use-Areas.pdf
http://pubs.ext.vt.edu/418/418-101/418-101.html
http://pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/424/424-100/PDF_part2.pdf
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greatly depending on the source.  If you add organic materials to your agricultural lands, test the 
materials for nutrient content if an analysis isn’t provided for you.  The nutrients added with 
organic amendments should be deducted from the plant nutrient needs recommended by your 
soil tests. 



Farm Narrative 

David Hogue owns a parcel of land in James City County containing approximately 60 acres.  In 
2021, timer was harvested on approximately 23 of the 60 acres, and Mr. Hogue contacted the 
Colonial SWCD to write a conservation plan for the conversion of the cutover land to horse 
pasture.  The land can be characterized as containing broad ridges, which transition to adjacent 
streams and wetlands via slopes which range from 5-40%.  Soils on the site can become 
moderately productive with additions of lime and fertilizer, however, due to their sandy nature 
and topographic relief, are prone to leaching and erosion. 

The conversion of the cutover land to horse pasture is proposed to be executed with a forest 
mulcher.  Generally, forest mulchers do not penetrate far into the mineral soil.  As a result, 
expect for tree stumps to re-sprout, which will require mechanical or chemical treatment to 
destroy.   In addition, expect organic matter levels in the soil to increase as woody debris is 
mulched and left on the soil surface to decay.  Through the decomposition process, microbes 
will consume nutrients applied as fertilizer, and may causes deficiencies, especially in nitrogen.  
The following plan allows for additional nitrogen to be applied in the fall of the year to produce 
more forage as the weather, and soil temperatures cool.  The extra +/- 40 lbs. N/ac will be 
especially helpful in the first two years of pasture establishment.  In addition to the nitrogen, 
phosphorus, and potassium fertilizer, lime will be a key factor in pasture establishment and 
grass health.  Due to the extremely low soil pH, apply two tons of lime per acre when a seed 
bed is prepared, then apply another 2 tons per acre 6 to 12 months following the first 
application. 

Establishing grass on this site is extremely important.  For the landowner, a high-quality forage 
means lower feed (hay and or grain) bills.  However, from an environmental standpoint, a well-
established and maintained stand of grass protects the soil from rain drop impact.  The roots of 
a well-established pasture provide structure to the sandy soil, binding it together.  Maintaining 
the grass at no less than 3” in height will allow the grass to photosynthesize (feed itself) and 
slow stormwater runoff.  When considered in concert, the benefits of a well-established and 
maintained pasture are numerous, which emphasizes how important it is to get it right the first 
time.   

There is considerable cutover land on this tract that is not suitable for horse pasture or other 
agricultural activities.  The Colonial SWCD does not recommend clearing slopes over 15%.  The 
Virginia Nutrient Management Standards and Criteria (2014), the basis of this nutrient 
management plan, suggests that yield expectations be reduced by 25% for soils with extreme 
erosion potential, which can be found on this site.  In addition, recommended animal stocking 
rates are reduced by 50% on slopes greater than 15%.  Therefore, it is recommended that on 
areas not being converted to permanent pasture, consider reforestation, or some other 
permanent ground cover or use that will prevent erosion and absorb stormwater runoff. 

















Introduction
The basic principles of nutrient management on small 
farms are similar to those of large farms. However, 
small farms may have a greater challenge with 
managing manure nutrients because of (1) the different 
characteristics of manure from the multiple animal 
species they keep, (2) the limited land area available 
to apply manure, and/or (3) a lack of equipment for 
manure management and spreading. The purpose 
of this publication is to outline how to quantify and 
determine use of manure nutrients in small farms 
as a crop fertilizer in order to prevent environmental 
damage that may be caused by nutrient losses. 

What Is a Small Farm?
Small farms are diverse, ranging from retirement and res-
idential farms with few off-farm sales to commercially 
oriented farms with annual sales approaching $250,000. 

What Is Nutrient Management?
Nutrient management is the process used to handle the 
application of nutrients to crops, including their quan-
tity, form, placement, and timing. On most farms, the 
nutrients predominantly come from manure and com-
mercial fertilizer, but other sources, such as compost, 
can also be important. The purpose of nutrient manage-
ment is to supply sufficient plant nutrients for optimum 
forage and crop yields, and thus prevent excess appli-
cations that can contaminate water quality. A nutrient 
management plan (NMP) documents the source, rate, 
method, and timing of nutrient applications.

Movement of Nutrients on a Farm
To manage manure effectively, it is important to consider 
the entire farm’s nutrient balance. Figure 1 provides an 
overview of nutrient cycling on a farm. Usually, there 

is a tendency to focus on manure management alone, 
which may only account for a small part of the total 
nutrients. Nutrient dynamics include inputs, outputs, 
what is lost, and what is stored on the farm. It is neces-
sary to consider the big picture in order to understand 
and identify the sources of nutrients potentially asso-
ciated with environmental issues and how to develop 
solutions to deal with the problems they create. 

Farm nutrient inputs include purchased animals, feed, 
fertilizer, legume nitrogen, and bedding. Farm nutri-
ent outputs are products that are moved out of the farm 
through sales or given away, including animals, milk, 
meat, eggs, manure, and crops. Recycling of nutrients  
occurs on the farm when manures from livestock are 
used for crop fertilizer, and then the crops are harvested 
and fed to the livestock. The optimal goal is to have a 
situation whereby the farm can balance the inputs with 
crop and animal needs to minimize risk of environmen-
tal damage. 

The major nutrients of interest are nitrogen (N) and 
phosphorus (P). Losses of N occur via leaching of 
nitrates to groundwater, volatilization of ammonia to 
the atmosphere, and phosphorus (P) runoff into the sur-
face water. Phosphorus may also accumulate in the soil 
to levels greater than crop needs and cause excessive 
losses in runoff. Nutrients may leave the farm when 
manure is used for off-site energy generation (thermal 
and biological processes) and composting. 

Estimating Manure Quantity and 
Nutrients on a Farm
In general, the quantity and nutrient content of manure 
depend on the species, breed, and age of the animal 
and the composition of feed in their diet. Table 1 pres-
ents quantity and nutrient content of freshly excreted 
manure from different animal species, usually referred 
to “as excreted.” 
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The composition of manure applied to cropland is usu-
ally different from that of freshly excreted manure 
because of decomposition and losses during storage. 
The amount of loss depends on the climate, transfor-
mation of nutrients, storage period, and type of manure 
handling system used. Major losses are from N volatil-
ization and leaching of soluble nutrients. Some stud-
ies have indicated that as much as 50 to 70 percent of 
N may be lost from manure (depending on how it is 
stored), due to ammonia volatilization and denitrifica-
tion to dinitrogen gas (N2). Phosphorus and potassium 
(K) losses are less likely except for manure not con-
tained properly. Tables 2 and 3 present the nutrient con-
tent of stored manure for the common animal species 
in Virginia.

Manure quantities in table 1 are suitable for planning 
short-term storage and nutrient application where there 
is no manure storage on the farm. Tables 2 and 3 are 
useful in estimating the amount of nutrients that will be 
available for application to cropland after storage. The 
data in tables 2 and 3 also include standard deviations, 
which show how the nutrients in manure vary and how 
close individual manure samples are to the average 

value. These values should be used as a guide and only 
when manure analyses for your farm are not available. 

Manure composition can vary widely, so testing is the 
most accurate way to determine nutrient content. Tak-
ing a representative sample from your manure is impor-
tant because manure composition is not consistent. For 
example, manure on the surface of a pile will contain 
less N because of ammonia loss than that deeper in the 
pile. To learn how to take a representative sample, see 
the publication by Maguire, Hodges, and Crouse (2009). 

Also, all phosphorus in manure is considered plant-
available. This is not the case for N because it is so 
mobile and exists in many forms. The total N and 
ammonium-N in manure are used to calculate the 
plant-available component, as described in Soil Test 
Note No. 5: Fertilizing with Manures, Virginia Coop-
erative Extension (VCE) publication 452-705 (https://
pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/452/452-
705/452-705_pdf.pdf). The example below shows how 
to estimate the nutrients on a farm with several animal 
species.

Figure 1. Nutrient cycling on  a farm operation
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Table 1. Quantity of manure produced daily and nutrient concentrations as excreted by 
different animals.

Animal type
Weight 

(lb)

Quantity produced  
per day Moisture 

content 
(%)

Nutrients  
(lb/day per animal)

Potassium 
(K2O)

Weight 
(lb)

Volume 
(gal) Total N

Total P 
(P2O5)

Dairy
Lactating Mature 150 18.00 87 0.99 0.39 0.28
Dry Mature 83 9.72 87 0.50 0.15 0.40
Heifer 970 48 5.83 83 0.26 0.10 0.33
Calf 250 22 2.60 87 0.11 0.04 0.09
Beef
Finishing 975 58 6.9 88 0.36 0.11 0.30
Cow (confined) Mature 64 7.80 88 0.42 0.22 0.36
Calf (confined) 500 29 3.5 88 0.29 0.13 0.23
Horses 1,100 57 6.80 85 0.34 0.17 0.25
Poultry
Broilers 2.5 0.2290 0.0265 74 0.0025 0.0017 0.0017
Layers 2.5 0.1900 0.0232 75 0.0035 0.0025 0.0016
Turkey
Male (toms) 17 0.5850 0.0730 74 0.0090 0.0062 0.0051
Female (hens) 10 0.3620 0.0430 74 0.0054 0.0034 0.0029
Sheep 63 3.1800 0.4190 70 0.0319 0.0089 0.0316
Goats 64 3.4200 0.3800 64.5 0.0412 0.0092 0.0367
Source: ASABE 2005; MWPS 1993; Barker, Zublena, and Walls 2001. 

Table 2. Average nutrient content (± standard deviation) of liquid manure for different animal 
species at the time of application in Virginia.

Animal Samples (#)
Moisture  

content (%)

Nutrient (lb/1,000 gal)

Total N Ammonium-N Total P (P2O5)
Potassium 

(K2O)
Beef 59 93.1 (±2.3) 22.11 (±3.30) 9.51 (±1.52) 12.50 (±3.51) 19.61 (±3.42)
Dairy 1,181 94.0 (±1.3) 21.19 (±3.94) 9.18 (±0.52) 9.18 (±1.11) 21.25 (±9.79)
Swine 617 98.9 (±0.5) 9.06 (±0.93) 6.61 (±0.73) 4.20 (±1.32) 12.28 (±0.98)
Source: Virginia Department of Conservation and Recreation.

Table 3. Average nutrient content (± standard deviation) of solid manure for different animal 
species at the time of application in Virginia.

Animal Samples (#)
Moisture  

content (%)

Nutrient concentration (lb/ton)

Total N 
Ammonium-N 

(NH4-N) Total P (P2O5)
Potassium 

(K2O)
Dairy 384 65.8 (±2.6) 19.78 (±10.94) 2.99 (±0.72) 7.93 (±1.58) 17.98 (±9.87)
Beef 142 59.6 (±4.8) 23.81 (±10.98) 2.34 (±0.43) 12.71 (±2.50) 26.08 (±11.69)
Swine 6 46.1 (±27.1) 29.45 (±13.04) 7.80 (±1.98) 24.35 (±18.34) 10.75 (±5.93)
Broiler 2,025 27.8 (±0.6) 66.58 (±3.49) 11.05 (±0.61) 48.09 (±8.50) 54.25 (±2.26)
Layer (breeders) 436 30.7 (±2.0) 48.68 (±3.98) 8.45 (±0.54) 57.85 (±8.92) 44.77 (±2.72)
Turkey 1,017 29.5 (±1.0) 66.54 (±6.44) 13.5 (±0.41) 49.74 (±7.42) 41.73 (±5.31)
Turkey (breeders) 107 24.4 (±2.6) 59.18 (±5.60) 11.91 (±1.76) 57.45 (±9.72) 38.02 (±6.12)
Source: Virginia Department of Conservation and Recreation.
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Example: Estimating Quantity and 
Nutrients in Manure
A farm has 50 lactating cows, five dry cows, 45 heifers, 
40 goats (1-year-olds), 1,000 broilers, and five horses. 
Estimate (1) the amount of manure generated per year; 
(2) the nutrient content (nitrogen, phosphorus, and 
potassium) in manure excreted by each of the animals; 
and (3) the total nitrogen, phosphorus, and potassium 
produced on the farm annually. 

The answers to this example can be obtained by using 
table 1.

1. �Estimate the amount of manure generated in a year.For 
each animal species, estimate by multiplying “volume 
of manure produced per day” by the number of ani-
mals on the farm and the number of days in a year.

Lactating cows: 
18 gal/animal-day × 50 animals × 365 days/year = 

328,500 gal

Dry cows: 
9.72 gal/animal-day × 5 animals × 365 days/year = 

17,739 gal

Heifers: 
5.83 gal/animal-day × 45 animals × 365 days/year = 

95,758 gal

Goats: 
0.38 gal/animal-day × 40 animals × 365 days/year = 

5,548 gal

Broilers: 
0.00265 gal/bird-day ×1,000 birds × 365 days/year = 

9,673 gal

Horses: 
6.8 gal/animal-day × 5 animals × 365 days/year = 

12,410 gal

2. �Estimate the amount of nutrients in the manure that 
are generated in a year.

�	� For each animal species, estimate each nutrient — 
nitrogen, phosphorus, and potassium — by multiply-
ing pounds of the nutrient in manure produced per 
day by the number of animals on the farm and the 
number of days in a year. The calculations for nitro-
gen values are presented below. You can estimate 
phosphorus and potassium using the same method 
and compare with the answers given in table 4.

Lactating cows: 
�0.99 lb N/animal-day × 50 animals × 365 days/year = 

18,608 lb N

Dry cows: 
0.5 lb N/animal-day × 5 animals × 365 days/year = 

913 lb N

Heifers: 
0.26 lb N/animal-day × 45 animals × 365 days/year = 

4,271 lb N

Goats: 
0.0412 lb N/animal-day × 40 animals × 365 days/year = 

602 lb N  

Broilers: 
0.0025 lb N/bird-day ×1,000 birds × 365 days/year = 

913 lb N  

Horses: 
0.34 lb N/animal-day × 5 animals × 365 days/year = 

621 lb N 

3. �Estimate the total amount of manure and nutrients in 
the manure generated in a year.The total amount of 
manure and nutrients generated on the farm in a year 
is the sum of all the manure produced by each spe-
cies, as shown in table 4.

Table 4: Total manure and nutrient production in a year.
Animal Manure (gal) N (lb) P2O5 (lb) K2O (lb)
Dairy: lactating 328,500 18,608 7,118 5,293
Dairy: dry 17,739 913 274 730
Dairy: heifers 95,758 4,271 1,643 5,417
Goats 5,548 602 134 536
Broilers 9,673 913 621 621
Horses 12,410 621 310 456
Total 469,628 25,385 10,009 10,052
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How To Decide Location and Nutrient 
Application Rates
Conduct a farm risk assessment using a farm map to 
determine appropriate areas for spreading. Consider 
slope, distance to water sources, erosion potential of 
the land where manure might be applied, and soil nutri-
ent tests. Soil testing is the basis of good nutrient man-
agement, and soil samples should be taken regularly. 
Details regarding sampling procedures and laboratory 
methods are available at www.soiltest.vt.edu. 

A soil sample should be taken every three to five years. 
From the soil test data, knowledge of the soil type, and 
the crop to be grown, nutrient and lime application 
rates can be determined for optimum crop growth. A 
three-year sampling interval is recommended for row 
crops and hay systems where nutrients are removed in 
harvested crops; a five-year sampling interval is accept-
able for forage systems where grazing animals return 
nutrients to the soil through their manure. Soil pH must 
be kept within a specific range for each crop, and your 
soil test report will include the lime requirement (if 
any) along with nutrient recommendations. Lime sup-
plies calcium, but the main benefit is to increase the pH 
of the predominantly acidic soils we have in Virginia.

Source of Nutrients
Once your soil test tells you the quantity of nutrients 
required in each field, the next step is to decide what 
source of nutrients to use. If you have manure on the 
farm, it is normally cheapest to use this before purchas-
ing any commercial fertilizer. The problem with manure 
is that its ratio of nitrogen to phosphorus is low com-
pared to crop requirements, so applying manure to meet 
crop nitrogen needs overapplies phosphorus (unless soil 
test phosphorus is low) and applying to meet crop phos-
phorus needs underapplies nitrogen. The solution to this 
is either (1) apply manure according to crop phosphorus 
needs or supplement with commercial nitrogen fertilizer; 
or (2) apply according to crop nitrogen needs once every 
three years, track soil test phosphorus, and use no phos-
phorus fertilizer or manure in the intervening two years. 

Once you have decided where to use your manure, the 
remaining nutrient needs can be made up through com-
mercial fertilizers. There are various fertilizers avail-
able that can be mixed to provide the correct quantities 
of the primary nitrogen, phosphorus, potassium, and 
other secondary and micronutrients. Common commer-
cial fertilizers and how to calculate application rates are 

covered in Fertilizer Types and Calculating Applica-
tion Rates, VCE publication 424-035 (https://pubs.ext.
vt.edu/content/dam/pubs_ext_vt_edu/424/424-035/424-035_
pdf.pdf).

Summary
Step 1: Estimate the total nutrients on your farm. Use 
manure analysis data for your farm if available. Oth-
erwise, use local book values or general book values 
provided by professional organizations whose work 
involves manure.

Step 2: Test soils in the fields where manure is to be 
applied. This test will tell you the amount of nutrients 
needed for the planned crops for that field.

Step 3: Determine how much of the nutrients required 
by the crops in step No. 2 will come from manure. Plan 
use of manure based on the nutrient (phosphorus or 
nitrogen) that limits manure application.

Step 4: Determine how much supplemental commer-
cial fertilizer is needed to meet crop nutrient needs for 
optimum production.

When and How to Apply
Lime takes time to react in the soil, so it should be 
applied several months in advance of planting or at the 
start of the growing season for perennials, if possible. 
Nutrients — especially nitrogen, which is very mobile 
in soil — should be applied as close to planting as pos-
sible or at the start of the growing season for perennials. 
This will maximize nutrient use by the crop and mini-
mize unwanted losses through runoff and leaching that 
can be economically and environmentally damaging.

When deciding how to apply the nutrients, there are 
several factors to take into consideration, including 
manure and equipment availability and cropping sys-
tem. Losses of nutrients in runoff are generally less if 
they can be placed under the soil surface, either through 
injection or incorporation. However, special equipment 
is needed for injection, while incorporation through 
tillage conflicts with forage and no-till systems and can 
increase soil erosion. Therefore, surface applications of 
manure or fertilizer are most common.

Record Keeping
Keeping good nutrient management plan records is 
critical for demonstration of good environmental stew-
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ardship. Records should include the necessary items 
to help with proper development/improvement and 
implementation of the nutrient management plan. The 
records may be kept in various ways, ranging from a 
simple handwritten logbook to a detailed, computer-
based spreadsheet. Records should document the quan-
tity and location of nutrients on the farm. 

The basic components of a record book consist of: 
•  �Number and type of animals.
•  �Manure generated and inventory. 
•  �Manure applied to land or used on the farm.
•  �Any manure (excess or otherwise) moved off the farm 

through sales or given away. 
•  �Any other change that affects quantity of manure pro-

duced on the property that is not listed above. 

Records should be maintained for a period of five 
years for other beneficial uses, which include making 
important business decisions that affect farm income; 
improving efficiency of production by evaluating the 
yields, soil tests, manure nutrients, and usage as a fertil-
izer; and using other commercial fertilizers. Although 
not a desirable situation, records provide the potential 
to reduce liability for producers should they be accused 
of environmental mismanagement. The records will 
help document responsibility and show the practices in 
place on the farm to manage nutrients.

Manure Records
Where animals are housed or confined, manure accu-
mulation will occur, making manure collection and 
storage necessary. It is important to know the quantity 
and nutrient content of the manure to plan for its use. It 
is a good practice to collect and send manure samples 
for analysis. 

Manure records should include:
•  �Sampling date.
•  �Sampling protocol.
•  �Name of the person who took the samples.
•  �Name of the analytical laboratory.
•  �Analytical results.

If manure is to be moved off the property, the records 
to keep include: 
•  �Amount (volume or weight) of manure produced or 

handled.
•  �Date of manure transfer.
•  �Volume or weight of manure transferred.
•  �Name and address of person to whom manure is 

given or sold. 

Storage
The two critical issues or questions one should con-
sider about storage structures are their capacity and 
maintenance. Manure storage structures should have 
enough capacity to allow for the environmentally safe 
utilization of the manure and wastewater generated by 
an operation. “Environmentally safe utilization” means 
that manure and wastewater are not land-applied at 
times or under conditions that increase the likelihood 
of nutrients to enter surface water. 

These conditions or periods include: 
•  �High precipitation. 
•  �Frozen or snow-covered ground.
•  �Saturated soil (with water and nutrients). 
•  �Floods.
•  �Near the end of or after the growing season, when 

crops cannot take up applied nutrients.

Adequate capacity will provide the operator with the 
flexibility to make changes to the NMP, especially if 
manure storage for a longer time is required. Details 
on how to site, size, and maintain a storage struc-
ture can be found in Selection and Location of Poul-
try and Livestock Manure Storage, VCE publication 
442-307(https://pubs.ext.vt.edu/content/dam/pubs_ext_vt_
edu/442/442-307/442-307_pdf.pdf); and Poultry and Live-
stock Manure Storage: Management and Safety, VCE 
publication 442-308 (http://pubs.ext.vt.edu/content/dam/
pubs_ext_vt_edu/442/442-308/442-308_pdf.pdf).

Specific records to keep for manure storage are:
•  �Animal numbers (monthly or weekly).
•  �Storage capacity.
•  �Storage volumes or levels recorded weekly.
•  �Any changes to the storage structure.
•  �Dates and quantities of any discharges from storage and 

corrective measures taken to manage the discharges.
•  �Notes on weekly or regular inspections of the stor-

age structure’s integrity, including the liquid depth 
marker.

•  �Other information.

Land Application
Records concerning land application activities that the 
farmer is to maintain should be specified in the plan. 
Land application records are critical because they 
enable farmers to demonstrate that they are applying 
manure and wastewater in accordance with a site-spe-
cific NMP. Land application records will demonstrate 
that the manure and wastewater are being applied in 
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accordance with the requirements of the NMP.

Specific records for land application include:
•  �Location and description of land where manure is 

applied.
•  �Area of land where manure is applied.
•  �Date the manure is applied.
•  �Volume or weight of manure applied.
•  �Application rates of manure nutrients and fertilizer by 

field and year.
•  �Manure incorporation methods. 
•  �Weather conditions at the time of application and 24 

hours before and after application.
•  �Explanation of the basis for determining manure 

application rates.
•  �Calculations showing the total nitrogen and phos-

phorus to be applied to each field, including sources 
other than manure, litter, or process water.

•  �Total amount of nitrogen and phosphorus actually 
applied to each field, including documentation of cal-
culations for the total amount applied.

•  �Methods used to apply the manure, litter, or process water.
•  �Dates of manure application equipment inspection.
•  �Expected crop yields.
•  �Soil test results.
•  �Conservation practices to reduce nutrient losses.

Other Records
•  �Mortality management.
•  �Manure and wastewater analysis.
•  �Soil tests.
•  �Crop yields.
•  �Equipment inspections and calibrations.
•  �Handling, use, and management of chemicals on the 

farm.
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Novel Endophyte-Infected Tall Fescue
Dennis W. Hancock, University of Georgia

John Andrae, Clemson University

Tall fescue (Schedonorus phoenix (Scop.) Holub) is a cool season perennial grass that fills a critical forage 
produc-tion gap in the Southeast and is the predominant forage crop in much of the U.S. In fact, this species is 
the most widely used grass in improved U.S. pastures, occupying more than 36 million acres. Its popularity is 
related to establishment ease, drought tolerance, excellent grazing persistence, and a long grazing season.

Some of these desirable attributes are due to the presence of a fungus (Neotyphodium coenophialum) that lives 
inside the plant (endophyte). This fungus is transmitted from one generation to the next in the seed. It is not 
transmitted through pollen or from plant to plant. 

Unfortunately, this endophyte produces toxic alkaloids that greatly decrease animal gains and reproductive 
perfor-mance, which, conservatively estimated, costs the U.S. beef industry from $600 million to more than $1 
billion annually. Removing the toxin-producing endophyte alleviates animal symptoms and improves animal 
performance but reduces the longevity, vigor, and drought tolerance of the tall fescue stand. 

Recently, endophyte strains that do not produce toxic ergot alkaloids have been identified and inserted into 
tall fescue varieties. Replacing toxic tall fescue stands with these “novel” endophyte-infected varieties will 
benefit producers if new stands (1) persist as well as toxic tall fescue under grazing and (2) provide animal 
performance at levels comparable to endophyte-free tall fescue. This publication outlines plant persistence and 
animal performance characteristics of novel endophyte-infected tall fescue and provides recommended pasture 
renovation practices.

Development of Novel Endophyte-Infected Tall Fescue Products
Many pasture and hay acres have been planted to novel endophyte tall fescues since their release in 2000. For 
the first several years, only one product containing a novel endophyte was available in Georgia: MaxQ™. 

MaxQ™ tall fescue was jointly developed by Dr. Joe Bouton at the University of Georgia and Dr. Gary Latch 
at Ag-Research Limited of New Zealand. Many naturally-occurring endophyte strains had been discovered in 
tall fescue in the 1980s and 90s – some of which did not produce toxic ergot alkaloids. Drs. Bouton and Latch 
inserted these novel endophytes into “Jesup” and “GA 5,” tall fescue cultivars that were developed in Georgia 
(Figure 1). This resulted in two novel endophyte-containing tall fescue varieties that produced no toxic alkaloids 
but retained all of the positive agronomic features (excellent persistence, improved vigor, drought tolerance, 
etc.) of tall fescue varieties infected with the wild-type endophyte. 
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These novel endophyte tall fescue varieties were tested extensively in Georgia, both on experiment stations 
and producer farms. The success of these yield, persistence, and animal performance trials led to the eventual 
release of both “Jesup MaxQ™” and “GA 5 MaxQ™.” Pennington Seed, Inc. (Madison, Ga.) obtained the 
rights to sell these novel endophyte varieties in North America. Although both were sold initially, Pennington 
Seed eventually simplified the production and marketing of the novel endophyte varieties and sold only “Jesup 
MaxQ™.”

Additional novel endophyte tall fescues are being developed by Ag-Research, UGA, and other public and 
private plant breeders. These newer novel endophyte tall fescue products will be different from “Jesup.” 
They will allow producers to select a novel endophyte tall fescue variety that better matches their climate or 
production goals. More information on novel endophyte tall fescue varieties that are currently recommended for 
use in Georgia may be found on the “Forage Species and Varieties Recommended for Use in Georgia” Web site 
(http://www.caes.uga.edu/commodities/fieldcrops/ forages/species.html).

2

Figure 1. Hyphae of the fungal endophyte grow between the cells (green) of the tall fescue plant. When building 
a novel endophyte-infected tall fescue, the toxic endophyte (red lines) is removed from the tall fescue plant to cre-
ate an endophyte-free plant. Then, the novel endophyte (blue lines) is introduced into the plant. 



UGA Cooperative Extension Circular 861  •  Novel Endophyte-Infected Tall Fescue 3

Will Novel Endophyte-Infected Tall Fescue Persist?
Soon after researchers discovered the wild-type toxic endophyte in the 1980s, they noted that it could be 
removed from the tall fescue seed and that endophyte-free stands could be established. Gains and reproductive 
performance of animals grazing endophyte-free tall fescue showed much higher animal performance than toxic 
tall fescue. However, the stands in endophyte-free tall fescue pastures frequently failed to persist. Researchers 
found that the endophyte causes the tall fescue plant to be more vigorous and tolerant of heavy grazing and 
other stress. Without this added tolerance, endophyte-free tall fescue stands do not survive long, particularly 
under grazing.

Because of the potential for stand losses, many producers choose to plant more “dependable” toxic tall fescue 
and tolerate economic losses associated with the toxins. Novel endophyte tall fescue must persist substantially 
better than endophyte-free tall fescue to justify the higher costs of seed and renovating existing tall fescue 
stands.

Before the release of the MaxQ™ tall fescue products, tests of novel endophyte tall fescue persistence were 
performed near Eatonton and Calhoun, Ga. One test compared the stand persistence of novel endophyte (“Jesup 
MaxQ™”), endophyte-free, and toxic tall fescue planted into a bermudagrass sod near Eatonton, Ga., and 
subjected to severe grazing conditions (Figure 2). These plots were established on droughty soils and grazed 
closely (under continuous stocking) during two successive summers to accelerate stand decline and evaluate 
endophyte effects on plant persistence. 

Because of the grazing pressure severity and the bermudagrass competition present in these pastures, the stand 
ratings for all of the entries, including toxic tall fescue, declined. Nevertheless, the novel endophyte tall fescue 
persisted as well as its toxic endophyte-infected cohort and both were more persistent than the endophyte-free 
plantings. The novel endophyte tall fescue maintained stands equal to toxic tall fescue over a four-year period. 
Similar results were also obtained in grazing trials near Calhoun, Ga.

Pure stands of novel endophyte tall fescue have also 
been evaluated for grazing persistence at several State 
Experiment Stations throughout the country, includ-
ing the Southeast (except Florida). In addition to 
these trials, novel endophyte tall fescue has been 
successfully maintained in pastures throughout the 
South. In each case, novel endophyte tall fescue 
persistence has been similar to toxic tall fescues. In 
pure stands and under normal grazing conditions, it 
is reasonable to expect that novel endophyte tall fes-
cue will survive as well as toxic tall fescue and will 
persist much better than endophyte-free tall fescue. 

Figure 2. Stand persistence of novel endophyte-infected 
(“Jesup MaxQ™”), toxic endophyte-infected, and endophyte- 
free tall fescue in bermudagrass sod after two years of close 
grazing near Eatonton, Ga. (Bouton et al., 2000). 

3
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Figure 3. Calf weaning weights of cattle grazing 
toxic or novel endophyte (NE; “Jesup MaxQTM”) 
tall fescue stands. Values are averages of two 
years' data collected near Calhoun, Ga. (Bouton 
et al., 2000, and Watson et al., 2001).

How do Animals Perform on Novel Endophyte-Infected Tall Fescue?
Cow-Calf Performance
Most cattle operations in the Southeast are cow-calf producers. To justify higher seed costs and the cost of 
renovating existing tall fescue stands, the novel endophyte tall fescue must substantially increase the weaning 
weight of calves and/or the pregnancy/calving rate of the cows. Cow-calf performance data on novel tall fescue 
remains limited; however, initial results appear promising. 

In a study conducted in northwest Georgia, cows grazing novel endophyte infected tall fescue tended to have 
higher body condition scores and weights than cows that grazed toxic tall fescue. Steer and heifer calves grazing 
novel endophyte tall fescue also had approximately 50 and 60 pounds greater weaning weights, respectively, 
than their cohorts grazing toxic tall fescue (Figure 3). Unfortunately, cattle numbers were too small in this study 
to determine if reproductive characteristics were positively affected by the use of novel endophyte tall fescue. 

A larger study was performed at the University of Arkansas where 136 pregnant cows (1078 ± 14 lbs) were 
split between novel endophyte and toxic tall fescue pastures. The performance of these cows and their calves 
has been tracked for the past two years (Table 1). From this study on cow-calf performance, it appears that 
novel endophyte tall fescue substantially improves both the calf weaning weight and the cow pregnancy rate. 
Furthermore, these data suggest that replacement heifer performance is also improved when these animals graze 
novel endophyte tall fescue.

Table 1. Cow-calf performance on toxic or novel endo-
phyte (NE) tall fescue stands.†

Toxic NE
Cow Performance

Wt. at end of breeding, lbs. 1110 1236
Wt. at end of weaning, lbs. 1005 1122
BCS at end of breeding‡ 5.4 5.7
Pregnancy Rate, % 44.7 85.1

Calf Performance
Actual Weaning Wt., lbs. 461 529
Adj. (205 d) Weaning Wt., lbs. 436 504
ADG (birth to wean), lbs.§ 1.7 2.1

Replacement Heifers
Actual Weaning Wt., lbs. 459 498
Calving Rate, % 64.1 90.6

† Adapted from University of Arkansas Experiment Station 
Reports by Coffey et al. (2007 and 2008).
‡ BCS: Body Condition Score.
§ ADG: Average Daily Gain.

4
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Stocker Performance
Stocker cattle performance has been examined for several 
years at the Central Georgia Research and Education Cen-
ter near Eatonton, Ga. (Table 2). Similar studies through-
out the Southeast have shown similar results, indicating 
that stocker gains are substantially higher for calves on 
novel endophyte tall fescue pastures than for those on 
toxic endophyte-infected tall fescue pastures. Many of 
these studies also indicate the stockers on novel endophyte 
tall fescue pastures have smoother hair coats and lower 
body temperatures, and spend more time grazing and less 
time standing in the shade or in pools of water (Figure 4).

Table 2. The effect of endophyte status on stocker performance on tall fescue in the fall and spring. †

ADG
(lbs/hd/d)

Gain
(lb/acre)

Stocking Rate
(hd/acre)

Grazing Time
(days)

Fall
Toxic Endophyte-Infected Jesup 1.5 137 1.5 63
Endophyte-Free Jesup 2.3 211 1.5 63
Jesup MaxQ™ 2.1 188 1.5 63

Spring
Toxic Endophyte-Infected Jesup 0.8 119 1.6 91
Endophyte-Free Jesup 2.2 313 1.6 91
Jesup MaxQ™ 1.8 251 1.6 91

† Adapted from Parish (2001).

Adding clover to both toxic endophyte-infected tall fescue pastures and novel endophyte tall fescue pastures 
will improve stocker gains (in addition to the benefit of replacing the toxic endophyte) (Table 3). Therefore, 
adding a legume to novel endophyte tall fescue is highly recommended.

Table 3. The effect of tall fescue endophyte status and the use of white 
clover in the pasture on stocker performance. †

ADG (lbs/hd/d) Gain (lb/acre)
Toxic Endophyte 1.1 126
Novel Endophyte 1.8 186
Toxic + White Clover 1.6 150
NE + White Clover 2.6 252
† Bouton, Andrae, and Hill (unpublished data).

Figure 4. Cattle grazing toxic tall fescue (foreground) 
spent less time grazing than cattle grazing MaxQTM 
(in background). Endophyte-free tall fescue had higher 
intakes and performance (Parish, 2001).

5
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Subsequent Feedlot Performance
Following three of these grazing studies in Georgia, the stocker cattle were finished on high-concentrate diets 
and their feedlot performance was tracked. No difference in animal performance, feed efficiency, or most 
carcass quality measurements were found in calves that had grazed novel endophyte, endophyte-free, or toxic 
endophyte tall fescue. However, because of improved 
stocker performance, the cattle that grazed endophyte-
free and novel endophyte tall fescue entered the feedlot 
heavier and reached targeted harvest weights sooner 
(Figure 5). While there appeared to be no feedlot per-
formance depression from fescue toxicosis, heavier 
weights going into the feedlot will either (1) increase 
finished weights or (2) decrease time-on-feed, both of 
which translate into more profitable beef production.

Equine Performance
Mares in late gestation are particularly sensitive to alka-
loids produced by toxic endophytes. To date, there is 
limited research studying the effects of novel endo-
phyte tall fescue on mare performance in late gestation 
and early lactation. In a study conducted in Mississippi, 
five mares grazed either novel endophyte, endophyte-
free, or toxic tall fescue pastures. Of the mares that 
grazed toxic endophyte tall fescue, 80 percent did not 
produce milk, 40 percent had compromised deliveries, 60 percent had retained placentas, and one mare (20%) 
aborted. No problems were noted for mares grazing endophyte-free or novel endophyte tall fescue. Mares 
grazing toxic endophyte-infected pastures also had longer gestation periods and thicker placental membranes 
than mares that grazed novel endophyte or endophyte-free tall fescue pastures. These findings suggest that the 
risk to pregnant mares grazing properly established novel endophyte tall fescue with no toxic contaminants 
appears to be low to nonexistent. 

Figure 5. Subsequent feedlot performance of cattle that 
grazed toxic, endophyte-free, and novel tall fescue during 
the stocker phase. Cattle originally grazed pastures in Eaton-
ton and Calhoun, Ga., and were finished in Stillwater, Okla. 
(Duckett et al., 2001).
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Renovating Infected Fescue Pastures
Completely renovating toxic endophyte-infected tall fescue pastures to establish a novel endophyte tall fescue 
variety is a major operation. The renovated pasture will be out of production for several months. Make plans to 
supply extra feed or reduce animal numbers during this period. There are four steps in this renovation program: 
(1) prevent seedhead production in the existing toxic endophyte-infected stand, (2) destroy the existing stand, 
(3) seed the new variety, and (4) manage the new planting. 

Step 1: Prevent Seedhead Production – The endophyte in tall fescue is spread via seed. If seed is produced by 
the existing toxic endophyte tall fescue stand, then chances are high that toxic endophyte-infected plants will 
regenerate in the new stand. Therefore, it is critical to prevent the existing tall fescue stand from producing a 
seedhead during the spring prior to planting a novel endophyte tall fescue. 

Mow stands when seedheads begin to develop but before they fully emerge. Two such mowings prior to viable 
seed production are normally required to prevent seed formation. While heavy grazing may prevent some 
seedhead production or merely delay seedhead emergence, mowing will almost certainly be required.

Step 2: Destroy Old Stands – There are two methods for destroying an existing stand of toxic tall fescue. 
The first method, generally referred to as the “spray-smother-spray” method, involves preventing seedhead 
formation as described above, spraying the existing stand with a moderate to heavy rate of glyphosate 
(commonly known by the trade names Roundup, Glyphomax, Touchdown, etc.), growing a smother crop 
(usually a warm season annual grass, such as pearl millet) during the summer, and then spraying surviving tall 
fescue plants and weeds again in the fall with a moderate to heavy rate of glyphosate before planting the new 
stand. Unfortunately, this method is very expensive and more problematic for most small producers than the 
“spray-spray-plant” method.

The “spray-spray-plant” method was developed by researchers at UGA. Their research showed that spring 
seedhead suppression and applying glyphosate (Roundup) in late summer and again four to six weeks later 
(followed by planting within one day of the second herbicide application) will successfully kill the existing 
fescue. The timing of this application protocol is critical, as sufficient regrowth by the survivors of the first 
application is needed to get a complete kill.

Destroying the stand with an herbicide using either of these two methods will be faster, cheaper, and much 
more effective than multiple tillage operations. Plowing alone will not sufficiently kill the existing stand and 
is not recommended. However, there may be some cases where preparing a tilled seedbed is desirable. In this 
case, the same protocol of two herbicide applications (regardless of method) is recommended prior to seedbed 
preparation. 

Step 3: Seed the New Variety – Planting with a no-till drill should follow immediately (within one day) after 
the second glyphosate application. Killing fescue pastures with an herbicide and sod-seeding into the killed sod 
is advantageous for pastures with severe slopes. Plantings can also be made into a firm, prepared seedbed. In the 
Piedmont region, successful plantings can be made between mid-September and late October. Plantings in the 
Limestone Valley/Mountains region should occur between early September and early October. Spring seedings 
are generally not successful and are not recommended. Regardless of region, a planting rate of 15 to 20 pounds 
per acre is required for successful stand establishment. 

Drought and insects frequently cause problems with fall seedings. Dry weather can reduce germination and 
delay seed emergence. Stands that are not well-established by December can winter-kill. Insects (grasshoppers 
and pygmy mole crickets) that inhabit the sod can damage new seedlings. 

7



Step 4: Manage Novel Endophyte Tall Fescue – Like all tall fescue plantings, new plantings need special 
treatment. Do not cut or graze new plantings until the plants have grown at least 6 inches. Even then, only a 
light grazing is recommended to avoid stand damage. A light mowing can help control weeds and encourage 
the tall fescue to grow (i.e., tiller) and thicken-in; however, take care not to cut tall fescue below a height of 6 
inches in the spring following establishment. 

An early hay cutting (before May) should not be taken from new tall fescue seedings. If the novel endophyte tall 
fescue has been clipped to control weeds in early spring, a late hay cutting (after mid-May) can be successfully 
made if the planting resulted in an acceptable stand. The tall fescue stand should be managed to allow light to 
reach the base of the plants, which will encourage tillering; however, do not defoliate the plants too frequently 
or too severely.

Soon after the stand has been established (April or May following a fall seeding), novel endophyte tall fescue 
should be tested for the extent of novel endophyte infection. This will ensure that the novel endophyte is present 
in the tall fescue, that at least 80 percent of the tall fescue contains the novel endophyte, and that little or no 
toxic endophyte-infected tall fescue is present. More information on testing the endophyte status of tall fescue 
stands can be found at: http://www.caes.uga.edu/commodities/ fieldcrops/forages/questions/testingtallfescue.
html. 

Although novel endophyte tall fescue generally is as persistent as toxic endophyte-infected tall fescue, some 
management differences are worth noting. Like all tall fescues, at least 2 ½ to 3 inches of growth should be 
maintained on novel endophyte tall fescue stands at all times. Unlike toxic tall fescue, livestock may not 
continue to graze novel endophyte varieties during tall fescue’s summer dormancy or in periods of drought 
(Figure 4). Severe overgrazing can cause stand loss that may not have occurred with toxic endophyte-infected 
tall fescue. Therefore, it is critical to reduce the stocking rate or rotate the animals to warm season pastures to 
avoid overgrazing novel endophyte tall fescue, especially when pastures are dormant or under moisture stress. 

Summary
Tall fescue varieties containing a novel endophyte (e.g., Jesup MaxQTM) produce animal gains similar to 
endophyte-free tall fescue. The persistence of novel endophyte-infected tall fescues approaches or equals toxic 
endophyte-infected tall fescue and makes the novel endophyte tall fescue products an attractive alternative 
to either toxic or endophyte-free tall fescue in the pasture. A novel endophyte tall fescue is recommended 
when establishing or renovating an existing pasture in an area where tall fescue is desired. Information about 
recommended varieties of novel endophyte tall fescue may be found on the “Forage Species and Varieties 
Recommended for Use in Georgia” Web site (http://www.caes.uga.edu/commodities/ fieldcrops/forages/species.
html). 
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Maintaining Healthy 
Horse Pastures

C.D. Teutsch, Virginia Tech, and S.R. Smith, University of Kentucky

Pasture Management
Once pastures have been established (18-24 months after planting), 
sound pasture management is critical for maintaining a healthy and 
vigorous sod that benefits the horse, owner, and environment.  

Soil test pastures.  Pastures should be soil tested every 
2-3 years in order to provide a baseline for tracking changes in pH 
and fertility.  

Maintain adequate soil pH.  Soil pH can dramatically 
affect nutrient availability and plant growth.  Maintain pH between 
6.2 and 6.5 for grass-legume pastures by applying lime according 
to the soil test. 

Maintain adequate phosphorus and potas-
sium.  Phosphorus and potassium should be maintained in 
the high range as determined by soil testing.  

Distribute dung piles.  Drag pastures to distribute dung 
piles and encourage uniform grazing.  

Provide 2-3 acres per horse.  If land area is limited, 
grazing must be controlled to maintain healthy pastures.  

Subdivide pastures.  Establish four or more pastures and 
graze them rotationally.

Rest pastures between grazing events.  Resting 
pastures allows plants to replenish food reserves.  Allow pastures 
to regrow to a height of 8-10".  In the spring when cool-season 
grasses are growing rapidly, rest periods will be shorter.  In mid-
summer when plant growth is slower, rest periods will be longer. 

Leave plenty of leaf area.  Do not graze closer than 
2-4".  Leaving plenty of leaf area results in faster regrowth and 
helps maintain a vigorous sod.  Horses tend to graze some areas 
closer than others, so rotate horses to a fresh pasture when heav-
ily grazed areas are at 2-4".  Clip ungrazed areas of the pasture.  

Do not graze pastures when plants are not 
growing.  Feed hay in a sacrifice area to avoid overgrazing 
pastures during the winter and summer.  

Remove horses from pastures during wet 
weather.  Hoof action can seriously damage established sods 
during wet periods of the year.  Place horses in the sacrifice area 
and feed hay when the soil is soft.  

Pasture Layout and Design
Proper pasture design allows horse owners to control grazing.  In 
some cases it is advisable to establish a permanent perimeter 
fence and cross-fence with temporary fencing until a suitable lay-
out is found.

Individual pastures should be square.  Long and 
narrow or odd shaped pastures are not uniformly grazed.  

Pastures should be uniform.  Pastures should con-
tain similar forage species, soil types, slopes, and aspects.   

Horses should have access to fresh water 
and shade.  Ideally, each pasture should contain water and 
shade.  In some cases lanes can allow access to the  barn from 
all pastures (see small-acreage example).

Limit access to trees.  Trees should be fenced out to 
prevent girdling.

Establish a sacrifice area.  Allow 600 to 1,000 sq ft 
per horse of well-drained area located near the barn.  In most cas-
es a rock pad will be required to keep area from becoming muddy 
(see diagram of rock pad).    

Use electrified polytape to control grazing.  
For this type of fencing to be effective, it must be electrified at all 
times.   

Healthy pasture sods supply a safe exercise surface for growing 
foals.

Sacrifice areas often become muddy and require the construction 
of a rock pad.

Trees must be fenced out to avoid girdling by horses.  In this photo 
an unfenced tree has been fatally injured.

Close and frequent grazing weakened this sod, resulting in a pas-
ture that is less productive and more susceptible to erosion and 
weed encroachment.

Horses can graze very closely.  In this photo a horse grazes a ber-
mudagrass sod too close.

Well-maintained pastures can serve as an economical and high-
quality feed source.  Here  a  mature pleasure horse grazes con-
tently in a field of annual ryegrass.

This is an example of a small-acreage pasture layout for pleasure 
horses.  The inclusion of a warm-season grass provides grazing 
during the summer.

For more information on maintaining healthy horse pastures, contact your local Virginia Cooperative Extension 
Office or visit the Virginia Cooperative Extension website at http://www.ext.vt.edu/resources/.

Rock pads are constructed by placing geotextile fabric over the 
soil, covering it with 4-6” of No. 4 rock, and capping the rock with 
2-4” of sifted lime.
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Virginia’s Horse Pastures: Grazing Management
C.D Teutsch, Assistant Professor and Extension Specialist, Southern Piedmont Agricultural Research  

and Extension Center and Middleburg 
R.M. Hoffman, Assistant Professor and Extension Specialist, Agricultural Research and Extension Center

Sound grazing management can decrease feeding 
expenses and stable cleaning and other chores, leaving 
more time for the recreational enjoyment of horses. In 
addition, pastures also help to maintain healthy horses 
by providing exercise and fresh air. Although properly 
managed pastures can be beneficial to both the horse and 
owner; improperly managed pastures can be a serious 
environmental concern. Poor grazing management results 
in the loss of groundcover that can lead to soil erosion, 
the degradation of water quality in neighboring streams 
and ponds, and increased weed pressure in pastures. 

Proper grazing management includes allowing adequate 
time for the plants to establish themselves, providing 
adequate land area per horse, utilizing rotation and 
rest periods, confining horses to a “sacrifice area” or 
exercise lot during periods of drought or wet soil condi-
tions, managing manure, maintaining soil fertility, and 
clipping the pasture to even out under-grazed areas and 
control weed populations. 

	 Let the pasture become established. Do not allow 
new seedlings to be grazed until the plants have 
become well established. The root systems should 
be well developed to prevent the seedlings from 
being pulled out of the soil by grazing animals and 
to reduce damage by the hooves of running horses. 
This rule applies not only to newly seeded pastures 
but also perennial pastures that have been renovated. 
New forage stands require 18 to 24 months to become 
fully established. Overgrazing during this period can 
severely damage developing sods. On the other hand, 
light and infrequent grazing can be beneficial for sod 
formation. During the establishment period do not 
graze sods closer than four to six inches and allow at 
least 30 days rest for actively growing pastures and 
longer for slow growing pastures during the summer 
months.

	 Provide adequate land area. Proper pasture 
management begins with providing adequate area 
for each horse. Overstocking pasture areas will lead 
to the rapid loss of desirable forage species due to 
overgrazing and trampling. It also will encourage the 
growth of unpalatable and in some cases poisonous 
weeds. In Virginia, two to three acres of well-
managed pasture should provide adequate grazing 
and exercise for a mature horse. However, with 
careful, sustainable pasture management a horse 
may be adequately kept on less acreage. Regardless 
of acreage, both the large equine business and the 
small hobbyist will benefit from sustainable grazing 
management, which is critical to a healthy sod that 
benefits the horse, the owner, and the environment. 

	 Rotate and rest pastures. Even the best pasture 
needs rest after grazing to allow plants time to 
regrow and replenish food reserves. The length of the 
rest period will depend on the time of the year and 
weather conditions. It should ultimately be based on 
the height of the regrowing plant (Table 1). Optimally, 
pasture acreage should be divided into at least four 
to six pastures. Continuous grazing weakens and 
thins stands and allows weeds and poisonous plants 
to invade pastures. Horses should be rotated from 
pasture to pasture based on the height of the forage. 
Never allow pastures or portions of pastures to 
become overgrazed. Since horses are spot grazers, 
rotate to a new pasture when the grazed areas reach 
the minimum height rather than waiting for the entire 
pasture area to be grazed to the minimum height. 
Target heights for starting and stopping grazing of 
commonly used forage species are shown in Table 1. 
Some forage species are more tolerant of grazing than 
others. For more information on forage species, see 
Virginia’s Horse Pastures: Forage Species for Horse 
Pastures, Virginia Cooperative Extension publication 
418-102. 
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	Rotating livestock in pastures. There are advantages 
to grazing different types of livestock in horse 
pastures, primarily because it allows more efficient 
use of the pasture. Although all livestock are selective 
grazers, compared to horses, cattle and sheep are less 
selective. Rotating different livestock through the 
pastures keeps them grazed more uniformly and 
helps maintain the high-quality leafy stage of growth. 
Cows and sheep will also graze around manure piles 
left by horses. Cattle or sheep and horses may be 
stocked together in the same field or alternately, 
cattle or sheep may follow horses in the pasture 
rotation system.

	Utilizing a “sacrifice” or “exercise area.” In cases 
where land is limited to less than two acres per horse, 
it is nearly impossible to maintain pasture sod with 
continuous grazing. Maintaining an exercise area, 
that is, an exercise lot where no plants will grow 
is a practical solution. Permit grazing only when 
the pasture has reached the target height. Proper 
fertilization and timely irrigation of the pasture 
area can significantly increase forage growth and 
reduce the time period between grazing events. 
The exercise area should be used during periods 
of wet soil conditions and drought—and during 
winter/nongrowing season. Hoof action can seriously 
damage even well-established pasture sods when 
soil conditions are wet. Do not graze pastures 
during periods of drought stress and slowed growth. 
Overgrazing during these periods will significantly 
weaken and eventually kill even well -established 
stands. Footing in exercise areas may become unsafe 
due to mud, so a base comprised of a geotextile 
(available at many agricultural or landscape supply 
stores) covered with six to eight inches of one- to 
two-inch rock capped with two to three inches 

ground stone dust or sand should be constructed to 
improve the footing and prevent soil loss. Removing 
and composting manure and other organic materials 
such as hay and bedding every three days will 
also improve footing, and reduce parasite and fly 
exposure.

Provide hay as alternate forage. During times 
of the year when adequate pasture is not available 
(e.g. winter or drought conditions), provide hay as 
a forage alternative to pasture. Hay fed at a rate of 
1 to 2 percent of body weight will provide adequate 
roughage to maintain digestive tract health. Horses 
will graze pasture during periods of nongrowth if 
they have no alternative. However, limited forage 
availability and poor quality of nongrowing pasture 
do not provide adequate nutrition for horses. Also, 
the grazing will weaken and kill desirable pasture 
plants. Since horses will tend to graze even if hay is 
provided, hay should be fed in the sacrifice area. Hay 
feeders should be utilized rather than feeding hay on 
the ground to avoid the ingestion of soil, sand, or stone 
dust that can lead to colic, and impaction.  

Mowing maintenance.  The tendency of horses 
to spot graze pastures leaves some areas ungrazed. 
These areas need to be clipped to approximately four 
inches to remove mature growth and seed heads, 
promote new growth, increase forage quality, and 
encourage grazing. Mowing will also slow weed 
propagation by removing seed heads. Many grasses 
(ryegrass, fescue, bluegrass, small grains, etc.) may 
be susceptible to infection with an ergot mold, which 
may cause equine ergotism. Normally the ergot 
is only a problem when the forage is allowed to 
produce a seed head. Therefore, pastures should be 
clipped to avoid seed head formation. 

Table 1. Starting and stopping grazing heights for forage species commonly used in horse pastures. 

Forage Species	 Start Grazing	 Stop Grazing	 Usual Rest Period1 
	 (inches)	 (inches)	 (weeks)

Kentucky Bluegrass + Clover	 8-10	 2-4	 2-3

Orchardgrass + Clover	 8-12	 4-6	 2-4

Tall Fescue + Clover	 6-8	 2-4	 2-4

Bermudagrass	 4-8	 1-2	 1-2

1	 Usual rest period is based on optimal growing conditions. Temperature and rainfall can dramatically impact regrowth and 
either shorten or lengthen the rest period significantly.
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Grazing Management at a Glance

•	 Allow pastures to become established 
before grazing.

•	 Do not graze pastures closer than two to 
four inches.

•	 Allow pastures to rest between grazing 
events.

•	 Graze pastures only after regrowth has 
reached a height of six to 12 inches.

•	 Do not graze pastures that are not actively 
growing.

•	 Feed hay when pasture growth is slowed or 
stopped.

•	 Do not graze pastures when soil conditions 
are wet.

•	 Mow pastures to remove mature forage and 
encourage grazing.

•	 Harrow pastures to spread manure.

•	 Create and utilize an “exercise area” to 
feed hay when pastures are not ready to be 
grazed.

Removing or harrowing manure. Piles of manure 
droppings contribute to under-grazed areas of the 
pasture, because horses will avoid these areas and the 
nutrients contained in the manure will promote rapid 
plant growth. Manure piles in the pasture should be 
scattered periodically, by dragging a chain harrow, 
spiketooth harrow, or other similar implement 
across the pasture. Harrowing the manure will 
promote uniform grazing. Additionally, breaking 
up and spreading the manure piles may also help 
to reduce parasite populations. A good time to 
harrow the manure piles is shortly after the horses 
have been rotated to a fresh pasture and the resting 
pasture has been mowed. 
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Introduction
Manure management is a vital part of modern day horse 
ownership. Many horses spend a significant portion 
of their day in stalls, accumulating large amounts of 
manure and stall waste. Horse owners generally have a 
limited amount of time to spend caring for their equine 
charges; thus, efficient manure removal and disposal is 
crucial. Additionally, horse facilities are often managed 
on relatively small acreage, limiting manure storage 
and application options. 

The intent of this publication is to educate horse owners 
on the effective management of horse manure. Horse 
owners will first gain a thorough understanding of the 
quantity and characteristics of manure produced by 
horses. Finally, on-site options for handling, storing 
and treating manure will be discussed, keeping sound 
facility management and environmental stewardship in 
mind. 

Managing horse manure can be a complex topic, and 
the principles presented here should be tailored to your 
specific situation. Please contact your local Extension 
agent or Natural Resources Conservation Service Field 
Office for technical support. 

Horse Manure Production and 
Characteristics
Horses produce large amounts of manure. In fact, if the 
manure produced from one horse were allowed to pile 
up in a 12-foot-by-12-foot box stall for one year, it would 
accumulate to a height of six feet! On any given day, the 
average 1,000-pound horse will produce approximately 
50 pounds of manure. This amounts to about eight and 
a half tons per year! 

Horse Manure Management
Crystal Smith, Extension Agent, Warren County 

Carrie Swanson, Extension Agent, Albemarle County

Manure is not the only material being removed when 
stalls are cleaned. Wet and soiled bedding material 
must also be removed, and can equal almost twice the 
volume of the manure itself. The amount of bedding 
material removed will vary by type (shavings, saw-
dust, straw), but on average totals between eight and 15 
pounds. Total stall waste produced averages between 
60 and 70 pounds per day, which amounts to approxi-
mately 12 tons of stall waste per year! 

When managed properly, horse manure can be a valu-
able resource. Manure is a source of nutrients for pas-
ture production and can be utilized as part of a pasture 
management strategy to improve soil quality. The fer-
tilizer value of the eight and a half tons of manure pro-
duced annually from a 1000-pound horse can amount to 
102 pounds of nitrogen (N), 43 pounds of phosphorous 
(P2O5), and 77 pounds of potash (K2O). Nutrient values 
for manure vary widely. The type and quantity of bed-
ding material included also affects the overall fertilizer 
value. If a more accurate measure of nutrient content is 
needed, contact your local Cooperative Extension office 
for a list of laboratories that perform manure analysis. 

Environmental and Health Impacts
Many horse owners do not have enough land or vegeta-
tive cover to properly apply large amounts of manure and 
nutrients. If not managed properly, manure can deposit 
excess nutrients into the environment via surface runoff 
or as leachate (water contaminated with manure) from 
improper manure storage and land application. This 
can negatively impact water quality and subject land-
owners to investigation, and in some cases, legal action 
under the Virginia Agricultural Stewardship Act. For 
these reasons, horse operations are encouraged to use 
best management practices and develop a nutrient man-
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agement plan. Nutrient management plans describe 
the farm’s manure production, soil fertility, and rec-
ommended manure application and removal rates. For 
more information on designing a plan specific to your 
farms needs or identifying other conservation resources 
contact your local Cooperative Extension office. 

Internal parasites, insects, rodents, and odors can be 
manure related health concerns on horse farms. These 
issues can be minimized through carefully planned 
manure storage and handling. Internal parasites may be 
found in horse manure and can compromise the health 
and welfare of the horses stabled or grazing the land. 
Composting manure and properly timed land application 
can limit the risk of parasite exposure. Insects, especially 
flies, become a nuisance on farms where stockpiled 
manure serves as the fly larvae habitat. Flies breed when 
spring temperatures rise above 65°F. Flies deposit their 
eggs in the top few inches of moist manure and these 
eggs can hatch in as little as seven days under optimal 
temperature and moisture conditions. Therefore, fewer 
flies will develop if you remove manure from the site or 
make it undesirable for fly breeding (through processes 
such as composting) within a maximum seven-day cycle. 
Naturally occurring fly predators can also be used to 
limit the fly population at the manure pile, but are no 
replacement for sound management practices. Rodents 
can be a problem when manure is stockpiled for extended 
periods of time; providing a warm, safe environment. 
Additionally, nuisance odor from manure piles can result 
in strained relationships with neighbors. Composting or 
timely removal of manure piles will help keep odors to 
a minimum. Finally, keep in mind that large piles of 
manure are not aesthetically pleasing to your neighbors 
or those visiting your farm. Keeping the manure storage 
site screened with vegetation, fencing, or by location will 
help to enhance the beauty of your farm.

Horse Manure Storage and 
Utilization
The average horse produces between 60 and 70 pounds 
of stall waste per day. Multiply this by several horses, 
and it is easy to see the importance of having meth-
ods in place to manage the manure produced on a 
daily basis. Letting manure pile up in stalls and pad-
dock areas leads to a host of problems. It is not only 
unhealthy for your horse, inviting for pests and odors, 
and aesthetically unpleasing, but the sheer amount of 
manure produced will overwhelm you! Many handling 

and storage options exist, but it’s up to you to choose the 
method that best suits your horse operation. 

Horse operations with available land may choose to 
apply stall waste to pastures as fertilizer. This should be 
done based on soil-test results and nutrient needs. A soil 
analysis is needed to determine the fertility needs of a 
pasture. Soil analysis is provided through the Virginia 
Tech Soil Testing Laboratory for agricultural operations 
(which includes horse farms) free of charge. Contact 
your local Cooperative Extension office for instructions 
on how to take a soil sample. There are also private 
laboratories that offer soil-testing services. 

In many situations, manure can be picked directly from 
the stall, deposited into a manure spreader, applied 
to the pasture, and harrowed into the soil. Barns not 
constructed with a management scheme allowing for 
stall access by a manure spreader, require manure to 
be carted from the stall to the manure spreader some 
distance away. In this case, ramps or dropped spreader 
parking can be helpful to avoid lifting the heavy, cum-
bersome stall waste. Keep in mind that when spreading 
manure from stalls bedded with sawdust or shavings, the 
applied stall waste can stunt plant growth. Wood prod-
ucts contain carbon that soil microbes use for energy, 
but not enough nitrogen to build proteins. The microbes 
draw nitrogen from the soil to make up for this deficit to 
such a degree that they can actually limit plant growth. 
To manage this nitrogen deficiency, nitrogen fertilizer 
can be applied. Or, to avoid the problem completely, 
manure can be composted before it is applied to the 
land. 

When direct pasture application is not an option, manure 
storage facilities become a necessity. The storage facil-
ity should be convenient to the barn. A general rule 
of thumb is to plan for 180 days of long-term manure 
storage. This allows operations the flexibility to store 
manure when conditions are not ideal for manure appli-
cation (frozen or wet fields). This storage area should be 
accessible to the equipment that will ultimately remove 
the accumulated stall waste. Manure storage facilities 
should also be downwind and screened from nearby 
homes to avoid potential complaints about odors and 
aesthetics. The size, type, and location of manure stor-
age facilities will vary by horse operation based on the 
amount of manure produced, length of time the manure 
will be stored, and available land area. Always be sure 
to contact your local authorities regarding zoning regu-
lations and additional restrictions.
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Manure Storage Construction
Manure storage should be designed to limit the chance 
of leachate entering surface- and groundwater resources. 
Ideally, storage piles should be placed on gravel, hard-
ened clay, or concrete pads that slope inward. The con-
struction of manure storage sites will vary based on 
individual situations and soil types. For instance, con-
crete pads may be necessary in areas with sandy soils 
where contaminants are more likely to reach ground-
water. Storage piles should not be placed in low-lying 
or flood-prone areas, and care should be taken to direct 
water from higher elevations away from the site. The 
Natural Resources Conservation Service or local Soil 
and Water Conservation District offices can provide 
individualized manure storage design specifications. 

Composting  
Composting horse manure is relatively simple, but 
does involve more than simply piling the waste. While 
many farms stockpile their manure, few truly compost. 
Composting is essentially managed decomposition. 
Managing the process can virtually eliminate odor, 
flies, weed seeds, and internal parasites found in horse 
manure and create a valuable soil amendment for 
resale or for pasture application. To manage a compost 
pile, the following factors must be taken into consider-
ation: carbon to nitrogen ratio, oxygen, moisture, and 
temperature.

The microorganisms found in compost are most active 
when their diet contains about 30 times more carbon 
than nitrogen (or a C:N ratio of 30:1). Horse manure’s 
C:N ratio is typically 40:1 due to the large amounts of 
bedding mixed with it, but generally doesn’t require 
additional nitrogen provided it has enough moisture and 
oxygen.

Composting is an aerobic (requires oxygen) process. If a 
compost pile doesn’t get enough oxygen, these anaerobic 
conditions can result in unpleasant odors (such as those 
normally associated with stockpiling manure) and slowed 
decomposition. There are several ways to provide oxy-
gen to a compost pile. The most common way is to turn 
the pile. For large piles or windrows, turning is generally 
done using the bucket of a tractor or front-end loader. For 
smaller piles, a pitchfork will certainly get the job done, 
but these operations may want to consider using an aer-
ated static pile design which doesn’t require turning.

Typical horse-stall waste tends to be dry and will need 
added moisture to create the ideal conditions for com-
post microbes. The moisture content should be about 
50 percent, or roughly the consistency of a wrung-out 
sponge. If rainfall does not provide enough additional 
moisture, the pile may need to be watered periodically. 
On the other hand, too much water can also be detri-
mental, displacing oxygen inside the pile and causing 
anaerobic conditions. If environmental conditions (rain 
or snow) are providing too much water, the pile may 
need to be covered. Some compost-storage designs call 
for permanent roofs, but properly anchored plastic tarps 
can be just as effective.

Minimum separation distances commonly recom-
mended for composting and manure-handling activities. 
Source: On-Farm Composting Handbook, NRAES-54

	 Minimum  
	 separation 	
Sensitive area	 distance (feet)

Property line	 50-100 
Residence or place of business	 200-500

Private well or other potable  
water source	 100-200	
 
Wetlands or surface water  
(streams, ponds, lakes)	 100-200

Subsurface drainage pipe or drainage  
ditch discharging to a natural water course	 25	

Water table (seasonal high)	 2-5	  
Bedrock	 2-5	

Benefits of Composting

•	 Creates valuable soil amendment

•	 Stabilizes nitrogen into a slow-release form

•	 Avoids the problem of nitrogen immobilization

•	 Reduces manure volume by 50 percent

•	 Destroys weed seeds, fly larvae, and internal 
parasites

•	 Eliminates or reduces the cost of off-site 
disposal
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Compost Trouble-Shooting*

Problem Possible Cause Remedy

Fresh manure, but pile won’t heat up The pile is:

1. Too dry

2. Too wet; and/or

3. Outside temp is too cold

1. Add water evenly to pile

2. Aerate and cover

3. Wait for warmer temps and turn as    
needed

Pile was hot, but now temps are falling 1. Pile is settling

2. Moisture is less than 50%

1. Turn pile; and/or

2. Add water evenly to pile

Pile is more than 160ºF and has gray 
ash-like mold

Pile is too dry Add water evenly to pile

Pile has gone through two or more heat 
cycles, but still has some material that 
has not decomposed

Wood shavings decompose 
slowly.

Ensure that pile has proper moisture 
content; add water if needed.

Pile emits bad odor Pile is too wet and has 
become anaerobic inside

Turn to aerate and increase water evap-
oration, apply cover to limit additional 
rainwater.

 
* Table does not include all scenarios; see Conclusions for more in-depth publications on the subject.	  

One of the best ways to monitor your compost pile is 
by using a thermometer. Compost thermometers should 
have a probe at least 36 inches long and are available 
through many garden supply stores. The goal is to have 
sustained temperatures of 130º to 150ºF in the pile inte-
rior. This will optimize decomposition and also kill 
pathogens and weed seeds. 

Compost-pile design and storage facilities will depend 
on the size of the operation and the equipment available. 
For a farm with two to six horses, small static piles, 
which use perforated PVC pipes to draw in air and don’t 
require turning, may be ideal. While not necessary, the 
use of multiple bins can allow separation of distinct 
“batches.” In this situation, horse manure should be 
piled approximately five to eight feet high with a base 
that is two times the width and length of the height. For 
example, a 10-foot-by-10-foot bin could accommodate 
a pile that is five feet high. PVC pipes should be placed 
after the pile is about one foot high and so that the ends 
remain visible as more manure is added.

Aerated static pile with perforated PVC pipes.
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For larger farms with access to bucket loaders, manure 
spreaders, and/or specialized composting equipment, 
larger piles or windrows may be the most efficient design 
options. These piles may be slightly larger in height and 
width and considerably longer, but will require periodic 
turning. 

Compost will decompose more efficiently if the mix 
is uniform. Starting with a uniform mix is even more 
important in the case of static piles, since they will not 
be turned during the decomposition process. Some 
farms utilize a temporary storage and mixing area to 
aid in this process.

Conclusion
With careful planning, proper manure management not 
only protects the environment and increases the effi-
ciency and aesthetics of your farm, but might also save 
you money while enhancing your pastures. The follow-
ing resources provide more information on composting 
and additional facility design specifications:

Field Guide to On-Farm Composting and the On-Farm 
Composting Handbook, available from the Natu-
ral Resource, Agriculture, and Engineering Service 
(NRAES) at www.NRAES.org.

Horse Facilities Handbook, available from the MidWest 
Plan Service at www.mwpshq.org. 

The Virginia Tech Agronomy Handbook contains infor-
mation on soil production, soil sampling, nutrient man-
agement, utilization of organic waste and more; available 
at www.ext.vt.edu/pubs/agronomy/index.html.
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Introduction
If you raise dairy cows, broilers, layers, turkeys, horses, 
beef cattle, sheep, goats, alpacas, or swine for income 
or a hobby, you will have to deal with the manure they 
produce. The amount of manure produced by the birds 
or animals you keep depends on their type, age, size, 
and diet. Tables 1 and 2 present the manure characteris-
tics of various animal types, compiled by the American 
Society of Agricultural and Biological Engineers, that 
can be used to assist in planning and designing manure 
handling and utilization systems if values for local 
farms are not available.

Selection and Location of Poultry and 
Livestock Manure Storage Structures on Farms

Jactone Arogo Ogejo, Extension Specialist, Biological Systems Engineering, Virginia Tech

Manure storage is part of the manure management 
system of a facility or property where animals and/
or poultry are raised. Manure should be considered 
a resource – not a waste to be discarded. Manure 
contains valuable organic matter and nutrients that 
can be used as a fertilizer and/or to produce energy. 
Manure will accumulate quickly and must be properly 
managed to minimize the potential for causing nuisance 
from odors and contamination of surface water and 
groundwater if entrained in runoff during rainfall 
events. Manure storage allows a strategic approach to 
manure application by providing livestock and poultry 
owners the flexibility for scheduling application or use 

Table 1. Estimated typical manure characteristics as excreted by meat-producing livestock and poultry 

Animal type and  
production grouping

Total manure1 Moisture2
Total  
solids

Volatile 
solids

Nitrogen 
(N)

Phosphorus 
(P)

Potassium 
(K)

Assumed 
finishing 

time (days)
lb/f-a cu. ft % wet basis Pounds per finished animal (lb/f-a)

Beef
Finishing cattle 9,800 160 92 780 640 55 7.3 38 153
Swine
  Nursery pig (27.5 lb) 87 1.4 90 10 8.7 0.91 0.15 0.35 36
  Grow-finish (154 lb) 1,200 20 90 120 99 10 1.7 4.4 120
Poultry
   Broiler 11 0.17 74 2.8 2.1 0.12 0.035 0.068 48
   Male turkey (toms) 78 1.3 74 20 16 1.2 0.36 0.57 133
   Female turkey (hens) 38 0.61 74 9.8 7.8 0.57 0.16 0.25 105
   Duck 14 0.23 74 3.7 2.2 0.14 0.048 0.068 39
Source: ASABE Standard D384.2
1. Total manure is calculated from total solids and manure moisture content.
2. As excreted, manure moisture content ranges from 75-90%. At these moisture levels, manure has a density equal to that of water; a specific gravity of 1.0  
    was assumed in the calculation of manure volume.
3. f-a = finished animal
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that takes advantage of the resources in the manure. 
This publication provides guidelines and information 
to consider for selecting and locating manure storage 
facilities. 

Reasons to Store Manure
Manure is stored so that it can be used effectively as a 
fertilizer to produce crops, decrease handling costs, and 
minimize the potential to pollute the environment. Stor-
age allows effective use of manure nutrients when applied 
at a time when nutrients can be available to crops (before 
planting and on actively growing pastures) and soil con-
ditions are right. When manure is applied at agronomic 
rates, you receive the maximum benefits of manure as a 
fertilizer and reduce the risks of groundwater and surface 

water contamination from nutrients and pathogens that 
may be contained in the manure.

Manure properties may change over time due to natural 
degradation processes or loss of volatile compound con-
stituents of the manure. Manure storage keeps manure 
in one location, making it convenient to sample for 
content analysis to determine its fertilizer value (e.g., 
nitrogen, phosphorus, and potassium). When sampling 
manure, be sure to obtain a representative sample. This 
information – combined with knowledge of the crop 
production needs (amount of manure applied per acre) 
and corresponding losses of nutrients because of appli-
cation and storage – determines whether additional 
commercial fertilizer is needed to meet realistic crop 
production goals. 

Table 2. Estimated typical manure characteristics as excreted by all other livestock and poultry 

Animal type and produc-
tion grouping

Total manure1 Moisture2
Total 
solids

Volatile 
solids

Nitrogen 
(N)

Phosphorus 
(P)

Potassium 
(K)

lb/d-a
cu. ft. 

d-a
% wet 
basis Pounds per day per animal (lb/d-a)

Beef
  Confined cow 3, 4 − − 88 15 13 0.42 0.097 0.30
  Confined growing calf 50 0.81 88 6.0 5.0 0.29 0.055 0.19
Dairy
  Lactating cow 150 2.4 87 20 17 0.99 0.17 0.23
  Dry cow 83 1.3 87 11 9.2 0.50 0.066 0.33
  Heifer (970 lb) 48 0.78 83 8.2 7.1 0.26 − −
Horse (1,100 lb)5

  Sedentary 56 0.90 85 8.4 6.6 0.20 0.029 0.060
  Intensive exercise 57 0.92 85 8.6 6.8 0.34 0.073 0.21
Poultry
  Layer 0.19 0.0031 75 0.049 0.036 0.0035 0.0011 0.0013
Swine
  Gestating sow (440 lb) 11 0.18 90 1.1 0.99 0.071 0.020 0.048
  Lactating sow6 (423 lb) 25 0.41 90 2.5 2.3 0.19 0.055 0.12
  Boar (440 lb) 8.4 0.13 90 0.84 0.75 0.061 0.021 0.039

Source: ASABE Standard D384.2
1. Total manure is calculated from total solids and manure moisture content.
2. As excreted, manure moisture content ranges from 75-90%. At these moisture levels as excreted, manure has a density equal to that of water. A specific 

gravity of 1.0 was assumed in the calculation of manure volume.
3. Solids estimates do not include solids in urine.
4. Beef-cow values are representative of animals during nonlactating periods and the first six months of gestation.
5. These values apply to horses 18 months of age or older that are not pregnant or lactating. The representative number applies to 1,100-lb horses, and the range 

represents horses from 880 lb to 1,320 lb. “Sedentary” applies to horses not receiving any imposed exercise.
6. Nitrogen and phosphorus values include contribution of nursing pigs.
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Adequate manure storage reduces the need for land 
application when weather and soil conditions are not 
favorable, i.e., during winter months when soil is satu-
rated or frozen. This improves efficiency, saves wear 
and tear on equipment, conserves nutrients contained 
in the manure, and minimizes manure nutrient leaching 
and runoff. Storage may allow additional farm acreage 
to be used for manure spreading because applications 
can be made when the risks of leaching or runoff are 
minimized.

Types of Manure Storages
Manure storage type depends on how the manure is 
handled. Manure can be handled as liquid, slurry, semi-
solid, or solid. The total solids (dry matter) and pre-
ferred method for manure application/utilization (figure 
1) influence the choice of storage system.

Liquid Manure Storage 
Used for manure with up to 10 percent solids content. 
Usually, water is added to make manure flow. Manure 
storage structures include belowground tanks or pits 
(either separate or under the animal housing), earthen 
storage ponds, and aboveground, fabricated concrete or 
steel tanks. Liquid manure is best handled with manure 
pumps, but gravity can also be used to transport liquid 
manure. 

Dilution water may need to be added or solids may 
need to be separated from the liquid to produce liquid 

manure that can be handled with pumps (separated sol-
ids will have to be handled separately). Manure with a 
solids content of less than 4 percent is best for pump-
ing. Manure with solids content between 4 percent and 
10 percent is sometimes called slurry. If you choose to 
use pumps to move liquid manure, check manure pump 
manufacturer recommendations for pump operation and 
for its appropriateness for the type of manure you want 
to pump. Liquid manure storages are suitable for opera-
tions where manure is flushed or scraped with the addi-
tion of some liquid, such as on dairy and swine farms.

Semisolid Manure Storage
Used for manure with 10 percent to 20 percent solids 
content. Semisolid manure may “stack” if some bed-
ding is added, although semisolid manure will not 
stack as well as solid manure. Semisolid manure stor-
age facilities include aboveground structures – with or 
without roofs – aboveground silos or rectangular tanks, 
earthen or concrete banks with concrete floors, and 
roofed vertical-wall structures. Uncovered semisolid 
and solid manure storages will need containment for 
any accidental leaks or runoff due to excessive rain-
fall events. This storage type is common in dairy cattle, 
swine, horse, and poultry operations.

Solid Manure Storage
Used for manure with 20 percent to 25 percent or more 
solids content. Solid manure can be stacked and is 
best handled with a scraper and front-end loader. Solid 
manure is common where bedding is added to absorb 

Figure 1. Manure total solids characterization and handling requirements.
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liquid or drain off liquid and allow it to air dry. Solid 
manure is common in dairy cattle, beef cattle, horse, 
sheep, and goat operations. Solid manure can be stored 
in roofed stacking structures, concrete or earthen-baked 
structures with concrete floors, picket dams (retain 
manure solids on one side but the liquid flows through 
the dam into storage or treatment), and bedded packs.

Typical Manure Storage for 
Different Animal Species

Dairy Cattle
Manure can be stored as liquid in a manure storage pit, 
tank, or earthen pond. Semisolid or solid manure can 
be stored in a stacked facility; solid manure can also be 
stored in a bedded pack. Milking-house wastewater and 
contaminated runoff must be stored as a liquid. Bed-
ding plays an important role in determining the manure 
storage for dairy cattle. If sand is used as bedding, the 
manure storage will most likely be liquid.

Beef Cattle
Manure can be stored as solid in a bedded pack in a 
confinement area where bedding is added in sufficient 
quantities. Manure can also be stored as liquid or slurry, 
depending on its consistency. Solid manure can also be 
stored in dry stack structures.

Poultry
Litter from broiler and turkey operations is stored on 
the floor of the housing facility; when removed, it can 
be transported directly to the field for land applica-
tion. If field conditions are not favorable, litter must be 
removed and stored outside the house in temporary or 
permanent structures as described in Storing and Han-
dling Poultry Litter, Virginia Cooperative Extension 
(VCE) publication 442-054. Manure from layers can be 
stored in a roofed facility. If it is wet, consider using a 
structural tank or earthen storage pond.

Swine
Swine manure is usually stored as a liquid or slurry. 
Manure storage can be in outdoor tanks, earthen pits or 
part of anaerobic lagoons used for manure treatment.

Sheep, Goats, and Alpacas
Manure from these animals can be managed as solids. 
Where animals are grown on the pasture, proper stock-

ing, pasture rotation, and grazing management will 
assist in nutrient dispersion. For animals in confine-
ment, manure is periodically removed by scraping for 
immediate land application or storage in stacks.

Horses
Horse stalls receive liberal beddings and so most 
manure is handled as solids. If possible, manure should 
be used from stalls daily if possible and land applied. 
Manure can be stored as solids in stack structures and/
or composted.

Planning a Manure Storage 
System
Plan a manure storage and management system carefully 
in order to ensure production efficiency, allow for future 
expansion, protect the environment, and meet regula-
tory guidelines. Some guidelines to use in planning and 
selecting a manure storage facility are discussed below.

Size/Capacity of Storage
The required capacity of a manure storage unit 
depends on the volume of the manure, volume of 
bedding and other waste streams, extra storage depth 
required for freeboard and precipitation, and length of 
time the manure will be stored. The Virginia Natural 
Resources and Conservation Service (NRCS) provides 
guidelines on how to properly size storage structures. 
The document is available at: https://www.nrcs.usda.gov/
wps/portal/nrcs/detail/va/home/?cid=nrcs144p2_027217. A 
brief description of what to consider when sizing the 
storage unit is listed below.

Manure, Wastewater, Wasted Feed, Bedding and 
Other Recoverable Material
Manure volume depends on animal age, species, diet, 
and other factors. The size of the animal affects the 
amount of manure produced. In general, the larger the 
animal, the more manure it produces. Manure produc-
tion characteristics of different animals are provided in 
tables 1 and 2. Other sources of waste include spilled 
feed, overflowed drinking water, cleansers, medicines, 
hair, etc., that may be included in the manure and must 
be taken into consideration when designing storage 
facilities. Reduce other sources of waste when possible 
because they increase production costs (e.g., additional 
feed to account for spill, loss of clean water) and may 
be hard on equipment.
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Increase the storage size according to the quantity of 
other sources of waste to be stored. When possible, 
actual quantities of bedding and drinking water losses 
should be used in the design calculations. Include the 
volume of milking-center wastewater for dairy farms 
and water for cleaning buildings between cycles for 
hogs. This amount varies from farm to farm, and the 
actual volume used on the farm should be measured and 
used in the design of the storage tank.

Precipitation and Runoff
Extra storage depth must be provided to allow for pre-
cipitation and mandatory freeboard. This is usually 
based on normal precipitation less the evaporation on 
the surface area of the storage facility, and the 25-year, 
24-hour rainfall on the surface of the facility. The 
25-year, 24-hour rainfall information can be obtained 
from Virginia NRCS offices or at the following web-
site: www.va.nrcs.usda.gov/technical/hydrology.html. 
Include the volume of normal runoff and the 25-year, 
24-hour runoff from the facility’s drainage area during 
the storage period. Minimize the discharge of nonpol-
luted runoff into the storage structure.

Once the capacity of the required storage is known, the 
dimensions of the storage structure can be calculated.

Where to Locate a Manure Storage Facility
Consider all farmstead operations, locations of build-
ings and potable water wells, surface waters, future 
building expansions, prevailing winds, trees, and 
neighbors. Locate, size, and construct storage facilities 
for convenient filling and emptying and provide an all-
weather access road. 

Minimum separation distances from points of interest 
listed in table 3 should be observed. All efforts should 
be made to meet current Virginia recommendations and 
regulations. 

Some other points to note include:

•	 Locate the manure storage structure as close to the 
source as possible and outside of flood plains. If site 
restrictions exist and require location within a flood 
plain, protect the storage structure from inundation or 
damage from a 100-year flood event or what is stipu-
lated in the regulations, laws, and rules.

•	 Observing these separation distances when locating a 
new facility is a good way to help protect your drink-
ing water. Locate manure storage facilities downslope 
from the well to protect your water supply. While 

observing the minimum distance for well separation 
may help to protect your own well, poorly designed 
or poorly maintained animal manure storage facili-
ties could still contaminate the groundwater that sup-
plies other local drinking-water wells. Protecting the 
groundwater resource as a whole can help protect your 
neighbors’ wells, and the quality of drinking water 
supplies for future generations. If land constraints do 
not allow for this, it is very important that the manure 
and livestock lots be covered or contained, reducing 
or eliminating runoff from these areas.

•	 Locate facilities to minimize the potential impacts 
from breach of embankments, accidental release, and 
liner failure.

•	 Provide enough separation distance to minimize the 
impact of odor from the storage facility.

Locate manure storage areas for practical loading and 
unloading. When using equipment such as a front-end 
loader, manure storage areas with a corner push-up wall 
can be useful. Earthen, wooden, or precast concrete-
block walls can also help with containment and with 
diverting clean storm water from entering the manure 
storage area. 

Table 3. Natural Resources Conservation Service: 
Virginia guidelines for minimum distance require-
ments for waste storage facilities

Public or private facilities

Minimum distance 
from waste storage 

facility

Any public-use area (e.g., 
church, picnic area, play-
ground, park, cemetery)

700 ft (215 m)

Drainage ditch 100 ft (30 m)

Milking parlor 100 ft (30 m)

Natural water course 200 ft (60 m)

Private potable well 100 ft (30 m)

Public potable well 300 ft (90 m)

Residence or place of habi-
tation (other than owner or 
tenant)

700 ft (215 m)

Area specified by state or 
local ordinance

Greater of state or local 
distance or distance 
shown above
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Site Guidelines
•	 Do not locate unlined storages over limestone, gravel, 

or fractured bedrock. If any of these conditions are 
present, check with your local Extension, NCRS, or 
SWCD to find out if there are any local and state envi-
ronmental regulations, and consult a registered pro-
fessional engineer.

•	 Do not locate unlined storages at/or below the water 
table. Virginia requires 2 feet or more separation dis-
tance between the storage bottom and high-water 
table, but check with local environmental regulatory 
agencies before building.

•	 Do not locate unlined storages in sandy or gravel-like 
soils, because these soils allow seepage to percolate 
through to the groundwater more easily. The NRCS 
can often help analyze the suitability of various sites 
for manure storage facility sites.

•	 Check for buried utilities and drainage tiles before 
building. These must be rerouted before construction 
or another site must be selected. 

Storage Period
The storage period is the maximum length of time antic-
ipated between emptying events. The minimum storage 
period is 120 days or what the storage needs to utilize 
the manure according to the nutrient management plan. 

Six months is the optimal storage period based on tim-
ing required for environmentally safe waste utilization 
considering climate, crops, soil, equipment, and local, 
state, and federal regulations.

Personal Preference
Select a manure storage system that matches your man-
agement strengths and abilities. For example, if you 
have an off-farm job, you may want to avoid systems 
with a lot of daily labor. For manure storage manage-
ment and safety, see Poultry and Livestock Manure 
Storage: Management and Safety, VCE publication 
442-308. 
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manure, and stack shed for solid manure.
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Introduction
Manure is one resource that – if not managed properly 
– will affect the quality of the environment. Thus, live-
stock and poultry producers, regardless of size, need to 
manage manure for better economic returns and envi-
ronmental protection. Quite often, we read or hear from 
news media about conflicts arising from the nuisance of 
odors from livestock and poultry operations, fish kills 
in water bodies, or the pollution potential of surface or 
groundwater that results from poor manure manage-
ment. These concerns have created strained relationships 
between animal agriculture and the general public. To 
avoid or repair these relationships, it is important that we 
manage manure and other agricultural wastes associated 
with animal production in a responsible manner. 

Environmental Stewardship
According to the U.S. Environmental Protection 
Agency, environmental stewardship is the responsi-
bility for environmental quality shared by all those 
whose actions affect the environment.

Good manure management starts with recognizing 
and understanding the value of manure as a resource 
that contains nutrients for crop production as well as 
the potential negative impacts manure can have on 
air, water, and soil. This publication outlines the gen-
eral guidelines about managing livestock and poultry 
manure and provides a list of resources with detailed 
information on specific topics of good practices for 
manure management and use.

Benefits of Manure
Manure is commonly used as a fertilizer and as an 
amendment to improve the quality of the soil. When 

Manure Management and Environmental 
Stewardship

By Jactone Arogo Ogejo, Extension Specialist, Biological Systems Engineering, Virginia Tech

manure is applied and managed properly according to 
the agronomic needs of crops, manure will improve 
crop productivity and reduce the demand for com-
mercial fertilizer (see Phosphorus, Agriculture & the 
Environment, Virginia Cooperative Extension [VCE] 
publication 424-029; and Impact of Changing From 
Nitrogen- to Phosphorus-Based Manure Nutrient Man-
agement Plans, VCE publication 442-310). Managing 
manure to provide balanced nutrients that can be used 
as fertilizer may require that some nutrients be removed, 
conserved, or concentrated. For example, if the nitro-
gen (N) to phosphorus (P) ratio in the manure is one-
to-one (1:1) and the agronomic requirement for these 
nutrients by a crop is four-to-one (4:1), meeting the 
agronomic needs of the crop using manure may require 
that some phosphorus be removed. Also, knowing that 
nitrogen can be lost from manure through volatilization 
of ammonia, it may be necessary to use management 
practices that will conserve nitrogen in the manure. If 
manure must be transported for long distances, it may 
be important to concentrate the nutrients to reduce the 
volume of water that has to be transported with manure 
in order to reduce transportation costs. 

Nutrients can be recovered, conserved, or concentrated 
in manure through one or a combination of physical, 
chemical, or biological methods (see Selecting a Treat-
ment Technology for Manure Management, VCE publi-
cation 442-306). Crops usually need more nitrogen than 
phosphorus; therefore, it would be beneficial to concen-
trate the nitrogen and remove the excess phosphorus 
from the manure to get the full benefits of manure using 
nutrient-recovery technologies that involve chemical, 
biological – or a combination of both – methods and a 
manure-separation system.

If handled properly, manure can be used to produce bio-
gas that can be used as an alternative energy source (see 
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Biomethane Technology, VCE publication 442-881). 
The biogas can then be used to produce electricity, hot 
water, steam, and/or transportation fuels. The quantity 
and quality of gas produced will depend on the digester 
design, operating temperature, and the type and qual-
ity of manure fed to the digester. Animal manure can 
also be subjected to the process of pyrolysis to produce 
char, oils, and gas. The oils and chars can be used for 
fuel or further processed to produce value-added prod-
ucts, such as plastics. Other considerations are to burn 
dried or solid manure in combustors or gasifiers to pro-
duce heat. 

Animal manure can also be used for yeast and algae 
production, which can then be used to produce 
animal and fish feed and biofuel (see Microalgae as 
a Feedstock for Biofuel Production, VCE publication 
442-886). Manures can also be used in the production 
of mushrooms or composted to produce a weed- and 
pathogen-free, high-quality soil amendment.

Manure Management and Water 
Quality
Water quality is everyone’s concern and it is important 
to remember that poor nutrient management can lead to 
water quality problems. The EPA reports that manure 
from animal agriculture is one of the major sources of 
contamination of our water supply. Manure contains 
nitrogen, phosphorus, organic matter, and pathogens 
that are considered four primary contaminants that 
affect water quality. These pollutants may enter water 
resources by runoff, leaching, and deposition from 
the atmosphere. Nutrients from the atmosphere may 
be deposited on land through precipitation (rain and 
snow fall) or dry deposition. These contaminants may 
increase the cost of treating the water for domestic and 
industrial uses. 

How Manure Constituents Affect Water 
Quality
Nitrogen
Nitrogen is one of the basic components of proteins, 
which is a part of all living things. Nitrogen is usually 
provided to animals via feed. Animals use only part of 
the nitrogen in their feed to produce meat, milk, or eggs 
and for body growth and maintenance. The remaining 
protein is excreted. 

Nitrogen in manure exists in two forms that can be 
described as inorganic or organic. The inorganic forms 
include ammonia, nitrate, and nitrite. The organic 
forms include urea, undigested proteins in manure and 
feed, and other animal waste products such as hair and 
feathers. The inorganic forms readily cause pollution 
when compared to the organic forms. However, when 
the organic forms of nitrogen decompose, ammonia is 
produced. Ammonia can be transformed into nitrates 
and nitrites when oxygen is provided to the manure. 
Ammonia can easily be lost to the atmosphere from 
the manure by volatilization. Different forms of nitro-
gen present different risks to water quality. Ammonia 
concentration exceeding 2 parts per million (ppm) can 
lead to fish kills. Nitrates above 10 ppm in drinking 
water may cause blue baby syndrome when consumed 
by infants. Excess nitrogen can cause eutrophication of 
surface-water resources.

Phosphorus
Phosphorus is an essential nutrient to plant growth and 
development. Animals require it for bone development 
and optimum production. Animal manure that is land-
applied to supply nutrients for crop growth typically 
does not match the nitrogen-to-phosphorus (N:P) ratio 
required by crops. Consequently, if manure is applied to 
satisfy the nitrogen requirements of a crop, phosphorus is 
over-applied and the soil phosphorus levels can increase 
(see Soil Test Note No. 5: Fertilizing with Manures, 
VCE publication 452-705; and Phosphorus, Agriculture 
& the Environment, VCE publication 424-029). When 
soils become saturated with phosphorus, the potential 
for losing it in runoff water increases. Phosphorus typi-
cally moves with water runoff and soil erosion. It can be 
attached to minerals containing iron, aluminum, and cal-
cium or to organic matter such as crop residue, bacteria 
in the soil or manure, or decaying organic matter.

Pathogens
Pathogens include microorganisms such as viruses, bac-
teria, and protozoa that cause infection or disease. Dis-
ease-causing microorganisms may be present in manure. 
Therefore, it is important to maintain adequate separa-
tion between the potential source of pollutants and water 
sources. Pathogens are most likely transported to water 
with surface runoff and erosion or by direct animal access 
to surface water. Streams and lakes used for drinking 
water and recreational purposes provide the greatest 
opportunities for transmitting these pathogens. Human 
beings may be infected if they consume crops irrigated 
with untreated manure that contains pathogens.
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Organic Matter
Organic matter in manure can be a valuable envi-
ronmental resource if managed properly; however, 
if manure reaches a water body or moves off-site by 
water runoff, organic matter can become a harmful pol-
lutant. Organic matter can come from manure, silage 
leachate, and milking center wastewater. Organic mat-
ter degrades rapidly in water and may result in oxy-
gen depletion in bodies of water. Organic matter is 
transported into water by surface runoff. Rarely does 
organic matter leach through the soil.

Manure Management and Air 
Quality
Manure handling, storage, and utilization in livestock 
and poultry production results in a wide range of air 
emissions, which may create air quality concerns. The 
airborne emissions from livestock and animal produc-
tion systems include hazardous gases, (e.g., ammonia 
[NH3] and hydrogen sulfide [H2S]), odor, dust, and 
greenhouse gases (e.g., methane [CH4], nitrous oxide 
[N2O] and carbon dioxide [CO2]). Dust is generated 
from regular farm traffic, land preparation, and other 
crop production activities, as well as from livestock 
and poultry barns with ventilation exhaust air. The con-
cerns from these emissions include odor, atmospheric 
visibility, and respiratory health issues (see Ammonia 
Emissions and Animal Agriculture, VCE publication 
442-110).

Relationships and Manure Management
Complex technologies or treatment systems are not 
the solution to good manure management. Some-
times the often forgotten or ignored relationship with 
your neighbor can resolve many issues arising from 
animal agriculture, especially with respect to odor.

Impacts of Air Emissions
Odorous compounds are commonly considered to 
be unpleasant or nuisance experiences by neighbors. 
Neighbors sometimes relate or determine odor nuisance 
by a number of factors, including frequency and dura-
tion of occurrence; intensity of the odor experience; 
social factors, such as past experience with agriculture 
and relationship with the producer; and appearance 
of the production facility. Some neighbors may have 
strong emotional reactions and possible health-related 
issues to livestock- and poultry animal-related odor. 
Their concerns should be taken seriously. Ammonia 

released into the atmosphere is a loss of fertilizer value 
of the manure nitrogen. It may also result in forma-
tion of particulate matter that contributes to haze in the 
atmosphere. If the particulate matter is deposited back 
on land or on surface water, it may lead to area nitrogen 
enrichment and cause pollution. Livestock production 
is a source of greenhouse gases, and greenhouse gases 
contribute to global warming.

Principles of Environmental 
Stewardship
According to the EPA, “Environmental stewardship is 
the responsibility for environmental quality shared by 
all those whose actions affect the environment.” Some 
good manure management and environmental steward-
ship principles that may be of benefit to livestock and 
poultry producers are summarized below.

Awareness of Environmental Risks
Familiarize yourself with your operation’s potential 
environmental impacts by conducting an evaluation 
to determine the highest-risk situations or practices 
on your farm. Develop plans and invest resource to 
address the high-risk situations, e.g., handling manure 
emergency spills and manure storage failures. Your 
local Extension office, the soil and water conservation 
district office, and the National Resources Conserva-
tion Service may provide you with information on how 
to perform this task. 

Farm Nutrient Balance and Nutrient 
Management Plan
Animal producers should set a goal to balance nutrients 
on their farm and also manage soils in ways to mini-
mize nutrient losses. Nutrient balance should consider 
what is coming into the farm as purchased feed and fer-
tilizer and the nutrients leaving as managed products, 
such as crops, animals, or animal products. An example 
of nutrient flow in a farm is provided in figure 1. 

If the nutrients coming into the farm are more than 
what leaves, this will result in an accumulation of those 
nutrients on the farm. To correct the nutrient concen-
tration, consider a whole-farm approach rather than 
focusing on a small part of the production, such as 
nutrients in manure and their losses to the environment. 
Understand the big picture by identifying the underly-
ing cause of nutrient concentration and develop effec-
tive solutions to address the critical areas for better 



4

utilization and management of nutrients on your farm. 
Some strategies to reduce and manage manure nutrients 
are presented in Strategies to Reduce Amounts of Nitro-
gen and Phosphorus in Dairy Rations, VCE publica-
tion 404-130; and Selecting a Technology to Manage 
Manure Nutrients,VCE publication 442-326. 

Apply manure at uniform rates based on crop nutrient 
needs while avoiding soil contamination, crop damage, 
and runoff (see Soil Test Note No. 5: Fertilizing with 
Manure, VCE publication 452-705). Adjust the rate 
of supplemental fertilizer to compensate for the nutri-
ents applied in the manure. Keep records of all your 
activities.

Use of manure and fertilizer as nutrient sources for crop 
production must be managed properly to ensure that they 
do not contaminate groundwater or surface water. Check 
soil moisture before applying manure and adjust appli-
cation rates to avoid runoff. Limit the volume of water 
applied to an amount that brings the soil to field-mois-
ture capacity. Do not apply manure to saturated soils. 
Incorporate raw or untreated manure to reduce odors 
and nitrogen losses. Calibrate application equipment 
to obtain the desired application rate (see Land Appli-
cation of Broiler and Turkey Litter for Farming Opera-
tions Without a DEQ Permit, VCE publication 442-052; 
Manure Spreader Calibration for Rear-Discharge 
Equipment: Handling Solid and Semisolid Manures and 
Poultry Litter, VCE publication 442-004).

Be a Good Neighbor
Animal production creates several potential nuisances, 
including odors, flies, noise, and dust. You need to be 
fully aware of these nuisances and your neighbors’ pos-
sible concerns. The demographics of rural areas (where 
farming has traditionally occurred) are changing and 
what used to be exclusively rural areas are becoming 
urbanized. Public awareness of environmental issues 
is changing. As a result, farm-neighbor conflicts are 
increasing around the country. Nonfarm communities 
complain that farming activities near their homes affect 
their quality of life. Increasingly, farmers are being 
forced to consider social as well as air-quality concerns 
in developing manure management plans. Following 
are some reminders of good practice as part of your 
manure management strategy: 

Know Your Neighbors
We have numerous and diverse neighbors. Some are 
long-term residents who farmed in the area and are 
now retired. Some are the result of urban sprawl. Some 
live in communities within the city limits but next to 
agricultural land. Schools, churches, hospitals, and golf 
courses are also some of your neighbors. It is interest-
ing to note that some nonfarm community members 
are buying former farms and moving into the country, 
seeking “fresh” air. The bottom line is that urbaniza-

Figure 1. General nutrient balance on a farm.

Recycle nutrients between livestock and crop com-
ponents within the boundaries of the farm. Manure 
nutrients are recycled as fertilizer for crop production. 
Crops are then cycled as feed to livestock or poultry. 
Nutrients leave the farm as products, i.e., animals or 
crops products such as milk and eggs and manure sold 
or given away for use outside the farm. These nutrients 
are sometimes referred to as “managed outputs.” Some 
nutrients will leave the farm as environmental losses, 
e.g., nitrogen lost to the atmosphere as ammonia, 
nitrates to groundwater, and nitrogen and phosphorus 
in surface-water runoff. 

Use manure according to a nutrient management plan.
The nutrient management plan should maintain a bal-
ance between nutrient application and crop use and the 
needs of that nutrient. Test manure to know its nutri-
ent content. Test soils to establish existing soil fertility 
levels to know what is needed for the different crops 
you grow (see Soil Test Note No. 1: Explanation of Soil 
Tests, VCE publication 452-701; Soil Test Note No. 2: 
Field Crops, VCE publication 452-702; Soil Test Note 
No. 3: Forage Crops, VCE publication 452-703; and 
Soil Test Note No. 4: Trace Elements, VCE publication 
452-704). 
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tion of rural areas and consolidation of livestock farms 
often lead to tense relationships between farmers and 
nonfarming neighbors. It is important to recognize this 
fact and to proactively pursue ways to deal with it. How 
you handle business on your farm may impact how you 
resolve conflicts related to your farm.

Recognize Your Challenges
Large numbers of animals concentrated near nonagri-
cultural residents will produce odor and visual issues 
related to confined-animal feeding operations. With the 
changing demographics, rural roads may start experi-
encing aggressive drivers who do not appreciate or rec-
ognize the slower farm traffic. With the hectic pace of 
life there may be little, if any, communication between 
the farmer and neighbors. This can create situations for 
misunderstanding and a greater likelihood that conflicts 
will occur. Sometimes common ground and mutual 
agreement is not realized until later. Do not let issues 
concerning your manure management get out of con-
trol. Be proactive in talking to your neighbors. Imple-
ment responsible farm management practices while 
conducting activities that promote the benefits of the 
farm to neighbors and the community.

Tell Your Story
There are a variety of outreach efforts you may want to 
consider to enhance the perception of the farm among 
neighbors and the larger community. Accept visitors to 
your farm as your schedule will allow and within the 
bounds of biosecurity. Tell visitors what you do and 
why you do it. Visitors should include 
all ages and groups. If possible, provide 
neighbors with sample farm products, 
assist with or volunteer to mow brush 
in the summer, plow snow in the winter, 
and consider allowing access to areas of 
the farm for recreational activities. Let 
your neighbors know about your farm-
ing operations and activities. This should 
include the manure application schedule. 
If neighbors have special events occur-
ring at their homes on certain dates that 
may be impacted by a farming operation, 
such as land application of manure, work 
with them to reschedule that operation. 
Note: Outreach to community, open 
houses, and neighborly assistance can 
help cultivate open communication and 
understanding between the farming and 
nonfarming communities.

Engage Local Leadership 
Before embarking on new projects or expanding exist-
ing enterprises on the farm, arrange to meet with the 
local authority boards to show them your plans and 
solicit questions and comments. After finishing the 
project, hold a neighborhood barbecue and tour to meet 
the neighbors; show them what you do and why. It is 
more difficult to carry a disagreement with someone 
you know and are friendly with or who has made a first 
move to get to know you.

Neighbor Relations
When planning farm operations that will impact people 
in the area (e.g., spraying liquid manure next to a school, 
church, or golf course), communicate and explain the 
operation ahead of time. Plan the operation at a time that 
causes the least disruptions to the other parties. Remem-
ber, people are much more accommodating if issues are 
addressed ahead of time, even if it is something they 
do not particularly like. In most cases, people will give 
you more latitude with something they do not like if you 
make a good faith effort to deal with their concerns about 
your farming operation.

Cleanliness
Many times people tend to smell with their eyes more 
than their noses. It is therefore extremely important to 
have a neat facility, clean animals, well-tended crops 
and buildings, and machinery in good repair. Yards 

Figure 2. Examples of neatly kept farm surroundings. 
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around barns and along the road and ditches should be 
mowed. It is not always possible to prevent all farm 
odors, but if people are presented with the picture of 
a clean, orderly, well-managed farm, they will tolerate 
more actual odor than from a farm that looks untidy 
(figures 2 and 3). 

Safety and Manure Handling
Liquid manure can produce gases that can be toxic. Pro-
duction of manure gases is enhanced in hot weather, so 
practice caution when handling manure in the summer. 
Remember that outdoor manure storages can be death-
traps (see Manure Storage: Selection and Location 
of Poultry and Livestock Manure Storage, VCE pub-
lication 442-307; and Poultry and Livestock Manure 
Storage: Management and Safety, VCE publication 
442-308).
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STD & SPEC 3.06 

oGegaeeeee,aesea BRUSH BARRIER 

Definition 

A temporary sediment barrier constructed at the perimeter of a disturbed area from the 
residue materials available from clearing and grubbing the site. 

Purpose 

To intercept and retain sediment from disturbed areas of limited extent, preventing sediment 
from leaving the site. 
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Conditions Where Practice Applies  

1. Below disturbed areas subject to sheet and rill erosion, where enough residue 
material is available for construction of such a barrier. 

2. Where the size of the drainage area is no greater than one-fourth of an acre per 100 
feet of barrier length; the maximum slope length behind the barrier is 100 feet; and 
the maximum slope gradient behind the barrier is 50 percent (2:1). 

Planning Considerations 

Organic litter and spoil material from site clearing operations is usually burned or hauled 
away to be dumped elsewhere. Much of this material can be used effectively on the 
construction site itself. During clearing and grubbing operations, equipment can push or 
dump the mixture of limbs, small vegetation and root mat along with minor amounts of rock 
into windrows along the toe of a slope where erosion and accelerated runoff are expected. 
Because brush barriers are fairly stable and composed of natural materials, maintenance 
requirements are small. Field experience has shown, however, that many brush barrier 
installations are not effective when there are large voids created by the use of material 
which is too large (such as tree stumps) to provide a compact, dense barrier. Therefore, it 
is necessary to use residual material under 6 inches in diameter which will create a more 
uniform barrier or utilize a filter fabric overlay to promote enhanced filtration of sediment-
laden runoff. 

Design Criteria 

A formal design is not required. 

Construction Specifications 

Without Filter Cloth 

1. The height of a brush barrier shall be a minimum of 3 feet. 

2. The width of a brush barrier shall be a minimum of 5 feet at its base (the sizes of 
brush barriers may vary considerably based upon the amount of material available 
and the judgement of the design engineer). 

3. The barrier shall be constructed by piling brush, stone, root mat and other material 
from the clearing process into a mounded row on the contour. Material larger than 
6 inches in diameter should not be used to create the mound as the non-homogeneity 
of the mixture can lead to voids where sediment-laden flows can easily pass. 
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If a Filter is Used (see Plate 3.06-1)  

1. Filter fabric must meet the minimum physical requirements noted in Table 3.05-B. 

2. The filter fabric shall be cut into lengths sufficient to lay across the barrier from its 
up-slope base to just beyond its peak. Where joints are necessary, the fabric shall 
be spliced together with a minimum 6-inch overlap and securely sealed. 

3. A trench shall be excavated 6-inches wide and 4-inches deep along the length of the 
barrier and immediately uphill from the barrier. 

4. The lengths of filter fabric shall be draped across the width of the barrier with the 
uphill edge placed in the trench and the edges of adjacent pieces overlapping each 
other. 

5. The filter fabric shall be secured in the trench with stakes set approximately 36 
inches on center. 

6. The trench shall be backfilled and the soil compacted over the filter fabric. 

7. Set stakes into the ground along the downhill edge of the brush barrier, and anchor 
the fabric by tying twine from the fabric to the stakes. 

Maintenance 

1. Brush barriers shall be inspected after each rainfall and necessary repairs shall be 
made promptly. 

2. Sediment deposits must be removed when they reach approximately one-half the 
height of the barrier. 
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CONSTRUCTION OF A BRUSH 
BARRIER COVERED BY 

FILTER FABRIC 

(TREE/RESIDUAL MATERIAL 
WITH DIAMETER > 6" ) 

1. EXCAVATE A 4:'X 4" TRENCH ALONG 
THE UPHILL EDGE OF THE BRUSH 
BARRIER. 

3. BACKFILL AND COMPACT THE 
EXCAVATED SOIL. 

2. DRAPE FILTER FABRIC OVER THE 
BRUSH BARRIER AND INTO THE 
TRENCH. FABRIC SHOULD BE 
SECURED IN THE TRENCH WITH 
STAKES SET APPROXIMATELY 36" 
O.C. 

4. SET STAKES ALONG THE DOWN-
HILL EDGE OF THE BRUSH 
BARRIER, AND ANCHOR BY TYING 
TWINE FROM THE FABRIC TO THE 
STAKES. 

Source: Va. DSWC Plate 3.06-1 
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STD & SPEC 3.05 

3(---X—X—)C SILT FENCE 

Definition 

A temporary sediment barrier consisting of a synthetic filter fabric stretched across and 

attached to supporting posts and entrenched. 

Purposes 

1. To intercept and detain small amounts of sediment from disturbed areas during 

construction operations in order to prevent sediment from leaving the site. 

2. To decrease the velocity of sheet flows and low-to-moderate level channel flows. 
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Conditions Where Practice Applies  

1. Below disturbed areas where erosion would occur in the form of sheet and rill 
erosion. 

2. Where the size of the drainage area is no more than one quarter acre per 100 feet 
of silt fence length; the maximum slope length behind the barrier is 100 feet; and the 
maximum gradient behind the barrier is 50 percent (2:1). 

3. In minor swales or ditch lines where the maximum contributing drainage area is no 
greater than 1 acre and flow is no greater than 1 cfs. 

4. Silt fence will not be used in areas where rock or some other hard surface prevents 
the full and uniform depth anchoring of the barrier. 

Planning Considerations 

Laboratory work at the Virginia Highway and Transportation Research Council (VHTRC) 
has shown that silt fences can trap a much higher percentage of suspended sediments than 
straw bales, though silt fence passes the sediment-laden water slower. Silt fences are 
preferable to straw barriers in many cases because of their durability and potential cost 
savings. While the failure rate of silt fences is lower than that of straw barriers, many 
instances have been observed where silt fences are improperly installed, inviting failure and 
sediment loss. The installation methods outlined here can improve performance and reduce 
failures. 

As noted, flow rate through silt fence is significantly lower than the flow rate for straw bale 
barriers. This creates more ponding and hence more time for sediment to fall out. Table 
3.05-A demonstrates these relationships. 

Both woven and non-woven synthetic fabrics are commercially available. The woven fabrics 
generally display higher strength than the non-woven fabrics and, in most cases, do not 
require any additional reinforcement. When tested under acid and alkaline water 
conditions, most of the woven fabrics increase in strength, while the reactions of non-woven 
fabrics to these conditions are variable. The same is true of testing under extensive 
ultraviolet radiation. Permeability rates vary regardless of fabric type. While all of the 
fabrics demonstrate very high filtering efficiencies for sandy sediments, there is considerable 
variation among both woven and non-woven fabrics when filtering the finer silt and clay 
particles. 

Design Criteria 

1. No formal design is required. As with straw bale barriers, an effort should be made 
to locate silt fence at least 5 feet to 7 feet beyond the base of disturbed slopes with 
grades greater than 7%. 
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TABLE 3.05-A 

TYPICAL FLOW RATES AND FILTERING 
EFFICIENCIES OF PERIMETER CONTROL 

Flow Rate Filter 
Material (gal./sq.ft./min) Efficiency(%) 

Straw 5.6 67 

Synthetic Fabric 0.3 97 

Source: VHTRC 

2. The use of silt fences, because they have such a low permeability, is limited to 
situations in which only sheet or overland flows are expected and where concentrated 
flows originate from drainage areas of 1 acre or less. 

3. Field experience has demonstrated that, in many instances, silt fence is installed too 
short (less than 16 inches above ground elevation). The short fence is subject to 
breaching during even small storm events and will require maintenance "clean outs" 
more often. Properly supported silt fence which stands 24 to 34 inches above the 
existing grade tends to promote more effective sediment control. 

Construction Specifications 

Materials 

1. Synthetic filter fabric shall be a pervious sheet of propylene, nylon, polyester or 
ethylene yarn and shall be certified by the manufacturer or supplier as conforming 
to the requirements noted in Table 3.05-B. 

2. Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizers to provide 
a minimum of six months of expected usable construction life at a temperature range 
of 0° F to 120° F. 

3. If wooden stakes are utilized for silt fence construction, they must have a diameter 
of 2 inches when oak is used and 4 inches when pine is used. Wooden stakes must 
have a minimum length of 5 feet. 
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TABLE 3.05-B 

PHYSICAL PROPERTIES OF 
FILTER FABRIC IN SILT FENCE 

Physical Property Test Requirements  

Filtering Efficiency ASTM 5141 75% (minimum) 

Tensile Strength at VTM-52 Extra Strength - 
20% (max.) Elongation* 50 lbs./linear inch 

(minimum) 

Standard Strength -
30 lbs./linear inch 
(minimum) 

Flow Rate ASTM 5141 0.2 gal./sq.ft./ 
minute (minimum) 

Ultraviolet Radiation ASTM-G-26 90% (minimum) 
Stability % 

* Requirements reduced by 50% after six months of installation. 

Source: VHTRC 

4. If  steel posts (standard "U" or "T' section) are utilized for silt fence construction, they 
must have a minimum weight of 1.33 pounds per linear foot and shall have a 
minimum length of 5 feet. 

5. Wire fence reinforcement for silt fences using standard-strength filter cloth shall be 
a minimum of 14 gauge and shall have a maximum mesh spacing of 6 inches. 

Installation 

1. The height of a silt fence shall be a minimum of 16 inches above the original ground 
surface and shall not exceed 34 inches above ground elevation. 
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2. The filter fabric shall be purchased in a continuous roll cut to the length of the 
barrier to avoid the use of joints. When joints are unavoidable, filter cloth shall be 
spliced together only at a support post, with a minimum 6-inch overlap, and securely 
sealed. 

3. A trench shall be excavated approximately 4-inches wide and 4-inches deep on the 
upslope side of the proposed location of the measure. 

4. When wire support is used, standard-strength filter cloth may be used. Posts for this 
type of installation shall be placed a maximum of 10-feet apart (see Plate 3.05-1). 
The wire mesh fence must be fastened securely to the upslope side of the posts using 
heavy duty wire staples at least one inch long, tie wires or hog rings. The wire shall 
extend into the trench a minimum of two inches and shall not extend more than 34 
inches above the original ground surface. The standard-strength fabric shall be 
stapled or wired to the wire fence, and 8 inches of the fabric shall be extended into 
the trench. The fabric shall not be stapled to existing trees. 

5. When wire support is not used, extra-strength filter cloth shall be used. Posts for this 
type of fabric shall be placed a maximum of 6-feet apart (see Plate 3.05-2). The 
filter fabric shall be fastened securely to the upslope side of the posts using one inch 
long (minimum) heavy-duty wire staples or tie wires and eight inches of the fabric 
shall be extended into the trench. The fabric shall not be stapled to existing trees. 
This method of installation has been found to be more commonplace than #4. 

6. If a silt fence is to be constructed across a ditch line or swale, the measure must be 
of sufficient length to eliminate endflow, and the plan configuration shall resemble 
an arc or horseshoe with the ends oriented upslope (see Plate 3.05-2). Extra-strength 
filter fabric shall be used for this application with a  maximum 3-foot spacing of posts. 

All other installation requirements noted in #5 apply. 

7. The 4-inch by 4-inch trench shall be backfilled and the soil compacted over the filter 
fabric. 

8. Silt fences shall be removed when they have served their useful purpose, but not 
before the upslope area has been permanently stabilized. 
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CONSTRUCTION OF A SILT FENCE 
(WITH WIRE SUPPORT) 

1. SET POSTS AND EXCAVATE A 4" X4" 

TRENCH UPSLOPE ALONG THE LINE 

OF POSTS. 

2. STAPLE WIRE FENCING TO THE POSTS. 

trasiorma;11  ,ftamis utii 
4111

1 I ( 1 4-411/ii
4̀4444 „

3. ATTACH THE FILTER FABRIC TO THE WIRE 

FENCE AND EXTEND IT INTO THE TRENCH. 

III"" 

4. BACKFILL AND COMPACT THE 

EXCAVATED SOIL. 

EXTENSION OF FABRIC AND WIRE INTO THE TRENCH. 

FILTER FABRIC 

WIRE 
111111 

1 

Source: Adapted from Installation of Straw and Fabric Filter 
Barriers for Sediment Control, Sherwood and Wyant Plate 3.05-1 

II 
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CONSTRUCTION OF A SILT FENCE 
(WITHOUT WIRE SUPPORT) 

1 SET THE STAKES. 2. EXCAVATE A 4"X 4" TRENCH 
UPSLOPE ALONG THE LINE OF 
STAKES. 

III 
4" 

3. STAPLE FILTER MATERIAL 4. BACKFILL AND COMPACT 
TO STAKES AND EXTEND THE EXCAVATED SOIL. 
IT INTO THE TRENCH. 

I 

11 11

1 1= FLOW 

SHEET FLOW INSTALLATION 
(PERSPECTIVE VIEW) 

POINTS A SHOULD BE HIGHER THAN POINT B. 

DRAINAGEWAY INSTALLATION 
(FRONT ELEVATION) 

Source: Adapted from Installation of Straw and Fabric Filter  
Barriers for Sediment Control,  Sherwood and Wyant Plate 3.05-2 
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Maintenance 

1. Silt fences shall be inspected immediately after each rainfall and at least daily during 
prolonged rainfall. Any required repairs shall be made immediately. 

2. Close attention shall be paid to the repair of damaged silt fence resulting from end 
runs and undercutting. 

3. Should the fabric on a silt fence decompose or become ineffective prior to the end 
of the expected usable life and the barrier still be necessary, the fabric shall be 
replaced promptly. 

4. Sediment deposits should be removed after each storm event. They must be 
removed when deposits reach approximately one-half the height of the barrier. 

5. Any sediment deposits remaining in place after the silt fence is no longer required 
shall be dressed to conform with the existing grade, prepared and seeded. 
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STD & SPEC 3.04 

c:::riTTIzz:1 STRAW BALE BARRIER 

Definition 

A temporary sediment barrier consisting of a row of entrenched and anchored straw bales. 

Purposes 

1. To intercept and detain small amounts of sediment from disturbed areas of limited 

extent in order to prevent sediment from leaving the construction site. 

2. To decrease the velocity of sheet flows. 
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Conditions Where Practice Applies 

1. Below disturbed areas subject to sheet and rill erosion. 

2. Where the size of the drainage area is no greater than one-fourth of an acre per 100 
feet of barrier length; the maximum slope length behind the barrier is 100 feet; and 
the maximum slope gradient behind the barrier is 50 percent (2:1). 

3. Where effectiveness is required for less than 3 months. 

4. Under no circumstances should straw bale barriers be constructed in live streams or 
in swales where there is the possibility of a washout. 

5. The measure should  not be used where water may concentrate in defined ditches and 
minor swales. 

6. Straw bale barriers shall not be used on areas where rock or another hard surface 
prevents the full and uniform anchoring of the barrier. 

Planning Considerations 

Based on observations made in Virginia, Pennsylvania, Maryland and other parts of the 
nation, straw bale barriers have not been as effective as many users had hoped they would 
be - especially when used to slow down and filter concentrated flows. They should be used 
judiciously and with caution as erosion control measures. There are three major reasons 
for such ineffectiveness. 

First, improper utilization of straw bale barriers has been a major problem. Straw bale 
barriers have been used in streams and drainageways where high water depth and velocities 
have destroyed or damaged the control. Secondly, improper placement and installation of 
the barriers, such as staking the bales directly to the ground with no soil seal or 
entrenchment, has allowed undercutting and end flow. This has resulted in additions of, 
rather than removal of, sediment from runoff waters. Finally, inadequate maintenance 
lowers the effectiveness of these barriers. Trapping efficiencies of carefully installed straw 
bale barriers on one project in Virginia dropped from 57% to 16% in one month due to 
lack of maintenance. 

There are serious questions about the continued use of straw bale barriers as they are 
presently installed and maintained. Averaging from $3 to $6 per linear foot, the thousands 
of straw bale barriers used annually in Virginia represent such a considerable expense that 
optimum installation procedures should be emphasized. 
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Design Criteria 

A formal design is not required. However, an effort should be made to locate the straw 
bale barrier, as well as other perimeter controls, at least 5 to 7 feet from the base of 
disturbed slopes with grades greater than 7%. This will help prevent the measure from 
being rendered useless following the initial movement of soil. 

Construction Specifications 

Sheet Flow Application 

1. Bales shall be placed in a single row, lengthwise on the contour, with ends of 
adjacent bales tightly abutting one another. 

2. All bales shall be either wire-bound or string-tied. Straw bales shall be installed so 
that bindings are oriented around the sides rather than along the tops and bottoms • 
of the bales in order to prevent deterioration of the bindings (see Plate 3.04-1). 

3. The barrier shall be entrenched and backfilled. A trench shall be excavated the 
width of a bale and the length of the proposed barrier to a minimum depth of 4 
inches. After the bales are staked and chinked (gaps filled by wedging), the 
excavated soil shall be backfilled against the barrier. Backfill soil shall conform to 
the ground level on the downhill side and shall be built up to 4 inches against the 
uphill side of the barrier (see Plate 3.04-1). 

4. Each bale shall be securely anchored by at least two stakes (minimum dimensions 
2 inches x 2 inches x 36 inches) or standard "T' or "U" steel posts (minimum weight 
of 1.33 pounds per linear foot) driven through the bale. The first stake or steel post 
in each bale shall be driven toward the previously laid bale to force the bales 
together. Stakes or steel pickets shall be driven a minimum 18 inches deep into the 
ground to securely anchor the bales. 

5. The gaps between bales shall be chinked (filled by wedging) with straw to prevent 
water from escaping between the bales. Loose straw scattered over the area 
immediately uphill from a straw bale barrier tends to increase barrier efficiency. 

6. Inspection shall be frequent and repair or replacement shall be made promptly as 
needed. 

7. Straw bale barriers shall be removed when they have served their usefulness, but not 
before the upslope areas have been permanently stabilized. 
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Maintenance  

1. Straw bale barriers shall be inspected immediately after each rainfall and at least 
daily during prolonged rainfall. 

2. Close attention shall be paid to the repair of damaged bales, end runs and 
undercutting beneath bales. 

3. Necessary repairs to barriers or replacement of bales shall be accomplished promptly. 

4. Sediment deposits should be removed after each rainfall. They must be removed 
when the level of deposition reaches approximately one-half the height of the barrier. 

5. Any sediment deposits remaining in place after the straw bale barrier is no longer 
required shall be dressed to conform to the existing grade, prepared and seeded. 
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STRAW BALE BARRIER 

BINDING WIRE 
OR TWINE 

STAKED AND ENTRENCHED 
STRAW BALE 

COMPACTED SOIL TO 
PREVENT PIPING 

YC 
FILTERED RUNOFF SEDIMENT LADEN 

RUNOFF 

II III I (II 1111 =It 1-1111 

PROPERLY INSTALLED STRAW BALE 
(CROSS SECTION) 

1. EXCAVATE THE TRENCH. 2. PLACE AND STAKE STRAW BALES. 

FLOW 

BALE 
WIDTH 

3. WEDGE LOOSE STRAW BETWEEN BALES. 

ANGLE FIRST STAKE 
TOWARD PREVIOUSLY 
LAD) BALE 

)\\

4. BACKFILL AND COMPACT THE 
EXCAVATED SOIL. 

CONSTRUCTION OF STRAW BALE BARRIER 

Source: Va. DSWC Plate 3.04-1 
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STD & SPEC 3.09 

TEMPORARY DIVERSION DIKE 

Definition 

A temporary ridge of compacted soil constructed at the top or base of a sloping disturbed 
area. 

Purposes 

1. To divert storm runoff from upslope drainage areas away from unprotected disturbed 
areas and slopes to a stabilized outlet. 

2. To divert sediment-laden runoff from a disturbed area to a sediment-trapping facility 
such as a sediment trap or sediment basin. 

Conditions Where Practice Applies 

Wherever stormwater runoff must be temporarily diverted to protect disturbed areas and 
slopes or retain sediment on site during construction. These structures generally have a life 
expectancy of 18 months or less, which can be prolonged with proper maintenance. 
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Planning Considerations 

A temporary diversion dike is intended to divert overland sheet flow to a stabilized outlet 
or a sediment-trapping facility during establishment of permanent stabilization on sloping 
disturbed areas. When used a the top of a slope, the structure protects exposed slopes by 
keeping upland runoff away. When used at the base of a slope, the structure protects 
adjacent and downstream areas by diverting sediment-laden runoff to a sediment trapping 
facility. 

As per M.S. #5, it is very important that a temporary diversion dike be stabilized 
immediately following installation with temporary or permanent vegetation to prevent 
erosion of the dike itself. The gradient of the channel behind the dike is also an important 
consideration. The dike must have a positive grade to assure drainage, but if the gradient 
is too great, precautions must be taken to prevent erosion due to high-velocity channel flow 
behind the dike. The cross-section of the channel which runs behind the dike should be of 
a parabolic or trapezoidal shape to help inhibit a high velocity of flow which could arise in 
a vee ditch. 

This practice is considered an economical one because it uses material available on the site 
and can usually be constructed with equipment needed for site grading. The useful life of 
the practice can be extended by stabilizing the dike with vegetation. Diversion dikes are 
preferable to silt fence because they are more durable, less expensive, and require much less 
maintenance when constructed properly. Along with a '1'EMPORARY SEDIMENT TRAP 
(Std. & Spec. 3.13), they become a logical choice for a control measure once the control 
limits of the silt fence or straw bale barrier have been exceeded. 

Temporary diversion dikes are often used as a perimeter control in association with a 
sediment trap or a sediment basin, or a series of sediment-trapping facilities, on moderate 
to large construction sites. If installed properly and in the first phase of grading, 
maintenance costs are very low. Often, cleaning of sediment-trapping facilities is the only 
associated maintenance requirement. 

As specified herein, this practice is intended to be temporary. However, with more stringent 
design criteria, it can be made permanent in accordance with DIVERSIONS (Std. & Spec. 
3.12). 

Design Criteria 

No formal design is required. The following criteria shall be met: 

Drainage Area  

The maximum allowable drainage area is 5 acres. 
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Height 

The minimum allowable height measured from the upslope side of the dike is 18 inches (see 
Plate 3.09-1). 

TEMPORARY DIVERSION DIKE 

18" min. 

4.5' min. 

Compacted Soil 

Source: Va. DSWC Plate 3.09-1 

Side Slopes 

11 /2 :1 or flatter, along with a minimum base width of 4.5 feet (see Plate 3.09-1). 

Grade 

The channel behind the dike shall have a positive grade to a stabilized outlet. If the 
channel slope is less than or equal to 2%, no stabilization is required. If the slope is greater 
than 2%, the channel shall be stabilized in accordance with Std. & Spec. 3.17, 
STORMWATER CONVEYANCE CHANNEL. 

Outlet 

1. The diverted runoff, if free of sediment, must be released through a stabilized outlet 
or channel. 
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2. Sediment-laden runoff must be diverted and released through a sediment-trapping 
facility such as a TEMPORARY SEDIMENT TRAP (Std. & Spec. 3.13) or 
TEMPORARY SEDIMENT BASIN (Std. & Spec. 3.14). 

Construction Specifications 

1. Temporary diversion dikes must be installed as a first step in the land-disturbing 
activity and must be functional prior to upslope land disturbance. 

2. The dike should be adequately compacted to prevent failure. 

3. Temporary or permanent seeding and mulch shall be applied to the dike immediately 
following its construction. 

4. The dike should be located to minimize damages by construction operations and 
traffic. 

Maintenance 

The measure shall be inspected after every storm and repairs made to the dike, flow 
channel, outlet or sediment trapping facility, as necessary. Once every two weeks, whether 
a storm event has occurred or not, the measure shall be inspected and repairs made if 
needed. Damages caused by construction traffic or other activity must be repaired before 
the end of each working day. 
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STD & SPEC 3.31 

TEMPORARY SEEDING 

Definition 

The establishment of a temporary vegetative cover on disturbed areas by seeding with 

appropriate rapidly growing annual plants. 

Purposes 

1. To reduce erosion and sedimentation by stabilizing disturbed areas that will not be 
brought to final grade for a period of more than P'days. fit1/6- •  PEG—CT-S' 

2. To reduce damage from sediment and runoff to downstream or off-site areas, and to 

provide protection to bare soils exposed during construction until permanent 
vegetation or other erosion control measures can be established. 
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Conditions Where Practice Applies 

Where exposed soil surfaces arc not to be fine gradct for periods longcr than 30 days. Such („);( t  nof clb-Ake. m ore_tkon It-1 dAys, 

areas include denuded areas, soil stockpiles, dikes, dams, sides of sediment basins, 

temporary roadbanks, etc. (see MS #1 and MS #2). A permanent vegetative cover shall 

be applied to areas that will be left dormant for a period of more than 1 year. 

Planning Considerations 

Sheet erosion, caused by the impact of rain on bare soil, is the source of most fine particles 

in sediment. To reduce this sediment load in runoff, the soil surface itself should be 

protected. The most efficient and economical means of controlling sheet and rill erosion 

is to establish vegetative cover. Annual plants which sprout rapidly and survive for only one 

growing season are suitable for establishing temporary vegetative cover. Temporary seeding 

is encouraged whenever possible to aid in "controlling" construction sites. 

Temporary seeding also prevents costly maintenance operations on other erosion control 

systems. For example, sediment basin clean-outs will be reduced if the drainage area of the 

basin is seeded where grading and construction are not taking place. Perimeter dikes will 

be more effective if not choked with sediment. 

Temporary seeding is essential to preserve the integrity of earthen structures used to control 

sediment, such as dikes, diversions, and the banks and dams of sediment basins. 

Proper seedbed preparation and the use of quality seed are important in this practice just 

as in permanent seeding. Failure to carefully follow sound agronomic recommendations will 

often result in an inadequate stand of vegetation that provides little or no erosion control. 

3.31 

Specifications 

Prior to seeding, install necessary erosion control practices such as dikes, waterways, and 

basins. 

Plant Selection 

Select plants appropriate to the season and site conditions from Tables 3.31-B and 3.31-C. 

Note that Table 3.31-B presents plants which can be used without extensive evaluation of 

site conditions; Table 3.31-C presents more in-depth information on the plant materials. 

Seedbed Preparation 

To control erosion on bare soil surfaces, plants must be able to germinate and grow: 

Seedbed preparation is essential. 
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1. Liming: An evaluation should be conducted to determine if lime is necessary for 
temporary seeding. In most soils, it takes up to 6 months for a pH adjustment to 
occur following the application of lime. Therefore, it may be difficult to justify the 
cost of liming a temporary site, especially when the soil will later be moved and 
regraded. The following table may be used to determine the actual need along with 
suggested application rates. 

'Eiafgit

TABLE 3.31-A 

LIMING REQUIREMENTS 
FOR TEMPORARY SITES 

Recommended Application 
pH Test of Agricultural Limestone  

below 4.2 3 tons per acre 

4.2 to 5.2 2 tons per acre 

5.2 to 6 1 ton per acre 

Source: Va. DSWC 

2. Fertilizer: Shall be applied as 600 lbs./acre of 10-20-10 (14 lbs./1,000 sq. ft.) or 
equivalent nutrients. Lime and fertilizer shall be incorporated into the top 2 to 4 
inches of the soil if possible. 

3. Surface Roughening: If the area has been recently loosened or disturbed, no further 
roughening is required. When the area is compacted, crusted, or hardened, the soil 
surface shall be loosened by discing, raking, harrowing, or other acceptable means 
(see SURFACE ROUGHENING, Std. & Spec. 3.29). 

4. Tracking: Tracking with bulldozer cleats is most effective on sandy soils. This 
practice often causes undue compaction of the soil surface, especially in clayey soils, 
and does not aid plant growth as effectively as other methods of surface roughening. 

Seeding 

Seed shall be evenly applied with a broadcast seeder, drill, cultipacker seeder or 
hydroseeder. Small grains shall be planted no more than 11 /2  inches deep. Small seeds, such 
as Kentucky Bluegrass, should be planted no more than 1/4 inch deep. Other Grasses and 
Legumes should be planted from 1/4 inch to 1/2 inch deep.
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Mulching 

1. Seedings made in fall for winter cover and during hot and dry summer months shall 
be mulched according to MULCHING, Std. & Spec. 3.35, except that hydromulches 
(fiber mulch) will not be considered adequate. Straw mulch should be used during 
these periods. 

2. Temporary seedings made under favorable soil and site conditions during optimum 
spring and fall seeding dates may not require mulch. 

Re-seeding 

Areas which fail to establish vegetative cover adequate to prevent rill erosion will be re-
seeded as soon as such areas are identified. 

TABLE 3.31-B 

ACCEPTABLE TEMPORARY SEEDING PLANT MATERIALS 

"QUICK REFERENCE FOR ALL REGIONS" 

Rate 
Planting Dates Species (lbs./acre)  

Sept. 1 - Feb. 15 50/50 Mix of 
Annual Ryegrass 
(Lolium multi-florum) 

50 - 100 
Cereal (Winter) Rye 
(Secale cereale) 

Feb. 16 - Apr. 30 Annual Ryegrass 60 - 100 
(Lolium multi-florum) 

May 1 - Aug 31 German Millet 
(Setaria italica) 

Source: Va. DSWC 
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1992 3.36 

STD & SPEC 3.36 

Treat. SOIL STABILIZATION 
Or 

Treat. - 2 

BLANKETS & MATTING 

Definition 

The installation of a protective covering (blanket) or a soil stabilization mat on a prepared 
planting area of a steep slope, channel or shoreline. 

Purpose 

To aid in controlling erosion on critical areas by providing a microclimate which protects 
young vegetation and promotes its establishment. In addition, some types of soil 
stabilization mats are also used to raise the maximum permissible velocity of turf grass 
stands in channelized areas by "reinforcing the turf' to resist the forces of erosion during 
storm events. 

Conditions Where Practice Applies 

On short, steep slopes where erosion hazard is high and planting is likely to be too slow in 
providing adequate protective cover; in vegetated channels where the velocity of design flow 
exceeds "allowable" velocity; on streambanks or tidal shorelines where moving water is likely 
to wash out new plantings; or in areas where the forces of wind prevent standard mulching 
practices from remaining in place until vegetation becomes established. 
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Planning Considerations 

Soil stabilization blankets and mats can be applied to problem areas to supplement nature's 
erosion control system (vegetation) in its initial establishment and in providing a safe and 
"natural" conveyance for high velocity stormwater runoff. They are being used today in 
many applications were previously a structural lining would have been required. Care must 
be taken to choose the type of blanket or matting which is most appropriate for the specific 
needs of a project. Two general types of blankets and mats are discussed within this 
specification. However, with the abundance of soil stabilization products available today, 
it is impossible to cover all the advantages, disadvantages and specifications of all 
manufactured blankets and mats. Therefore, as with many erosion control-type products, 
there is no substitute for a thorough understanding of the manufacturer's instructions and 
recommendations and a site visit by a designer or plan reviewer to verify a product's 
appropriateness.  

Treatment-1 is a degradable  soil stabilization blanket which includes "combination" blankets 
consisting of a plastic netting which covers and is intertwined with a natural organic or man-
made mulch; or, a jute mesh which is typically homogeneous in design and can act alone as 
a soil stabilization blanket. 

It should be used to help establish vegetation on previously disturbed slopes - normally 
problem slopes of 3:1 or greater. Since the materials which compose the soil stabilization 
blankets will deteriorate over time, they should be used in permanent conveyance channels 
with the realization that the system's resistance to erosion is based on the type of vegetation 
planted and the existing soil characteristics. During the establishment of vegetation, 
Treatment-1 should not be subjected to shallow or deep concentrated flows moving at 
greater than 4 feet/second. 

Treatment-1 provides the following benefits in the achievement of vegetative stabilization 
when properly applied over seed and required amendments: 

1. Protection of the seed and soil from raindrop impact and subsequent 
displacement. 

2. Thermal consistency and moisture retention for seedbed area. 

3. Stronger and faster germination of grasses and legumes. 

4. Planing off excess stormwater runoff. 

5. Prevention of sloughing of topsoil added to steeper slopes. 

Treatment-2 is a  soil stabilization matting which consists of a non-degradable, 3-dimensional 
plastic structure which can be filled with soil prior to planting. This configuration provides 
a matrix for root growth where the matting becomes entangled and penetrated by roots, 
forming continuous anchorage for surface growth and promoting enhanced energy 
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dissipation. Treatment-2 can be used on problem slopes (normally 3:1 or greater), and in 
stormwater conveyance channels. 

In addition to those benefits noted for Treatment-1, Treatment-2 provides the following 
benefits in the achievement of vegetative stabilization and in the replacement of more 
traditional channel linings such as concrete and riprap: 

1. Causes soil to drop out of stormwater and fill matrix with fine soils which become 
the growth medium for the development of roots. 

2. When embedded in the soil within stormwater channels, it acts with the vegetative 
root system to form an erosion resistant cover which resists hydraulic lift and shear 
forces. 

Since Treatment-2 is non-degradable, it can be used in permanent conveyance channels and 
can withstand higher velocities of flow than the vegetation and soil would normally allow. 
However, a  10 feet/second velocity of flow should be the maximum allowed in a conveyance 
system which utilizes Treatment-2. 

VDOT Nomenclature and Product Information 

The Virginia Department of Transportation has its own nomenclature for many of the 
standards and specifications found in this handbook; this is true in the case of soil 
stabilization blankets and matting. The following relationship exists between the two 
methods of naming the practice: 

Va. E&S-C Handbook VDOT Specifications 

Treatment-1 (is equivalent to) EC-2 

Treatment-2 (is equivalent to) EC-3 

It is recommended that most current VDOT "Approved Products List" for these products 
be consulted prior to installation of a particular blanket or mat. Importantly, the list names 
those products approved for a certain range of flow velocities when Treatment-2 (VDOT's 
EC-3) installation is contemplated. 

TREATMENT-1:  SOIL STABILIZATION BLANKET 

(Allowable Velocity Range During Vegetation Establishment: 0 - 4 f.p.s.) 

Materials  

1. Combination Blankets - They shall consist of a photo-degradable plastic netting 
which covers and is entwined in a natural organic or man-made mulching material. 
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The mulching material shall consist of wood fibers, wood excelsior, straw, coconut 
fiber, or man-made fibers, or a combination of the same. The blanket shall be of 
consistent thickness with the mulching material/fibers evenly distributed over its 
entire length. The mulching material/fibers must interlock or entwine to form a 
dense layer which not only resists raindrop impact, but will allow vegetation to 
penetrate the blanket. 

The blanket shall be nontoxic to vegetation and to the germination of seed and shall 
not be injurious to the unprotected skin of humans. At a minimum, the plastic 
netting must cover the top side of the blanket and possess a high web strength. The 
netting shall be entwined with the mulching material/fiber to maximize strength and 
provide for ease of handling. 

2. Jute Mesh - It shall be of a uniform, open, plain weave, of undyed and unbleached 
single jute yarn. The yarn shall be of loosely twisted construction and shall not vary 
in thickness by more than one half of its normal diameter. Jute mesh shall be new 
and shall conform to the following: 

a. Length of jute mesh shall be marked on each roll. 

b. There shall be 0.60-inch openings (± 25%) between strands, 
lengthwise. 

c. There shall be 0.90-inch openings (± 25%) between strands, 
lengthwise. 

d. Weight shall average 0.90 lbs./square yard with a tolerance of 5%. 

As previously noted, jute mesh provides such good coverage (large surface area of 
strands) and contains such small openings that it can be used alone as a blanket. 

3. Other Treatment-1 Products - These shall conform to manufacturer's specifications 
and be approved by the Plan-Approving Authority prior to being specified for a 
particular application. These products should be installed in accordance with 
manufacturer's recommendations, provided those recommendations are at least as  
stringent as this specification. Again, it is recommended that VDOTs "Approved 
Products List" be consulted. In no case shall these products cover less than 30% of 
the soil surface. 

4. Staples - Staples for anchoring Treatment-1 shall be No. 11-gauge wire or heavier. 
Their length shall be a minimum of 6 inches. A larger staple with a length of up to 
12 inches should be used on loose, sandy, or unstable soils. 
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Installation Requirements 

Site Preparation - After site has been shaped and graded to approved design, prepare a 
friable seedbed relatively free from clods and rocks more than 11 /2  inches in diameter and 
any foreign material that will prevent uniform contact of the protective covering with the 
soil surface. 

Planting - Lime, fertilize, and seed in accordance with seeding or other type of planting 
plan. When using jute mesh on a seeded area, apply approximately one-half the seed after 
laying the mat. The protective covering can be laid over sprigged areas where small grass 
plants have been inserted into the soil. Where ground covers are to be planted, lay the 
protective covering first and then plant through the material as per planting design. 

When open-weave nets are used, lime, fertilizer, seed and mulch should be applied before 
laying the net. When a combination blanket (such as an "excelsior" blanket) is used, seed 
and soil amendments must also be applied before the blanket is laid. 

Orientation - See Plate 3.36-1 for orientation of Treatment-1 for different topographic 
conditions. 

Laying and Stapling (see Plate 3.36-2) - If instructions have been followed, all needed check 
slots will have been installed, and the protective covering will be laid on a friable seedbed 
free from clods, rocks, roots, etc. that might impede good contact. 

1. Start laying the protective covering from the top of the channel or top of 
slope and unroll down-grade. 

2. Allow to lay loosely on soil - do not stretch. 

3. Upslope ends of the protective covering should be buried in a anchor slot no 
less than 6-inches deep. Tamp earth firmly over the material. Staple the 
material at a minimum of every 12 inches across the top end. 

4. Edges of the material shall be stapled every 3 feet. Where multiple widths 
are laid side by side, the adjacent edges shall be overlapped a minimum of 2 
inches and stapled together. 

5. Staples shall be placed down the center, staggered with the edges at 3 foot intervals. 

Check slots - On highly erodible soils and on slopes steeper than 4:1, erosion check slots 
should be made every 50 feet (see Plate 3.36-2). Insert a fold of the material (separate 
piece) into a 6-inch trench and tamp firmly. Staple fold to "main" blanket at minimum 12-
inch intervals across the upstream and downstream portion of the blanket. 
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TYPICAL ORIENTATION OF 
TREATMENT - 1 

(SOIL STABILIZATION BLANKET) 
SHALLOW 
SLOPE 

ON SHALLOW SLOPES, STRIPS OF 
NETTING PROTECTIVE COVERINGS 
MAY BE APPLIED ACROSS 
THE SLOPE. 

BERM 

WHERE THERE IS A BERM AT THE TOP OF THE SLOPE, 
BRING THE MATERIAL OVER THE BERM AND ANCHOR IT 
BEHIND THE BERM. 

STEEP 
SLOPE 

TZ 
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BRING MATERIAL DOWN TO A LEVEL AREA BEFORE 
TERMINATING THE INSTALLATION. TURN THE END 
UNDER 4" AND STAPLE AT 12" INTERVALS. 
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ON STEEP SLOPES, APPLY 
PROTECTIVE COVERING PARALLEL 
TO THE DIRECTION OF FLOW 
AND ANCHOR SECURELY. 

-0:t11117111111111# 4111 °I 14r

1 i I ii iv......-9..=1.r-nr-/I 11 
-I I 1 If- 
- ._,----TWIrn—m—nIggiTF
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IN DITCHES, APPLY PROTECTIVE COVERING 
PARALLEL TO THE DIRECTION OF FLOW. 
USE CHECK SLOTS AS REQUIRED. AVOID 
JOINING MATERIAL 1N THE CENTER OF 
THE DITCH IF AT ALL POSSIBLE. 

Source: Adapted from Ludlow Products Brochure Plate 3.36-1 
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TYPICAL TREATMENT - 1 
(SOIL. STABILIZATION BLANKET) 

INSTALLATION CRITERIA 

TAMP FIRMLY 
ANCHOR SLOT 

=11=11 ='111IL -11 11.=• =11=11-=-11 11=11 11=11=11=1  =11=1 - = - =11 
1! 

ll 

2" TAMP 
FIRMLY 

JUNCTION SLOT 

CHECK SLOT *

TERMINAL FOLD 

LAP JOINT 2" MIN. 
(JUTE MESH ONLY) 

6" TO 12" 

CHECK SLOT 

-1111 6" TO 12" 
II.

ii=i1=11 Ill 11 llllll 11 .-,11,=ll  t=it=1 .11=-11 

JUNCTION SLOT 

ANCHOR SLOT 
NOTES 

APPROXIMATELY 200 STAPLES REQUIRED 
PER 100 SQ. YDS. OF MATERIAL ROLL. 
ANCHOR SLOTS, JUNCTION SLOTS di 
CHECK SLOTS TO BE BURIED 6" TO 12". 

12" MAX. 4:1 OR FLATTER 
6" MAX. STEEPER THAN 4:1 

EDGE AND END JOINTS 
TO BE SNUGLY ABUTTED 

(JUTE MESH WILL HAVE 
STAPLED LAP JOINT IN 
LIEU OF EDGE JOINT ) 

5' MAX. 4:1 OR FLATTER 
3' MAX. STEEPER THAN 4:1 

*CHECK SLOT 

1-•11— 1" TO 2" 

1.11.11
VAR. VAR. 

PLAN VIEW 
STAPLING DIAGRAM 

*CHECK SLOTS 
STAPLE FORMED FROM NO.11 STEEL WIRE. 50' C—C

AT 
INTERVALS; VALS; 

COT 8" STAPLE MIN. LENGTH FOR SANDY SOIL. NOT REQ. 'D WITH ALL 
6" STAPLE MIN. LENGTH FOR OTHER SOIL "COM BI NATION" BLANKETS 

6" TO 12" 
TERMINAL FOLD 

la
11.11.= 
rarl, 

1=11=1111 
11-11-., - - - - - 
METandiribtatith

2" 

Source: VDOT Road and Bridge Standards Plate 3.36-2 
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Note: Many combination blankets are designed and manufactured to resist movement and 
uplift to a point which check slots may not be required. Plan designers and review 
authorities are urged to study manufacturers' recommendations and site conditions. 

Joining Protective Coverings - Insert a new roll of material into an anchor slot, as with 
upslope ends. Overlap the end of the previous roll a minimum of 12 inches, and staple 
across the end of the roll just below the anchor slot and across the material every 12 inches. 

Terminal End - At the point at which the material is discontinued, or at which time the 
protective covering meets a structure of some type, fold 4 inches of the material underneath 
and staple every 12 inches (minimum). 

At bottom of slopes - Lead net out onto a level area before anchoring. Turn ends under 
4 inches, and staple across end every 12 inches. 

Final Check - These installation techniques must be adhered to: 

1. Protective blanket is in uniform contact with the soil. 

2. All lap joints are secure. 

3. All staples are driven flush with the ground. 

4. All disturbed areas have been seeded. 

TREATMENT-2: SOIL STABILIZATION MATTING  

(Allowable velocity range after vegetative establishment: 0 - 10 f.p.s.) 

Materials 

Matting - The majority of these products provide a three dimensional geomatrix of nylon, 
polyethylene, or randomly oriented monofilaments, forming a mat. These products contain 
ultra violet (UV) inhibiting stabilizers, added to the compounds to ensure endurance and 
provide "permanent root reinforcement." 

The three dimensional feature creates an open space which is allowed to fill with soil. The 
roots of the grass plant become established within the mat itself, forming a synergistic root 
and mat system. As the grass becomes established, the two actually "reinforce" each other, 
preventing movement or damage to the soil. Allowable velocities are increased considerably 
over natural turf stands. 

Selection of the appropriate matting materials along with proper installation become critical 
factors in the success of this practice. VDOTs "Approved Products List" can be a real asset 
in the selection process. Consultation with the supplier or the manufacturer and thorough 
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evaluation of performance data to ensure proper selection of a soil stabilization matting are 
also essential. Although many manufacturers claim their products may inhibit erosion 
associated with channel velocities of up to 20 ft./sec., it is recommended that any velocities 
that exceed 10 ft./sec. be  properly protected with some form of structural lining (see Std. 
& Spec. 3.17, STORMWATER CONVEYANCE CHANNEL). 

Staples - Staples or anchoring methods and recommendations vary by manufacturers. The 
expectation of high velocities should dictate the use of more substantial anchoring. Some 
of the typically recommended stakes, staples and pins are depicted in Plate 3.36-3 

STAKES, STAPLES, & PINS 
FOR 

INSTALLATION OF 
TREATMENT - 

SOIL STABILIZATION MATTING 
3-1/4" 

10" MIN. 

STAKE PIN 

11 GAUGE STEEL 
6" x1" x6" STAPLE 

STAPLE 

2" DIA. 
WASHER 

3/16" DIA. 
STEEL PIN 

1) 1x4 TRIANGULAR SURVEY STAKE - MINIMUM 
10" IN LENGTH. PLACEMENT OF THE STAKE 
ACROSS THE FLOW OF THE WATER IS THOUGHT 
TO PROVIDE A "PINBALL EFFECT' TO HELP 
SLOW THE VELOCITY. 

2) 11 GAUGE STEEL - MINIMUM 1" WIDE BY 6" 
IN LENGTH STEEL STAPLE - 2"x8" STAPLE 
MAY BE REQUIRED IN CERTAIN SOIL CONDITIONS. 

3) STEEL PINS - 3/16 DIAMETER STEEL PIN 
BY 18" IN LENGTH WITH A 2" DIAMETER 
WASHER ON TOP. (SEE ILLUSTRATION) 

Source: Product literature from Greenstreak, Inc. Plate 3.36-3 

Installation Requirements 

Site Preparation - After site has been shaped and graded to approved design, prepare a 
friable seedbed relatively free from clods and rocks more than 1 inch in diameter, and any 
foreign material that will prevent contact of the soil stabilization mat with the soil surface. 
If necessary, redirect any runoff away from the ditch or slope during installation. 
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Planting - Lime, fertilize and seed in accordance with MS #1 and the approved plan, paying 
special attention to the plant selection that may have been chosen for the matted area. If 
the area has been seeded prior to installing the mat, make sure and reseed all areas 
disturbed during installation. 

Mulching - Mulch (normally straw) should be applied following installation of Treatment-2 
at rates noted in Std. & Spec. 3.35, MULCHING. 

Laying and Securing - See Plates 3.36-4, 3.36-5 and 3.36-6. Similar to installing Treatment-1, 
but Plan Approving Authority's requirements or manufacturer's recommendations must be 
followed as detailed. The key to achieving desired performance is dependent upon proper 
installation. 

Check Slots - See Plate 3.36-4. Matting manufacturers vary significantly in their check slot 
requirements. Similar to the installation of Treatment-1, a check slot may be required when 
laying Treatment-2 to "correct" the flow of water if it has the potential to undermine the 
matting. Most authorities (including VDOT) require that the sides of the matting also be 
entrenched, creating a slope shelf for the material to rest on, preventing water from entering 
under the mat on the sides. 

Securing the Material and Joining Mats - Again, product specifications vary - upstream and 
downstream terminal slots, new roll overlaps and multiple width installations differ by 
various products and manufacturers. 

Final Check - These installation techniques must be adhered to: 

1. Soil stabilization mat is in uniform contact with the soil. 

2. All required slots and lapped joints are in place. 

3. The material is properly anchored. 

4. All disturbed areas are seeded. 

Maintenance 

All soil stabilization blankets and matting should be inspected periodically following 
installation, particularly after rainstorms to check for erosion and undermining. Any 
dislocation or failure should be repaired immediately. If washouts or breakage occurs, re-
install the material  after repairing damage to the slope or ditch. Continue to monitor these 
areas until which time they become permanently stabilized; at that time an annual 
inspection should be adequate. 
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TYPICAL TREATMENT-2 
SOIL STABILIZATION 

MATTING INSTALLATION 
SOIL STABILIZATION MATTING SHALL BE 
USED IN CONJUNCTION WITH RIPRAP 
AT OUTLET END OF PIPE . 

CHECK SLOTS TO BE -1 1 — 
-I I

CONSTRUCTED AS PER 
MANFACTURERS RECOMMENDATIONS. 

A TRANSVERSE 
CLOSED CHECK SLOT 

TRANSVERSE 
OPEN CHECK SLOT 

1---1

044114404

4404 
4411 6144,

ENTRENCH EDGES 
OF MATERIAL 6'

5' op.

1' - 2' 

UPSTREAM AND 
DOWNSTREAM 
TERMINAL 

Source: VDOT Road and Bridge Standards Plate 3.36-4 
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TYPICAL TREATMENT - 2 
SOIL STABILIZATION MATTING 

SLOPE INSTALLATION 

FILL SLOPE SECTION ----- 
SOIL STABILIZATION MATS SHOULD 
BE INSTALLED VERTICALLY 
DOWNSLOPE FOR BEST RESULTS. 

TOE 
MAINTAIN SLOPE ANGLE 

SLOPE LINING 
(WET SLOPE) 

TREATMENT - 2 

POLYPROPELYENE 
NON-WOVEN 
(NEEDLE PUNCHED) 
GEOTEXTILE FILTER 
CLOTH (BEHIND 
TREATMENT - 2) 

SOIL 

A- 

NOTE; SLOPE SURFACE 
SHALL BE SMOOTH 
AND FREE OF 
ROCKS, LUMPS OF 
DIRT, GRASS AND 
STICKS. MAT SHALL 
BE PLACED FLAT 
ON SURFACE FOR 
PROPER SOIL 
CONTACT. 

DIRT SHALL BE 
TAMPERED PRIOR 
TO LAYING TOP 
LAP OVER 

BERM 
TRENCH INTO BERM AND 
PROGRESS DOWNSLOPE 

SLOPE LINING 
(DRY SLOPE) 

1VR CklUgC E?) oo\fi-- i
g(f.Fk 

F. *I ---
s
p0.0 

BOTTOM OF FILL SLOPE 

BOTTOM OF CUT SLOPE 

BOTTOM OF CUT SLOPE 4' OR SHOULDER 
BREAK POINT 

TOP OF 
CUT SLOPE 

Source: VDOT Road and Bridge Standards Plate 3.36-5 
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       ative warm-season grasses (nwsg) are grasses historically native to an area that grow 
during the warm months of the year and are dormant during autumn and winter. They dif-
fer from cool-season grasses, which make their active growth during spring and fall. There 
are many warm-season grasses native to the Mid-South region; however, seven species are 
most commonly promoted as cover for wildlife and/or forage for livestock. These are big 
bluestem, little bluestem, broomsedge bluestem, indiangrass, switchgrass, sideoats grama 
and eastern gamagrass. Not all of these, however, have the same quality for wildlife habi-
tat or livestock forage. For example, broomsedge offers excellent nesting habitat for bob-
whites, but poor forage for livestock. 

IDENTIFICATION AND DESCRIPTION
Big bluestem may reach 8–9 feet, depend-
ing on cultivar and site conditions. One of 
the best features used to identify this grass 
before fl owering is the presence of fi ne 
silky hairs dispersed near the base of the 
upper leaf surface. The seedhead has three 
racemes that resemble a turkey’s foot. 
Seed are relatively dark and hairy. Big 
bluestem grows on a wide variety of soils 
and is extremely drought-tolerant, with 
root systems that may grow 12 feet deep. 
Big bluestem provides excellent wildlife habitat and quality forage for livestock. ‘Roun-
tree,’ ‘Kaw’ and ‘Oz-70’ are cultivars suited for the Mid-South. 

Little bluestem grows 2–4 feet in height. The stem is fl attened at the base and often 
red or purplish during early growth. Mature plants are reddish-brown. Little bluestem seed 
also appear hairy. Little bluestem grows on a wide variety of soils and is one of the most at-
tractive grasses in summer and fall. Little bluestem provides quality wildlife habitat and has 
great potential for landscaping and erosion control on poor, droughty soils. The ‘Aldous’ 
cultivar is best suited for the Mid-South. 

Big bluestem

N

Little bluestem

Native Warm-Season Native Warm-Season 
Grasses Grasses 

in the Mid-Southin the Mid-South
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Broomsedge bluestem grows 2–4 feet in height and is 
commonly seen throughout the Mid-South. The stem is fl at-
tened at the base and smooth. Mature plants are tannish-brown 
and somewhat resemble little bluestem; however, broomsedge is 
lighter in color than little bluestem, which usually has a reddish 
hue. When dormant, broomsedge appears quite orange, while little 
bluestem is distinctly more reddish-brown. Broomsedge grows on 
a wide variety of soils and is renowned for growing in fi elds low 
in fertility. Broomsedge provides quality nesting habitat for many 
birds, but its forage quality is low. 

Indiangrass is typically 4–7 feet in height. Leaves are fl at 
and narrow at the base, growing 10–24 inches long. The seedhead 
is golden bronze-to-yellow, 6–12 inches long, and usually formed 
in late August. The seed are tan and very fl uffy. Indiangrass pro-
duces a deep root system and is quite drought-tolerant. Indian-
grass provides quality wildlife habitat and quality forage for live-
stock. ‘Newberry,’ ‘Osage’ and ‘Rumsey’ are cultivars best-suited 
for the Mid-South. 

Switchgrass typically reaches 3–6 feet in height. Switch-
grass is an early-maturing warm-season grass, fl owering in early 
to mid-June. Switchgrass is adapted to a wide variety of soils and 
site conditions. With an extensive root system, switchgrass is ex-
tremely drought-tolerant, but also does well on relatively wet sites 
with at least one cultivar (‘Kanlow’) tolerant of extended fl ood-
ing. Seed from switchgrass are small, smooth and hard, somewhat 
resembling millet in size and color. There are many cultivars of 
switchgrass. In the Mid-South, ‘Kanlow’ (uplands and lowlands) 
and ‘Cave-in-Rock’ (uplands) are well-suited for wildlife cover 
and livestock forage. ‘Durham’ and ‘Blackwell’ are well-suited 
for wildlife habitat. 

Sideoats grama grows to a height of 1–3 feet. Seedstalks 
begin to appear in June and July. The oat-like seeds hang down 
uniformly along one side of the slender rachis, thus the name 
“sideoats.” Leaf blades are fi ne and have single hairs evenly 
spaced along the edges of the blade. Sideoats grama grows well 
on well-drained uplands and shallow ridges, but is not well-adapt-
ed to lowlands. ‘El Reno’ and ‘Trailway’ are cultivars best-suited 
for the Mid-South.

Broomsedge bluestem

Indiangrass

Switchgrass

Sideoats grama
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Eastern gamagrass

Eastern gamagrass may reach 6–8 feet in height, produc-
ing conspicuous stools up to 4 feet in diameter. Over time, stool 
size increases with age and the center will lack stems and leaves. 
Eastern gamagrass will grow to 5–9 feet tall. The seedhead is 
comprised of two or three terminal spikes 6–10 inches long. Seed 
somewhat resemble corn kernels. It is highly recommended to use 
cold-stratifi ed seed when planting to maximize germination. East-
ern gamagrass is extremely deep-rooted and drought-tolerant. It 
grows best on relatively moist, well-drained fertile soils, but does 
not tolerate standing water for long periods. ‘Highlander,’ ‘Pete’ 
and ‘Iuka’ are cultivars well-suited for the Mid-South.  

Other nwsg found in the Mid-South include splitbeard 
bluestem, Elliot’s bluestem, bushy bluestem, purpletop, giant cane, beaked panicum, Scrib-
ner’s panicum, Florida paspalum, silver plumegrass, knotroot bristlegrass and lovegrass. 
Their value to wildlife varies, but their value as forage is minimal.

USING NATIVE WARM-SEASON GRASSES FOR WILDLIFE HABITAT 
Native grasslands are the 
most endangered ecosystem 
in the Mid-South. Historical-
ly, the region contained vast 
acreages of native grassland 
and savannas with scattered 
trees and shrub cover, which 
was maintained by fi re. To-
day, that acreage has been re-
placed with non-native grass-
es (e.g., tall fescue, orchard-
grass and bermudagrass), ag-
ricultural crops, forest cover 
and suburban development. 
As a result, several wildlife 
species dependent upon qual-
ity early successional habitat 
have experienced signifi cant 
declines in population. 
 Nwsg can be used to 
enhance early successional cover for species such as bobwhite quail, cottontail rabbit, fi eld 
sparrow, Henslow’s sparrow, grasshopper sparrow, indigo bunting, prairie warbler, dickcis-
sel, eastern meadowlark, loggerhead shrike, American kestrel, northern harrier and others. 
Fields of nwsg and associated forbs (broadleaf herbaceous plants) are also used by wild tur-
keys for nesting and brood rearing and by white-tailed deer for bedding and escape cover. 
Nwsg are established for wildlife primarily because of the structure of cover provided. 
Suitable cover is more often a limiting factor for species such as quail, rabbits and grass-
land songbirds than food. Nwsg are not planted as food plots.

 
Historically, mixed grassland savannas were prevalent across the 
Mid-South. This scene in southeast Tennessee was a high-graded 
oak-hickory stand through most of the 20th century until it was cleared 
of all but a few select trees. After timber removal, the area has been 
maintained with fi re. Note the big and little bluestem – they were not 
planted, but arose naturally from the seedbank, remaining viable after 
at least 80 years. In addition, this site has never been sprayed. When 
invasive, non-native species (e.g., tall fescue, crabgrass, johnsongrass, 
bermudagrass) are not present, native plants can colonize an area 
easily and herbicide applications are often not necessary.
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This is what a fi eld planted for wildlife 
should look like in early June. Sparse 
nwsg, abundant forbs (ragweed, 
partridge pea) and open ground 
space provide the optimum structure 
for brooding and a seed source for 
fall and winter.

Importance of open structure
Because most nwsg grow in “bunches,” open space at 
ground level can be provided when bunches are not too 
dense. An open structure at ground level allows mobil-
ity for small wildlife (e.g., quail, rabbits, sparrows and 
young turkeys) through the fi eld. Dense vegetation 
and thatch build-up (such as that presented by peren-
nial cool-season grasses) inhibits movement and makes 
fi nding food (seed and invertebrates) diffi cult. When 
these conditions prevail, the number of animals an area 
can support is reduced, leading to stagnant or declining 
populations. 

Sparse stands of nwsg with an open structure 
at ground level are obviously attractive for brood rear-
ing, but they are also used for nesting – one bunch of 
nwsg represents a potential nesting site – if the fi eld has 
not been burned or disced in the past year. Birds and 
rabbits use senescent (dead) leaves of previous years’ 
growth to construct and line nests. An attractive charac-
teristic of nwsg is that senescent leaves and stems remain 
erect into the following growing season. This reduces 
thatch build-up, provides protective cover through winter 
and allows birds, such as Henslow’s and fi eld sparrows, 
dickcissels and indigo buntings, to nest above ground 
amongst the senescent stems the following spring.

Although moderately dense stands of nwsg may 
not be as attractive for brooding, they are used for nest-
ing and escape cover. Obviously, these stands may have 
more potential as nesting sites than sparse stands, but 
they also offer more protective cover, especially during 
winter. Extremely dense stands, however, inhibit move-
ment of some small animals and become less attractive. 
At this point, management is needed to thin the stand. 

Importance of forbs and shrubs
An open structure at ground level also enables the seed-
bank (seed in the top few inches of soil) to germinate. 
Arising from the seedbank are plants such as ragweed, 
blackberry, partridge pea, beggar’s-lice, pokeweed, na-
tive lespedezas and annual sunfl owers. Forb cover is 
critical in making a fi eld of nwsg most attractive to wild-
life. These plants provide an excellent canopy of brood-
rearing cover for quail and wild turkeys; quality forage 
for deer, rabbits and groundhogs; and later produce 
seed and soft mast that is an important source of energy 
through summer and into fall and winter for many wild-
life species. Scattered brush and small trees also can 
make a fi eld of nwsg and associated forbs more attrac-
tive to wildlife, particularly bobwhites and several spe-

Bobwhite quail nest situated at the
base of a 2-year-old bunch of 
broomsedge. Note how the senescent 
leaves from last year are used to 
construct the nest.

Forbs (e.g., blackberries, partridge 
pea and ragweed) provide excellent 
brooding cover and a source of seed 
for bobwhites and other species.
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cies of songbirds. Bobwhites often use brushy cover as a “covey headquarters” during fall 
and winter. Indigo buntings, dickcissels, yellow-breasted chats, cardinals, prairie warblers, 
white-eyed vireos, eastern kingbirds, loggerhead shrikes and others use scattered clumps of 
shrubs and small trees for perching and nesting. Many of these shrubs and small trees also 
offer a valuable food source for many birds and mammals. Examples include American cra-
bapple, wild plum, hawthorn, sumac, wild cherry, persimmon, elderberry, hazelnut, witch-
hazel, dogwoods, Carolina buckthorn, viburnums and devil’s walkingstick.

Winter cover
Nwsg provide quality cover during winter if the grasses are not previously bushhogged or 
otherwise destroyed. Fields of nwsg are often magnets for rabbits, over-wintering songbirds 
and deer. This can be especially critical for small wildlife at a time when quality cover 
is at a premium. Tall nwsg, such 
as big bluestem, indiangrass and 
switchgrass, are especially valu-
able as their stems “lodge” (remain 
somewhat upright, leaning against 
each other), continuing to provide 
cover even after winter rains, snow 
and wind. Deer seek out nwsg 
fi elds on cold, clear days because 
they can remain hidden in the tall 
grasses, yet are able to absorb the 
sun’s warm rays. In low-lying bot-
tomlands that periodically fl ood in 
winter, fi elds of switchgrass (espe-
cially the Kanlow variety) can at-
tract large numbers of ducks when 
shallowly fl ooded. 

PROBLEMS ASSOCIATED WITH TALL FESCUE AND OTHER PERENNIAL 
COOL-SEASON GRASSES
There are many problems associated with tall fescue and other perennial cool-season grass-
es, both for wildlife and livestock. Problems for livestock are associated with an endophyte 
fungus found within tall fescue that is highly toxic. Cattle consuming tall fescue (either 
grazing or as hay) often experience poor weight gains, reduced conception rates, intoler-
ance to heat, failure to shed the win-
ter hair coat, elevated body tempera-
ture and loss of hooves. Problems 
with horses are more severe, espe-
cially 60–90 days prior to foaling. 
Fescue toxicity in horses often leads 
to abortion, prolonged gestation, dif-
fi culty with birthing, thick placenta, 
foal deaths, retained placentas, re-
duced (or no) milk production and 
death of mares during foaling. As a 
forage, tall fescue and other peren-
nial grasses (e.g., orchardgrass) are 

Taller nwsg species (e.g., big bluestem, indiangrass and 
switchgrass) provide excellent cover in winter because their 
stems “lodge,” creating usable space for wildlife. Here, a rabbit 
fi nds a winter home. This type of structure is not available in 
cool-season grass fi elds.

Fields of tall fescue are common throughout the Mid-South. 
This is poor wildlife habitat and, for many species, it might as 
well be covered in asphalt.
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least preferred by white-tailed 
deer among cool-season for-
ages. Cottontail rabbits had 
lower weights and smaller 
litters in tall fescue habitats. 
When fed a diet of tall fescue 
seed, bobwhites exhibited clo-
acal swelling, which ultimate-
ly led to increased mortality. 
Undoubtedly, many of the 
toxic effects from tall fescue 
on wildlife that consume the 
seed or foliage are unknown. 

Known problems of 
tall fescue for wildlife are as-
sociated more with the struc-
ture created by the growth 
habit. Other introduced 
cool-season perennial grasses (e.g., orchardgrass, bromegrasses, timothy and Kentucky 
bluegrass) also develop sub-optimal growing conditions (dense growth and deep thatch) 
near ground level, making travel and foraging diffi cult for many wildlife species (especially 
ground birds). The dense growth structure and thatch layer not only prevent birds from 
picking seed up off the ground, but also prevent seeds in the seedbank from germinating. 
Thus, vegetative diversity and weed seed available as food are drastically reduced. Cool-
season grasses also provide poor winter cover for wildlife because of a lack of overhead 
structure.

Cool-season perennial grasses (especially tall fescue and bromegrass) are very com-
petitive. When grown in association with nwsg, perennial cool-season grasses will, over 
time, lead to reduced coverage of nwsg and make the fi eld less attractive to wildlife. When 
grown in association with clovers in a fi rebreak or forage food plot, tall fescue, orchard-
grass and bromegrasses will dominate the site within 18 months, leaving little or no clover 
available for forage.

MANAGING NATIVE WARM-SEASON GRASS FIELDS FOR WILDLIFE
A fi eld of nwsg is no better than the technique(s) used to manage it. If not managed correct-
ly, nwsg can become rank and unattractive to many wildlife species. Management is needed 
to set back succession and create the vegetative composition and structure desired. An 
open structure at ground level within a nwsg fi eld is determined largely by the density 
of grass bunches and stand management, especially burning. If the fi eld is not disturbed 
periodically by prescribed burning or discing, an open structure at ground level will not be 
maintained.

Burning
Prescribed fi re reduces litter buildup, sets back succession, increases nutrient availability 
and stimulates herbaceous growth. Fields are most often burned in late winter, just before 
spring green-up. This reduces winter cover only for a short time and does not disrupt nest-
ing birds and rabbits. If woody succession is a problem, fi elds can be burned just after 
bud break to kill woody competition. Prescribed fi re in late summer/early fall can be used 
when nwsg have become too dense and additional forb growth is desired. Burning at this 

This is the structure presented in a fi eld of tall fescue (and other 
perennial cool-season grasses) for a quail chick, sparrow, turkey poult 
or young rabbit 4–5 inches tall. If you were 5 inches tall and had to 
travel through this, where would you go? To the edge – and that’s where 
small wildlife are forced to go. Tall fescue has displaced more wildlife 
habitat in the Mid-South than any other practice.
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time also can be used to reduce 
woody succession, if completed 
before leaf senescence. Using 
prescribed fi re is effi cient, effec-
tive, cheap and easy; however, 
planning and experience are nec-
essary. Burning is controlled and 
objectives are met only when 
conducted under the appropriate 
conditions. State wildlife and 
forestry agencies and/or local 
chapters of Quail Unlimited of-
ten help landowners who need 
burning assistance. 

Prescribed fi re is con-
tained by creating fi rebreaks 
(disced strips 10–30 feet wide) 
around the area to be burned. 
Firebreaks should be planted for 
increased food resources around 
nwsg fi elds. By planting various 
mixtures in different sections 
of the fi rebreak, a supplemental 
food source is available year-
round. Other sections can be 
left fallow for weed growth. Ex-
amples of mixtures for fi rebreaks 
are on page 10. [For additional 
mixtures and planting informa-
tion, refer to Growing and Man-
aging Successful Wildlife Food 
Plots in the Mid-South, UT 
Extension PB 1743.] Regardless 
of the mixture used, introduced 
perennial grasses (e.g., orchard-
grass and tall fescue) should 
never be planted to a fi rebreak 
because of reasons stated 
previously.

Burning is strongly recommended to manage fi elds of nwsg. 
This series of pictures shows a nwsg fi eld just before, during, 
immediately after and the growing season after burning. 
Burning stimulates growth, recycles nutrients to the soil and 
creates excellent early successional habitat.

JUL 1 2004

MAR 11 2004 

MAR 11 2004 

MAR 11 2004 
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Cool-season mixture (annual)
  25# wheat or oats 
  20# Austrian winter peas
  10# crimson clover
      3# arrowleaf clover
 Cool-season mixture (perennial)
  25# wheat or oats
    6# red clover
    5# ladino white clover
    2# birdsfoot trefoil

This diagram shows a fi eld of nwsg and how it might be placed in arrangement with other cover types. 
Note how the fi rebreak is planted in different sections with various plantings to provide a supplemental 
food source throughout the year.

Warm-season mixture (annual)
  20# soybeans
  15# iron-clay cowpeas
  10# buckwheat
    5# browntop millet
    5# grain sorghum (milo)

Warm-season mixture (annual)
 15# Kobe or Korean lespedeza
   2# partridge pea

Planting Mixtures for Firebreaks
(rates are per acre)
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Discing
In some areas, it is diffi cult to 
burn because of smoke-manage-
ment issues. Also, many land-
owners are reluctant to burn be-
cause of inexperience. In these 
situations, nwsg fi elds should 
be managed by discing. Discing 
sets back succession, increases 
open space at ground level, 
facilitates litter decomposition 
and stimulates the seedbank. 
Discing can be completed in 
blocks (> 1 acre) or strips (> 50 feet wide) oriented with the contour of the fi eld (to prevent 
erosion). Undisced strips should be about twice as wide as disced strips. This allows one-
third of the fi eld to be disced each year. 

Discing at different times of the year affects vegetation composition, depending on 
site conditions and the seedbank present. For example, discing in the fall may produce a 
different suite of forbs than discing in spring. Discing in the fall also creates walking and 
shooting lanes for hunting quail or rabbits. A good way to determine the preferred time to 
disc and the seedbank response within individual fi elds is to disc strips at various times 
through the year. Disced areas can be interseeded with legumes and other forbs if needed. 
Bushhogging (without burning or discing) is not a recommended practice for manag-
ing nwsg because it increases the litter layer, makes travel through the fi eld diffi cult for 
small wildlife and inhibits the seedbank from germinating. It is usually necessary, however, 
to bushhog before discing is possible. Bushhogging along a fi rebreak prior to burning also 
may be used to reduce fl ame heights. 

Herbicide applications
Another management practice often necessary is herbicide applications. Strip spraying a 
grass-selective herbicide (e.g., Select♦) in late April using alternate spray nozzles can de-
crease grass density, create additional open space at ground level and stimulate the seed-
bank. Strip spraying should be conducted in patterns similar to those recommended for 
discing. Spot spraying or broadcast spraying other selective herbicides (see Appendix 1) 
may be necessary to reduce several problem grasses (e.g., crabgrass, tall fescue) and forbs 
(e.g., sericea lespedeza, thistles), as well as woody competition (e.g., sweetgum, winged 
elm). In all cases, herbicide labels should be read before use and followed closely with 
regard to restrictions, precautions, rates, recommended tank mixtures, surfactants and 
sprayer-cleaning recommendations.

This fi eld is being managed by discing alternate strips in winter. This 
will provide brooding cover adjacent to nesting cover.

disced not disced not disced 

late April 
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Managing on rotation
Because structural requirements 
vary among wildlife species and 
among seasons, it is not recom-
mended to set back succession 
on an entire fi eld (depending 
upon fi eld size) or on all fi elds 
(depending upon the number of 
fi elds and their proximity on a 
property) in one year. Instead, 
fi elds (or portions of) should be 
burned or disced on a 2- to
4-year rotation. For example, if 
brood habitat and forage quality 
are prime in a fi eld the summer 
after a winter burn and nesting 
habitat is prime two or three 
years after a burn, then it is undesirable to burn all available habitat every year. Escape 
cover may be best three or four years after burning. Large individual fi elds can be managed 
by discing fi rebreaks and creating smaller sections within the fi eld. Sections then can be 
managed on rotation. Smaller fi elds can be burned or disced entirely. 

MANAGING THE ARRANGEMENT
When a property is managed specifi cally for wildlife, the most important consideration is 
matching the habitat types available to the preferred habitat composition and arrangement 
for the targeted species (see Appendix 2). Arranging cover, food and water in close proxim-
ity helps minimize travel and exposure for animals. Size, shape and placement of the fi eld 
in the arrangement should be considered. When managing for bobwhites and other species 
with small home ranges (e.g., rabbits), all habitats needed to meet various seasonal require-
ments should be within a 40–50-acre area and, optimally, should be juxtaposed in close 
proximity. While the amount of nwsg acreage needed varies among wildlife species, quality 
early successional habitat should be well interspersed across the entire property.

Another important consideration is the surrounding properties (i.e., the surround-
ing landscape), especially for properties or landowner cooperatives less than 1,000 acres.         
If suitable habitat is lacking on surrounding properties for animals to immigrate to and 
emigrate from, it is possible the local population may become stagnant or begin to decline. 
It is also in these situations where predation can become a limiting factor. Predators are 
fully capable of identifying areas with an abundance of prey. Once located, predation rates 
can become artifi cially increased and limit small game populations, even where quality 
habitat exists.

Using nwsg when wildlife is a secondary objective to farming
Nwsg can be an integral part of a productive, profi table and environmentally sound farm 
operation. Most producers are interested in conserving natural resources, which includes 
providing adequate wildlife habitat. Sites not suitable for cropping can be targeted for nwsg 
establishment. Highly erodible soils, rocky soils, riparian buffers, fi eld corners and other 
unproductive areas can be managed for wildlife, while dedicating better soils for produc-
tion agriculture.

This landowner has gone out of his way to juxtapose different 
successional stages. Burning in a checkerboard fashion ensures 
quality brooding cover is adjacent to nesting cover. While burning half 
the fi eld one year and the other half the following year is fi ne, burning 
sections such as this provides a very diverse structure across the 
fi eld. 
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Recent research has 
shown creating fi eld borders 
around crop fi elds can increase 
bobwhite and songbird popula-
tions. In fact, even on farms 
where exhaustive predator 
removal took place, bobwhite 
populations remained steady or 
declined, unless fi eld borders 
were established. Research-
ers at North Carolina State 
University showed predator 
control alone did not work, un-
less predation was controlled by 
providing quality nesting and 
brood-rearing cover. Wildlife populations weren’t the only things to increase – so did farm 
profi ts! By taking fi eld borders out of production, lime, fertilizer, fuel, seed and herbicide 
costs were reduced. This coupled with the fact that borders along wooded areas naturally 
produce less yield (because of competition for nutrients and sunlight), helped increase crop 
profi t margins.

Planting fi eld borders (>50–120 feet wide) and “odd areas” to nwsg not only pro-
vides enhanced cover for wildlife, but also reduces runoff and increases infi ltration, which 
improves water quality by trapping and preventing sediments, fertilizers, animal waste and 
pesticides from entering creeks and rivers. Interested landowners should contact their coun-
ty USDA-NRCS offi ce to learn of the many programs that provide cost-share and technical 
assistance to establish nwsg buffers, hay, pasture and wildlife habitat.

USING NATIVE WARM-SEASON GRASSES FOR LIVESTOCK FORAGE 
Nwsg can provide excellent forage for livestock and, when properly managed, can still pro-
vide quality nesting and brood-rearing habitat. Nwsg are attractive as a forage crop because 
nwsg produce the majority of their growth during the summer, when cool-season grasses 
produce relatively little. Yields of two to fi ve tons per acre of nwsg forage can be expected, 
depending on rainfall, soil type and other conditions. Crude protein can be as high as 16–17 
percent, but normally is 8–12 percent at optimum harvest. Just as with any forage species, 
nutrient content of nwsg is infl uenced by plant maturity. As plants mature, percent protein 
and digestible energy decrease, while fi ber content increases. Maximum tonnage and high 
forage quality do not occur at the same time. From a practical standpoint, all grass hay 
should be cut just before seedheads begin to emerge, whether warm- or cool-season.
 

Establishing nwsg borders (>30 feet wide) can provide excellent nesting, 
brooding and escape cover around fi elds. Using this practice alone will help 
increase local populations of quail and various songbirds.
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Haying
Delayed harvest and exposure to the en-
vironment are major factors infl uencing 
hay quality; thus, nwsg have fewer prob-
lems in hay production than cool-season 
grasses because rain is less likely during 
summer. Once hay is cut, higher temper-
atures enable faster drying, resulting is 
less nutrient loss from respiration. Nwsg 
are similar in available protein and di-
gestible nutrients as cool-season grasses, 
but the weather provides better haymak-
ing conditions.

Excellent hay can be produced 
from single-species plantings or mix-
tures. Switchgrass and eastern gama-
grass are often planted in pure stands and cut for the fi rst time in June. Big and little blue-
stem are often planted with indiangrass and hayed for the fi rst time in early July, which is 
advantageous to wildlife species nesting in May and June. 

Grazing
The advantage of nwsg for 
grazing is similar to their ad-
vantage as a hay crop. During 
summer, high temperatures 
and limited rainfall cause 
cool-season grasses to be 
relatively unproductive, and 
pastures can be overgrazed. 
Overgrazing stresses the pas-
ture even further, resulting in 
stand loss and increased weed 
pressure. By converting 25 
percent of the pasture acre-
age to nwsg, animals may 
be grazed on actively grow-
ing forage during the sum-
mertime, which can provide 
higher-quality forage while 
allowing cool-season grasses to rest. This strategy reduces the need for hay, which can be 
required to supplement cool-season pasture during mid-summer. 

Cutting and grazing heights
Nutrient reserves can be limiting for nwsg if an adequate stubble height is not maintained 
or if overgrazing occurs. Nwsg should not be consistently grazed or cut below 4 or 5 inch-
es; otherwise, yield and persistence may be reduced and increased weed problems will oc-
cur. If a stubble height of 6 inches is left, more leaf area will be present for rapid re-growth. 
If cut or grazed after early August, the ability of nwsg to rebuild carbohydrate reserves is 
limited, which can reduce next year’s growth. This can lead to increased weed pressure, es-

Nwsg can offer excellent grazing opportunities for livestock. Grazing 
nwsg during summer can produce daily weight gains for cattle of more 
than 2 pounds. Grazing nwsg also allows cool-season paddocks to rest 
and minimize overgrazing. Nwsg should not be grazed regularly below 
4 or 5 inches.

Nwsg can provide excellent hay for livestock. Here, Gene
Hartman harvests approximately 7,000–8,000 pounds 
per acre of big bluestem and indiangrass hay. Gene 
makes sure to cut his hay just before it begins to seed 
out, ensuring optimum nutrition with the highest yield. One 
cutting per year allows plenty of grass re-growth before fall, 
leaving ample cover for wildlife during winter.
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pecially winter annuals. A controlled grazing program should be used to prevent overgraz-
ing. Big bluestem, indiangrass, switchgrass and eastern gamagrass should be grazed when 
they reach approximately 12–18 inches or hayed when they reach 30 inches in height. 

Fertilization, burning and weed control
Soil fertility is very important and soil testing is key to knowing lime and fertilizer require-
ments. Although nwsg are adapted to poor soil fertility, they will respond to lime and fertil-
izer applications when appropriate (see pH and fertilizer recommendations on page 17). 
Burning rejuvenates nwsg and improves forage quality. Burning in late March and early 
April can help reduce invasion of cool-season grasses while stimulating nwsg growth. 
When managing pure grass stands, forb-selective herbicides (e.g., 2,4-D, Banvel®, 
Overdrive®) will help control problem broadleaf weeds. Local Extension offi ces can pro-
vide specifi c recommendations for herbicide applications. Read and follow all herbicide 
label recommendations and restrictions. 

Maximizing forage production and wildlife habitat
Nwsg are hayed and grazed when many wildlife species are nesting and rearing young. 
Waiting until after the nesting season to hay or graze will result in poor-quality forage, es-
pecially if switchgrass or eastern gamagrass is used. Because big and little bluestem and 
indiangrass fl ower later in the growing season (July through early August), they may be 
most appropriate to use when wildlife is a primary consideration. Including little bluestem 
in the mixture is especially important for nesting cover. 

Another important consideration for wildlife is to cut or graze the stand only once 
per year. A second cutting can reduce winter cover for wildlife and render the fi eld simi-
lar to a fi eld of cool-season grasses. Rotational haying and grazing is 
another way to improve wildlife habitat in an nwsg forage system. By 
resting (i.e., excluding livestock and refraining from haying) a different 
portion of a fi eld every year, additional wildlife habitat is made avail-
able. 

ESTABLISHING NATIVE WARM-SEASON GRASSES
The benefi ts of nwsg cannot be realized until establishment is success-
ful. Unfortunately, some landowners’ attempts to establish nwsg have 
failed and it is widely acknowledged that establishing nwsg can be 
slow, especially if certain steps are not taken. Reasons for inconsistent 
success vary, but the most common include drilling (or covering) seed 
too deep (> ¼ inch), inadequate weed control and planting too late in 
the growing season. Recent equipment innovations and information 
concerning the use of various herbicides have helped increase the suc-
cess of establishment efforts.

Competition control
Nwsg do not compete well with non-native grasses (e.g., tall fescue, 
bermudagrass, crabgrass, johnsongrass), so it is critical to control these 
competitors (as well as problem broadleaf plants) prior to planting. 
Most often, a glyphosate herbicide (e.g., Roundup♦, Gly-4 Plus♦) is 
used to kill existing cover. 

Perennial cool-season grasses (e.g., tall fescue and orchard-
grass) – spray in the fall prior to planting with a glyphosate herbicide (two quarts per acre). 

Top fi ve reasons 
establishment efforts fail:

1) Planted too deep
 - bluestems, indiangrass,   
   switchgrass and sideoats   
   grama should not be planted  
  any deeper than ¼ inch
2) Inadequate weed control
 - existing sod must be killed    
  prior to planting; post-  
  emergence competition can  
  be limiting factor
3) Planted too late
 - mid-April to early June is the  
  ideal planting window
4) Drill not calibrated and/or PLS  
 not calculated
 - these are absolutely   
  necessary
5) No patience!
 - landowners often have a   
  perfect stand, but just don’t   
  realize what it should look like
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Roundup♦-only applications in the spring 
have been less than successful. However, 
by tank-mixing 2 quarts of Roundup♦ 
with 8 ounces of Plateau♦ and 2 pints of 
Methylated Seed Oil (or 22 ounces of 
Journey♦ with 1 1/2 quarts of Roundup♦), 
a spring herbicide application can be suc-
cessful. Before existing sod is sprayed, 
the fi eld should be burned, hayed, grazed 
or mowed and allowed to re-grow 6–10 
inches. This ensures the herbicide comes 
in contact with an actively growing plant, 
not dead thatch from the previous year’s 
growth. After killing cool-season grasses, 
expect warm-season competitors (e.g., 
johnsongrass, crabgrass) to emerge from the seedbank.

Johnsongrass, crabgrass and broadleaf control – Spray during the growing sea-
son prior to planting with a glyphosate herbicide or a grass-selective herbicide. This will 
help reduce the seedbank, but there will be some residual growth the following growing 
season. Thus, a pre-emergence application of an imazapic herbicide, such as Plateau♦ 
(6–8 ounces per acre) or Journey♦ (16–20 ounces per acre), is strongly recommended 
when planting bluestems, indiangrass or sideoats grama to provide adequate control 
for several weeks after planting. When planting switchgrass or eastern gamagrass, a 
pre-emergence application of OutRider® (2 ounces per acre) should control johnson-
grass and many broadleaf competitors. 

Bermudagrass control – Burn the fi eld in late winter and allow bermudagrass to 
re-grow. Spray bermudagrass as it begins to fl ower with imazapyr (24 ounces of Arsenal® 
AC per acre with two pints of Methylated Seed Oil). Research by the Georgia Department 
of Natural Resources found imazapyr very effective in controlling bermudagrass; however, 
it is virtually impossible to eliminate bermudagrass entirely with a single spraying. Patience 
and persistence are required. The fi eld should be checked for bermudagrass re-growth 
through the following growing season after the initial treatment and spot-sprayed as neces-
sary. The next growing season (two years after initial treatment), the fi eld should be ready 
to plant nwsg.

Mechanical control – Another practice is to mow non-desirable broadleaf weeds 
before they fl ower and seed. Shading limits growth of nwsg considerably and prolonged 
shading can kill them. The mower (or bushhog) should be set relatively high so nwsg are 
not clipped any more than necessary. Mowing weeds is less successful than herbicide ap-
plications, but nwsg (including switchgrass and eastern gamagrass) will often out-compete 
non-desirable plants during the second growing season.

Seedbed preparation
Once the competition has been controlled, the seedbed should be prepared before planting. 
If the seed is to be drilled, a fi rm and “clean” seedbed, free of deep thatch and other mate-
rial, is desired. This is best accomplished by burning. If the dead material on the fi eld is 
sparse and only a few inches high, no preparation may be necessary. If the seed is to be top-
sown, the seedbed should be prepared by conventional tillage techniques. If the soil needs 
amending, it is best to do so before plowing/discing to ensure the lime and fertilizer are 
well-incorporated. 

Herbicide applications are often necessary when 
establishing nwsg. Existing sod must be sprayed before 
planting. Pre-emergence applications are usually 
necessary at planting. Post-emergence applications are 
often necessary for adequate weed control.
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pH and fertilizer recommendations
Although nwsg are adapted to nutrient-defi cient soils low in pH, soil fertility is important 
and soil testing is recommended to determine pH and nutrient availability. This is particu-
larly important when growing nwsg for livestock forage. For optimum growth on pasture 
or hayfi elds, pH should be raised to 6.0–6.5, P and K brought to medium or high levels 
(31–120 and 161–320 pounds available per acre, respectively) and up to 60 pounds of N 
should be applied in April/May and after cutting hay or after removing livestock from the 
paddock. An application of N at planting is not necessary (when growing nwsg for wildlife) 
or recommended (when growing nwsg for livestock forage) because of weed competition. 
However, if bluestems and/or indiangrass are planted and an imazapic herbicide is applied 
pre-emergence, 15–30 pounds of N per acre may be added once the grasses are 4–6 inches 
high if adequate moisture is available. When planting pure stands of switchgrass or eastern 
gamagrass, N should not be applied until the stand is established and weeds controlled. 
When planting nwsg solely for wildlife, lime and fertilizer are not normally needed unless 
pH is below 5.0. 

Seed quality and estimating PLS
Buying quality seed is an important consideration when establishing nwsg. Seed purity 
commonly runs 50–70 percent because of an inordinate amount of inert material (stems, 
leaves and other debris) and the germination rate may be only 50–60 percent. Therefore, 
it is critical to plant according to percentage of pure live seed (PLS), which is determined 
from information on the seed tag.

PLS is calculated as follows:
  Seed: Indiangrass (Osage)

Pure seed: 67.62%  Germination: 64.00%
Other crop: 0.05%  Firm/Dormant: 22.00%

  Weed Seed: 0.42%  Total Germination: 86.00%
  Inert: 26.23%   Noxious Weeds: NONE

Origin: MISSOURI  Test date: 28 December 2003
[67.62% (pure seed) � 86.00% (total germination)] √ 100 = 58.15% PLS. To plant 
6 lbs. PLS per acre: [6 lbs (desired rate) √ 58.15 (PLS)] � 100 = 10.32. Therefore, 
approximately 10 lbs of bulk material from the seed bag should be planted.

Seed dormancy
Switchgrass and eastern gamagrass tend to have a high dormancy rate. Germination can be 
improved by treating the seed. Switchgrass seed can be wet-chilled by soaking it in a mesh 
sack overnight and allowing it to drip-dry the following morning. The seed then should be 
stored in a cool location (e.g., a cellar or walk-in cooler set at approximately 40–450 F) for 
at least two weeks. For best germination, remove seed from chill treatment and allow to 
air dry with a fan blowing over the seed until seed fl ows freely. Plant immediately. Eastern 
gamagrass requires a six-week chilling process. The best option for planting eastern gama-
grass is to buy cold-stratifi ed seed direct from a seed dealer and plant immediately upon 
receiving shipment.
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Planting date and methods
Nwsg should be planted mid-April through early June. Later plantings can be success-
ful, but germination and growth may be reduced, as rain is less dependable in June and 
July. Seed may be top-sown or drilled, but should not be planted any deeper than ¼ 
inch. In fact, when drilled, at least one-third of the seed should be obvious on top of the 
planting furrow. The exception to this rule is eastern gamagrass, which should be planted 
approximately 1 inch deep. Drilling is usually the preferred method for planting nwsg 
(especially larger fi elds). As mentioned under Competition control on page 15, 
a pre-emergence herbicide application at planting is strongly recommended to en-
sure adequate weed control.

Drilling – For even grass distribution and a continuous, solid stand, nwsg 
planted for haying or grazing should be planted with a drill. When drilling bluestems or 
indiangrass, a drill with a specialized seed box containing “picker wheels” is necessary 
or the fl uffy seed of these grasses lodge in the seed chute. These drills often are available 
for use through state wildlife agencies, soil conservation districts, the Natural Resources 
Conservation Service and some local chapters of Quail Unlimited. Switchgrass can be 
planted with a conventional drill. Any drill, however, must be calibrated before planting. 
Eastern gamagrass is usually planted with a corn planter in rows 18–24 inches apart, but 
some producersß like to plant rows only 12 inches apart to reduce stool size and make 
stems more upright so haying is easier. 

Broadcasting – Nwsg fi elds intended for wildlife habitat can be established suc-
cessfully by broadcast seeding. When planting bluestems and indiangrass, a broadcast 
seeder with picker wheels (similar to those found in drills designed for fl uffy seed) is 
helpful; otherwise, some type of carrier (pelletized lime, fertilizer, cracked corn, cot-
tonseed hulls) is needed to distribute the seed. Prior to broadcasting, it is critical to 
thoroughly prepare the seedbed and cultipack after seeding to ensure fi rm seed-to-soil 
contact and improve germination rate.

Seeding rates and mixtures
Seeding rates depend upon landowner objectives. If sown for wildlife, a sparse stand of 
grasses with abundant forbs and adequate bare ground is desired. If sown for hay or pas-
ture, a denser stand without forbs and less bare ground is desired. Thus, a relatively light 
seeding rate (4–6 pounds PLS per acre) is recommended when establishing nwsg for 
wildlife and a heavier seeding rate (8–12 pounds PLS) is recommended when establish-
ing hayfi elds or pasture. 

Planting with a no-till drill designed for nwsg seed is highly recommended. Do not drill seed any deeper 
than ¼ inch! In fact, as much as 30 percent of the seed should be obvious on top of the planting furrow.

planting furrow nwsg seed
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Tall mixtures of nwsg usually include some combination of big bluestem, 
indiangrass and switchgrass. These stands can provide excellent cover 
for nesting, brooding and foraging, as well as winter and escape cover. 

Seeding mixture 
(lbs PLS per acre)

Objectives & Considerations

Wildlife – tall grass mixture
     1.5 lbs big bluestem
     1.5 lbs indiangrass
     1.0 lb little bluestem

0.5 lb switchgrass
1.0 lb native forbs

Nesting cover
Brooding cover
Winter cover

Wildlife – short grass mixture
     3.0 lbs little bluestem
     1.0 lb sideoats grama

0.5 lb indiangrass
1.0 lb native forbs

Nesting cover
Brooding cover

Forage – 
     3.5 lbs big bluestem
     3.5 lbs indiangrass
     3.0 lbs little bluestem

Hayed after primary nesting season
Imazapic can be used for competition control

Forage – 
     8–10 lbs switchgrass 

Wet-chill seed before planting
Seed with conventional equipment

Forage – 
     10–12 lbs eastern gamagrass

Buy cold-stratifi ed seed
Plant with corn planter with rows 12–24 
    inches apart

Tall mixtures 
provide cover for ground-
nesting birds, as well as 
those that nest above-
ground (e.g., dickcissel, 
fi eld sparrow, Henslow’s 
sparrow and red-winged 
blackbird). Tall mixtures 
also provide excellent 
cover for brood rearing 
and escaping predators. 
In addition, suffi cient 
structure is present in tall 
nwsg fi elds for deer to 
bed during the day and 
excellent cover is available through winter for many wildlife species. Short mixtures 
provide quality nesting cover for ground-nesting birds and can provide attractive brood-
rearing cover. Selected forbs should be added to wildlife mixtures to enhance brood 
habitat, invertebrate availability, seed production, forage and/or aesthetic value. Planted 
forbs are intended to complement the forb community that should arise naturally from 
the seedbank. Forbs most often added to nwsg mixtures include partridge pea, Illinois 
bundlefl ower, roundhead lespedeza, perennial sunfl owers, purple prairieclover, purple 
conefl ower, black-eyed susan, blazing star and lance-leaved coreopsis. 
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Species and mixtures 
for livestock forage are gener-
ally determined by preference 
and potential problems with 
competitive weeds. For ex-
ample, pure stands of switch-
grass or eastern gamagrass can 
provide excellent forage for 
livestock. However, if crab-
grass and/or johnsongrass are 
prevalent, a mixture of big and 
little bluestem and indiangrass 
might be a better choice, 
because an imazapic herbicide 
can be used to help ensure 
successful establishment.

Evaluating success – 
what to expect
Nwsg develop relatively slow-
ly during the year of establish-
ment. Most of the fi rst-year 
plant growth is root develop-
ment. Leaf and stem growth 
may not reach more than 2 
feet high by the end of the fi rst 
growing season. Typically, it 
is not until the second growing 
season that most nwsg develop 
considerable aboveground bio-
mass, fl ower and produce seed. 
However, if the correct plant-
ing procedures are followed 
and soil moisture is not limiting, excellent growth will occur during the year of establish-
ment, with considerable aboveground biomass and extensive fl owering. 

Nwsg planted for wildlife should be very sparse during the year of establishment. 
Remember, bare ground space between bunches is desirable! “Weeds” may be numerous 
and should be expected. Many, hopefully most, of the “weeds” will be desirable forbs (as 
described earlier). Landowners planting nwsg should not expect the fi eld to look like a fi eld 
planted to cool-season grasses. Patience is necessary!

This is what you are looking for! This is a big bluestem seedling with 
its characteristic “fountain” appearance. Note the bare ground and lack 
of weeds germinating around the seedling. This is what should be 
expected from a properly applied pre-emergence herbicide.

Short mixtures of nwsg usually are dominated by little bluestem, 
broomsedge and/or sideoats grama. These stands can provide 
excellent cover for nesting, brooding and foraging.
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This fi eld was planted in 
May 2000. By July, most 
people would consider this 
effort a failure. However, 
this rate of development 
is not unusual, especially 
with little rainfall in soil that 
has not been amended 
with lime and fertilizer. 
Remember, the structure 
will become more dense in 
the second year and bare 
ground space is desired! July 2000

September 2000

June 2001

CONCLUSION
Nwsg can provide excellent wildlife habitat. Converting perennial cool-season grass acre-
age to nwsg and establishing fi eld borders around crop fi elds will help increase wildlife 
populations dependent upon early successional habitats. Nwsg also can produce high-qual-
ity forage for livestock. For producers interested in wildlife, nwsg are a much better alter-
native than non-native, warm-season grasses, such as bermudagrass, sorghum-sudan and 
the Old World bluestems. 

Establishing and managing nwsg is quite different from cool-season grasses. How-
ever, landowners should not be skeptical. The advantages for wildlife and the quality of 
forage produced have been proven time and again throughout the Mid-South and in other 
regions as well. Technical assistance is as close as the county NRCS or Extension offi ce. 
Advice and assistance is also available through state wildlife resources agencies. For com-
prehensive and detailed information on establishing and managing nwsg, ask for a copy of 
Native Warm-Season Grasses: Identifi cation, Establishment and Management for Wild-
life and Forage Production in the Mid-South, available through UT Extension.

By the second growing 
season, excellent cover 
for wildlife was available 
and quail were found in the 
fi eld regularly. 

With adequate rainfall and 
nutrient availability, this 
amount of growth can be 
expected by the end of the 
fi rst growing season.

Even with little rain and 
low nutrient availability, this 
amount of growth should 
be expected by the end of 
the fi rst growing season
(with proper weed control).
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Glyphosate (Roundup, Accord, 
Gly-4, others)

Eradicating tall fescue and other existing cover prior 
to nwsg establishment, or while nwsg are dormaant.

Controlling woody saplings, sericea lespedeza, 
thistles, bermudagrass, dallisgrass, yellow nutsedge

Fall – 1.5-2.0 qts/ac
Spring – 2.0 qts/ac

2.5 – 4.0 qts/ac

Broad spectrum herbicide, not selective.  
Post-emergence only – no soil activity or 
residual control.

Additional applications may be necessary. 
Better control may be realized by tank 
mixing with other herbicides.

Imazapic (Plateau) Pre-emergence weed control when planting 
bluestems, indiangrass and sideoats grama. 

Eradicating tall fescue and other select cover to 
allow the seedbank to respond.

Post-emergence weed control of johnsongrass, 
crabgrass, cocklebur and others in established nwsg.

6 – 8 oz/ac 

12 oz/ac

6-8 oz/ac

Residual weed control for approximately 
60 days. Contact state wildlife agency if 
unavailable through private distributor. 
Check label for tolerance of specifi c nwsg 
and select forbs.

Imazapic + Glyphosate 
(Journey)

Pre-emergence weed control when planting 
bluestems, indiangrass and sideoats grama. Also for 
eradicating tall fescue and other existing cover prior 
to nwsg establishment, or while nwsg are dormant. 

Post-emergence weed control of johnsongrass, 
crabgrass, cocklebur and others in established nwsg.

11 – 32 oz/ac

11 oz/ac

May damage nwsg and forbs if applied 
after greenup. Residual weed control 
for approximately 60 days. Additional 
glyphosate is necessary to effectively kill tall 
fescue when using lower rates of Journey.

2,4-D Controlling unwanted broadleaf plants, such as 
thistles & cocklebur.

1 – 4 pts/ac
Post-emergence 
application

Will also kill desired legumes and other 
broadleaf plants. May damage nwsg 
seedlings.

Dicamba (Banvel, Clarity) Controlling unwanted broadleaf plants and woody 
species.

2 – 4 pts/ac
Pre- or post-emergence 
application

Will also kill desired legumes and other 
broadleaf plants.

Sulfosulfuron (OutRider) Pre- and post-emergence control of johnsongrass 
and other weeds in nwsg (including switchgrass).

0.75 – 2.0 oz/ac
Pre- or post-emergence 
application

Groundwater may be contaminated when 
used in areas where soils are permeable or 
shallow water table.

Triclopyr (Garlon 3A) Controlling sericea lespedeza and other broadleaf 
plants in established nwsg.

Controlling woody saplings

1.0 qt/ac
Post-emergence 
application

1 – 5 gal/ac; 
see label for various 
applications

Apply in early summer when sericea is in 
early vegetative stage. Does not damage 
nwsg, but kills most broadleaf plants. Refer 
to label for rates to control other species.

High-volume and low-volume treatments 
require different rates.

Metsulfuron methyl (Escort, 
Cimarron)

Control of sericea lespedeza, bicolor lespedeza and 
other broadleaf plants.

0.1 – 2.0 oz/ac
Post-emergence 
application

For sericea control, apply in bloom stage 
(August – September).  Fall application may 
provide spring residual control. Does not 
affect grasses.

Imazapyr (Arsenal) Control of woody saplings. Sometimes best 
accomplished with tank mixes of other herbicides.

See label for selected 
woody plants, applica-
tion rates & mixes

Use as spot treatment where tree or shrub 
seedlings are invading.

Sethoxydim (Poast Plus) Controlling undesirable cool-season grasses before 
nwsg emerge in spring. Reducing nwsg coverage 
when growth becomes too dense.

2 pts/ac
Post-emergence 
application

When reducing nwsg density, use only every 
third spray nozzle (i.e., 1 open/2 closed).

Clethodim (Select) Controlling undesirable cool-season grasses before 
nwsg emerge in spring. Reducing nwsg coverage 
when growth becomes too dense.

10 oz/ac
Post-emergence 
application

When reducing nwsg density, use only every 
third spray nozzle (i.e., 1 open/2 closed).

Imazethapyr (Pursuit) Controlling undesirable grass and broadleaf plants, 
including yellow nutsedge.

1 – 2 oz/ac 
Pre- or post-emergence 
application

Will not control legumes; thus, Pursuit can 
be sprayed over desirable legumes to control 
non-leguminous forbs.

Appendix 1. Herbicide use guide for common native warm-season grass applications.

Herbicide Use Application Rate Objectives/Considerations
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Appendix 2. Major habitat types and arrangement preferred by selected wildlife.

Primary 
species 
managed

Percent 
nwsg and 
associated 
forbs

Arrangement 
of nwsg

Percent cool-
season legumes 
and annual 
grains 

Percent 
row
cropland

Percent mast-
producing 
hardwoods

Percent brushy 
cover (incl. 
0–3-year-old 
hardwood and 
pine stands)

Bobwhite quail 20 – 80 Blocks > 2 
acres or strips 
≥ 50’ wide

2; In fi rebreaks 5 – 50 5 – 20 20 – 50 

Cottontail 
rabbit

10 – 80 Blocks 1 – 5 
acres or strips 
≥ 50’ wide

2; In fi rebreaks 
or small fi elds

5 – 50 10 – 40 20 – 50 

Wild turkey 10 – 30 Blocks > 2 
acres

2 – 5; In 
fi rebreaks or 
fi elds 

5 – 50 30 – 60 10 – 30 

White-tailed 
deer

5 – 30 Blocks > 2 
acres

2 – 5; In 
fi rebreaks or 
fi elds

5 – 50 30 – 60 20 – 40 

Grass/shrub
songbirds 
(fi eld sparrow, 
blue grosbeak, 
indigo bunting, 
yellow-
breasted chat)

30 – 70 Blocks > 5 
acres or strips 
> 50’ 

In fi rebreaks <10 0 50 – 70 

Grassland
songbirds 
(grasshopper  
sparrow, 
Henslow’s  
sparrow, 
eastern 
meadowlark, 
dickcissel)

70 – 100 Blocks or 
complexes   
> 100 acres

In fi rebreaks <10 0 <20
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LANDOWNER GOAL

WILDLIFE 
HABITAT ONLY

HAY OR FORAGE
AND WILDLIFE

HAY OR FORAGE
ONLY

PRE-EXISTING CONDITION PRE-EXISTING CONDITION PRE-EXISTING CONDITION

ROW
CROP

NON-NATIVE
WARM-SEASON
HAY/PASTURE

DESIRED
FALLOW/
WEEDY

VEGETATION

DIRECT PLANT
NWSG MIX
IN SPRING

W/PRE-EMERGE
HERB.

APPLICATION

FEB./MAR.
BURN

DIRECT PLANT (DRILL SG, LB/BB/
IG, EG) IN SPRING WITH 

PRE-EMERG. HERB. APPLICATI0N

SPRING
BURNDOWN

HERB.

SPRING/
SUMMER

SELECTIVE
HERBICIDE
(IF NEEDED)

SUMMER
HERB.

POOR RESPONSE
BY DESIRED NATIVE

VEGETATION OR
UNDESIRABLE

SPECIES PRESENT

MANAGE BY 
PERIODIC 

DISC/BURN/
HERB.

POST-EMERGENCE
WEED CONTROL

COOL-SEASON
HAY PASTURE

ROW
CROP

NON-NATIVE
WARM-SEASON
HAY/PASTURE

FALLOW/
WEEDY

VEGETATION

COOL-SEASON
HAY PASTURE

ROW
CROP

NON-NATIVE
WARM-SEASON
HAY/PASTURE

FALLOW/
WEEDY

VEGETATION

COOL-SEASON
HAY PASTURE

FALL
HERB.

SPRING DISC (NON-HIGHLY ERODIBLE SITES)

GOOD
RESPONSE

BY DESIRED
NATIVE

VEGETATION

SELECTIVE HERB

FEB./MAR. BURN

FEB./MAR.
BURN

SUMMER
HERB.

DIRECT PLANT
NWSG MIX
IN SPRING

W/PRE-EMERGE
HERB.

APPLICATION

FEB./MAR.
BURN

DIRECT PLANT NWSG MIX
IN SPRING W/PRE-EMERGE

HERB. APPLICATION

SUMMER
HERB.

FALL
HERB.

FALL
HERB.

FEB./MAR.
BURN

FEB./MAR.
BURN

Recommended seeding rates (pounds of Pure Live Seed per acre) and planting dates for native 
warm-season grasses.

Species   Wildlife Habitat1  Forage Stand  Planting Dates
Big bluestem          4 – 6            10 – 12      Apr – May
Little bluestem          4 – 6                     --           Apr – May
Indiangrass          4 – 6            10 – 12      Apr – May
Switchgrass          3 – 4                   10                      Apr – May
Sideoats grama          4 – 6                     --                      Apr – May
Eastern gamagrass                  4 – 6            10 – 12      Apr – May
Wildlife mixture          4 – 6                     --                      Apr – May
     
1 All seeding rates are for a single-species planting. Single-species plantings, however, are not normally recommended specifi cally for wildlife    
  habitat. Therefore, the rate of each species included in a mixture should be reduced according to the number of species in the mixture, the    
  composition preferred and the desired structure of the resulting stand.

POST-EMERGENCE
WEED CONTROL

Appendix 3. Flow chart for landowners planning to plant native warm-season grasses.

DIRECT PLANT NWSG MIX
IN SPRING W/PRE-EMERGE

HERB. APPLICATION
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Disclaimer: Use of brand or trade names in this publication is for clarity and information; it does not imply 
approval of the product to the exclusion of others, which may be of similar, suitable composition. Always be sure 
to read, understand and follow directions and precautions on herbicide labels before use. As herbicides, herbicide 
labels and their availability and recommendations may change, it is best to consult your local Extension agent for 
the latest recommendations on herbicide use.
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ABSTRACT 

Native warm-season grasses are highly diverse and serve fundamental roles in many 

conservation plant mixes (e.g., for forage, biofuel, and wildlife habitat). However, evaluations 

comparing their performance are relatively few.  This study’s objective was to compare the 

performance or adaptability of 42 varieties of native warm-season grasses grown at Beltsville, 

Maryland from 2015 to 2017.  Variation exists between species and varieties regarding 

establishment, performance, size, and timing of their phenological growth stages.  Species 

evaluated include:  eastern gamagrass, Indiangrass, big bluestem and switchgrass.  Evaluations 

included survival percentage, green-up date, boot stage date, size at boot stage, flowering date, 

seed maturity date, and disease susceptibility.   

In this study these varieties performed best: Forage - Big bluestem OZ-70 Germplasm, Suther 

Germplasm and ‘Niagara’.  Indiangrass ‘Rumsey’, Prairie View Germplasm and Coastal 

Germplasm.  Size - Largest switchgrass varieties are Timber Germplasm, BoMaster and 

‘Kanlow’.  Wildlife Habitat - Indiangrass varieties are Coastal Germplasm, Prairie View 

Germplasm and ‘Americus’. 

INTRODUCTION 

Native warm-season grasses (NWSG) such as eastern gamagrass (Tripsacum dactyloides), 

Indiangrass (Sorghastrum nutans), big bluestem (Andropogon gerardii) and switchgrass 

(Panicum virgatum) are important in the Mid-Atlantic for summer forage, wildlife habitat, and 

potentially for biofuel production.  NWSG are drought tolerant and typically long-lived 

perennials that develop deep roots.  Some NWSG are beneficial in producing forage during the 

summer slump (July to September) when hot, dry conditions typically limit cool-season grass 

production. NWSG can produce 3 to 5.5 tons/acre of dry matter yield annually (Ugiansky, 

Vough 2013).  In meadows, smaller NWSG increase plant diversity attracting diverse species of 

wildlife (Sarver 2010). Larger, late season NWSG produce more and higher quality summer 

forage.  The long establishment period of 2 to 3 years may limit their use with producers and 

land owners.  Comparative performance evaluations benefit producers and conservation planners 

in matching the right NWSG to the right use. The most suitable NWSG for pollinator plantings 

are likely those whose provenance is closest to the planting (Sarver, 2010).  Smaller NWSG 

typically allow for a more physically diverse wildlife habitat; conversely, NWSG should also be 

sizeable enough to sustain prescribed burns in locations where maintenance burns are feasible.     

Switchgrass and big bluestem tend to dominate plantings and should be used in moderation if at 

all (Sarver 2010).  Indiangrass has less tendency to dominate and is a better choice for wildlife 

plantings.   
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MATERIALS AND METHODS 

In 2008 and 2009, the National Plant Materials Center (NPMC) planted 20 plants of each variety 

on one-foot centers in twenty-foot-long rows with ten feet between blocks (Figure 1).  Plugs 

received minimal irrigation during establishment. Lime was applied at planting to correct for low 

soil pH and soil tests were conducted every 2 years. No supplemental fertilizer was applied.  

Plots were mowed between the rows as needed, broadleaf weeds were controlled with spot 

herbicide applications, and NWSG were mowed to 8 inches in height after the first killing frost. 

From 2009 to 2015, plants were left to fully establish and mature.  

 

Figure 1.  Native warm season grass evaluation plot, NPMC, Beltsville, MD. 

Data was collected weekly (May through September) from 2015 through 2017.  Varieties were 

evaluated for survival in 2009-2011 and again in 2014-2015.  Varieties were also evaluated for 

plant height and width at the boot stage, green up date, 75% boot stage date, 75% flowering date, 

and hard dough seed maturity.  Basal area was calculated by multiplying height x width.  Species 

evaluated were primarily NRCS plant materials releases (Table 1)  
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Table 1.  Native Warm Season Grass varieties evaluated in Beltsville, MD, the origin of the variety, the 

year the material was released commercially, and the developer of the material. 

  Variety* Origin* Year Developer 

E
a

st
er

n
 

G
a

m
a
 

G
ra

ss
 ‘Meadowcrest’ Beltsville, MD 2006 NY PMC 

‘Highlander’ Montgomery Co., TN 2003 MS PMC 

‘Pete’ KS and OK 1988 KS PMC 

B
ig

 B
lu

es
te

m
 

WV PMC (unreleased 9093698) Kingwood, WV N/A WV PMC 

NJ PMC (unreleased 9094220) South MA N/A NJ PMC 

Suther Germplasm Cabarrus Co., NC   2002 NJ PMC 

‘Niagara’ Erie Co., NY   1986 NY PMC 

NY PMC (unreleased 9046932) New England  composite N/A NY PMC 

Southlow Germplasm Southern MI   2001 MI PMC 

Mammoth KY composite N/A Roundstone Seed Co. 

OZ-70 Germplasm Pawnee Co., NE  2004 MO PMC 

‘Bonanza’ Pawnee derivation 2004 ARS NE 

‘Goldmine’ Kaw derivation  2004 ARS NE 

‘Roundtree’ Manhattan, KS  1950 MO PMC 

‘Kaw’ Riley Co., KS   1950 KS PMC 

‘Earl’ Parker Co., TX 1996 TX PMC 

‘Bonilla’ Bonilla, SD 1986 ND PMC 

In
d

ia
n

ra
ss

 

NJ PMC (unreleased 9046933) New England composite N/A NY PMC 

Coastal Germplasm CT, RI & MA composite 2007 NJ PMC 

NY PMC (unreleased 591811) NY  N/A NY PMC 

Prairie View Germplasm Central & Southern IN 2005 MI PMC 

Southlow MI Germplasm Southern MI 2001 MI PMC 

‘Americus’ AL & GA composite 2002 GA PMC 

‘Rumsey’ Jefferson Co., IL 1983 MO PMC 

‘Nebraska-54’ NE composite 1957 H. Hummel (private) 

S
w

it
ch

g
ra

ss
 

High Tide Germplasm Perryville, MD 2007 NJ PMC 

Timber Germplasm NC  2009 NJ PMC 

‘Shelter’ Pleasants Co., WV  1978 NY PMC 

‘Carthage’ Carthage, NC   2006 NJ PMC 

‘BoMaster’ Southeastern US   2006 ARS/NC State Univ. 

Southlow MI Germplasm Southern MI 2001 MI PMC 

‘Sunburst’ Union Co, SD 1983 SD AES 

‘Cave-in-Rock’ Southern IL   1974 MO PMC 

‘Shawnee’ Southern IL 1995 NE ARS 

‘Dacotah’ Breien, ND 1989 ND PMC 

‘Forestburg’ Sanborn Co., SD 1987 ND PMC 

‘Trail Blazer’ NE composite 1984 Univ. of NE/ARS 

‘Pathfinder’ NE, KS 1967 NRCS/ARS 

‘Kanlow’ Wetumah, OK.  1963 KS PMC 

‘Blackwell’ Blackwell, OK  1944 KS PMC 

‘Alamo’ Frio River, TX   1978 TX PMC 

EG 1101 
Improved Alamo 
(proprietary) 

2009 Ceres Energy Co. 

EG 1102 
Improved Kanlow 
(proprietary) 

2009 Ceres Energy Co. 

*Varieties listed in order of increasing distance from Beltsville, MD to origin. 
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RESULTS AND DISCUSSION 

Survival and Adaptability.  

After the two-year establishment period, all three eastern gamagrass varieties died and were 

removed.  All three varieties were found to be infested with stalk borer larvae (Papaipema 

nebris).  While the southern cornstalk borer is a known eastern gamagrass pest (Springer et al 

2011), this was the first time the stalk borer was been documented affecting eastern gamagrass.  

The larvae probably migrated from nearby Conservation Reserve Program areas (Gesell and 

Calvin 2000).  The stalk borer did not affect adjacent big bluestem, Indiangrass and switchgrass 

plants.     

Overwintering survival evaluations of the remaining species occurred the spring following the 

first (2009 to 2010) and second growing seasons (2010 to 2011).  All varieties had overwinter 

survival above 70%, except for switchgrass variety EG1101 which had only 40%. Switchgrass 

varieties ‘Forestburg’, ‘Pathfinder’, ‘Trailblazer’ and Southlow MI Germplasm performed poorly 

after establishment and were removed from the study in 2015.  The upper Midwest varieties were 

not well adapted well to mid-Atlantic warm, humid growing conditions (Figure 2).     

 

Figure 2.  2015 - 2017 Temperature and precipitation during the growing season for native warm 

season grass, Beltsville, MD. 
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Boot Stage.  

With proper management, NWSG provides large amounts of high quality and palatable summer 

forage.  Producers are reticent to wait 2 to 3 years necessary for their establishment.  As NWSG 

begin to flower and set seed, the stems contain more lignin decreasing palatability.  Haying or 

grazing NWSG harvested prior to the boot stage allows for maximized biomass accumulation 

and palatability.  Big bluestem and Indiangrass varieties varied in phenological response more 

than switchgrass.  Most big bluestem and all Indiangrass were found to vary about 1000 growing 

degree days or about 5 weeks, whereas switchgrass started boot stage earlier and showed more 

uniform responses (Figure 3). Nine big bluestem varieties reached the boot stage in July and five 

in early August.  All but two Indiangrass varieties booted in August.  All switchgrass varieties 

booted over a two-week period in July.  Later booting big bluestem varieties, OZ-70, Suther 

Germplasm and Niagara along with Indiangrass varieties ‘Rumsey’, Prairie View Germplasm 

and Coastal Germplasm may be a better summer forage than earlier booting switchgrass.  

‘Americus’ Indiangrass booted regularly in October, much later than all other NWSG.   

 
 

 

 

 

Size. 

NWSG size was measured at 75% boot stage.  On average, switchgrasses were largest followed 

by big bluestem, then Indiangrass (Figure 4).  Intervarietal variation was similar for each species, 

where the smallest to largest variety difference was about 200% in basal area, 750 in² to 1500 in² 

for Indiangrass.  Diverse plant size and morphology are generally beneficial for associated 

animals and insects.  Smaller NWSG are more useful in meadows creating perennial niches for 

animals and insects to use for nesting, protection from predators, and other uses while still 

Figure 3.  Boot Stage Timing - average (2015-2017) growing degree days (50º/86ºF) required to reach 

75%boot stage of selected NWSG varieties.  
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providing fuel for prescribed burns (Sarver 2010).  Switchgrass and big bluestem tend to 

dominate plantings while Indiangrass is less apt to overshadow forbs.   

 

 
 

 

 

 

CONCLUSIONS 

 

We attempted to provide an overall qualifier for each variety by ranking it against all varieties 

within the same species separately for each trait (Table 2).   

  

Forage.   

The best NWSG for livestock forage is generally those that provide ample biomass, boot later, 

and are resilient to grazing pressure.  Several varieties of each species may be promising for 

grazing in the mid-Atlantic.  All switchgrass varieties booted in early July, earlier than big 

bluestem and Indiangrass (Figure 3) and unless actively managed the switchgrass varieties may 

become stemmy (Keyser 2013).  Several later booting big bluestem and Indiangrass varieties 

may be promising for grazing by providing a later summer grazing window.  Big bluestem 

varieties OZ-70, Suther Germplasm and Niagara boot later and are larger.  Most of the later boot 

stage Indiangrass varieties tested averaged 1000-1500 in² in size, which is smaller than OZ-70.   

 

Wildlife Habitat.    

The smallest and most local Indiangrass varieties tested were Coastal Germplasm, Prairie View 

Germplasm and ‘Americus’.  

  

Figure 4.  Average size (in.²) at 75% boot stage of selected NWSG varieties grown at Beltsville, 

MD (2015 to 2017).   
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REZONING-21-0012 and MP-21-0003. Proffer and Master Plan Amendment for the Continuing Care Retirement Facility at Ford's 

Colony (Ford's Village) 

Staff Report for the December 1, 2021, Planning Commission Public Hearing 

 

 

This staff report is prepared by the James City County Planning Division to provide information to the Planning Commission and Board of Supervisors to assist 

them in making a recommendation on this application. It may be useful to members of the general public interested in this application. 
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SUMMARY FACTS 

Applicant:  Mr. Vernon Geddy, III, on behalf of Frye 

Development, LLC 

 

Land Owners: SWR-HOCKADAY, LLC & 

MCMURRAN, MARTHA 

 

Proposal: A request to amend the adopted proffers 

and master plan for the Continuing Care 

Retirement Facility at Ford’s Colony. The 

proposal would permit up to 286 age-

restricted residential units consisting of 

single-family dwellings and multifamily 

dwellings, as well as a facility containing a 

total of no more than 230 age-restricted 

assisted living/memory care rooms/skilled 

nursing beds, with no more than 75 

apartments, no more than 155 assisted 

living rooms/memory care rooms, and no 

more than 40 skilled nursing beds. This 

development would include accessory 

amenities intended for the residents and 

employees of the development and not the 

general public. 

 

Location: 3889 News Road 

 

Tax Map/Parcel No.: 3730100004 

 

Current Zoning: R-4, Residential Planned Community 

District with proffers 

  

Project Acreage: +/- 179.2 acres 

 

Comprehensive Plan: Low Density Residential 

 

Primary Service Area: Inside 

(PSA) 

 

Staff Contact: Thomas Wysong, Senior Planner II 

 

PUBLIC HEARING DATES 

 

Planning Commission: November 3, 2021, 6:00 p.m. (Postponed) 

December 1, 2021, 6:00 p.m. 

 

Board of Supervisors:  TBD 

 

FACTORS FAVORABLE 

1. Staff finds the proposal to be consistent with the adopted 2045 

Comprehensive Plan. 

 

2. Pursuant to the Fiscal Impact Analysis (FIA) submitted for this 

application, the proposal is expected to have a positive fiscal 

impact. 

 

3. Due to the proffered age restriction, the proposal is not anticipated 

to generate any schoolchildren. 

 

4. The applicant has proffered cash contributions that are intended to 

mitigate the impacts of this proposal.  

 

5. The applicant has proffered transportation improvements that 

adequately mitigate impacts to News Road and the surrounding 

transportation network. 
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6. The applicant has proffered for the 286 single-family and 

multifamily units to be constructed to Energy Star (or equivalent 

independent) residential certification. 

 

7. The applicant has proffered for the submittal of a Nutrient 

Management Plan for all landscaped areas within the 

development. 

 

8. The applicant has proffered the installation of a bus stop and 

shelter on News Road adjacent to the main entrance into the 

Property, upon request of Williamsburg Area Transit Authority 

(WATA) or any successor agencies. 

 

9. The applicant has proffered to reserve two assisted living beds for 

Medicaid-qualified individuals under the Auxiliary Grant 

Program administered by the Virginia Department of Social 

Services. 

 

10. Impacts: See Impact Analysis on Pages 10-12. 

 

FACTORS UNFAVORABLE 

 

1. Impacts: See Impact Analysis on Pages 10-12. 

 

2. See Affordable/Workforce Analysis on Page 8. 

 

SUMMARY STAFF RECOMMENDATION 

 

Staff recommends that the Planning Commission recommend 

approval of the proposed amendment to the proffers and master plan 

to the Board of Supervisors. 

PROJECT DESCRIPTION 

 

This application proposes to amend the currently adopted Ford’s 

Colony Master Plan and related proffers for the Continuing Care 

Retirement Community (CCRC) proposed on the property. This 

previously approved CCRC, which has not commenced development, 

is known as Ford’s Village and is identified as Section 37 on the 

approved Ford’s Colony Master Plan. The use of the property for 

continuing care is not proposed to change, though this amendment 

does significantly change the proposed unit mixture and internal site 

layout for Ford’s Village. 

 

Master Plan Amendment  

 

Under the currently approved Master Plan (MP-0008-2007), the 

access to Ford’s Village is proposed to be provided via an entrance on 

News Road, located across from the Firestone residential entrance to 

Ford’s Colony. The streets internal to Ford’s Village are proposed to 

be privately maintained and the project is shown connecting to public 

water and sewer provided by James City Service Authority (JCSA). 

 

In terms of internal layout, the currently approved 2007 Plan shows a 

total of 36 principal buildings, along with several smaller accessory 

structures. 19 of the buildings are two-unit townhouses (duplexes), 

which account for 38 units. The remaining 17 buildings and accessory 

structures are intended to house the various independent living units, 

assisted living rooms, and skilled nursing beds planned for the CCRC, 

which account for a total of 703 units/rooms/beds. There is also a wide 

variety of support uses including a health center, community meeting 

facility, parking and storage functions, maintenance and support 

functions, dining halls and kitchens, and on-site services (such as a 

barbershop, beauty parlor, post office, etc.). 

 

The proposed Master Plan amendment would change the proposed 

unit mixture by significantly increasing the amount of single-family 
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and multifamily units and significantly decreasing the amount of 

proposed apartments, resulting in a more balanced mix within the 

development. In this proposal, the land use would be divided into two 

categories: the single-family and multifamily units would account for 

286 units and be dispersed along the private road network proposed in 

Land Areas designated A, B, or C. The proposed apartments, memory 

care/assisted living and skilled nursing beds would account for a 

maximum of 230 units and be located within Land Area D, which is 

the hub of apartments, medical, and institutional uses. 

 

Both categories of development would be part of the same continuing 

care facility, with residents, and employees able to access the shared 

amenities within the parcel. These amenities include recreational 

amenities and limited commercial uses intended for the residents and 

employees of the development (not the general public) and including 

a café/coffee shop; education room; spa and wellness center; physical 

therapy and/or physician’s office(s), and pharmacy. 

 

As detailed in the following table, the unit mixture within the proposed 

Master Plan amendment would significantly increase the amount of 

single-family and multifamily units on-site, while also significantly 

reducing the amount of apartments. In terms of medical and 

institutional uses, the potential development for assisted 

living/memory care is increased, while the potential development of 

skilled nursing beds decreases. 

Table 1: Master Plan Unit Mix Comparison 

Unit/Bed Type Adopted 2007 

Master Plan 

Proposed 2021 

Amendment  

Difference 

Single-Family 

and 

Multifamily 

Units  

38 286 +248 

Apartments 558 75 -483 

Assisted 

Living/memory 

Care 

85 155 +72 

Skilled 

Nursing 

60 40 -20 

Total Max 741 516* -225 

 

*Per the amended proffers, the total amount of apartments, assisted 

living/memory care rooms/skilled nursing beds within the institutional 

facility (Land Use “D” on the Master Plan) shall not exceed 230 (see 

rows shaded blue in the Table), which is why this number is capped at 

516. 
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Proffer Amendment 

 

In conjunction with the proposed Master Plan amendment, the 

applicant is proposing to amend and restate the proffers for the parcel. 

This proposal includes revisions to the existing proffer language as 

well as the proposed removal of certain proffers as follows: 

 

 Revision to the proffered unit max and type to match what is 

proposed on the amended Master Plan (see Table 1 on Page 3 for 

details). 

 

 Revisions to the details of the proffered Stormwater Plan to reflect 

the amended approach to stormwater management on the Master 

Plan. 

 

 Revisions to the recreational amenities proffers to clarify that the 

proposed amenities are not open to the general public and are 

intended for residents of Ford’s Village. 

 

 Inclusion of a proffer requiring the submittal and approval of an 

updated traffic signal warrant analysis for the News 

Road/Firestone Drive/project entrance intersection prior to site 

plan or subdivision plan approval. 

 

 Revisions to the build-out trigger point for when traffic counts 

need to be submitted to the County (current approved number is 

at 247 units, then at 494 units; the proposed trigger point is at 400 

units, roughly halfway between the two). The purpose of the 

trigger points is to determine the traffic impacts at certain points 

during project build-out such that  any additional needed 

transportation improvements (such as entrance or turn lane 

improvements) can be  installed prior to continued build-out. 

 

 Removal of the Greenway Trail proffer, which proposes the 

construction and dedication to the public of this trail portion, on 

account of the lack of an interconnecting easement being made 

available from the Monticello Woods property (See Impact 

Analysis Table on Page 10 for further analysis). 

 

 Removal of the proffer requiring the submittal of the Cold Spring 

Swamp Drainage Analysis, on account of an analysis being 

completed for the swamp since the original rezoning and master 

plan approval for this property.  

 

 Removal of redundant proffers that establish standards already 

required by the Zoning Ordinance, including the proffer regulating 

lighting, archaeology study, natural resource study, etc. 

 

 Removal of proffers limiting heights for buildings no longer 

shown on the Master Plan. 

 

As detailed within Table 2, the proposed proffers also include 

revisions and updates to the cash commitments associated with this 

project. Specifically, the applicant is proposing to update and increase 

the per unit/room/bed commitment for the 2021 amendment to account 

for the Marshall & Swift Building Cost Index. The proposed proffers 

also remove the cash commitments to specific improvements from the 

2007 rezoning related to infrastructure development, namely sewer 

and road improvements. The $60,000 cash commitment to sewer 

infrastructure has been proposed for removal, as has the $36,000 cash 

commitment to road improvements for the Monticello Avenue/News 

Road Intersection and Monticello Avenue Corridor. The $60,000 

proffered for off-site sewer improvements is proposed for removal by 

the applicant. JCSA has raised no concerns with this proposed removal. 

 

The $36,000 proffered for off-site transportation improvements to the 

News Road/Monticello Avenue intersection and the Monticello Avenue 

Corridor is proposed for removal by the applicant on account of these 
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improvements having been completed since the original rezoning. 

 

Overall, the total development amount of cash contribution for the 

project is expected to decrease by approximately 25% from 

$1,757,475.00 to $1,326,095.15, depending on final unit mix. This is 

largely attributed to the overall proposed reduction in dwelling units 

resulting from the amended Master Plan and proffers, in which the 

current proffered amount of 596 residential units is being decreased by 

40% to 361 dwelling units. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



REZONING-21-0012 and MP-21-0003. Proffer and Master Plan Amendment for the Continuing Care Retirement Facility at Ford's 

Colony (Ford's Village) 

Staff Report for the December 1, 2021, Planning Commission Public Hearing 

 

 

This staff report is prepared by the James City County Planning Division to provide information to the Planning Commission and Board of Supervisors to assist 

them in making a recommendation on this application. It may be useful to members of the general public interested in this application. 

Page 6 of 14 

Table 2: The Village at Ford’s Colony: Cash Contribution Proffer Comparison 

Cash Contribution Proffer Summary 

 

Approved 2007 Proffers (in 2008 dollars) 

 

 

2021 Proffer Amendment 

Proffer Use: Amount: 
 

Amount: 

Fire, Police, Emergency Services, Library, 

Public Facilities: 

$1,000.00 per Dwelling Unit  

(x 596 Dwelling Units = $596,000.00 

$1,277.61 per Dwelling Unit  

(x 361 Dwelling Units) = $461,217.21 

Fire, Police, Emergency Services, Library, 

Public Facilities: 

$250.00 per Room/Bed  

((x 83 Rooms) + (x 60 Beds) = $35,750.00 

$319.40 per Room/Skilled Nursing Unit* 

(x 115 Rooms) + (20 Skilled Nursing Units) 

= $43,119 

Water Infrastructure Development: 
$870.00 per Dwelling Unit   

(x 596 Dwelling Units) = $518,520.00 

$1,111.52 per Dwelling Unit 

(x 361 Dwelling Units) = $401,258.72 

Water Infrastructure Development: 
$435.00 per Room/Bed 

(x 83 Rooms) + (x 60 Beds) = $62,205.00 

$555.76 per Room/Skilled Nursing Unit 

x (115 Rooms +20 Skilled Nursing Units) = 

$75,027.6 

Sewer Infrastructure Development: $60,000.00 (one-time payment) $0 

Monticello Avenue / News Road Intersection 

and Monticello Avenue Corridor Improvements: 
$36,000.00 (one-time payment)  

$0 

Road Improvements: 
$750.00 per Dwelling Unit  

(x 596 Dwelling Units = $447,000.00) 

$958.20 per Dwelling Unit 

(x 361) = $345,910.2 

Total Cash Contribution Per Dwelling Unit: 
Up to: $2,620.00 per Dwelling Unit 

(x 596 Dwelling Units = $1,561,520.00) 

Up to $3,347.33 per Dwelling Unit 

(x 361 Dwelling Units) = $1,208,386.13 

Total Cash Contribution Per Room/Bed: 
$685.00 per Room/Bed 

(x 143 Rooms/Beds) = $97,955.00 

$875.16 per Room/Skilled Nursing Unit 

(x 135 Rooms/Unit) = $118,146.6 

Total Development Cash Contribution:** Up to: $1,757,475.00 Up to $1,326,095.15*** 

*Per the proffers, one skilled nursing units is equal to two beds 

**Cash amount is stated as “up to” on account of the different unit mix possibilities, per the proffers in both proposals 

***Per the proffers, two of the four beds within one of the assisted living rooms will be reserved for Medicaid qualified individuals and are exempt from the proffered cash contribution, which is why half a unit’s worth of cash 

contributions (2 beds=$437.58) has been subtracted from the estimated total. 
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Transportation Analysis 

 

Separate from the cash contributions, the applicant has proffered the 

same on-site transportation improvements included within the 2007 

rezoning, with the exception of the shoulder bike lane on News Road, 

which is not recommended by the County’s bicycle/pedestrian maps 

and has been removed from the proffers. These on-site improvements 

include the following:  

 A signal at the intersection of News Road, Firestone Drive, 

and the project entrance (if warranted by updated traffic signal 

warrant analysis that is proffered to be completed prior to 

development plan approval). 

 An exclusive left-turn lane from westbound News Road into 

the Property; 

 An exclusive right-turn lane from eastbound News Road into 

the Property at the main entrance into the Property at the 

intersection of News Road and Firestone Drive. 

 The restriping of the existing southbound left-turn lane on 

Firestone Drive at News Road to be a shared left and through 

lane.  

 The installation of an exclusive left turn on westbound News 

Road at the intersection with Powhatan Secondary 

 The installation or payment for a traffic signal at the 

intersection of News Road and Powhatan Secondary at the 

time such signal is warranted. 

 

The applicant has submitted a trip generation calculation 

memorandum (see Attachment on Page 9) for this proposal that 

compares the proposed unit mix to information within the previously 

approved traffic studies for Ford’s Colony, including the study 

performed for the rezoning of this parcel in 2007 and the 2020 Kimley-

Horn Associates traffic study. The traffic study from the 2007 rezoning 

showed a daily trip generation of 2,697, while the proposed generation 

for this amendment shows a total of 1,916 trips, a reduction of 781 

daily trips. 

 

The County adopted the Adequate Transportation Facilities Test by 

resolution on August 14, 2018. This policy requires for a proposed 

Special Use Permit (SUP) or rezoning to be tested during the 

application process to ensure that transportation facilities are adequate 

to mitigate traffic impacts. Per the adopted policy, a proposed rezoning 

or SUP application will pass the test if: 

 

i. No off-site improvements are required by the TIA that is approved 

by both the Planning Director and the Virginia Department of 

Transportation (VDOT); or  

ii. All off-site improvements recommended by a TIA that is 

approved by both the Planning Director and the VDOT are guaranteed 

in a form approved by the Planning Director and County Attorney. 

 

The transportation improvements proffered with this application 

ensure that this proposal passes the Adequate Transportation Facilities 

Test. 

 

Parks and Recreation Analysis 

 

This project is required to meet the R-4 Zoning Ordinance 

requirements, which requires 40% of the overall planned development 

of Ford’s Colony to be open space. If approved, this proposal would 

result in no change in the overall open space for Ford’s Colony, which 

is 52.3%. The R-4 District also requires one acre of recreational open 

space per 350 dwelling units. This proposal exceeds this requirement 

by proposing a minimum of four acres of dedicated recreation area. 

 

The R-4 requirements do not encompass all aspects of the Parks and 

Recreation Development Guidelines, which include trails, 

courts/pools, and fields. Please see below for the proposal analysis. 

 

 Requirement: Park land (0.83 acres minimum). 
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 Applicant Proposal: The Master Plan guarantees a minimum of 

four acres of recreational land and facility, which substantially 

exceeds the recommended amount.  

 

 Requirement: Playground (minimum of five activities) or other 

age-appropriate alternative facility. 

 Applicant Proposal: The Master Plan shows eight pocket parks, in 

which playgrounds can be located; however, the Master Plan and 

proffers do not commit to facilities in the pocket parks. 

 

 Requirement: Hard surface sport court or pool. 

 Applicant Proposal: The applicant has proffered pickleball courts, 

to be located within the Land Use areas designated for single-

family and multifamily development.  

 

 Requirement: Graded athletic field. 

 Applicant Proposal: The applicant is not proposing a graded 

athletic field as part of this proposal.  

 

 Requirement: Paved multiuse trail. 

 Applicant Proposal: The applicant is proposing the Greenway 

Trail to serve the site, as well as a multiuse path along News Road. 

 

The Parks and Recreation Development Guidelines state that the 

Board of Supervisors may approve alternatives to the recommended 

facility categories listed above. The applicant has submitted an 

exception request (see Attachment on Page 10). While play-

grounds/age-appropriate alternative facilities and a graded athletic 

field are not included in this proposal, other recreational amenities 

proposed for the site include a spa and wellness center, an outdoor 

pool, and walking/biking paths. 

 

 

The County’s 2002 Greenway Master Plan proposed a Greenway 

Trail traversing this property from News Road to Monticello Avenue. 

The currently adopted Master Plan shows the proposed Greenway 

Trail connecting from News Road to the southern portion of the 

property. The proposed Master Plan shows the Greenway Trail 

traversing the southern portion of the property and connecting to the 

“Park” and “Clubhouse/Recreation” areas, but offering no connection 

to the southern property line. 
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Housing Affordability Analysis 

 

The Comprehensive Plan encourages inclusion of affordable and 

workforce units within new residential development. The 361 

proposed units are planned to be a mix of single-family, multifamily, 

or apartments, all to be offered at market rate within the context of the 

Continuing Care development. At this time, it is undetermined what 

the exact unit mix will be. The tables below provide the sales and 

rental prices affordable at distinct percentages of Area Median Income 

(AMI) level, which is $84,500 for 2021.  

 

Affordable Sales Price by AMI % 

% AMI Upper limit of the sales price 

affordable to this AMI level 

(2021 Prices) 

  30% $129,750 

  60% $257,250 

  80% $341,950 

100% $427,125 

120% $512,000 

 

Affordable Rental Price by AMI % 

% AMI Upper limit of the rental price 

affordable to this AMI level 

(2021 Prices) 

  30% $   634 

  60% $1,268 

  80% $1,689 

100% $2,113 

120% $2,535 

PLANNING AND ZONING HISTORY 
 

The subject property is currently an undeveloped parcel of land 

(formerly known as the “Warburton Tract”) which is largely in a 

natural, undisturbed state. The land has previously been timbered, and 

remnants of several logging roads cross it in various locations. The 

parcel is heavily vegetated with a mixture of pines, hardwoods, and 

dense underbrush. The ground is higher in the center of the property, 

and slopes away steeply toward the eastern, southern, and western 

edges. Cold Spring Swamp runs along the eastern boundary of the 

property, and the main stem of Powhatan Creek runs along the western 

property boundary. The property is approximately 179.20 acres in size. 
 

This parcel was rezoned in 2008 from the R-8, Rural Residential 

Zoning District to the R-4, Residential Planned Community with 

proffers and incorporated into the Ford’s Colony Master Plan. The 

proposed use for the property on the approved Master Plan is a CCRC 

consisting of 38 townhomes, 558 independent living units, 83 assisted 

living rooms, and 60 skilled nursing beds. In conjunction with this 

rezoning and master plan, the parcel was removed from the Gordon 

Creek Agricultural and Forestal District (AFD). No development has 

commenced within the property and no cash proffers have been 

collected. 
 

SURROUNDING ZONING AND DEVELOPMENT 
 

North: R-2, General Residential (Springhill Subdivision) R-4, 

Residential Planned Community District (Ford’s Colony). 
 

West: A-1, General Agricultural. 
 

South: PUD-R, Planned Unit Development Residential Community 

District (Monticello Woods). 
 

East: R-4, Residential Planned Community District (Powhatan 

Secondary.
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IMPACT ANALYSIS 

Impacts/Potentially  

Unfavorable Conditions 

Status 
(No Mitigation 

Required/Mitigated/Not 

Fully Mitigated) 

Considerations/Proposed Mitigation of Potentially Unfavorable Conditions 

Please note the information in the Status column indicated below does not include information from the Financial Impacts of Residential Units 

section of this staff report. 

Public Transportation: Vehicular Mitigated - Please see the Transportation Analysis on Page 7.  

- Per the proffers, upon the request of the WATA, the Owner shall install a 

bus stop, and shelter on News Road adjacent to the main entrance into the 

Property, with the exact location being subject to the approval of WATA. 

Public Transportation: 

Pedestrian/Bicycle 

Not Fully Mitigated - The County’s Pedestrian Accommodation Master Plan and Regional 

Bikeways Map shows the need for a multiuse path along the property frontage 

on News Road. 

- The proposed Master Plan shows a multiuse path abutting the News Road 

frontage in between the primary entrance and emergency access entrance for 

the property, but not the entirety of the property as recommended on the 

maps. 

- Pursuant to Section 24-35 of the Zoning Ordinance, the proposed 

improvements shown on these maps are required to be shown on the site plan 

and installed at development. 

- The County’s 2002 Greenway Master Plan proposed a Greenway Trail 

traversing this property from News Road to Monticello Avenue.  

- The currently adopted Master Plan shows the proposed Greenway Trail 

connecting from News Road to the southern portion of the property. The 

proposed Master Plan shows the Greenway Trail traversing the southern 

portion of the property and connecting to the “Park” and 

“Clubhouse/Recreation” areas, but offering no connection to the southern 

property line. 
 

Public Safety 

 

Mitigated 

 

- Located within a six-minute radius of Fire Station 5. 

- The proposal is expected to generate impacts that are mitigated by the 

proffered cash contributions (see Table 2 on Page 6 for details). 
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Impacts/Potentially  

Unfavorable Conditions 

Status 
(No Mitigation 

Required/Mitigated/Not 

Fully Mitigated) 

Considerations/Proposed Mitigation of Potentially Unfavorable Conditions 

Please note the information in the Status column indicated below does not include information from the Financial Impacts of Residential Units 

section of this staff report. 

Public Schools No Mitigation Required 

 

- Ford’s Village is proposed as a CCRC. Per the proffers, all proposed units 

are age-restricted and are not expected to generate schoolchildren. 

Public Parks and Recreation No Mitigation Required - See Analysis on Pages 7 & 8. 

Public Libraries and Cultural 

Centers 

Mitigated - Per the proposed proffers, the applicant is contributing a portion of the 

$1,277.61 to mitigate impacts to the library. 

Groundwater and Drinking Water 

Resources 

Mitigated  - The Master Plan proposes to connect to the existing water and sewer facilities 

currently located within News Road. JCSA has reviewed and approved the 

water and sewer flows within the CIS, as well as the proposed utility layout 

within the Master Plan. 

- Per the proposed proffers, the property will be developed with water 

conservation standards approved by JCSA. 

 

Watersheds, Streams, and 

Reservoirs 

The property is located within the 

Powhatan Creek Watershed. 

Mitigated - The Master Plan shows a conceptual layout for stormwater management 

facilities.  

- The proposed proffers require the Master Stormwater Management Plan 

(MSWMP) for the Property be approved prior to the first site plan submittal 

and comply with the standards within the adopted Watershed Management 

Plan in place at time of submittal. 

 

Cultural/Historic 

 

No Mitigation Required - This property is identified as a Moderate sensitive area on the James City 

County Archaeological Assessment, meaning no archaeological study is 

required for this application as part of the legislative submittal.  

- Per Section 24-145 of the Zoning Ordinance, a Phase 1 Archaeological Study 

will be required for submittal and review as part of the initial site plan 

submittal. 
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Impacts/Potentially  

Unfavorable Conditions 

Status 
(No Mitigation 

Required/Mitigated/Not 

Fully Mitigated) 

Considerations/Proposed Mitigation of Potentially Unfavorable Conditions 

Please note the information in the Status column indicated below does not include information from the Financial Impacts of Residential Units 

section of this staff report. 

Nearby and Surrounding 

Properties 

No Mitigation Required - The proposed area to be developed as Ford’s Village will be residential in 

nature and age-restricted throughout, per the proposed proffers. The impacts 

related to nuisances such as noise and light are not anticipated to impact 

neighboring and surrounding proffers due to adequate buffering and 

Ordinance requirements regarding lighting. 

 

Community Character Mitigated - News Road is identified as a Wooded Community Character Corridor (CCC). 

- The Master Plan shows a 150-foot wide CCC buffer along the entire frontage 

of News Road on the property. This property is heavily wooded and consists 

of mature trees that provide substantial screening from the News Road right-

of-way. 
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FINANCIAL IMPACTS OF RESIDENTIAL UNITS 

 

On September 10, 2019, the Board of Supervisors adopted a resolution 

directing staff to produce a fact sheet that outlines general financial 

impacts of residential dwellings based on the Adopted Budget, the 

Capital Improvements Program, the Comprehensive Plan, the 

Strategic Plan, and any other relevant data. The resolution further 

directs that the fact sheet should address the immediate and long-range 

fiscal impacts related to increased use and demand on the following 

public facilities and resources. The per unit Residential Impacts are 

based on the Fiscal Year (FY) 2022 data provided by the Department 

of Financial and Management Services (FMS) and JCSA, as well as 

the projected number of annual residential unit data through 2034 (the 

Comprehensive Plan horizon year). The per unit impacts are detailed 

in Table 1 below. 

 

Table 1-Per Unit Fiscal Residential Impacts Information 

Category Residential 

Impact 

Proffered with current 

application* 

Public Transportation $   299.21 $958.20 

Public Safety - $1,277.61 

Public Schools $1,417.63 $0** 

Public Parks & Recreation $4,156.19 $0 

Public Libraries and 

Cultural Centers 

$   170.88 $1,277.61 (portion of 

Public Safety) 

Groundwater and 

Drinking Water Resources 

$3,542.69 $1,111.52 

Watersheds, Streams & 

Reservoirs 

$1,954.03 $0 

*The rooms/beds are excluded from this analysis, per the CCRC 

analysis guidance in the Comprehensive Plan. 

**All units are age-restricted and not expected to generate school 

children. 

 

The general financial impacts of dwelling units described above are 

for the County and residential development as a whole. Submission of 

a development-specific FIA is required for all rezoning’s that include 

a residential component. The FIA takes into account all development 

components, including both residential and non-residential uses and 

the results are also affected by types of residential units and projected 

assessed values.  

 

 The County’s FIA worksheet was submitted per the Fiscal Year 

2021 calculations provided by the Department of FMS (see 

Attachment No. 7). 

 

 Per that analysis, the development would result in a $727,922 

annual positive fiscal impact to the County. When not accounting 

for schoolchildren generation (which is not anticipated as a result 

of this age-restricted development), the impact is $1,887,000. 

 

Comprehensive Plan 

 

The 2045 Comprehensive Plan states that the use of land should be 

consistent with the capacity of existing and planned public facilities 

and services and the County’s ability to provide such facilities and 

services. The Plan also states “expect developments subject to zoning 

or SUP review to mitigate their impacts.” Information on impacts and 

the mitigation provided by this application are included in this staff 

report.  

 

The property is designated Low Density Residential (LDR) on the 

adopted 2045 Comprehensive Plan Land Use Map and is located 

inside the PSA. The following general guidance is stated for the LDR 

designation in the Comprehensive Plan: 
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Single-family homes, multifamily units, and retirement and care 

facilities/communities are all recommended uses in LDR areas 

provided that development: 

 

 Complements the residential character of the surrounding area; 

 

 Has traffic, noise, and lighting impacts similar to surrounding uses; 

 

 Is generally located on collector or arterial roads at intersections; 

and 

 

 Provides adequate screening and buffering to protect the character 

of nearby residential areas. 

 

 Act as a transitional use between residential and commercial areas 

or, if located within a residential community, be integrated with the 

residential character of the area rather than altering its nature. 

 

Staff finds this proposal meets all of these criteria. Additionally, the 

Comprehensive Plan recommends a gross density of one to four units 

per acre in LDR areas. When describing the review process for a 

CCRC, the Comprehensive Plan recommends the density be based on 

the number of independent living units (361 units), with the assisted 

living rooms and/or skilled nursing beds excluded from this 

calculation as these are considered institutional uses. 

 

As such, this application would result in a significant decrease in the 

density on the subject parcel from the 3.59 units per acre to 2.17 

dwelling units per acre. This proposal would also result in a marginal 

decrease within the overall density of Ford’s Colony from 1.25 unit 

per acre to 1.13 units per acre. 

STAFF RECOMMENDATION 

 

Staff recommends that the Planning Commission recommend 

approval of the proposed Master Plan and proffer amendment 

application. 

 

 

 

TW/ap 

RZ21-12_MP21-3FrdsClnyVllgUpd 

 

Attachments: 

1. Location Map 

2. Community Impact Statement 

3. Proposed Proffers 

4. Proposed Master Plan 

5. Existing Proffers 

6. Existing Master Plan 

7. Fiscal Impact Analysis 

8. Housing Examples 

9. DRW Memo 

10. Parks and Recreation Exception Request 

11. Public Input 
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I. INTRODUCTION

Frye Development, LLC, proposes to amend the previously approved master plan for
Ford’s Colony at Williamsburg to create a revised mix of senior residential housing and
skilled care units.  The amended master plan covers 180.79 acres located along News
Road located directly across from Firestone Drive.

II. THE PROJECT TEAM

The organizations that participated in the preparation of the information provided with
this rezoning submission are as follows:

· Developer  - Frye Development, LLC
· Senior Living Operator  - Retirement Unlimited, Inc.
· Civil Engineering  - AES Consulting Engineers
· Environmental/Wetlands - Wetlands Solutions, Inc./Kerr Environmental
· Traffic  - DRW & Associates
· Land Planning  - Michael Watkins Architect
· Attorney  - Geddy, Harris, Franck & Hickman, LLP

Frye Development, LLC, a wholly owned subsidiary of Frye Properties, Inc..  Frye
Properties, Inc. Headquartered in Norfolk, Virginia, Frye provides real estate
development, property management, construction, and full-service real estate
brokerage services. The recipient of multiple regional and national awards for its
developments, Frye Properties, Inc. has earned the respect of government officials,
residents and clients.  Frye is a trusted and highly experienced design, development,
build group that specializes in creating traditional, walkable neighborhoods that
seamlessly integrate into the special communities where they build. Frye’s dedicated
team represents a collection of experience that ranges from master planning, land
development, architecture and building, to historic rehabilitation and management of a
large portfolio of residential and commercial properties.  Frye’s extensive experience in
developing quality residential projects, including East Beach in Norfolk and The Cavalier
Residences in Virginia Beach, demonstrates its long-standing commitment to the
highest level of design standards within the urban context. Frye believes its philosophy
of respecting the land and its natural assets, its surroundings, and community history
leads to the creation of vibrant, memorable communities which will compliment James
City County’s development goals and standards.  Frye is excited about the chance to
make that vision a reality.

Frye Development has partnered with Retirement Unlimited, Incorporated (RUI) to
operate the senior living building on the property.  RUI is a family run business, focused
on senior living throughout the state of Virginia.  RUI honors the values and traditions
set forth by their founders and strives to take the senior living experience to the next
level by offering diverse enrichment programs, social experiences, and levels of care in
a comfortable and elegant setting.   RUI operates multiple properties across the state
Virginia including sites in Newport News, Virginia Beach and Richmond.
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III. EXISTING CONDITIONS

Site Location:

Figure 1

Master Plan Sheet 3 and 4 contain detailed information on wetlands, buffers, soils, and
slopes. A pre-development site analysis revealed the following results:

Wetland areas:    47.42 acres
Buffers:   58.81 acres
Subtotal  106.23 acres

Uplands  74.56 acres
Total  180.79 acres
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IV. PROJECT DESCRIPTION

The Village is approximately 181 acres in area and located across from the Firestone Entrance
to Ford’s Colony on News Road in James City County.  The Village is envisioned as a full-
service Continuing Care Retirement Community (CCRC) with 286 age restricted single family,
townhome and condominium units; and a senior living building housing a combination of 230
independent-living apartment units, assisted-living units, and skilled/memory care beds. The
CCRC development will provide on-site shared amenities available for those living in the senior
living (“big house”) and those living in the independent homes.  The 286 age restricted units are
envisioned as for sale product with a small reservation of 5 units available for short term rentals
for guests of community residences.  The model of this development differs from similar existing
CCRC developments in James City as the senior living operator intends to offer their units on a
rental model rather than the upfront buy-in model and the housing units are to be fee simple.
Additionally, the property while part of the overall Ford’s Colony master plan is intended to be
autonomous, having its own internal homeowner’s association.  Approximately 70% of the total
site is preserved in open space; much of that open space is to remain natural through the
preservation of wetlands, streams, and associated buffers in compliance with James City
County ordinances and policies.  Other developable lands have been provided as common
open space either in the form of buffer areas or recreation open space (as noted on Sheet 4 of
the Master Plan set, The Village Land-Use Master Plan).

V. PLANNING CONSIDERATIONS

A. Land Use

The proposed land use for The Village is consistent with the current property zoning and
designation of CCRC on the Ford’s Colony at Williamsburg Master Plan and the surrounding
land uses in the vicinity; Ford’s Colony and Springhill to the north, Powhatan Secondary to the
east, Monticello Woods to the south, and Greensprings Plantation to the west.  The Village
property is designated Low-Density Residential on the current James City County
Comprehensive Plan, with a gross density of 1 to 4 units per acre.  The revised mix of
residential age restricted units reduces the previously approved density on the property (from 10
units/acre to 7 units/acre) and is shown in the residential count of the Ford’s Colony Master Plan
which produces an overall density of approximately 1.2 DUA.  The maximum residential density
in the R-4 District (which is also generally consistent with surrounding zoning districts) is 2.0
Dwelling Units per Acre.

B. Environmental

A detailed environmental site analysis was conducted on this property. The Warburton Tract was
subjected to thorough soft and hardwood timbering less than twenty years ago.  Thick undergrowth
is prevalent on the property.  Recent work performed by the Environmental Services Division of
Wetlands Solutions identified 47 acres of wetlands and streams or 26% of the site.  Wetland
Solutions has also conducted a perennial stream analysis on the property and is in the process
of coordinating a review with the James City County Environmental Department.  The
Warburton Tract Preliminary Layout and Grading plan sheet found in the environmental studies
report at page 4 shows both the Resource Protection Area (RPA) buffers; based on changes in
the perennial scoring system areas previously covered by 50’ non-RPA buffers have been
revised to have full 100-ft RPA buffers.  Additional areas containing slopes of 25% or greater
have been mapped but account for limited portions of the developable area of the site (outside
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RPA buffers).  Updated research and field verification also indicated that habitat for the Small
Whorled Pogonia and Virginia Least Trillium are not present on this site.

C. Parks and Recreation

Frye Development, LLC, proposes to provide both active and passive recreational
amenities designed to meet the needs of the anticipated residents while
exceeding James City County policy standards. There are two sets of amenities for the
project; those within the CCRC building and those scattered throughout the
development in the form of pocket parks, soft and hard surface trails and passive open
space.   Frye proposes to dedicate a minimum of 4 acres of park/recreation space
within Land Uses A,B&C; including  a pool and community center building, walking trails
a series of parks, several passive open space areas, nature trails and sidewalks.  The
project envisions the potential to provide existing Ford’s Colony residents the ability to
share in the development amenities.

VI. ANALYSIS OF IMPACTS TO PUBLIC FACILITIES AND SERVICES

The subject property is located within the Primary Service Area of James City County.  Parcels
and subsequent land development activities within the Primary Service Area are required to
connect to public water and sanitary sewer service provided by the James City Service Authority
(JCSA).  Sheet 5 of the Master Plan, The Master Utility Plan is intended to supplement this
report for information on public water and public sanitary sewer.

A.  Public Water Facilities

The subject property will be served with public drinking water by the existing JCSA water
distribution system in the area.  JCSA currently maintains an existing 12-inch water main along
News Road.  This line is supported by loops through existing Ford’s Colony as well as a loop
from Monticello Avenue.  The system facilities in this area are anticipated to be adequate for this
development based upon previous flow data taken at a hydrant at the entrance to the adjacent
Spring Hill subdivision.  This would indicate adequate pressures and flows will be present
throughout the proposed development.  While our projected flows anticipate water and sewage
demands based on residential housing as outlined by JCSA and the State Health Department, it
is significant to note, that case studies and previous projects within JCC demonstrate reduced
water consumption in age restricted communities.

A detailed water distribution system model will be completed and submitted as part of the
subdivision review process.  The model will examine flow rates and pressures throughout the
immediate water system area to ensure adequate flow and pressure to accommodate the
required fire flows.

B. Public Sewer Facilities

Sanitary sewer service is provided to the subject property via the adjacent Powhatan Secondary
interceptor sewer. This pipeline is a 21-inch gravity interceptor which flows to JCSA Lift Station
1-2.  Lift Station 1-2 pumps directly into a HRSD Force Main.  All flows from the project are to be
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collected by onsite gravity sewers and connected to the existing 21-inch interceptor line.  The
connection point will be in the vicinity of manhole on News Road as indicated on the Utility
Master Plan.  Capacity in the existing gravity sewer and receiving Lift Station was evaluated by
JCSA as part of the original application.  The current application represents a 42% reduction in
total daily anticipated sewer flows from the project.  Additionally, JCSA made improvements to
the Powhattan Sewer main since the 2008 rezoning which we anticipate would have improved
the current sewer capacity.

Table 1 – Projected Wastewater Flows from The Village

Type of
Development

No. of
Units

Flow
(GPD/
Unit)

Average
Daily
Flow

(GPD)
Duration

(hrs)

Avg.
Flow

(GPM)

Peak
Flow

(GPM)

RESIDENTIAL

Single-family/Multi Family 286 310 88,660 24 46.3 115.7

IL Apartments 75 310 23,250 24 25.8 64.5

Subtotal 361 111,910 77.7 194.3

NON-RESIDENTIAL

Nursing/Skilled 155 Beds 160 24,800 24 17.2 42.5

Subtotal 24,800 17.2 42.5

Total (Amendment) 136,710 94.9 237.3

Total (Original) 219,420 152.4 381.0

C. Fire Protection and Emergency Services

There are currently five fire stations providing fire protection and Emergency Medical
Services (EMS) to James City County.  The closest fire station to the subject site is Station #5
located at 3201 Monticello Avenue, approximately 3.25 miles southwest of this project.
According to the James City County Deputy Fire Marshal, the official response time is based on
the arrival of both fire and EMS personnel.  Currently, EMS services are only available from
Station #4 on Olde Towne Road.  From this station, an estimated response time will be less
than eight minutes.  However, EMS is planned for Station #5 in the near future.  The CCRC will
have medical first responders, as well as CPR and First Aid certified personnel, on staff.
Limited medical facilities are onsite in the main CCRC and the Assisted Living buildings.

The next closest fire station to the subject site is station number 3 at 5077 John Tyler
Highway.  Only slightly more distant than the Monticello station (approximately 3.9 miles),
response time to the site is reasonable if an emergency event occurs requiring additional fire
and life safety support.  These two fire stations, and the emergency medical staff available at
these stations, will provide a more than adequate response to potential emergencies.  In
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addition, through cooperative agreements between Williamsburg, James City County, and York
County, the site may also be served by the York County station at Lightfoot.

D. Solid Waste

The proposed development on the subject property will generate solid wastes that will require
collection and disposal to promote a safe and healthy environment.  Reputable, private
contractors, hired by the Homeowners Association will handle the collection of solid waste.
Both trash and recyclable material will be removed from this site to a solid waste transfer
station.

  E. Utility Service Providers

Virginia Natural Gas, Dominion Virginia Power, and Cox Communications provide, respectively,
natural gas, electricity, cable TV service, and telephone service to this area.  The current policy
of these utility service providers is to extend service to the development at no cost to the
developer when positive revenue is identified; plus, with new land development, these utility
service providers are required to place all new utility service underground.

F. Schools

The Village is located within the Matoka Elementary School, James Blair Middle School, and
Lafayette High School districts.  However, under the proposed Master Plan, the CCRC facility
and all residential units will be age-restricted removing the residency potential for school age
children.  Thus, the proposed development, consistent with the previously approved zoning for
the property will not generate any school children.

VII. ANALYSIS OF ENVIRONMENTAL IMPACTS

A. Preliminary Wetland Determination

Investigations were conducted by Wetland Solutions (WSSI/Kerr Environmental Services Corp
in the fall of 2016 and were reinvestigated in 2020 for the property.  The extent of wetland
features is shown on Master Conceptual Plan Sheet 3.  The U.S. Army Corps of Engineers
confirmation of delineated wetlands is currently underway.

Based on the investigation by WSSI, approximately 47 acres of wetlands are present on the
property.  In the Master Plan for the proposed development, we have attempted to avoid all
impacts to the wetlands, however it may be necessary to provide minor impacts to the wetlands
for utility crossings and stormwater outfalls.  In addition, there may be some temporary
disturbances of some steep slopes associated with the construction of the sanitary sewer pump
station and the stormwater management facilities.  All of the above-described items may require
proper state and federal permitting prior to the issuance of James City County Land Disturbance
Permits.

B. Resource Protection Areas

The property contains Resource Protection Areas (RPA) and associated buffers which are
shown on Master Plan Sheet 2- Existing Conditions.  Also illustrated is an expanded Powhatan
Creek buffer as previously coordinated with James City County.
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C. Soils

The Soil Survey of James City and York Counties and the City of Williamsburg, Virginia (USDA
1985) shows several soil types within the property boundary.  This property is predominantly
situated on well-drained soils of Craven-Uchee, Emporia Complex, Emporia, and Slagle soil
types. Detailed soils breakdown are noted on sheet 3 of the master plan.

VIII. ANALYSIS OF STORMWATER MANAGEMENT

As the property falls within the Powhatan Creek Watershed, additional measures of watershed
management are suggested by James City County policy to protect the natural resource of the
watershed, and prevent further degradation of the watershed’s water quality.  These measures, in
the form of Special Stormwater Criteria (SSC), further enhance the quality of stormwater runoff
from the development site and assist in the preservation of pre-development hydrology.  In
addition to the main structural BMP, seven (7) SSC measures are required to meet minimum
requirements set forth by the James City County policy.  Furthermore, five (5) additional
measures will be provided to improve the water quality of the Powhatan Creek Watershed
“over and above” the state stormwater requirements.  Water quality measures to be
implemented include: bioretention facilities; dry swales at locations not draining to a BMP;
enhanced outlet protection at all piped outfalls of BMP; enhanced cut/fill slope stabilization
measure applied site-wide.  Please refer to the Stormwater Plan for the water quality
calculation work sheet as well as the preliminary list of measures to be implemented.

A preliminary stormwater management analysis and design has been performed as a component
of the planning for this proposed project. The purpose of the stormwater management plan is to
address the Department of Environmental Quality (DEQ) requirements for water quality and quantity
control of flow generated by the proposed development. AES performed initial design BMP sizing
and determined that the proposed wet ponds and bioretention cells will satisfy a significant amount
of the water quality and quantity requirements as outlined in the Virginia Runoff Reduction Method.
Preliminary estimates suggest the development will need to remove a proposed 30 lbs. of
phosphorus a year with our current envisioned design removing as much as 38 lbs. per year.  In
evaluating stormwater management solutions on the subject site, unique site characteristics were
considered. Preliminary site investigation identified the following site characteristics to be
considered in stormwater management planning:

• The entire project is situated within the Powhatan Creek Watershed of the James
River.  The property nearly equally drains to the Powhatan Creek mainstem and
to Cold Spring Swamp (Powhatan Creek Subwatershed 209).

• The property is currently young forest and overall unimproved.  Extensive
landscaping will be used within the developed areas of the site and large
perimeter area buffers will be left in the current natural state.

In summary, with the preliminary analysis of The Village, the stormwater management plan
proposed will protect overall downstream water quality, help preserve the natural hydrology of
the watershed, and reduce the tendency of development to cause downstream erosion to
receiving channels.
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IX. ANALYSIS OF IMPACTS TO TRAFFIC

A traffic study memo has been prepared by DRW & Associates to supplement previously
prepared studies of the News Road Corridor and Ford’s Colony Firestone entrances.  In
summary of that memo, the impacts associated with the amendment represent a roughly 14%
reduction in the Total Daily traffic from the currently proposed development over the previously
approved rezoning application (7% less traffic volume than anticipated in the recent 2020
Kimley Horn Study).  The developer is still pledging to address the remaining traffic proffers as
proposed under the original development.

X. FISCAL IMPACT STUDY

A fiscal impact analysis was completed utilizing the James City County provided
worksheet.  The worksheet demonstrates that the proposed community will generate a positive
fiscal contribution of roughly $505,000 annually however it should be noted that this worksheet
considers school children for all the residential units within the community.  Not wanting to
modify the JCC forms we have submitted them as required, however as this project is proffered
to be age restricted, we feel that this fiscal analysis provides for an overly conservative
evaluation of the benefit this community will provide James City County. If we were to remove
the school children from the worksheets calculation this development is anticipated to positively
contribute $1,887,000 annually to James City County’s tax base.

.

XI. CONCLUSIONS

In summary, the Community Impact Statement for the rezoning and subsequent

development of The Village highlights the following conclusions and public benefits:

· This project will provide a significant financial benefit to James City County; with a net
positive contribution of approximately $1.9 million per year.

· The rezoning is consistent with the intended land use designated on the current
Comprehensive Plan for this area.  Further, the proposed residential development is
consistent with adjacent neighborhoods and represents reduced impacts from the current
master plan.

· There is adequate capacity in the system of roads serving this project and developer is
maintaining the previously proffered traffic improvements with the project.

· Adequate public services (water and sewer, fire) and utility services (gas, electricity, cable
television, and telephone) are available for development.

· James City County’s stormwater requirements, including the incorporation of SSC
associated with the Powhatan Creek are being met.  Additional use of Low-Impact Design
(LID) techniques ensures those requirements are exceeded.
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NOTE:  SITE CONTAINS SOILS CLASSIFIED AS C
AND D HYDROLOGIC GROUP. (11C SOILS HAVE
BEEN CONSIDERED GROUP C FOR THE
PURPOSES OF CALCULATIONS)  SOILS TESTING
IS BEING PERFORMED TO DETERMINE
INFILTRATION RATES ON SITE.
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11C PILE SEWER BRIDGE
RPA BUFFER IMPACT=

7,069 S.F.; 0.16 AC.

WETLAND IMPACT 2=
3,736 S.F.; 0.08 AC.
ROAD CROSSING
100 LF OF STREAM IMPACT
RPA BUFFER IMPACT=
18,336 S.F.; 0.42 AC.

STEEP SLOPE IMPACT=
7,998 S.F.; 0.18 AC.
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SITE DATA:
TOTAL SITE AREA=

 7,871,302 S.F.; 180.7 AC±
DISTURBED AREA=

 2,981,056 S.F.; 68.43 AC±
 (37.8% OF TOTAL SITE)

SITE IMPERVIOUS COVER=
 1,178,353 S.F.;  27.05 AC±
  (15.0% OF TOTAL SITE)

CCRC BUILDING IMPERVIOUS COVER=
370,200 S.F.; 8.50 AC±

SINGLE FAMILY IMPERVIOUS COVER=
808,153 S.F.; 18.55 AC±

OPEN SITE AREA =
5,480,470 S.F.;  125.8 AC±
(69.6% OF TOTAL SITE)

ENVIRONMENTAL IMPACTS
TIDAL WETLANDS:
TIDAL SHORES:
100 FT RPA BUFFER:
NON-TIDAL WETLANDS IN RMA:
NON-TIDAL WETLANDS IN RPA:
HYDRIC SOILS:
25% OR GREATER SLOPES:
NON-RPA BUFFERS:

NONE
NONE
5,685 S.F.; 0.13 AC.
17,055 S.F.; 0.39 AC.
8,050 S.F.; 0.18 AC.
NOT MODIFIED
8,000± S.F.; 0.18 AC.
52,383 S.F.; 1.20 AC.

RPA WETLAND

NON-RPA WETLAND

RPA BUFFER (100')

ZONE 2 RIPARIAN BUFFER
(VARIABLE WIDTH)

ZONE 3 IMPERVIOUS COVER
SETBACK (25')

NON-RPA BUFFER (50')

WETLAND (STORMWATER)
IMPACTS

ROAD WETLAND IMPACTS

WETLAND IMPACTS
(PILE CONSTRUCTION)

STEEP SLOPE IMPACTS
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DEVELOPMENT TABULATIONS:
EXISTING ZONING (AND LAND USE DESIGNATION) R-4 (B & D)
PROPOSED LAND USE DESIGNATION: R-4 (A, B, C, & D)

DENSITY TABULATIONS:
GROSS ACREAGE: 180.79 AC. +/-

LESS RPA WETLANDS: 47.42 AC. +/-
LESS 25% SLOPES: 1.4 AC. +/-     (OUTSIDE WETLANDS AREAS)
TOTAL NON-DEVELOPABLE AREA: 48.82 AC. +/- (27.0% OF TOTAL PARCEL)

LAND-USE TABULATIONS:
TOTAL PARCEL: 180.79 AC. +/-

LANDUSES A, B, C, & D (1): 74.56 AC. +/-
OPEN SPACE:

RPA WETLANDS: 47.42 AC. +/-
BUFFER AREAS (2) : 58.81 AC. +/-
TOTAL OPEN SPACE: 106.23 AC. +/-

(1) INCLUDES (±4 AC.) RECREATIONAL-AMENITY OPEN SPACE AREA.
(2)  BUFFER AREAS INCLUDE RPA BUFFER (35.36 AC.),  ZONE 2 RIPARIAN BUFFER (11.17 AC.),  ZONE 3 RIPARIAN BUFFER (1.37
AC.), COMMUNITY CHARACTER CORRIDOR BUFFER (10.91 AC.).

LEGEND:

RPA WETLAND (47.42 AC. ±)

RPA BUFFER (100') (35.35 AC. ±)

ZONE 2 RIPARIAN BUFFER (7.10 AC. ±)
(VARIABLE WIDTH)

ZONE 3 RIPARIAN BUFFER (25') (1.38 AC. ±)

LANDUSE BOUNDARIES (61.59 AC. ± "A, B, & C"; 12.90 AC.± "D")

APPROX. LOCATIONS OF RECREATIONAL-AMENITY OPEN SPACE (4 AC. ±)

SLOPES 25% OR GREATER

PEDESTRIAN CIRCULATION

STORMWATER FEATURE

NOTE: 15 FT. BUILIDNG SETBACK TO RPA BUFFER ALONG COLD SPRING SWAMP.

LAND USE "B"

Max. #
Units

Max. Non-
Residential
Floor Space

D - Independent Living Apartments

Dining Areas
Administration Offices
Other Amenities
Other Limited Commercial Uses (2)

D - Commom Areas

D - Health Care Center
Assisted Living/Memory Care
Skilled Nursing
Auxillary Grant Program

125 Rooms
  30 Beds
 2 Beds

68

N/A

N/A

NOTES
 (1)  MASTERPLAN WILL CONSIST OF A MIX OF SINGLE FAMILY, TOWNHOME, AND CONDOMINIUM,
STYLE UNITS . MASTER PLAN LAYOUT SHOWN FOR DENSITY PURPOSES; FINAL CONFIGURATION
TO BE REVIEWED AND APPROVED AT SITE PLAN.
 (2) LIMITED COMMERCIAL USES SHALL BE PERMITTED FOR USE BY RESIDENTS, GUEST OF THE
COMMUNITY, & EMPLOYEES.

Land Use Maximum
Developable
Acreage

75 Units N/A

Density Chart

B - Multifamily (2-4 unit buildings)

297,800 gsf

MAXIMUMS: 150,000 gsf516 UNITS ±74 Acres
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A - Single Family 193

UNITSC- Multifamily (2 over 4 unit buildings)

Land Use A, B, & C

UP TO 150,000 S.F. ±13 Acres

±61 Acres286 (1)

TOTAL

ADDITIONAL MASTER PLAN NOTES

- NO STRUCTURES WITHIN THE "D" PORTION OF THE SITE SHALL EXCEED 60-FT IN HEIGHT.

- ALL STREETS, ALLEYS AND DRIVEWAYS SHALL BE PRIVATELY MAINTAINED.  ALL ENTRANCES TO THE VDOT RIGHT
OF WAY SHALL BE DESIGNED IN ACCORDANCE WITH VDOT COMMERCIAL ENTRANCE DESIGN STANDARDS.

- A MINIMUM OF 4 ACRES OF DEDICATED RECREATION AREAS SHALL BE PROVIDED.  THESE AREAS SHALL BE
GENERALLY AS SHOWN ON THE MASTER PLAN AND PROVIDE BASIC AMMENITIES SUCH AS A POOL, CLUBHOUSE,
PARK BENCHES AND LANDSCAPED AREAS.  ADDITIONALLY PASSIVE OPEN SPACES AND WALKING TRAILS SHALL
BE PROVIDED.
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NOTES:
· ALL GRAVITY SEWER SHALL BE 8" DIA
· ELEVATED OPEN PILE SEWER BRIDGE WILL BE UTILIZED TO

SEWER THE PROJECT.
· ALL UNITS SHALL BE SERVED BY PUBLIC SEWER. UNITS

DESIGNATED AS GP ON THE MASTER PLAN ARE ANTICIPATED
TO REQUIRE A PRIVATELY MAINTAINED PUMP.

· ADDITIONAL FIRE HYDRANTS WILL BE PLACED AT THE TIME
OF SITE PLAN TO ENSURE PROPER FIRE DEPARTMENT
ACCESS AND COVERAGE.

· THIS UTILITY LAYOUT IS CONCEPTUAL IN NATURE AND MAY
NEED TO BE MODIFIED AS PART OF THE FINAL ENGINEERING
DESIGN. THE LAYOUT WILL BE CONFIRMED WITH AND
APPROVED BY JCSA PRIOR TO SUBMISSION OF
DEVELOPMENT PLAN DRAWINGS
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A STORMWATER MANAGEMENT PLAN IS PROPOSED FOR THIS SITE TO MEET THE
GENERAL CRITERIA OF THE COMMONWEALTH OF VIRGINIA AND JAMES CITY
COUNTY'S STORMWATER REQUIREMENTS.  STORMWATER IS TO BE MANAGED BY A
SERIES OF BEST MANAGEMENT PRACTICES AND PIPE DRAINAGE NETWORKS THAT
ULTIMATELY DISCHARGE INTO DOWNSTREAM WATERWAYS.  UPSTREAM
BIORETENTION PONDS,  FILTERRAS, DRY SWALES, AND OTHER LOW IMPACT
DEVELOPMENT MEASURES WILL CONTRIBUTE TO STORMWATER QUALITY CONTROL
AND WILL FEED INTO THE DOWNSTREAM WET PONDS NOTED ON THIS PLAN.  PER
COMPLIANCE WITH THE VIRGINIA RUNOFF REDUCTION METHOD, ALL PROPOSED
SITE WORK WILL BE MANAGED BY THESE STORMWATER MEASURES TO NEGATE
DOWNSTREAM WETLANDS IMPACTS AND POLLUTION FROM ENTERING INTO THE
CHESAPEAKE BAY.  NO MORE THAN 5 LBS OF WATER QUALITY POLLUTANT CREDITS
WILL BE PURCHASED TO ACHIEVE COMPLIANCE.

STORMWATER MANAGEMENT NARRATIVE

APPROXIMATE STORMWATER DRAINAGE DIVIDES
LOTS TO HAVE ON LOT STORMWATER MANAGEMENT*

























































Version FY2022
(Last Updated 7/19/2021)

FISCAL IMPACT WORKSHEET AND ASSUMPTIONS
Please complete all applicable sections. Please use the provided spreadsheet to perform calculations. If space
provided is insufficient, please feel free to include additional pages. If you have any questions please contact the
Planning Office at 757-253-6685 or planning@jamescitycountyva.gov

1a) PROPOSAL NAME:  Ford’s Village

1b)  Does this project propose residential units? Yes  x   No      (if no, skip Sec. 2)

1c) Does this project include commercial or industrial uses? Yes      x       No    (If no skip Sec. 3)

Fiscal Impact Worksheet Section 2: Residential Developments

2a) TOTAL NEW DWELLING UNITS. Please indicate the total number of each type of proposed
dwelling unit. Then, add the total number of new dwelling units.

Single-Family Detached 158 Apartment 75
Townhome/Condominium/Single-Family  128 Manufactured Home  0
Total Dwelling Units  361

Are any units affordable? Yes     No   (If yes, how many?)

Residential Expenses – School Expenses
2b) TOTAL NEW STUDENTS GENERATED. Multiply the number of each type of proposed unit from

(2a) its corresponding Student Generation Rate below. Then, add the total number of students
generated by the proposal.

Unit Type

Number of
Proposed
Units (from
2a)

Student
Generation Rate

Students
Generated

Single-Family Detached 184 0.4 73.6
Townhome/Condo/Attached 102 0.17 17.34
Apartment 75 0.31 23.25

Please use the accompanying Excel
spreadsheet to calculate the numbers below.
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Manufactured Home 0.46
Total 114.19

2c) TOTAL SCHOOL EXPENSES. Multiply the total number of students generated from (2b) by the Per-Student
Total Expenses below.

Total
Students

Generated

Per-Student
Operating Expenses

Per-Student Capital
Expenses

Per-Student
Total Expenses

Total School
Expenses

 114.19             $8,762.38 $1,948.32 $10,710.70 $1,223,054

Residential Expenses - Non-School Expenses
2d) TOTAL POPULATION GENERATED. Multiply the number of proposed units from (2a) and

multiply by the Average Household Size number below.

Total Units Proposed Average Household Size Total Population Generated
 361 2.49  612.5

2e) TOTAL NON-SCHOOL EXPENSES. Multiply the population generated from (2d) by the Per Capita
Non-School Expenses below.

Total Population Generated Per-Capita Non-School Expenses Total Non-School Expenses
 612.5 $680.24 $ 416,647.00

2f)  TOTAL RESIDENTIAL EXPENSES. Add school expenses from (2c) and non-school expenses
(2e) to determine total residential expenses.

Total School Expenses Non-School Expenses Total Residential Expenses

$ 1,223,055 $  416,647.00 $  1,639,701.83

Residential Revenues
2g)      TOTAL REAL ESTATE EXPECTED MARKET VALUE. Write the number of each type of units

proposed from (2a). Then determine the average expected market value for each type of unit. Then,
multiply the number of unit proposed by their average expected market value. Finally, add the total
expected market value of the proposed units.

Unit Type: Number of Units: Average Expected
Market Value:

Total Expected
Market Value:

Single-Family Detached  158 $ 730,000 $ 115,340,000
Townhome/Condo/Multi-family  128 $ 568,164 $ 72,725,000
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Apartments 75 $ 200,000 $ 15,000,000
Total:  0 N/A $ 203,065,000

2h)       TOTAL REAL ESTATE TAXES PAID. Multiply the total market value from (2g) by the real estate
tax rate blow.

Total Market Value Real Estate Tax Rate Total Real Estate Taxes Paid
$  203,065,000 .0084 $ 1,705,746

2i) TOTAL PERSONAL PROPERTY TAXES PAID. Multiply the total real estate taxes paid (2h) by the
property tax average below.

Real Estate Tax Paid Personal Property Tax Average Personal Property Taxes Paid

$  1,705,746 0.15 $  255,862

2j) TOTAL SALES & MEALS TAXES PAID. Multiply the total real estate taxes paid (2h) by the sales
and meals tax average below:

Real Estate Tax Paid Sales and Meals Tax Average Total Sales & Meals Taxes Paid

$  1,705,746 .09 $ 153,517

2k) TOTAL CONSERVATION EASEMENT TAXES PAID. If the proposal contains a conservation
easement, multiply the size of the proposed conservation easement by the conservation easement
assessment rate.

Proposed Conservation
Easement Size Assessment Rate Conservation Easement Taxes Paid

0 $2000/acre (prorated)  0

2l) TOTAL HOA TAXES PAID. If the HOA will own any property that will be rented to non- HOA
members, multiply the expected assessed value of those rentable facilities by the real estate tax rate
below.

HOA Property Type Total Assessed Value Real Estate Tax Rate Total HOA Taxes Paid
 0  0 .0084 $ 0

2m) TOTAL RESIDENTIAL REVENUES. Add all residential taxes paid to the County from (2h)
through (2l).

Total Residential Revenues $2,115,125
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2n) RESIDENTIAL FISCAL IMPACT. Subtract total residential revenues (2m) from total residential
expenses (2f).

Total Residential Ex Total Residential Revenues Total Residential Fiscal Impact
 $ 1,575,652  $ 2,115,125 $  539,473

Fiscal Impact Analysis Worksheet Section 3: Commercial and Industrial Developments

Commercial and Industrial Expenses
3a) TOTAL NEW BUSINESSES. How many new businesses are proposed?

(Include all businesses that will rent or lease space at the location as part of the proposal,
including probable tenants of an office park or strip mall).

     3b) TOTAL COMMERCIAL EXPENSES. Multiply the total business real estate expected assessment
      value from (3c) below by the Commercial Expenses Rate below.

Total Expected Assessment Value Commercial Expense
Rate

Total Commercial Expenses

$30,000,000 0.00468 $ 140,400

Commercial & Industrial Revenues
3c) TOTAL REAL ESTATE EXPECTED ASSESSMENT VALUE. Estimate the expected real estate

assessment value, at buildout, of all proposed commercial element properties below.

Proposed Business Properties (by use and location) Expected Assessment Value
 Elder Care $ 30,000,000

Total: $ 30,000,000

3d)  TOTAL REAL ESTATE TAXES PAID. Multiply the total expected market property value from
(3c) by the real estate tax rate below.

Expected Market Value Real Estate Tax Rate Real Estate Taxes Paid

 30,000,000 .0084 $ 252,000

3e) TOTAL BUSINESS PERSONAL PROPERTY TAXES PAID. Multiply the total business
capitalization for each proposed commercial element by the business personal property tax rate below.
Then add the total personal property taxes paid.
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Proposed Business
Name

Total Business
Capitalization

Personal
Property Tax
Rate

Total Business
Property Taxes Paid

Elder Care $2,500,000 .001 $25,000.00

Total: $25,000

3f) TOTAL BUSINESS MACHINERY AND TOOLS TAXES PAID. If any manufacturing is
proposed, multiply the total business capitalization for each proposed manufacturing element by the business
machinery and tools tax rate below.  Then, add the machinery and tools tax paid.

Proposed Business
Name

Total Business
Capitalization

Machinery and Tools
Tax Rate

Total Business
Property Taxes Paid

0.01
0.01

Total: N/A

3g) TOTAL SALES TAXES PAID. Estimate the applicable total gross retail sales, prepared meals sales,
and hotel/motel room sales for proposal’s commercial elements below. Then, multiply the projected
commercial gross sales by the applicable sales tax rates. Then, add the total sales taxes paid.

Tax Type Projected Gross Sales Sales Tax Rates Sales Taxes Paid
0.015 of Gross Retail
Sales

Food Services 500,000 0.04 of Prepared Sales  $22,000.00
0.02 of Gross Sales*

Total: N/A N/A $ 22,000.00
*Actual Occupancy Tax is 5% of Gross Sales; however, 60% of those funds are targeted to tourism.

3h) TOTAL BUSINESS LICENSES FEES PAID. Estimate each business element’s total gross sales.
Multiply each business element’s projected gross sales by the Annual Business License rate to determine
annual business licenses fee paid.

Proposed
Business
Name(s)

Business Type*
(see exhibit sheet)

Projected
Total
Gross
Sales

Business
License

Rate

Annual Business
License Fees Paid

Professional
Services

 10,500,000 0.0058    $ 60,900



6

Retail Services  0 0.0020
Other Services  500,000.00 0.0036   $1,800.00

Total N/A N/A $ 62,700.00

3i) TOTAL COMMERCIAL AND INDUSTRIAL REVENUES. Add the total taxes and fees paid by all of
 the business elements from (3d) through (3h).

Total Commercial and Industrial Revenues $ 361,700.00

3j) COMMERCIAL FISCAL IMPACT. Subtract total commercial and industrial revenues (3i) from total
commercial and industrial expenses (3b).

Total Commercial Total Commercial Revenues Total Commercial Fiscal Impact
221,300.00

3k) TOTAL PROPOSED FISCAL IMPACT. Add residential fiscal impacts (2n) and commercial fiscal
impacts (3j).

Residential Fiscal Impact Commercial Fiscal Impact Total Proposed Fiscal Impact
 $ 539,473 $ 221,300 $ 727,922

Fiscal Impact Analysis Worksheet Section 4: Current Land Use

Current Residential Use (If there are no existing residential units, skip to (4g)).
4a) TOTAL CURRENT DWELLING UNITS. Please indicate the total number of each type of existing

dwelling unit.  Then, add the total number of existing dwelling units.

Single-Family Detached  1 Apartment
Townhome/Condominium/Single-Family Attached Manufactured

Home
Total Dwelling Units  1

Residential Expenses - School Expenses
4b) TOTAL CURRENT STUDENTS. Multiply the number of existing units from (4a) by its

corresponding Student Generation Rate below. Then, add the total number of existing students.

Unit Type
Number of Existing

Units
Student Generation

Rate Existing Students

Single-Family Detached   0.4 0.4  0.4
Townhome/Condo/Attached  0 0.17
Apartment  0 0.31
Manufactured Home  0 0.46
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Total N/A  0.4

4c)  TOTAL CURRENT SCHOOL EXPENSES. Multiply the total number of current students from
(4b) by the per-student school cost below.

Number of Existing Students Per-Student School Cost Current School Expenses

 0.4 $11,828 $ 4,731.20

Residential Expenses - Non-School Expenses
4d) TOTAL CURRENT POPULATION. Multiply the total number of existing units from (4a) by average

household size below.

Total Existing Units Average Household Size Total Current Population
 0 2.45

4e) TOTAL CURRENT NON-SCHOOL EXPENSES. Multiply the current population from (4d) by per-
capita non-school expenses below.

Total Current Population Per-Capita Non-School
Expenses

Current Non-School Expenses

$1,284.00

4f) TOTAL RESIDENTIAL EXPENSES. Add school expenses from (4c) and non-school expenses from
(4e).

School Expenses Non-School Expenses Residential Expenses

$ $  3145.80

Residential Revenues
4g) TOTAL CURRENT ASSESSMENT VALUE. Search for each residential property included in the

proposal on the Parcel Viewer at http://property.jccegov.com/parcelviewer/Search.aspx .
Indicate each property’s total assessment value below. Then, add total assessment values.

Property Address and Description Assessment Value

3889  News Road $  3,153,900.00

Total: $  3,153,900.00
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4h) TOTAL CURRENT REAL ESTATE TAXES PAID. Multiply the total assessment value from
(4g) by the real estate tax rate below.

Total Assessment Value Real Estate Tax Rate Real Estate Taxes Paid

 3,153,900.00 .0084 $ 26,493

4i) TOTAL CURRENT PERSONAL PROPERTY TAXES PAID. Multiply total real estate taxes paid
from (4h) by the personal property tax average below.

Real Estate Tax Paid Personal Property Tax Average Personal Property Paid

$26,492 0.15 $3,974

4j) TOTAL CURRENT SALES AND MEALS TAXES PAID. Multiply the total real estate taxes paid
from (4h) by the sales and meals tax average below.

Real Estate Tax Paid Sales and Meals Tax Average Average Excise Tax Paid

$26,492 .09 $ 2,384

4k) TOTAL CURRENT RESIDENTIAL REVENUES. Add all current residential taxes paid to the
County from (4h) through (4j).

Total Current Residential Revenues $ 32,851

4l) CURRENT RESIDENTIAL FISCAL IMPACT. Subtract total residential revenues (4k) from total
residential expenses (4f).

Total Residential Total Residential Revenues Total Residential Fiscal Impact
$32,851 $32,851

4m) FINAL RESIDENTIAL FISCAL IMPACT. Subtract current residential fiscal impact from (4l) from
proposed residential fiscal impact from (2n).

Proposed Residential Impact Current Residential Impact Final Residential Fiscal Impact

$539,473 $32,851 $ 506,622

Current Commercial Use

Current Commercial Expenses (if there are no current businesses or commercial properties, skip to (5k).
5a)  TOTAL CURRENT BUSINESSES. How many businesses exist on the proposal properties? 0

(Include all businesses that rent or lease space at the location).
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5b) TOTAL CURRENT COMMERCIAL EXPENSES. Multiply the current number of businesses
operating on the proposal properties by the per-business expense rate below.

Total Expected Assessment Value Commercial Expense Rate Total Commercial Expenses
0.00468 $

Current Commercial Revenues
5c)        TOTAL CURRENT ASSESSMENT VALUE. Search for each commercial property included in

the proposal on the Parcel Viewer at http://property.jccegov.com/parcelviewer/Search.aspx .
Indicate each property’s total assessment value below. Then, add total assessment values.

Addresses Assessment Value Real Estate Tax Rate Real Estate Tax Paid

.0084

.0084
Total: $

5d)         TOTAL CURRENT BUSINESS PERSONAL PROPERTY TAXES PAID. Multiply the total
business capitalization for each current commercial element by the business personal property
tax rate below. Then add the total personal property taxes paid.

Current Business Total
Business

Personal    Property
Tax Rate

Business Property Taxes Paid

0.01

0.01

0.01

Total: N/A $

5e)        TOTAL CURRENT MACHINERY AND TOOLS TAX PAID. If any manufacturing exists,
multiply the total capitalization for manufacturing equipment by the business machinery and tools
tax rate below.

Current Business Total Business
Capitalization

Personal Property
Tax Rate

Machinery and Tools Tax
Paid

 0 0.01 $ 0

5f)      TOTAL CURRENT SALES TAXES PAID. Estimate the applicable total gross retail sales,
prepared meals sales, and hotel/motel sales for existing commercial elements below. Then,
multiply the projected commercial gross sales by the applicable sales tax rates. Then, add the
total sales taxes paid.
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Activity Projected Gross Sales Tax Rate Sales Taxes Paid
Retail Sales  0 0.01 of Gross Retail Sales  0

Prepared Meals  0 0.04 of Prepared Sales   0
Hotel, Motel  0 0.02 of Gross Sales*   0

Total: N/A N/A $ 0
*Actual Occupancy Tax is 5% of Gross Sales; however, 60% of those funds are targeted to tourism.

5g) TOTAL CURRENT BUSINESS LICENSES FEES PAID. Estimate each current business element’s
total gross sales. Then, multiply each business element’s projected gross sales by the Annual
Business License rate to determine annual business licenses fee paid. Then, add the total business
license fees paid.

Business Type Gross Sales
Business License

Rate
Annual Business
License Fees Paid

Professional Services  0 $0.0058
Retail Sales  0 $0.0020
Contractors  0 $0.0016
Wholesalers  0 $0.0005

Manufacturers  0 No tax
Other Services  0 $0.0036

5h) TOTAL CURRENT COMMERCIAL REVENUES. Add all current commercial revenues paid by
existing businesses from (5c) through (5g).

Total Current Commercial Revenues $ 0.00

5i) CURRENT COMMERCIAL FISCAL IMPACT. Subtract total commercial revenues (5h) from total
residential expenses (5b).

Total Commercial Expenses Total Commercial Revenues Total Commercial Fiscal Impact

$ 0.00
5j) FINAL COMMERCIAL FISCAL IMPACT. Subtract current commercial fiscal impact from (5i)

                             from proposed commercial fiscal impact from (3j).

Proposed Commercial
Impact Current Commercial Impact Final Commercial Fiscal Impact

$221,300 0 $221,300
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5k) FINAL FISCAL IMPACT. Subtract the final commercial fiscal impact from (5i) from final
residential fiscal impact from (4m).

Final Residential Impact Final Commercial Impact Final Fiscal Impact

$ 506,622 $221,300 $ 727,922

Fiscal Impact Worksheet Section 6: Phasing

Residential Phasing
6a)  Copy and paste the residential phasing template from the accompanying Excel sheet to the page

below.

Commercial Phasing
6b) Copy and paste the commercial phasing template from the accompanying Excel sheet to the page

below.

Final Phasing Projections
6c) Copy and paste the final phasing projection from the accompanying Excel sheet to the page

below.

Fiscal Impact Worksheet Section 7: Employment
7a) Copy and paste the employment projections from the accompanying Excel sheet to the page

below.



DEFINITIONS AND ASSUMPTIONS

Apartment – A building used, or intended to be used as the residence of three or more families
living independently of each other. Tenants have no equity in the dwelling.

Assessment Value – Assessment value is assumed to be within 1% of market value. Market value
drives assessment value.

Buildout – All data and assumptions reflect the fiscal impact of the proposal at buildout.

Commercial Expense Rate – The commercial expense rate uses the proportional valuation
method to determine individual business expenses. Under that method businesses are collectively
responsible for impact related to the commercial property valuation.

This rate assumes that the costs of providing County services to a business are directly correlated
with that business’s property assessment. This assumes more valuable properties have generally
more intense uses incurring greater County expenses.

Condominium – A building, or group of buildings, in which units are owned individually and the
structure, common areas and common facilities are owned by all the owners on a proportional,
undivided basis.

Contractor – Any person, firm or corporation accepting or offering to accept orders or contracts
for doing any work on or in any building or structure, any paving, curbing or other work on
sidewalks, streets, alleys or highways, any excavation of earth, rock or other materials, any
construction of sewers and any installation of interior building components.

Direct Impact – The worksheet only calculates direct financial impacts on the County budget.
The worksheet is only one of many development management tools and as such, does not make a
determination whether any type of development “should” happen based solely on that proposal’s
fiscal impact. The tool is not designed to measure non-budget impacts, such as increased traffic or
nonbudget benefits, such as forwarding the goals of the Comprehensive Plan. Costs incurred by
other entities, such as other localities or the state, remain uncounted.

Dwelling – Any structure which is designed for use for residential purposes, except hotels, motels,
boardinghouses, lodging houses and tourist cabins.

Exempt – Certain types of business activities or products are exempted from annual County
business licenses. These include manufacturers, insurance agencies, apartment complexes and
gasoline sales.

Fees & Licenses – All fees collected by the County, including business and professional licenses,
planning fees, building permit fees, stormwater fees, environmental inspection fees, septic tank
fees, dog licenses and motor vehicle licenses, are deducted from the per-capita and per-business
budgetary costs of each department that collects them.



Fiscal Impact Analysis – The County has created a set of standardized data and assumptions to
streamline both the creation and review of fiscal impact studies. The County had no itemized list
of questions for fiscal impact study creators to answer, resulting in portions of fiscal impact studies
with no bearing on the County’s budgetary bottom line. The guesswork is removed from the
creation of these documents. The data used by fiscal impact study authors also came from myriad
sources, often within the County, which were difficult to verify. The fiscal impact worksheet
allows consistency across multiple fiscal impact studies.

Fiscal Impact Worksheet – The worksheet helps the applicant present relevant data to the County,
using data verified by the County. The worksheet provides consistency across all fiscal impact
analyses.

Non-School Expenses – Non-school expenses include all non-school budget spending. Non-
school expenses are calculated using the Proportional Variation method. Using the Proportional
Variation method, residents and businesses are assumed to be responsible for differing percentages
of the County’s non-school spending.

Manufacturing – Assembly of components, pieces, or subassemblies, or the process of converting
raw, unfinished materials into different products, substances or purposes.

Market Value – Market value is assumed to be within 1% of assessment value. Market value
drives assessment value.

Manufactured Home – A manufactured home is a structure not meeting the specifications or
requirements or a manufactured home, designed for transportation after fabrication. The only
manufactured homes counted in the Student Generation figure are those in designated
manufactured home parks. Manufactured homes on individual lots are indistinguishable from
single-family detached dwellings for the purposes of the worksheet.

Phasing – All residential developments are assumed to have an absorption rate of 20% per annum.
All commercial development are assumed to have an absorption rate of 20% per annum. The date
stamp Year 1 in the phasing template represents 365 days after the Board of Supervisors approval.

Professional Services – Work performed by an independent contractor within the scope of the
practice of accounting, actuarial services, architecture, land surveying, landscape architecture, law,
dentistry, medicine, optometry, pharmacy or professional engineering. Professional services shall
also include the services of an economist procured by the State Corporation Commission.

Proportional Valuation Impact – Proportional valuation impact assumes that a proposed
residential or commercial project’s fiscal impact is proportional to the percentage of the total tax
base that is either residential or commercial. James City’s proportional valuation is calculated
using the County’s Real Estate Mapping GIS program.



Furthermore, individual business expenses to the County are calculated using the proportional
valuation impact method. (See Commercial Expense Rate)

Per-Business Expense Rate – The per-business expense rate assumes that the County incurs non-
school expenses equal to 0.04% of the commercial real estate assessment of any given business.

Per Capita Evaluation Method – This worksheet uses the Per Capita Evaluation method to assign
per-capita and per-business costs to non-school expenses. This method assumes that current per-
capita and per-business expenditures and service levels are consistent with future per-capita and
per-business expenditures and service levels.

Per Capita – Per capita calculations divide each department’s spending, minus fees and state
contributions, by the current County population. This number excludes institutional residents in
detention at correctional facilities and mental institutions. Total population is determined from
James City County Planning Division figures.

Per Student – Per student calculations divide County contributions to WJCC Schools by the total
number of K-12 students living in James City and also attending WJCC Schools. Total students
are determined from Williamsburg-James City County Schools enrollment reports.

Per Business – Per business calculations divide each departments spending, minus fees and state
contributions, by the total number of County businesses. Total businesses are determined by the
number of business licenses issued.

Total Number of JCC Businesses 5490*
Percentage  of  Property  Tax 13%**
Assessments *James City County Commissioner of the Revenue

**Commercial impacts are calculated on a proportional variation process

Proffer – Proffers paid for schools can only be applied toward the capital expense portion of per-
student school expenses. (See Board of Supervisors’ Proffer Policy.)

Retail Services – Display and sale of merchandise at retail or the rendering of personal services,
such as food, drugs, clothing, furniture, hardware, appliances, barber and beauty, antiques, and
household uses and other uses.

Single-Family Detached Dwelling – A detached structure arranged or designed to be occupied
by one family, the structure only having one dwelling unit.



State Contributions – The state contributes both targeted and unspecified funds to the James City
County budget.

Student Generation Rate – The student generation rate the number of students produced by an
individual dwelling unit per year. Different domestic units produce students are different rates.
Using WJCC enrollment figures, an address was found for WJCC students residing in James City
County. Using the James City County Real Estate Division’s Property Information map on the
James City County website, the number of students from each subdivision was determined. Using
the Real Estate Division’s Real Estate Parcel Count, the number of improved lots in each
neighborhood was determined. Total students from each neighborhood were divided by the total
number of units from that neighborhood to determine the average number of students per housing
unit. The student generation numbers for 256 subdivisions were determined this way, along with
the same method for counting students from apartments and manufactured home parks.

Townhome –In a structure containing three or more dwelling units, a dwelling unit for single-
family occupancy, not more than three stories in height, attached by one or more vertical party
walls extending to the roof sheathing without passageway openings to one or more additional such
dwelling units, each of which is served by an individual exterior entrance or entrances.



Fiscal Impact Analysis Worksheet - Version 2021- Proposed Land Use Last updated on 7/19/2021
This Excel file will assist you with most of the Fiscal Impact Worksheet's calculations.  Please skip inapplicable questions.
Use the numbers in this program to fill in the identical section on the worksheet.
Please enter the information requested in the relevant yellow highlighted cells.

2a) How many residential units are proposed? What types?

Single Family Detached 158
Townhome/Condominium/Multifamily 128
Apartment 75
Manufactured Home Park Unit 0
Total 361
Are any units affordable? If yes, how many? 0

Residential Expenses - School Expenses

2b) How many students are generated?
Student Generation Rate Students Generated

Single Family Detached 0.4 63.2
Townhome/Condominium/Multifamily 0.17 21.76
Apartment 0.31 23.25
Manufactured Home Park Unit 0.46 0
Total 108.21

2c) What is the schools expenses?

Total Students 108.21
Per Student Operating Costs $8,762.38
Per Student Capital Costs $1,948.32
Per Student School Costs $10,710.70
Total School Fiscal Impact 1,159,004.85$

Residential Expenses - Non-School Expenses

2d) What is the total population generated?

Total Units 361
Average Household Size 2.49
Total Population Generated 612.5

2e) What are the total non-school expenses?

Total Population Generated 612.5
Per-Capita Non School Costs 680.24$
Total Non-School Costs 416,647.00$

2f) What is the total residential expenses?



Total School Expenses 1,159,004.85$
Total Non-School Expenses 416,647.00$
Total Residential Expenses 1,575,651.85$

Residential Revenues

2g) What is the average expected market value for each type of unit sold?
Unit Type Number of TypeUnit Price for Each Unit Type

Single Family Detached 158 730,000.00$
Bungalows 26 400,000.00$

0 -$
Townhomes 69 700,000.00$
Condos 33 425,000.00$

0 -$
0 -$
0 -$

Apartment (Value of Apartment Complex (Total)) 15,000,000
Manufactured Home Park Unit (Value of Park Property (Total)) 0
Total Expected Real Estate Sales Amount 203,065,000.00$

2h) What are the total real estate taxes paid?

Total Expected Real Estate Sales Amount 203065000
Real Estate Tax Rate 0.0084
Total Real Estate Tax Revenue 1,705,746.00$

2i) What is are total personal property taxes paid?

Total Real Estate Tax Revenue 1705746
Personal property Tax Revenue (as % of Real Estate Taxes Paid) 0.15
Total Personal Property Tax Revenue 255,861.90$

2j) What are the total sales and meals taxes paid?

Total Real Estate Tax Revenue 1705746
Sales and Meals Tax Revenue (as % of real estate taxes paid) 0.09
Total Personal Property Tax Revenue 153,517.14$

2k) What are total conservation easement taxes paid? (If any)

Total Acreage in Conservation Easement 0
Conservation Easement Real Estate Tax Rate 2000
Total Conservation Easement Tax Revenue -$

2l) What are the total HOA taxes paid (for property rentable to non-HOA members, if any)?



Total Market Value of any HOA Property Rentable to non-HOA Members 0
Real Estate Tax Rate 0.0084
Total Rentable HOA Property Tax Revenue -$

2m) What is the total residential tax revenue? 2,115,125.04$

Residential Fiscal Impact

2n) What is the residential fiscal impact? 539,473.19$

Commercial Expenses

3a) How many new businesses are proposed? (Include all businesses that will rent or lease space)

Total Number of New Businesses 1

3b) What is the expected real estate market value for each business property (at buildout)?

Business Property Expected Market Value
1 Elderly Care 30,000,000.00$
2
3
4
5
6

Total Commercial Real Estate Expected Market Value 30,000,000.00$

3c) What are the commercial expenses?

Total Commercial Real Estate Taxes Paid 252000
Per-Business Commercial Expense Rate 0.00468
Total Commercial Expenses 140,400.00$

Commercial Revenues

3d) What are the commercial real estate taxes paid?

Total Commercial Real Estate Assessment Value 30000000
Real Estate Tax Rate 0.0084
Total Commercial Real Estate Taxes Paid 252,000.00$

3e) What are the business personal property taxes paid?



Proposed Businesses Name
(s)

Initial Capital
Investment

1 Elderly Care 2,500,000.00$ 25,000.00$
2 -$
3 -$
4 -$ -$
5 -$ -$
6 -$ -$

Total Business Personal Property Taxes Paid 25,000.00$

3f) What are the business machinery and tools taxes paid (for manufacturers only)? -

Proposed Businesses
Name(s)

Initial Capital
Investment

1 -$
2 -$ -$
3 -$ -$
4 -$ -$
5 -$ -$
6 -$ -$

Total Business Personal Property Taxes Paid -$

3g) What are retail sales-based taxes paid? (if any)

Proposed Business
Name(s)

Estimated Retail
Sales

Estimated Prepared
Meals Sales

Estimated
Hotel/Motel/Condo

Room Sales
1 Elderly Care 200,000.00$ 500,000.00$ -$ 22,000.00$
2 -$ -$ -$
3 -$ -$ -$
4 -$ -$ -$
5 -$ -$ -$ -$
6 -$ -$ -$ -$

Total Sales-Based Tax Paid 200,000.00$ 500,000.00$ -$ 22,000.00$
Total Business Sales Tax Revenue 22,000.00$

3h) What are the proposed annual business license fees paid?

Proposed Business Name(s)
Business Type Estimated Sales License Fee Rate

1 Contractors -$ 0.0016 -$
2 Manufacturers 0 -$
3 Other Services 500,000.00$ 0.0036 1,800.00$
4 Professional Services 10,500,000.00$ 0.0058 60,900.00$
5 Retail Sales 0.002 -$
6 Wholesalers 0.0005 -$



Total Business License Revenue 62,700.00$

3i) What are the total commercial  revenues? 361,700.00$

Commercial Fiscal Impact

3j) What is the net commercial fiscal impact? 221,300.00$

3k) What is the proposed fiscal impact? 760,773.19$

You will now estimate the current conditions of the proposal property.  Please click on worksheet tab labeled "Current" below and follow the instructions.

What is the final fiscal impact? 727,922.17$

Phasing - Residential Phasing

6a) When will proposed residential units be built?

Total Units Proposed 361

Year 1 Year 2 Year 3 Year 4 Year 5 Buildout
Homes Built 61 75 75 75 75 361
Total Res Exp 1,575,651.85$ 1,575,651.85$ 1,575,651.85$ 1,575,651.85$ 1,575,651.85$
Per Unit Exp 4,364.69$ 4,364.69$ 4,364.69$ 4,364.69$ 4,364.69$ 4,364.69$
Total Res Exp 266,245.88$ 327,351.49$ 327,351.49$ 327,351.49$ 327,351.49$ 1,575,651.85$
Total Res Rev 2,115,125.04$ 2,115,125.04$ 2,115,125.04$ 2,115,125.04$ 2,115,125.04$
Per Unit Rev 5,859.07$ 5,859.07$ 5,859.07$ 5,859.07$ 5,859.07$ 5,859.07$
Total Res Rev 357,403.40$ 357,403.40$ 357,403.40$ 357,403.40$ 357,403.40$ 1,787,017.00$
Per Unit Impact (1,494.39)$ (1,494.39)$ (1,494.39)$ (1,494.39)$ (1,494.39)$ (1,494.39)$
Res Impact (85,606.52)$ (190,860.43)$ (296,114.34)$ (401,368.26)$ (506,622.17)$ 506,622.17$

Phasing - Commercial Phasing

6b) When will proposed commercial units be built?

Total New Businesses 1
Year 1 Year 2 Buildout

Bus Built 0.5 0.5 1
Bus Exp 140,400.00$ 140,400.00$
Per Bus Exp 140,400.00$ 140,400.00$
Year Bus Exp 70,200.00$ 70,200.00$
Bus Rev 361,700.00$ 361,700.00$
Per Bus Rev 361,700.00$ 361,700.00$
Year Bus Rev 180,850.00$ 180,850.00$



Bus Impact 110,650.00$ 221,300.00$

6c) What is the final phasing projection?

Year 1 Year 2 Year 3 Year 4 Year 5 Buildout
Res Impact (85,606.52)$ (190,860.43)$ (296,114.34)$ (401,368.26)$ (506,622.17)$ (506,622.17)$
Bus Impact 110,650.00$ 221,300.00$ 221,300.00$ 221,300.00$ 221,300.00$
Final Impact 25,043.48$ 30,439.57$ (74,814.34)$ (180,068.26)$ (285,322.17)$

Employment
7a) How many fill-time equivalent jobs (FTE)will be generated from the proposal?  What will be the average payroll?

Business FTE Jobs Generated Average Payroll

1 Nursing 50 1,650,000.00$
2 Professional 11 600,000.00$
3 Administrative 5 300,000.00$
4 Support Services 22 650,000.00$
5 -$
6 -$



Proposed Home Types
Note: these are photos of our projects in Hampton Roads. The 
architecture of Ford’s Village will be less coastal, and more in 
keeping with the historic vernacular of the Peninsula and 
Williamsburg area.



Drive Under Gateway Apartment



Manor Home
4 units per building



Single Family Homes
2200-3000+ sf



Cottage  detached Garage
1800-2400 sf



Village House- 2 Story Bungalows
1400-1900 sf



Detached Townhomes 
(blank wall one side)
2200-2400 sf

Images are taken from downtown Norfolk Virginia, 
and Savannah, Georgia.



Townhomes
2600-2900 sf



Mews Large (Typically face a park or courtyard)
1300-1700 SF



Mews Small 
1250-1350 sf  Attached and Detached Examples



Bungalows
800-1000 sf
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TO: Jason Grimes, P. E. 

FROM: Dexter R. Williams, P. E. 

SUBJECT: Response To 22 July, 2021 VDOT Letter: 

RE:  Ford’s Village (a.k.a Ford’s Bluff, Village at Ford’s Colony)  

3889 News Rd. (Rt. 613)  

James City County plan Z-21-0012, MP-21-003 

DATE: September 7, 2021 

 

This memo and enclosed documents are provided to inform VDOT and any other interested parties 

on the extensive history of traffic analysis at the Rt. 613 News Road/Firestone Drive as well as 

respond to points in the July 22, 2021 letter from VDOT.  As reference documents, enclosed are 

the most recent and relevant traffic studies to date: 

1. TIS Update for Ford’s Colony Master  Plan – Phased Development, Kimley-Horn and 

Assc., Inc. January 2020 

2. Traffic Analysis For Ford’s Colony CRC, DRW Consultants, LLC, July 12, 2007 

3. News Road Corridor Traffic Forecast And Analysis, DRW Consultants, LLC, April 22, 

2008 

 

Exhibit 1b in the 2008 DRW study has a useful reference map identifying various development 

properties around Ford’s Colony and News Road. 

 

Following is a history of traffic analysis at Rt. 613 News Road/Firestone Drive intersection: 

1. The intersection is part of the Ford’s Colony development approval in 1988 with proffered 

road improvements and a requirement for traffic study update every five years to determine 

if unbuilt proffered improvements are warranted. 

2. The first study update in 1993 by DRW included the intersection and the other three points 

of access to Ford’s Colony.  At that time, the Rt. 613 News Road/Firestone Drive 

intersection has been constructed in its current state by the Ford’s Colony development 

company with proffered left and right turn lanes on News Road at Firestone Drive serving 

Ford’s Colony traffic.  The only remaining proffered item at that time and now is 

signalization when warranted. 

3. DRW provided subsequent traffic study updates in 1998 and 2003. 

4. In 2006, DRW provided a traffic study for what is now called Ford’s Village (a.k.a Ford’s 

Bluff, Village at Ford’s Colony) for proposed single family use (then called the Warburton 

Tract).  Sole access to this tract of land is aligned at the Rt. 613 News Road/Firestone Drive 

intersection. 

5. In 2007, DRW provided at TIA dated 07-12-07 for The Village At Ford’s Colony (CRCC 
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style development) that focused only on the News Road/Firestone Drive intersection as the 

sole access to The Village. 

6. In 2008, DRW provided a traffic study of the News Road corridor that was triggered by 

the Village At Ford’s Colony zoning proposal for CCRC senior housing and care 

development.  

7. Beginning in 2019, DRW provided a series of memos to JCC documenting the degree of 

change in trip generation between the evolving CCRC development plans (Ford’s Bluff to 

Ford’s Village) and the original The Village At Ford’s Colony. 

8. In early 2020, KHA included the Rt. 613 News Road/Firestone Drive intersection in a study 

for a Ford’s Colony master plan update on behalf of Ford’s Colony Home Owners 

Association.  This work included a signal warrant analysis at Rt. 613 News Road/Firestone 

Drive. 

9. DRW provided a memo dated January 21, 2021 that documented changes in proposed trip 

generation from 2008 study (updated July 9, 2021) and changes in traffic counts at the Rt. 

613 News Road/Firestone Drive intersection between 2007 (2008 study) and 2017 (2020 

study). 

10. DRW has provided an updated memo dated Aug. 31, 2021 that addresses comments from 

JCC regarding the changes in proposed trip generation from 2008 and the 2020 KHA study 

and changes in traffic counts at the Rt. 613 News Road/Firestone Drive intersection 

between 2007 and 2017. 

 

At the time of the 2008 DRW study, the Village At Ford’s Colony (now Ford’s Village) was under 

the control of the developer of Ford’s Colony (Realtec, Inc).  Realtec, Inc. is no longer active, and 

Ford’s Village is proposed for development by different developers and the proffer from 2008 can 

no longer be guaranteed.  It may be a consideration for the current rezoning proposal going forward 

but there may be no way to guarantee action by the developers of Ford’s Village on other privately 

owned land in Ford’s Colony.  A review of Google Earth indicates that Firestone Drive has been 

resurfaced several times over the years and a stop bar has been replaced after each resurfacing, but 

it does not appear that the two lanes of pavement on the Firestone Drive exit have ever been striped. 

 

The Aug. 31, 2021 DRW memo documented that: 

1. PM peak hour counts are higher than AM counts (2007 and 2017). 

2. Trip generation for Ford’s Village as proposed is less than that for The Village At Ford’s 

Colony in the 2008 study and the 2020 Kimley Horn study in the PM peak hour and for 

daily traffic, and not appreciably greater in the AM peak hour. 

3. Traffic hasn’t grown much from 2007 to 2017:  1.8% per year in the AM and 0.5% in the 

PM.  Buildout forecast in the 2008 study is 58% and 46% greater than 2017 counts in the 

AM and PM peak hours, respectively.  The 2027 forecast in the 2020 KHA study is 42% 

and 39% greater than 2017 counts in the AM and PM peak hours, respectively. 

4. In summary, the August 31, 2021 memo demonstrates that there is nothing new about 

foreseeable traffic forecasts with Ford’s Village that wasn’t addressed in the 2008 study 
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for The Village at Ford’s Colony and the 2020 KHA study and there is no justification for 

a new study:  traffic generation for Ford’s Village has been deliberately kept at or below 

previous levels, increases in traffic volumes over the last ten years are meager, and previous 

traffic forecasts are well in excess of existing conditions. 

Regarding any commitment for signalization at the Rt. 613 News Road/Firestone Drive 

intersection, Ford’s Colony proffered signalization in 1988 and the most recent 2020 KHA study 

addressed that issue and concluded that signalization is not warranted.  If VDOT needs to see 

native files for the 2020 KHA study, then VDOT needs to contact KHA. 

There has never been any analysis for a signal warranted by The Village At Ford’s Colony/Ford’s 

Village because traffic forecast are far below signal warrant thresholds as follows: 

1. For exiting left turn traffic on site entrance at News Road/Firestone Drive to meet minor 
warrants, it must meet/exceed 53 vehicles per hour for eight hours for Warrant 1, 60 
vehicles per hour for four hours for Warrant 2 and 75 vehicles per hour for the peak hour.

2. Exiting left turn traffic forecasts are as follows:

a. 2008 Study:  7 vehicles per hour AM, 16 vehicles per hour PM

b. 2020 KHA Study:  14 vehicles per hour AM, 23 vehicles per hour PM

3. For entering left turn traffic on site entrance at News Road/Firestone Drive to meet minor 
warrants, it must meet the thresholds cited above for exiting left turns.

4. Entering left turn traffic forecasts are as follows:

a. 2008 Study:  44 vehicles per hour AM, 77 vehicles per hour PM

b. 2020 KHA Study:  31 vehicles per hour AM, 59 vehicles per hour PM

5. Use of entering left turns requires the westbound approach on News Road at Firestone 
Drive to meet/exceed 420 vehicles per hour for eight hours and generally more for Warrants 
2 and 3.

6. Westbound through traffic forecasts are as follows:

a. 2008 Study:  300 vehicles per hour AM, 243 vehicles per hour PM

b. 2020 KHA Study:  269 vehicles per hour AM, 218 vehicles per hour PM

There is no possibility for Ford’s Village traffic to warrant a signal at News Road/Firestone Drive:  

• Forecast exiting left turns, peak hour volumes are nowhere near minimum thresholds for

minor streets

• For entering left turns, forecast westbound through traffic peak hour volumes are nowhere

near minimum thresholds for major streets.

Regarding access to Ford’s Village at News Road/Firestone Drive, the anticipated design includes 

previous proffers:  “a left turn lane from westbound News Road into the Additional Property and 

a right turn radius from eastbound News Road into the Additional Property shall be constructed”.  

Left turn lane warrants were addressed in the 2007 study, and right turn warrants were addressed 

in the 2007 and 2008 studies.   
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TO: Jason Grimes, P. E., AES 

FROM: Dexter R. Williams, P. E. 

SUBJECT: Ford’s Bluff Trip Generation And Traffic Forecasts:  Relative Need For 

Peak Hour Traffic Study Update 

DATE: August 31, 2021 

 

This memo and enclosed exhibits present a summary of peak hour trip generation for proposed 

and prior development inventories for Ford’s Bluff and a comparison of peak hour traffic counts 

and background traffic forecasts presented in previous studies.  There are two previous studies of 

relevance: 

1. News Road Corridor Traffic Forecast And Analysis, DRW Consultants, April 22, 2008.  

This study was the culmination of JCC review of the original Village At Fords’ Colony 

traffic impact study.   The original study was expanded to include the News Road corridor 

and ten other developments in addition to the News Road/Firestone Drive intersection 

which is to provide access to previous and proposed Ford’s Bluff. 

2. Ford’s Colony Master Plan – Phased Development, Kimley-Horn & Associates, January 

2020.  This study primarily focused on points of access to Ford’s Colony.  It includes trip 

generation for the Village At Ford’s Colony based on zoned units which differed from the 

units assumed in the 2008 study. 

 

Enclosed Exhibit A shows trip generation for Ford’s Bluff (formerly Village At Ford’s Colony) as 

follows: 

1. Table One shows the Trip Generation, 7th Edition (TG7) land uses, and units used for the 

Village At Ford’s Colony traffic studies in 2008.  There are five different land uses with 

separate trip generation by beds and units, 952 beds and units total. 

2. Table Two shows the current proposal for Ford’s Bluff five land uses and the translation 

to TGM10 trip generation uses.   

3. Table Three shows the currently proposed Ford’s Bluff lots translated to detached and 

attached single family housing units.   

4. Table Four shows Trip Generation Manual, 10th Edition (TGM10) trip generation for five 

land uses in proposed Ford’s Bluff, 516 beds and units total.  The KHA 2020 trip generation 

used equations for congregate care AM and PM peak hour trip generation.  My previous 

work used rates for congregate care AM and PM peak hour.  I think rates are the appropriate 

source vs. equations, but the guidelines for choosing equations vs. rates are murky and the 

differences are trivial (equations are slightly higher for 75 units).  Therefore, I used 

congregate care AM and PM equations on enclosed Exhibit A for consistency with 

previous KHA work. 
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5. Table Five presents a comparison of proposed Ford’s Bluff units and trip generation

relative to previous values as follows:

a. Row 1 is trip generation in the 2008 traffic studies for The Village At Ford’s Colony

using TG7.

b. Row 2 is trip generation for the units defined in the 2008 proffers and presented in

the 2020 KHA study using TGM10.  2008 proffers cited development limits of 596

independent living units, 83 assisted living/memory care rooms and 60 skilled

nursing beds.

c. The 2008 proffers allow up to 2 persons per room in the AL rooms.  Row 3 assumes

2 beds in each assisted living rooms with 166 maximum beds.  TGM10 is used for

trip generation.

d. In all cases, proposed development units, PM trip generation and daily trip

generation are reduced from the previous prior units and trip generation values.

Proposed development AM trip generation is higher than the previous benchmarks.

Regarding other traffic growth on News Road, enclosed Exhibit B shows April 2007 counts from 

the 2008 study and June 2017 counts from the 2020 KHA study at the News Road/Firestone 

Drive/future Ford’s Bluff intersection.  For 2007 counts shown on top row, PM peak hour counts 

(570 vehicles per hour [vph]) are 35% higher than AM counts (421 vph).  For 2017 counts shown 

on middle row, PM peak hour counts (599 vehicles per hour [vph]) are 20% higher than AM counts 

(498 vph).  In the ten years between 2007 and 2017 counts, traffic increased at an overall rate of 

1.8% per year in the AM peak hour (18% over 10 years) and 0.5% per year in the PM peak hour 

(5% over ten years).  These comparative results are summarized below: 

TABLE ONE:  NEWS ROAD/FIRESTONE DRIVE 

2007/2017 PEAK HOUR COUNT COMPARISON (TOTAL ALL APPROACHES) 

AM PEAK HOUR PM PEAK HOUR 

2007 COUNTS 421 570 

2017 COUNTS 498 599 

10 YEAR % INCREASE 18% 5% 

ANNUAL % INCREASE 1.8% 0.5% 

Regarding forecast background traffic (i.e., without Ford’s Bluff site), Exhibit C shows the 2008 

traffic study build out forecast at the News Road/Firestone Drive/future Ford’s Bluff intersection 

on the top row.  The second row on Exhibit C shows the increase in the 2008 build out forecast 

over 2017 counts:  overall increase of 23% in the AM peak hour and 38% in the PM peak hour.  

Even on a percentage basis, the build out forecast in the 2008 study is appreciably higher than the 

actual increases from 2007 to 2017.  The following table illustrates the relative size of the 2008 

study peak hour forecast to the 2017 counts: 
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TABLE TWO:  NEWS ROAD/FIRESTONE DRIVE 

2008 STUDY FORECAST VS. 2017 COUNTS (TOTAL ALL APPROACHES) 

 AM PEAK HOUR PM PEAK HOUR 

2017 COUNTS 498 599 

2008 STUDY FORECAST 614 827 

INCREASE 116 228 

% INCREASE 23% 38% 

 

The buildout forecast for the 2027 KHA forecast shown on the third row of Exhibit C.  The fourth 

row on Exhibit C shows the increase in the 2027 KHA forecast over 2017 counts:  overall increase 

of 17% in the AM peak hour and 24% in the PM peak hour.   

 

TABLE THREE:  NEWS ROAD/FIRESTONE DRIVE 

2020 STUDY FORECAST VS. 2017 COUNTS (TOTAL ALL APPROACHES) 

 AM PEAK HOUR PM PEAK HOUR 

2017 COUNTS 498 599 

2020 STUDY FORECAST 583 745 

INCREASE 85 146 

% INCREASE 17% 24% 

 

In summary, trip generation for the proposed development plan has adequately been addressed in 

previous studies because the critical PM peak hour is lower than previous studies and overall daily 

traffic is lower.  In addition, the 2008 and the 2020 study has overall background forecast that is 

well in excess of 2017 counts.  There is nothing in terms of known traffic sources (both proposed 

site, other site development and general background growth) that has not been addressed in 

previous studies.  There is no justification for additional peak hour traffic study because any 

reasonable order of magnitude for known traffic increase sources has been addressed. 

 

 

 

 



LAND                    WEEKDAY TRIP GENERATION 

USE   SQ.FT., AM PEAK HOUR PM PEAK HOUR

VALUE LAND USE CODE OTHER UNITS Enter Exit Total Enter Exit Total DAILY

TABLE ONE - THE VILLAGE AT FORD'S COLONY TRIP GENERATION - 2008 TG7

eq./adj. st. Elderly Detached 251 32 units 4 6 10 13 9 22 206

rate/adj. st. Elderly Attached 252 332 units 12 15 27 23 14 37 1155

rate/adj. st. Congregate Care 253 290 units 10 7 17 27 22 49 586

rate/adj. st. Assisted Living 254 118 occ.bed 15 5 20 18 16 34 323

rate/adj. st. Nursing Home 620 180 beds 21 10 31 13 27 40 427

TOTAL 952 bed/unit 62 43 105 94 88 182 2697

TABLE TWO:  2021 FORD'S BLUFF UNITS IN ITE TERMS

TGM10

    Independent Living Apts 75 Congregate Care

    Assisted Living/ Memory Care Beds 125 Assisted Living

    Skilled Nursing Facility Beds 30 Nursing Home

 Independent Living Homes - Attached 102 Sr. Adult Attached

 Independent Living Homes - Detached 184 Sr. Adult Detached

 Total 516

TABLE THREE:  2020 FORD'S BLUFF LOTS IN DETACHED AND ATTACHED UNITS

Lot Type Description Detached Attached

Single Family - general 67

Village House 2-story Bungalow 46

Cottage 27

Bungalow 31

Detached Townhouse 13

Townhouse 37

Mews Large 9

Mews Small 23

Manor House Multi Family 32

Drive-Through Apartment 1

Total 184 102

TABLE FOUR:  FORD'S BLUFF FIVE LAND USES - 2020 TGM10

eq.-adj. st. Sr. Adult Detached 251 184 units 21 44 65 47 30 77 962

eq.-adj. st. Sr. Adult Attached 252 102 units 7 13 20 15 12 27 385

eq/rate-adj. st. Congregate Care 253 75 units 4 2 6 8 8 16 152

rate-adj. st. Assisted Living 254 125 beds 15 9 24 13 20 33 325

rate/adj. st. Nursing Home 620 30 beds 4 1 5 2 5 7 92

516 bed/unit 51 69 120 85 75 160 1916

TABLE FIVE:  PROPOSED DEVELOPMENT CHANGE FROM PRIOR VALUES

UNITS AM PEAK PM PEAK TOTAL

952

-436

739

-223

822

-306

 2020 Updated Units 

April 2008 Study (TG7)

Change With Proposed Plan
1

PRIOR TRIP GENERATION VALUES

105 182

15 -22

2697

-781

2
KHA 2020 (TGM10) 83 AL Beds 101 161 2078

Change With Proposed Plan 19 -1 -162

3
2008 Proffer Limits (TGM10) 166 AL Beds 117 182 2294

Change With Proposed Plan 3 -22 -378

FORD'S BLUFF

TRIP GENERATION AUG. 31, 2021

Trip generation rates from Trip Generation, 7th Edition (TG7) and Trip Generation Manual, 10th Edition (TGM10) by the 

Institute of Transportation Engineers (ITE) Unless Otherwise Noted Exhibit A

DRW Consultants, LLC

804-794-7312



News 

IN: 421 IN: 570

306 57% 174 132 OUT: 421 402 37% 148 254 OUT: 570

10 7

0 100 0 72

170 4 90 140 8 65

122 25 247 103

0 29 0 111

407 64% 260 147 555 37% 205 350

IN: 498 IN: 599

361 60% 216 145 OUT: 498 415 39% 160 255 OUT: 599

14 10

0 108 0 70

203 13 94 150 10 60

131 43 245 124

0 56 0 134

471 63% 297 174 579 36% 210 369

IN: 1.8% IN: 0.5%

1.8% 2.4% 1.0% OUT: 1.8% 0.3% 0.8% 0.0% OUT: 0.5%

4.0% 4.3%

0.0% 0.8% 0.0% -0.3%

1.9% 22.5% 0.4% 0.7% 2.5% -0.8%

0.7% 7.2% -0.1% 2.0%

0.0% 9.3% 0.0% 2.1%

1.6% 1.4% 1.8% 0.4% 0.2% 0.5%

DRW Consultants, LLC
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News 

IN: 614 IN: 827

461 61% 283 178 OUT: 614 604 37% 226 378 OUT: 827

13 9

0 133 0 95

278 5 120 215 11 86

165 33 369 137

0 38 0 148

596 67% 398 198 807 37% 301 506

IN: 23% IN: 38%

28% 58% 31% 23% OUT: 23% 46% 46% 41% 48% OUT: 38%

-7% -10%

0 23% 0 36%

37% -62% 28% 43% 10% 43%

26% -23% 51% 10%

0 -32% 0 10%

27% 34% 14% 39% 43% 37%

IN: 583 IN: 745

427 59% 251 176 OUT: 583 528 39% 205 323 OUT: 745

21 8

0 124 0 88

239 12 103 196 9 80

155 53 315 137

0 65 0 146

550 62% 342 208 728 38% 276 452

IN: 17% IN: 24%

18% 43% 16% 21% OUT: 17% 27% 51% 28% 27% OUT: 24%

50% -20%

0 15% 0 26%

18% -8% 10% 31% -10% 33%

18% 23% 29% 10%

0 16% 0 9%

17% 15% 20% 26% 31% 22%
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Exhibit C

NEWS ROAD TRAFFIC FORECASTS WITHOUT FORD'S BLUFF

AND PERCENT INCREASE OVER 2017 COUNTS
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1 EXECUTIVE SUMMARY

Ford’s Colony Homeowners Association (FCHOA), with support of REDUS VA Housing, LLC (REDUS) is
pursuing a Master Plan and Proffer Amendment which includes proposing the construction of 60
residential condominium/townhouse units (Eaglescliff) within the Ford’s Colony development (i.e., Ford’s
Colony) in James City County, Virginia. Ford’s Colony is a master planned community bounded by
Longhill Road (State Route 612) to the north, Centerville Road (State Route 614) to the west, News Road
(State Route 613) to the south, and a combination of retail/commercial land uses, residential areas, and
Humelsine Parkway (State Route 199) to the east.

Through conversations with FCHOA, REDUS, and James City County staff as well as our review of the
Ford’s Colony Proffers (MP-2-87) dated June 20, 1988 and the Amended and Restated Ford’s Colony
Proffers (Z-04-98/MP-3-98) dated January 24, 1999, it was determined that a traffic impact study (TIS)
must be prepared every five (5) years and/or prior to any proposed expansion or development within the
Ford’s Colony Master Planned residential development. The previous update was the Ford’s Colony
Traffic Impact Study 2003-2004 Update, completed in February 2004.

The purpose of this report is to satisfy the TIS requirement of the aforementioned proffers by summarizing
existing and projected future traffic volumes as well as the associated operational conditions to determine
if any of the identified off-site roadway, intersection, or traffic control (i.e., intersection signalization)
improvements have been triggered for construction and/or may require accelerated implementation. In
addition to the 60 residential condominium/townhouse units, the following units were included in this TIS
as part of the background traffic to represent the totality of the Ford’s Colony Master Plan.

n 295 platted, unbuilt lots
n 30 un-platted Windsor development lots
n 14 un-platted Brian Ford’s property lots

This study will identify the potential impacts to the intersections and roadway network as a result of the
proposed development.

Based on the analysis of the existing traffic volumes and operation findings provided in this traffic study,
the following recommendations were identified and are summarized below for the Existing conditions:

n Longhill Road at Williamsburg W. Drive/Lane Place Drive
o Maintain the existing geometric configuration and traffic control measures
o Continue to monitor and implement new timing and coordination plans as part of regular

VDOT operations and maintenance
o It is noted that the Longhill Road Phase 1 Widening Project (VDOT UPC – 100921)

includes improvements that will enhance the capacity at this intersection, is fully funded,
and currently under construction

n Longhill Road at Fords Colony Drive
o Relocate and restripe the northbound approach STOP bar so driver sight distance is not

impeded by the Ford’s Colony monument sign and/or vegetation located in the median
o Restripe the 24-foot wide northbound approach to consist of a 12-foot shared

through/left-turn lane and a 12-foot exclusive right-turn lane with 150 feet of storage
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o Continue to monitor traffic volumes to identify when/if the full turn-lane warrant for the
eastbound right-turn movement is satisfied

o Existing traffic volumes and the associated operational conditions (i.e., level of service
(LOS)/side street delay) do not warrant or justify the installation of the traffic signal at this
time.

o Although the installation of a traffic signal is specifically referenced in the Ford’s Colony
proffers, per VDOT policy and roadway design manual guidelines, should volumes
warrant the consideration of a traffic signal the intersection will also need to be analyzed
for the consideration of a roundabout.

n Centerville Road at Manchester Drive
o Maintain the existing geometric configuration and traffic control measures

n News Road at Firestone Drive
o Maintain the existing geometric configuration and traffic control measures

From the analysis of the Build conditions which included the background traffic growth and approved
developments, the following recommendations were identified and are summarized below for the Build
conditions:

n Longhill Road at Williamsburg W. Drive/Lane Place Drive
o Continue to monitor and implement new timing and coordination plans as part of regular

VDOT operations and maintenance
o The Longhill Road Phase 1 Widening Project (UPC – 100921) is currently under

construction. The widening project includes the following improvements to this
intersection:
§ Widen Longhill Road to a four-lane divided typical section
§ Upgrade the traffic signal equipment to accommodate the additional through

lanes
§ Pedestrian accommodations such as crosswalks, ADA ramps, and pedestrian

signal displays for the crossing of select legs of the intersection
Eastbound Longhill Road

· Widen and construct an additional approach and receiving through lane
Westbound Longhill Road

· Widen and construct an additional approach and receiving through lane

o Improvements associated with Longhill Road Phase 1 Widening Project (UPC – 100921)
address several of the proffered improvements associated with the Ford’s Colony Master
Plan. Proffers should be updated/modified to account for/recognize these changes in
responsibility.

n Longhill Road at Fords Colony Drive
o Based on future traffic volume projections, construct a full width right-turn lane consisting

of 200-feet of storage and a 200-foot taper for the eastbound approach.
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o Future traffic volumes and the associated future operational conditions (i.e., level of
service (LOS)/side street delay) continue to reflect that a traffic signal is not warranted
and do not justify the installation of a traffic signal at this intersection.

o It is noted that the installation of a traffic signal is specifically referenced in the Ford’s
Colony proffers. However, per VDOT policy and roadway design manual guidelines, if
volumes warrant the consideration of a traffic signal then the intersection will also need to
be analyzed for the consideration of a roundabout.

o Additionally, it is noted that the Longhill Road Corridor Study, completed in October 2014,
did not recommended the installation of a traffic signal at this intersection as part of the
long term (horizon year 2034) improvements. Therefore, it is recommended that a traffic
signal should no longer be proffered as a means of traffic control for this intersection.

n Centerville Road at Manchester Drive
o Maintain the existing geometric configuration and traffic control measures.

n News Road at Firestone Drive
o Maintain the existing geometric configuration and traffic control measures.

Given the minimal residual development potential in Ford’s Colony, no additional or proffered
improvements are triggered beyond those that were identified under the Existing or Build operational
conditions.

This space intentionally left blank.
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2 INTRODUCTION

Ford’s Colony Homeowners Association (FCHOA), with support of REDUS VA Housing, LLC (REDUS) is
pursuing a Master Plan and Proffer Amendment which includes proposing the construction of 60
residential condominium/townhouse units within the Ford’s Colony development (i.e., Ford’s Colony) in
James City County, Virginia. Ford’s Colony is a master planned community bounded by Longhill Road
(State Route 612) to the north, Centerville Road (State Route 614) to the west, News Road (State Route
613) to the south, and a combination of retail/commercial land uses, residential areas, and Humelsine
Parkway (State Route 199) to the east.

Through conversations with FCHOA, REDUS, and James City County staff as well as our review of the
Ford’s Colony Proffers (MP-2-87) dated June 20, 1988 and the Amended and Restated Ford’s Colony
Proffers (Z-04-98/MP-3-98) dated January 24, 1999, it was determined that a traffic impact study (TIS)
must be prepared every five (5) years and/or prior to any proposed expansion or development within the
Ford’s Colony Master Planned residential development. The previous update was the Ford’s Colony
Traffic Impact Study 2003-2004 Update, completed in February 2004.

The purpose of this report is to satisfy the TIS requirement of the aforementioned proffers by summarizing
existing and projected future traffic volumes as well as the associated operational conditions to determine
if any of the identified off-site roadway, intersection, or traffic control (i.e., intersection signalization)
improvements have been triggered for construction and/or may require acceleration.  In addition, this
study will identify the impacts to the intersections and roadway network due to the proposed
development.

The proposed development will be located south of the roundabout intersection of Fords Colony Drive at
St. Andrews Drive and is bounded by Eaglescliffe Condominiums to the west, single family units to the
south, and the Marriott Manor Club at Ford’s Colony to the east. Figure 1 illustrates the proposed
development’s location. It is anticipated that the construction of the 60 residential
condominium/townhouse units will be completed and operational for business by 2021. In addition to the
60 residential condominium/townhouse units, the following units were included in this TIS as part of the
background traffic to represent the totality of the Ford’s Colony Master Plan.

n 295 platted, unbuilt lots
n 30 un-platted Windsor development lots
n 14 un-platted Ford’s property lots

Kimley-Horn has been retained to prepare a report that meets the requirements of updating the Ford’s
Colony TIS per the proffers as well as provides an assessment of the traffic impacts associated with the
proposed development of the site. This report has been prepared for submittal to James City County and
the Virginia Department of Transportation (VDOT) to evaluate existing conditions as well as future traffic
conditions that include development related traffic volumes. Assumptions regarding the study area,
access, and trip distribution were discussed with and approved by James City County staff prior to the
completion of this analysis. The assumptions document is provided in Appendix A.
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3 PROJECT BACKGROUND

3.1 STUDY AREA

Consistent with the previously completed TIS, the study area for this analysis, as illustrated in Figure 1,
includes the following intersections:

Intersections
n Longhill Road at Williamsburg W. Drive/Lane Place Drive (signalized)
n Longhill Road at Fords Colony Drive (unsignalized)
n Centerville Road at Manchester Drive (unsignalized)
n News Road at Firestone Drive (unsignalized)

This space intentionally left blank.
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3.2 PREVIOUS STUDIES

As mentioned in Chapter 2, the previous Ford’s Colony Traffic Impact Study 2003-2004 Update, was
completed in February 2004. This study was conducted pursuant to the proffer requirements and included
a schedule of roadway improvements at the four (4) intersections that provide access to/from the Ford’s
Colony development, as shown in Table 1.

Table 1: Ford’s Colony Traffic Impact Study 2003-2004 Update Recommendations

Proffered Improvement Description Recommended Action

(a) Installation of Traffic Signals

(i) Longhill Road at Williamsburg W. Drive
Monitor traffic volumes in future to
determine signal warrant
justification

(ii) News Road at Firestone Drive Not warranted

(iii) Longhill Road at Fords Colony Drive Not warranted

(d) Construction of Longhill Road at Williamsburg W. Drive Intersection

(ii) Add two through lanes on Longhill Road Operational analysis determined
improvement was not required

(iii) Add second westbound left-turn lane on Longhill Road Operational analysis determined
improvement was not required

(iv) Add second northbound right-turn lane on Williamsburg W. Drive Operational analysis determined
improvement was not required

(e) Construct eastbound right-turn lane on Longhill road at Fords
Colony Drive

Continue to monitor traffic
volumes in future to determine
turn lane warrant justification.

(f) Dedication of a 15-foot strip of land and construction of four
lanes on Longhill Road from Williamsburg W. to Route 199

Operational analysis determined
improvement was not required

3.3 EXISTING ZONING

The project site for the proposed development is located within the Ford’s Colony Master Planned
development. This parcel is currently unoccupied and is zoned as Residential Planned Community (R4).
Figure 2 illustrates the existing zoning adjacent to the site.

Zoning in this area primarily consists of the following districts: General Residential (R2), Residential
Planned Community (R4), Rural Residential (R8), and General Agriculture (A1). The Marriott’s Manor
Club at Ford’s Colony is located to the east of the proposed site and the Ford’s Colony Country Club is
located to the north of the proposed site, which contains hotel accommodations, restaurants, services,
and various recreational golf uses. To the south and west of the proposed residential
condominium/townhouse site are additional residential areas.
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3.4 EXISTING CONDITIONS

Longhill Road, Centerville Road, and News Road are the primary thoroughfares within the study area that
provide connections to Williamsburg W. Drive, Ford’s Colony Drive, Manchester Drive, and Firestone
Drive, which provide access to/from the Ford’s Colony community. Figure 3 depicts existing roadway
geometry, lane assignments, and conditions for study area roadways and intersections. The following
provides a brief description of existing roadway characteristics for each facility:

Longhill Road (State Route 612) is a two-lane, undivided minor arterial that runs in an approximate
east/west direction between Centerville Road to the west and the Humelsine Parkway (Route 199)
interchange to the east. Traffic counts collected by VDOT in 2018 indicate that Longhill Road carried
approximately 7,600 vehicles per day (vpd) between Centerville Road and Season’s Trace and
approximately 16,000 vpd between Season’s Trace and Humelsine Parkway. The posted speed limit
along this segment of roadway within the study area is 45 miles per hour (mph).

Centerville Road (State Route 614) is a two-lane, undivided minor arterial in James City County.
Centerville Road runs in an approximate north/south direction in the study area between Longhill Road to
the north and News Road to the south. Traffic counts collected by VDOT in 2018 indicate that Centerville
Road carried approximately 4,900 vpd between News Road and Jolly Pond Road. The posted speed limit
along this segment of Centerville Road is 45 mph.

News Road (State Route 613) is a two-lane, undivided major collector road that runs in an approximate
east/west direction that extends from Centerville Road in the west to Ironbound Road in the east. Traffic
counts collected by VDOT in 2018 indicate that News Road carried approximately 3,900 vpd within the
study area. The posted speed limit is 45 mph.
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3.5 EXISTING PEDESTRIAN AND BICYCLE ACCOMMODATIONS

Pedestrian accommodations (i.e., crosswalks, pedestrian signal heads) are not provided at any of the
study intersections. However, sidewalk is provided on the north side of Longhill Road from Williamsburg
W. Drive/Lane Place Drive to Warhill Trail. Portions of sidewalk are located along Centerville Road but
lack connectivity throughout the study area.

In addition, paved shoulders allow for bicycle traffic on Longhill Road from Williamsburg W. Drive to Old
Towne Road. Dedicated bike lane pavement markings traversing through the intersections are provided
at major intersections along Longhill Road to enhance the visibility and safety of the bicyclists.  A
dedicated bike lane is provided along southbound Centerville Road from Longhill Road to just north of
Mallory Place. Paved shoulders allow for bicyclist traffic on Centerville Road, south of Mallory Place.
Pedestrian and bicycle accommodations are not provided along either side of News Road.

3.6 EXISTING TRAFFIC

Consistent with the previously completed TIS, AM and PM peak conditions were analyzed to evaluate
potential impacts of the proposed development. To coincide with these times, turning movement counts
(TMC) which included vehicular, truck, and pedestrian traffic were collected at the following study area
intersections on June 8, 2017:

n Longhill Road at Williamsburg W. Drive/Lane Place Drive
n Longhill Road at Fords Colony Drive
n Centerville Road at Manchester Drive
n News Road at Firestone Drive

The uniform peak hours for these intersections were found to be 7:30 AM to 8:30 AM and 4:45 PM to 5:45
PM for the AM and PM peak hours, respectively. It should be noted that peak hour volumes were not
adjusted and/or balanced, due to the location and number of access driveways between study area
intersections.

Each movement of the 2017 TMCs were grown using annualized growth rates detailed in Section 6.1 to
calculate the 2019 volumes for each intersection. The AM and PM peak hour turning movement volumes
from the abovementioned data sources are shown in Figure 4. Detailed count data is also provided in
Appendix B.
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4 TRIP GENERATION

To determine the anticipated number of trips generated by the proposed residential
condominium/townhouse development, the Trip Generation Manual, published by the Institute of
Transportation Engineers [ITE], 10th Edition, 2017 was used to estimate the new traffic on the adjacent
roadway network.

The proposed development will consist of 60 residential condominium/townhouse units. Based on this
land use type and intensity, trip generation estimates were calculated as shown in Table 2.

Table 2: ITE Trip Generation Summary (10th Edition)

ITE
Code ITE Description Density Daily

AM Peak Hour PM Peak Hour
Enter
(23%)

Exit
(77%) Total Enter

(63%)
Exit

(37%) Total

220 Multifamily Housing (Low-Rise) 60 Dwelling
Units 413 7 22 29 23 14 37

Source: ITE Trip Generation Manual, 10th Edition

The total amount of traffic generated by the proposed development is anticipated to consisted of 413 daily
trips, of which 29 trips will occur during the AM peak and 37 trips will occur during the PM peak hour,
respectively. No pass-by or internal capture rate reductions were included as part of this analysis.

This space intentionally left blank.
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5 TRAFFIC DISTRIBUTION AND ASSIGNMENT

The directional distribution and assignment of trips generated by the proposed redevelopment was based
on a review of existing traffic volumes, site access, the Ford’s Colony Traffic Impact Study 2003-2004
Update, and an understanding of travel patterns within the study area. From this review and
conversations with VDOT, the following traffic distributions were derived for the analysis of the study area:

n AM Peak Hour
o 80% of the trips generated will travel to/from the north on Ford’s Colony Drive

§ 60% to/from the east on Longhill Road
§ 20% to/from the west on Longhill Road

o 20% of the trips generated will travel to/from the west on Manchester Drive

n PM Peak Hour
o 70% of the trips generated will travel to/from the north on Ford’s Colony Drive

§ 55% to/from the east on Longhill Road
§ 15% to/from the west on Longhill Road

o 30% of the trips generated will travel to/from the west on Manchester Drive

Based on conversations with VDOT, this TIS assumes site trips will not utilize the Williamsburg W. Drive
or Firestone Drive access points due to the distance to/from the proposed development site.

As shown previously in and consistent with the previous TIS, the proposed development site will not
introduce any new access points to existing/adjacent study area roadways.

Detailed AM and PM peak hour trip distribution and trip assignment is shown in Figure 5 and Figure 6,
respectively.
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6 PROJECTED TRAFFIC VOLUMES

Based on discussions with James City County, the following existing and horizon year scenarios were
agreed to and analyzed to determine future impacts of the proposed development based on the
anticipated schedule for construction and opening:

n Scenario 1 – 2019 Existing traffic conditions
n Scenario 2 – 2021 Opening Year No-Build conditions – Build-out year traffic conditions with only

background development trips applied (i.e., approved adjacent development traffic)
n Scenario 3 – 2021 Opening Year Build conditions – Build-out year traffic conditions with

background development trips applied plus traffic volumes generated by the proposed
development

n Scenario 4 – 2027 Opening Year +6 years No-Build conditions – Build-out year traffic conditions
with only background development trips applied (i.e., approved adjacent development traffic)

n Scenario 5 – 2027 Opening Year +6 years Build conditions – Build-out year traffic conditions with
background development trips applied plus traffic volumes generated by the proposed
development

6.1 BACKGROUND TRAFFIC GROWTH

Background traffic growth rates were determined by using rates developed as part of the Longhill Road
Corridor Study, completed and adopted in October 2014, and historical traffic volume trends over the
previous six (6) years (i.e., 2011 to 2016) from VDOT data.

n Longhill Road – 2.0% per year (consistent with Longhill Road Corridor Study)
n Centerville Road – 2.5% per year
n News Road – 2.0% per year

Since November 2019, approximately 2,851 of 3,250 total units have been built within Ford’s Colony with
a remainder of 399 unbuilt units, as shown in Figure 7. The 399 unbuilt units are as follows:

n 295 platted, unbuilt lots
n 60 un-platted Eaglescliff development lots
n 30 un-platted Windsor development lots
n 14 un-platted Ford’s property lots

With the addition of 90 units, Ford’s Colony has a remainder of 309 units available. The additional 90
units consist of 60 units in the Eaglescliff development (described in Chapter 4) and 30 units in the
Windsor development (described in Section 6.1.1.). The aforementioned traffic growth rates were applied
to all intersection movements to account for the trip generation potential of the remaining 309 units; thus,
accounting for the full build-out of Ford’s Colony.
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6.1.1 OTHER DEVELOPMENT TRAFFIC

Since the 2004 study was completed, there has been minimal to no residential development/expansion
occurring within the Ford’s Colony Master Plan development. However, three additional developments
adjacent to Ford’s Colony were provided by James City County for inclusion in the analysis of future traffic
operational conditions: The Villages at Ford’s Colony (The Villages), Westport Subdivision at Ford’s
Colony (Westport), and Windsor Property (Windsor).

Per the News Road Corridor Traffic Forecast and Analysis, completed in April 2008, the Villages at Ford’s
Colony has a proposed entrance on the northbound approach of the News Road at Firestone Drive
intersection. The Westport development’s entrance is currently located on the eastbound approach (west
leg) of the Manchester Drive at Centerville Road intersection.

In addition, the Windsor development is anticipated to be located along Ford’s Colony Drive across from
N. Knob Hill. Future traffic volumes associated with these other approved developments were accounted
for and calculated using the most recent version of the ITE Trip Generation Manual.

Trip generation densities as well as the trip distribution and assignment percentages for The Villages and
Westport developments will remain consistent with the News Road Corridor Traffic Forecast and Analysis.
The trip distribution and assignment for the Windsor property will be consistent with the proposed
redevelopment as detailed in Chapter 5.

The Villages development will consist of attached and detached senior adult housing, congregate care
housing, assisted living, and a nursing home, for a total of 739 units. The trip generation was calculated,
and the results are shown in Table 3. The total amount of traffic generated by The Villages development
consisted of 2,078 daily trips, of which 101 and 161 trips will occur during the AM and PM peak hours,
respectively.

Table 3: ITE Trip Generation Summary for The Villages at Ford’s Colony Development

ITE
Code ITE Description Density Unit Daily

AM Peak Hour PM Peak Hour
Enter Exit Total Enter Exit Total

251 Senior Adult
Housing - Detached 38 Dwelling

Units 240 7 13 20 14 9 23

252 Senior Adult
Housing - Attached 168 Dwelling

Units 650 12 21 33 24 19 43

253 Congregate Care
Housing 390 Dwelling

Units 788 13 9 22 32 28 60

254 Assisted Living 83 Beds/Rooms 216 10 6 16 8 14 22
620 Nursing Home 60 Beds/Rooms 184 7 3 10 4 9 13

Total 739 2,078 49 52 101 82 79 161
Note: It is assumed that there is one bed per room, and therefore each bed is considered one dwelling unit.

The Westport development will consist of 43 units of single-family detached housing. The trip generation
estimates for the proposed Westport development are shown in Table 4. The total amount of traffic
generated by the Westport development consisted of 478 daily trips, of which 35 will occur during the AM
peak hour and 45 will occur during the PM peak hour, respectively.
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Table 4: ITE Trip Generation Summary for Westport Subdivision at Ford’s Colony Development

ITE
Code ITE Description Density Unit Daily

AM Peak Hour PM Peak Hour
Enter Exit Total Enter Exit Total

210 Single-Family
Detached Housing 43 Dwelling

Units 478 9 26 35 28 17 45

The Windsor development will consist of 30 units of multifamily attached housing. The trip generation
estimates for the proposed Windsor development are shown in Table 5. The total amount of traffic
generated by the Windsor development consisted of 186 daily trips, of which 15 will occur during the AM
peak hour and 20 will occur during the PM peak hour, respectively. Figure 8 through Figure 13 illustrate
the approved development site trip distributions and assignments.

Table 5: ITE Trip Generation Summary for Windsor Development

ITE
Code ITE Description Density Unit Daily

AM Peak Hour PM Peak Hour
Enter Exit Total Enter Exit Total

220 Multifamily Housing
(Low-Rise) 30 Dwelling

Units 186 3 12 15 13 7 20

6.2 TOTAL TRAFFIC

Traffic associated with the proposed residential condominium/townhouse development was added to the
future background traffic volumes as well as the approved development traffic volumes to develop the
total traffic volumes for 2021 and 2027 future Build conditions. Figure 14 through Figure 17 illustrate the
peak hour traffic volumes used in the analysis of future conditions (i.e., No-Build and Build). Worksheets
detailing the volumes for the study area intersections are provided in Appendix C.
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7 TRAFFIC ANALYSIS

The traffic analysis for the proposed condominium/townhouse development as well as the improvements
outlined in the proffers consisted of right-turn lane warrants, traffic signal warrants, and intersection
operations. Analyses of study area intersections for AM and PM peak hours were performed for the
following scenarios:

n 2019 Existing
n 2021 No-Build (background traffic only)
n 2021 Build (background traffic with proposed development trips)
n 2027 No-Build (background traffic only) – Includes planned Longhill Road widening and

intersection improvements currently under construction
n 2027 Build (background traffic with proposed development trips) – Includes planned Longhill

Road widening and intersection improvements currently under construction

The planned Longhill Road widening and intersection improvements currently under construction included
in the study area are shown in Figure 18.

Figure 18: Longhill Road Widening and Intersection Improvements

This space intentionally left blank.
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7.1 RIGHT-TURN LANE WARRANT

A right-turn lane warrant analysis was performed for the eastbound approach of Longhill Road at the
Fords Colony Drive intersection to assess the need for a full-width exclusive right-turn treatment, as
outlined by the proffers. This was conducted in accordance with VDOT right turn-lane warrant analysis
guidelines per Appendix F Access Management Design Standards for Entrances and Intersections.
Detailed data sheets for the turn lane warrant under each scenario are provided in Appendix D. Based
on these guidelines, Table 6 illustrates that a full-width, right-turn lane and taper is warranted for the PM
peak hour under 2021 Build, 2027 No Build, and 2027 Build scenarios..  Based on these turn-lane
warrant analysis findings, it is recommended that a full width right-turn lane be constructed for the
eastbound approach Longhill Road at Fords Colony Drive.

Table 6: Summary of Right-Turn Lane Warrant Analysis for Fords Colony Drive at Longhill Road

Scenario
Warrants Analysis

Right-Turn Lane Warrant
AM PM

Existing (2019) ü
(taper required)

ü
(taper required)

No Build (2021) ü
(taper required)

ü
(taper required)

Build (2021) ü
(taper required)

ü
(full-width turn lane
and taper required) 

No Build (2027) ü
(taper required)

ü
(full-width turn lane
and taper required)

Build (2027) ü
(taper required)

ü
(full-width turn lane
and taper required)

Notes: × - Warrant not met
ü - Warrant met

7.2 TRAFFIC SIGNAL WARRANT ANALYSIS

Traffic signal warrant analyses were performed for the unsignalized intersection of Longhill Road at Fords
Colony Drive and the unsignalized intersection of News Road at Firestone Drive, consistent with the
methodologies provided in the Manual on Uniform Traffic Control Devices (MUTCD), to evaluate the need
for traffic signalization under existing and future traffic conditions. These warrants are based on mainline
and minor street traffic volumes, the number of travel lanes, approach turn-lanes, and mainline posted
speed limit. According to the MUTCD, a traffic control signal should not be installed unless one or more of
the signal warrants are met. The warrants used in this analysis are as follows:

n Warrant 1 (Eight-Hour Vehicular Volume) - is satisfied if ONE of the following conditions exists
for any eight hours of an average day:
o Condition A (Minimum Vehicular Volume) - volumes meet or exceed the necessary hourly

thresholds for any eight hours of an average day. Thresholds may be modified based on
vehicle speeds and population of the local community.
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o Condition B (Interruption of Continuous Traffic) - volumes meet or exceed the necessary
hourly thresholds for any eight hours of an average day. Thresholds may be modified based
on vehicle speeds and population of the local community.

o Combination of Condition A and B - intended to be used where Conditions A and B are not
individually met and where volume thresholds may be reduced based on anticipated traffic
delay at the intersection.

n Warrant 2 (Four-Hour Vehicular Volume) - volumes meet or exceed the necessary hourly
thresholds for any four hours of an average day. Thresholds are typically higher than those for
Warrant 1 and may be applicable when high traffic volumes are concentrated over a shorter time
period (less than eight hours). The thresholds may also be modified based on vehicle speeds and
population of the local community

n Warrant 3 (Peak Hour Volume) - volumes meet or exceed the necessary hourly thresholds for
any one hour of an average day. This warrant should only be applied in unusual cases where an
area is expected to discharge a large volume of traffic over a short period of time. Thresholds
may be modified based on vehicle speeds and population of the local community.

Under each warrant analysis, existing turning movement volumes were used to determine if the volume
thresholds provided in the MUTCD were met. This provides a baseline to establish the potential for
needing a signal under current traffic loads. For future No-Build and Build conditions, the signal warrant
analysis was performed accounting for future growth in traffic associated with and without the proposed
development traffic. For the Longhill Road at Fords Colony Drive intersection, the westbound right-turn
volumes were not accounted for as part of this analysis under the existing and future conditions since an
exclusive right-turn lane is provided to accommodate this movement. In addition, the northbound right-
turn lane volumes on Fords Colony Drive were not included in the signal warrant analysis as drivers are
utilizing the 24-foot pavement width to turn right as other vehicles are stopped for the through or left-turn
movements. For the News Road at Firestone Drive intersection, the southbound and westbound right-turn
vehicles were not accounted for as part of this analysis under the existing conditions. In addition, the
northbound right-turn vehicles were not included as part of this analysis for the Villages driveway under
the future conditions.

To assign the hourly site traffic for the future warrant analysis, all assumptions and methods (i.e., trip
generation, pass-by reduction, distribution, background traffic growth, other development traffic) were
followed, with an additional step of applying hourly variations to the daily trip generation total. The hourly
variation breakdown for Multifamily Housing (Low-Rise) (220), as provided in the ITE Trip Generation
Manual, were used for this purpose, as shown in Table 7.

This space intentionally left blank.
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Table 7: Hourly Variations in Residential Traffic

Time

Average Weekday
Percent of 24-Hour

Entering Traffic
Percent of 24-Hour

Exiting Traffic
6 am – 7 am 1.6% 5.7%
7 am – 8 am 2.5% 9.0%
8 am – 9 am 3.7% 9.1%
9 am – 10 am 3.7% 6.5%

10 am – 11 am 4.1% 5.5%
11 am – 12 pm 4.5% 5.7%
12 pm – 1 pm 5.3% 5.3%
1 pm – 2 pm 5.4% 5.7%
2 pm – 3 pm 6.5% 5.9%
3 pm – 4 pm 8.1% 6.3%
4 pm – 5 pm 9.8% 6.3%
5 pm – 6 pm 10.8% 6.5%

Source: ITE Trip Generation Manual, 10th Edition

The results of the signal warrant analyses are provided in Table 8 and Table 9, with complete tables
outlining the traffic volumes used, in Appendix D.

Table 8: Summary of Warrant Analysis for Longhill Road at Fords Colony Drive

Scenario

Warrants Analysis
Warrant 1 (8 Hour) Warrant 2

(4 Hour)
Warrant 3
(1 Hour)Condition A Condition B Combination

(A & B)

Existing (2019) ×
 (0 out of 8)

×
 (4 out of 8)

×
 (0 out of 8) × ×

No Build (2021) ×
 (0 out of 8)

×
 (6 out of 8)

×
 (0 out of 8) × ×

Build (2021) ×
 (0 out of 8)

ü ×
 (1 out of 8) × ×

No Build (2027) ×
 (0 out of 8)

ü ×
 (1 out of 8)

ü ×

Build (2027) ×
 (0 out of 8) ü ×

 (3 out of 8) ü ×
Notes: × - Warrant not met

ü - Warrant met
(# out of 8) – Number of hours that could meet the 8-hour warrant requirement

The warrant analysis for the Longhill Road at Fords Colony Drive intersection indicate that under the
Existing and No Build future scenarios, Condition A, Condition B, and the Combination (A & B) Condition
were not met except for the 2021 Build, 2027 No Build, and Build models, where Condition B was met.
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Warrant 2 (4-hour volume) was not met under Existing and 2021 future scenarios for the Longhill Road at
Fords Colony Drive intersection but was met for 2027 No Build and Build scenarios. From the warrant
analysis, the traffic volumes on Longhill Road did not meet the minimum thresholds under Condition A
and a maximum of 3 out of 8 volumes were met for the Combination Warrant. Since the intersection does
not meet both Warrant 1 Condition A and Condition B or the Combination as well as low demand on
Longhill Road, the traffic signal is not warranted and not recommended for further consideration as a part
of the Fords Colony Master Plan.

Table 9: Summary of Warrant Analysis for News Road at Firestone Drive

Scenario

Warrants Analysis
Warrant 1 (8 Hour) Warrant 2

(4 Hour)
Warrant 3
(1 Hour)Condition A Condition B Combination

(A & B)*

Existing (2019) ×
(0 out of 8)

×
 (0 out of 8)

×
 (0 out of 8) × ×

No Build (2021) ×
(1 out of 8)

×
(0 out of 8)

×
(3 out of 8) × ×

Build (2021) ×
(1 out of 8)

×
(0 out of 8) 

×
(3 out of 8) × ×

No Build (2027) ×
(6 out of 8)

×
(3 out of 8)

×
(6 out of 8) × ×

Build (2027) ×
(6 out of 8)

×
(3 out of 8)

×
(7 out of 8) × ×

Notes: × - Warrant not met
ü - Warrant met
(# out of 8) – Number of hours that could meet the 8-hour warrant requirements

The warrant analysis for the News Road at Firestone Drive indicated that under existing, No Build future,
and Build future scenarios, conditions for Warrant 1 were not met. Under these scenarios, traffic
generated by the current developments in Ford’s Colony and approved developments were not high
enough to meet the volume thresholds. Additionally, the 4-hour volume warrant was not met under
existing conditions the News Road at Firestone Drive intersection. When taking into consideration the
future site traffic generated by the background development and proposed residential
condominium/townhouse development, a traffic signal is not warranted at the intersection for News Road
at Firestone Drive.

7.3 PROFFER SCHEDULE OF IMPROVEMENTS

In addition to the turn lane and signal warrant analyses, the proffers identified the schedule of
improvements based on the number of residential building permits when the hotel was or was not built.
Since the hotel has not been constructed, the number of remaining undeveloped parcels was identified as
399 undeveloped within Ford’s Colony out of the total 3,250 parcels identified from the previously
completed TIS. The 399 undeveloped units consist of the following:

n 295 platted, unbuilt lots
n 60 un-platted Eaglescliff development lots
n 30 un-platted Windsor development lots
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n 14 un-platted Brian Ford’s property lots

Therefore, 2,841 parcels have been developed to date. Table 10 illustrates the schedule of
improvements, satisfaction of schedule, and construction of improvements.

Under Proffer Item A, the Longhill Road at Fords Colony Drive intersection satisfies the number of units,
but the intersection of News Road at Firestone Drive does not satisfy the number of units. The Proffer
Item E improvement is satisfied by the number of units constructed. Although several of the schedule of
improvements are satisfied by the number of units, traffic operations and warrant analyses results
proceed this schedule of improvements as the traffic operations are acceptable and warrants are not met
for signalization.

This space intentionally left blank.
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Table 10: Proffered Improvements Triggered by Ford’s Colony Permits

Proffer Item Proffer Improvement
Residential

Building Permits
if Hotel Not Built

Number of
Units

Constructed

Number
of Units
Satisfied

Improvement
Constructed

Improvement for
Full Build Out
(3,250 Units)

A. Installation of Traffic Signals
i Longhill Road at Williamsburg W. Drive 2,236 2,851 ü ü -
ii News Road at Firestone Drive 3,250 2,851 X X X
iii Longhill Road at Fords Colony Drive 947 2,851 ü X X

B. Installation of Left and Right-Turn Lanes

i
News Road at Firestone Drive (Left-Turn)

2,603
2,851 ü ü -

News Road at Firestone Drive (Right-Turn) 2,851 ü ü -

ii
Centerville Road at Manchester Drive (Left-Turn)

947
2,851 ü ü -

Centerville Road at Manchester Drive (Right-Turn) 2,851 ü ü -
C. Construct Williamsburg W. Drive

i. Establish right-of-way for four-lane road to Longhill Road 1,545 2,851 ü ü -

ii. Construct two-lane private road Williamsburg W. Drive to
Longhill Road 1,545 2,851 ü ü -

iii.
If VDOT does not permit construction of an intersection
with Route 199 as set forth in paragraph below, widen the
initial two-lane road to a four-lane road

2,928 2,851 X X X

D. Longhill Road at Williamsburg W. Drive Intersection Improvements

i.

Construct intersection of Williamsburg W. Drive and
Longhill Road with: Right-turn lane on Williamsburg W.
Drive onto Longhill Road; Right turn-lane on Longhill Road
onto Williamsburg W. Drive; and left-turn lane on Longhill
Road onto Williamsburg W. Drive

1,545 2,851 ü ü -

ii. Add two through lanes on Longhill Road 2,603 2,851 ü Under
construction -

iii. Add lane for dual left-turn lanes on westbound Longhill
Road onto Williamsburg W. Drive 2,928 2,851 ü X X

iv. Add lane for dual right-turn on Williamsburg W. Drive onto
Longhill Road 3,250 2,851 X X X

E. Installation of right-turn lane on Longhill Road onto Ford’s Colony
Drive 947 2,851 ü X ü
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7.4 INTERSECTION OPERATIONAL ANALYSIS

Operational analyses were conducted for the study area intersections for the AM and PM peak hours
under the existing and future scenarios. The existing signal timings, including cycle lengths, clearance
intervals, and splits, were provided by VDOT. Under 2019 No Build and Build conditions, all signal
timings, coordination offsets, and phasing were optimized. Additionally, splits were generally kept similar
between scenario as well, with only minor changes made to compensate for additional site traffic.

In addition, the peak hour factor (PHF) used for the existing (2019) conditions represents the actual PHF
based on recent traffic count data. Per VDOT’s Traffic Operations and Safety Analysis Manual (TOSAM)
guidance, PHFs less than 0.92 should be adjusted up to 0.92 for all future analyses. Therefore, under
future conditions, the intersections with PHFs less than 0.92 were adjusted up to 0.92 for this purpose of
this study.

Analyses were completed to determine the operating characteristics of the study area intersections using
Synchro Professional 10.0 modeling software, which uses methodologies contained in the 2010 Highway
Capacity Manual (HCM) [TRB Special Report 209, 2000]. The intersection operational analysis inputs and
analysis methodologies were consistent with VDOT’s TOSAM. Intersection turning movement counts
were used with information about the number of lanes, current traffic control, and signal timings to
determine the operational conditions of each study area intersection. Level of service (LOS) is reported
for each of the study area intersections.

LOS describes the amount of traffic congestion at an intersection or on a roadway and ranges from A to F
(A indicating a condition of little to no congestion and F a condition with severe congestion, unstable
traffic flow, and stop-and-go conditions). LOS is based on the average delay experienced by all traffic
using the intersection during the busiest (peak) 15-minute period. Generally, LOS A through LOS D are
considered acceptable. Delay and associated LOS for both signalized and unsignalized intersections are
reported from the Synchro analysis. In the LOS/delay tables for each of the study area intersections,
values highlighted in “bold” represent movements operating at LOS E or worse. Table 11 shows the
corresponding thresholds in delay for unsignalized and signalized intersections.

The queuing results represent the maximum simulated queues for each movement as they compare to
the effective storage lengths. Effective storage lengths represent the amount of distance available to
vehicles to queue without generally impacting the adjacent lanes and consist of the full width storage,
plus half of the taper distance. By using the effective storage, vehicles that can use a portion of the taper
length as additional room for storage can be accounted for. All traffic models were developed and
analyzed with the effective storage lengths coded into the network. Values highlighted as “bold” represent
queue lengths that exceed the available storage lengths/spill back to an upstream intersection. As part of
the queuing analysis, “percent blocking” was noted in instances where queues impact adjacent turn-
and/or through-lanes. This percentage represents the approximate amount of time during the peak hour
when a lane was observed to be blocked (e.g., “10% blocking” indicates that during the peak hour, the
turn-lane storage was exceeded and impacted 10 percent of the adjacent lane volume). The results are
presented in the following summaries and supporting calculations are presented in Appendix E.

This space intentionally left blank.
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Table 11: LOS Control Delay Thresholds

LOS

Signalized
Intersections

Control Delay Per Vehicle
[sec/veh]

Unsignalized
Intersections

Average Control Delay
[sec/veh] Relative Delay

A

≤ 10 ≤ 10

Short Delays

Free-flow traffic operations at average travel speeds.
Vehicles completely unimpeded in ability to maneuver.
Minimal delay at signalized intersections.

B

> 10 – 20 > 10 – 15
Reasonably unimpeded traffic operations at average travel
speeds.  Vehicle maneuverability slightly restricted.  Low
traffic delays.

C

> 20 – 35 > 15 – 25
Stable traffic operations.  Lane changes becoming more
restricted.  Travel speeds reduced to half of average free
flow travel speeds.  Longer intersection delays.

D

>35 – 55 > 25 – 35

Moderate Delays

Small increases in traffic flow can cause increased delays.
Delays likely attributable to increase traffic, reduced signal
progression and adverse timing.

E
>55 – 80 > 35 – 50

Significant delays.  Travel speeds reduced to one third of
average free flow travel speed.

F
> 80 > 50

Long DelaysExtremely low speeds.  Intersection congestion.  Long
delays.  Extensive traffic queues at intersections.

Source:  Highway Capacity Manual, Transportation Research Board, Washington, D.C., 2010

The following sections summarizes each study area intersection’s operations as it relates to vehicle traffic
demand for the analysis scenarios. Results are presented in Table 12 through Table 19 and Figure 19
through Figure 28.

This space intentionally left blank.
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7.4.1 LONGHILL ROAD AT WILLIAMSBURG W. DRIVE/LANE PLACE DRIVE

Results of the capacity and queuing analysis for this signalized intersection are shown in Table 12 and
Table 13. Under existing and future conditions, the AM and PM peak hours are anticipated to experience
an overall intersection LOS D or better with individual movements also expected to operate at LOS D or
better. The overall intersection LOS improves to LOS C or better under 2027 No-Build and Build
conditions due to the Longhill Road widening improvements.

Queuing results indicate that the intersection does not currently, nor is it projected to experience
significant queuing or blocking. Table 13 does show that the westbound left-turn and right-turn lanes have
the potential to periodically meet or exceed its available storage length during the PM peak hour under
2019 Existing, 2021 No Build, and 2021 Build conditions. However, this is attributed to the adjacent
through-lane stacking up and blocking access to this turn lane, and not due to the capacity of the turn
lane. It has been observed with the SimTraffic software, that maximum queues can be recorded when
vehicles are blocked from being able to enter a turn lane, because as soon as a vehicle is able to enter
the turn lane, it meets the speed thresholds that the software uses to record maximum queue, which
always happens at the back of the turn lane (i.e., 250 feet in this case).

Table 12: Longhill Road at Williamsburg W. Drive/Lane Place Drive Intersection Level of Service
Lev el o f Serv ic e p er Movement by Ap proac h (Delay in sec/v eh)

Eastbou nd Westb oun d No rth bo und Southbo un d
LT TH RT LT TH RT LT TH RT LT TH RT

AM P eak Ho ur
A

(9.8)
C

(33.7)
B

(10.9)
B

(17.9)
B

(14.5)
A

(9.4)
D

(38.5)

A
(9.3)

C
(33.0)

B
(10.1)

B
(17.2)

B
(14.1)

A
(9.0)

D
(37.5)

A
(9.4)

D
(35.2)

B
(10.1)

B
(17.7)

B
(14.1)

A
(9.0)

D
(37.6)

B
(10.8)

B
(19.1)

B
(13.0)

B
(12.7)

B
(13.8)

B
(11.2)

D
(35.2)

B
(10.8)

B
(19.2)

B
(12.9)

B
(12.8)

B
(13.8)

B
(11.2)

D
(35.5)

PM P eak Ho ur
C

(20.46)
C

(26.0)
B

(10.8)
C

(25.7)
D

(36.1)
A

(7.9)
D

(39.0)

C
(22.3)

C
(29.2)

B
(10.9)

D
(48.6)

D
(51.4)

A
(7.6)

D
(40.1)

C
(22.4)

C
(29.6)

B
(10.9)

D
(52.4)

D
(54.2)

A
(7.5)

D
(40.2)

A
(9.0)

B
(17.7)

B
(12.6)

B
(14.4)

B
(13.3)

A
(8.1)

D
(37.3)

A
(9.1)

B
(17.7)

B
(12.6)

B
(14.6)

B
(13.4)

A
(8.1)

D
(37.4)

2027
Build

C
(21.1)

B
(17.3)

2027
Build

2019
Existing

C
(31.2)

C
(32.6)

B (19.0) B (13.6) D (35.0)

2027
No Bui ld

C
(21.0)

C
(32.5)

B (18.9) B (13.6) D (34.7)

D
(39.4)

B (17.3) B (13.5) D (38.0)

D
(42.8)

D (42.8)

D (42.7)

2021
Build

D
(43.0)

C (28.7) D (52.4) D (40.9)

D
(42.6)

2027
No Bui ld

B
(17.3)

D
(39.3)

B (17.3) B (13.4) D (37.8)

D
(44.4)

D (44.4)
D

(44.6)
D (44.6)

D
(42.7)

B (14.6)
D

(38.0)

Sc enario
O veral l

LOS

2019
Existing

C
(28.5)

C (33.0)

2021
 No Bui ld

C
(27.8)

C (32.3) B (14.1) D (37.6)

2021
Build

C
(28.9)

C (34.5) B (14.2) D (37.7)

C (25.2) C (33.5) D (39.5)

2021
 No Bui ld

D
(41.2)

C (28.3) D (49.5) D (40.7)

D
(42.4)

D
(44.0)

D (44.0)

D
(42.9)

D (42.9)

D
(39.7)

D
(40.9)

D
(38.0)

D (38.7)
D

(44.8)
D (44.8)

D
(44.8)

D (44.8)

D
(47.5)

D (47.5)

D
(47.2)

D (47.2)
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Table 13: Longhill Road at Williamsburg W. Drive/Lane Place Drive Maximum Queuing

Notes: Results displayed are the average results across 10 microsimulation runs
           *denotes the No Build and Build effective storage length associated with the Longhill Road widening

This space intentionally left blank.

Maximum Queue Length by Movement (feet)

Eastbound Westbound Northbound So uthbound

LT TH RT LT TH RT LT TH RT LT TH RT
Effective Storage Length 250 Cont. 225 250 Cont. 250* 225

AM Peak Hour

2019 Existing 69 479 164 81 230 41 120
2021 No Build 46 563 205 67 206 51 133

2021 Build 66 561 187 65 217 49 141
2027 No Build 27 233 67 78 157 55 168

2027 Build 49 264 29 67 166 44 167
P M Peak Hour

2019 Existing 148 519 206 250 763 690 109
2021 No Build 167 562 224 250 772 777 83

2021 Build 209 553 204 250 784 777 87
2027 No Build 59 238 33 211 251 73 110

2027 Build 69 262 53 215 244 115 103

83
90

97
115

132
124

81
88

140
109

Sc enario

Cont.

112
115
124

128 88

Cont.

92
93
92
94
98
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7.4.2 LONGHILL ROAD AT FORDS COLONY DRIVE

Results of the capacity and queuing analysis for this unsignalized intersection are shown in Table 14 and 
Table 15. Under existing and future conditions, the AM and PM peak hours are anticipated to experience 
an overall intersection LOS B or better with all movements at LOS D or better with the exception of the 
following movements/approaches:

n AM Peak Hour
o 2019 Existing – Northbound Approach (LOS E)
o 2027 No Build - Northbound Approach (LOS F)

n PM Peak Hour
o 2021 No Build – Northbound Approach (LOS E)
o 2027 No Build – Northbound Approach (LOS F)/Southbound Approach (LOS E)
o 2027 Build – Northbound Approach (LOS E)/Southbound Approach (LOS E)

Restriping the northbound approach noticeably improves operations under the future 2027 No Build
conditions from LOS F during the AM and PM peak hours to LOS D and LOS E respectively, under the
2027 Build conditions. Queuing results also indicate that the intersection is not projected to experience
significant queuing or blocking issues. Based on these operational conditions (i.e., existing and future) the
existing two-way STOP configuration provides sufficient traffic control for this intersection.

This space intentionally left blank.
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Table 14: Longhill Road at Fords Colony Drive Intersection Level of Service

Table 15: Longhill Road at Fords Colony Drive Maximum Queuing

Notes: Results displayed are the average results across 10 microsimulation runs
*denotes the Build effective storage length associated with the Fords Colony Drive widening

Lev el o f Serv ic e p er Movement by Ap proac h (Delay in sec/v eh)

Eastbou nd Westb oun d No rth bo und Southbo un d
LT TH RT LT TH RT LT TH RT LT TH RT

AM P eak Ho ur
A

(7.9)
A

(8.6)
A

(0.0)
A

(0.0)

A
(7.9)

A
(8.5)

A
(0.0)

A
(0.0)

A
(7.9)

A
(0.0)

A
(0.0)

A
(8.5)

A
(0.0)

A
(0.0)

A
(0.0)

A
(8.0)

A
(8.7)

A
(0.0)

A
(0.0)

A
(8.0)

A
(0.0)

A
(0.0)

A
(8.7)

A
(0.0)

A
(0.0)

A
(0.0)

PM P eak Ho ur
A

(0.0)
A

(8.9)
A

(0.0)
A

(0.0)

A
(0.0)

A
(9.2)

A
(0.0)

A
(0.0)

A
(0.0)

A
(0.0)

A
(0.0)

A
(9.3)

A
(0.0)

A
(0.0)

A
(0.0)

A
(0.0)

A
(9.6)

A
(0.0)

A
(0.0)

A
(0.0)

A
(0.0)

A
(0.0)

A
(9.7)

A
(0.0)

A
(0.0)

A
(0.0)

E (37.7)

C (24.7)

D
(27.3)

D (27.3)
F

(92.0)
F (92.0)

E
(39.8)

E (39.8)

E (38.8)

C
(24.7)

E
(37.7)

E (39.7)

D
(25.9)

E
(38.8)

C
(24.5)

C
(24.8)

C (24.8)D (25.9)

C (24.5)

D
(28.8)

D (28.8)

A
(6.5)

A (0.0)

A
(6.1)

A (0.0)

A (0.0)

B
(8.3)

D
(28.3)

D (28.3)

2027
Build

A
(8.6)

A (0.0) A (4.0)

2021
 No Bui ld

2027
No Bui ld

B
(17.0)

A (0.0) A (3.9)

A
(0.0)

E
(39.7)

2019
Existing

2021
Build

A (3.9)

A
(0.0)

A
(0.0)

A (3.6)

A (2.5)

A (3.7)

Sc enario
O veral l

LOS

2019
Existing

A
(8.9)

A (0.1)

2021
 No Bui ld

A
(7.8)

A (0.1)

A
(0.0)

A
(0.0)

A (2.4)

F (55.5)

C
(24.4)

C (24.4)

E
(35.5)

C
(21.0)

C (21.0)

D
(30.1)

D (30.1)

F
(55.5)

C (19.2)

C
(21.3)

C (21.3)

C
(22.2)

E (35.5) C (22.2)

C
(19.2)

A (2.4)

A (2.5)

2027
No Bui ld

B
(13.5)

A (0.1) A (2.5)

A
(0.0)

2027
Build

2021
Build

A
(5.6)

A (0.1)

A
(7.1)

A (0.1)

Maximum Queue Length by Movement (feet)

Eastbound Westbound Northbound Southbound

LT TH RT LT TH RT LT TH RT LT TH RT
Effective Storage Length 200 225 Cont. 150 175*

AM Peak Hour

2019 Existing 14 70 0 0
2021 No Build 5 77 0 0

2021 Build 9 8 0 103 0 0 93
2027 No Build 7 84 0 0

2027 Build 16 4 8 87 0 0 132
P M Peak Hour

2019 Existing 0 88 4 0
2021 No Build 0 105 0 0

2021 Build 0 2 17 125 0 0 106
2027 No Build 0 138 0 0

2027 Build 0 5 19 134 0 0 156357 24

10
22

19

21
33

500

6
14

26

291

156

32

246
155

26

Sc enario

Cont.Cont.

192

14
209

115

Cont.

196
5
9

17
22
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7.4.3 CENTERVILLE ROAD AT MANCHESTER DRIVE

Results of the capacity and queuing analysis for this unsignalized intersection are shown in Table 16 and
Table 17. Under existing and future conditions, the AM and PM peak hours are anticipated to experience
movements with LOS C or better. Queuing results also indicate that the intersection is not projected to
experience significant queuing or blocking issues.

Table 16: Centerville Road at Manchester Drive Intersection Level of Service

This space intentionally left blank.

Lev el o f Serv ic e p er Movement by Ap proac h (Delay in sec/v eh)

Eastbou nd Westb oun d No rth bo und Southbo un d
LT TH RT LT TH RT LT TH RT LT TH RT

AM P eak Ho ur
C

(19.7)
A

(7.7)
A

(0.0)
A

(0.0)
A

(8.6)
A

(0.0)
A

(0.0)

C
(22.2)

A
(7.8)

A
(0.0)

A
(0.0)

A
(8.7)

A
(0.0)

A
(0.0)

C
(22.6)

A
(7.8)

A
(0.0)

A
(0.0)

A
(8.7)

A
(0.0)

A
(0.0)

D
(29.4)

A
(7.9)

A
(0.0)

A
(0.0)

A
(9.0)

A
(0.0)

A
(0.0)

D
(29.9)

A
(7.9)

A
(0.0)

A
(0.0)

A
(9.0)

A
(0.0)

A
(0.0)

PM P eak Ho ur
C

(15.9)
A

(7.7)
A

(0.0)
A

(0.0)
A

(8.1)
A

(0.0)
A

(0.0)

C
(18.2)

A
(7.9)

A
(0.0)

A
(0.0)

A
(8.5)

A
(0.0)

A
(0.0)

C
(18.4)

A
(7.9)

A
(0.0)

A
(0.0)

A
(8.5)

A
(0.0)

A
(0.0)

C
(22.0)

A
(8.0)

A
(0.0)

A
(0.0)

A
(8.7)

A
(0.0)

A
(0.0)

C
(22.5)

A
(8.0)

A
(0.0)

A
(0.0)

A
(8.7)

A
(0.0)

A
(0.0)

A (1.7)

2027
Build

A
(4.2)

B
(11.9)

C (21.7) A (0.1) A (1.7)

2027
No Bui ld

A
(4.1)

B
(11.9)

C (21.3)

C
(22.6)

C (22.6)
C

(22.7)
C (22.7)

A (0.1)

A (0.2) A (0.7)

2027
Build

A
(2.7)

B
(10.9)

C (18.5) A (0.2) A (0.7)

2027
No Bui ld

A
(2.6)

B
(10.9)

C (18.1)

C
(17.9)

C (17.9)
C

(17.9)
C (17.9)

A (1.6)

A (0.0) A (1.6)

A (0.1)

Sc enario
O veral l

LOS

2019
Existing

A
(2.8)

C (15.7)

C
(16.0)

C (16.0)

B
(11.0)

C
(18.7)

C (18.7)
C

(18.7)
C (18.7)

2021
 No Bui ld

A
(3.5)

C (17.2) A (0.1) A (1.6)

B
(11.2)

2021
Build

A
(3.6)

2021
Build

A
(2.4)

C (15.7)

C (17.5)

2019
Existing

A
(1.9)

B (13.8)

B
(11.2)

2021
 No Bui ld

A
(2.4)

C (15.5) A (0.2)

C
(15.6)

C (15.6)

B
(10.3)

A (0.7)

B
(10.5)

B
(13.5)

B (13.5)

C
(15.6)

C (15.6)

A (0.7)

B
(10.5)

A (0.2)

A (0.7)A (0.0)
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Table 17: Centerville Road at Manchester Drive Maximum Queuing

Notes: Results displayed are the average results across 10 microsimulation runs
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Maximum Queue Length by Movement (feet)

Eastbound Westbound Northbound Southbound

LT TH RT LT TH RT LT TH RT LT TH RT
Effective Storage Length Cont. 190 Cont. 325 190 Cont. 325

AM Peak Hour

2019 Existing 60 8 0 0 64 0 0
2021 No Build 72 9 0 0 60 0 0

2021 Build 68 7 2 0 64 0 0
2027 No Build 69 10 2 5 72 0 0

2027 Build 77 8 2 4 69 0 0
P M Peak Hour

2019 Existing 42 4 0 0 30 0 0
2021 No Build 56 16 0 0 50 0 0

2021 Build 58 16 0 0 53 0 0
2027 No Build 70 14 0 0 54 0 0

2027 Build 63 19 0 0 49 0 249

58
56

46
46
47
46

42
38

Sc enario

Cont. 140

30
45
47

54
52
55

47
51

28
40
39
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7.4.4 NEWS ROAD AT FIRESTONE DRIVE

Results of the capacity and queuing analysis for this unsignalized intersection are shown in Table 18 and
Table 19. Under existing and future conditions, the AM and PM peak hours are anticipated to experience
movements with LOS C or better. Queuing results also indicate that the intersection is not projected to
experience significant queuing or blocking issues.

Table 18: News Road at Firestone Drive Intersection Level of Service
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Lev el  o f  Serv ic e p er Movement by Ap proac h (Delay in sec/v eh) AM Peak Ho ur

Eastbou nd No rth bo und Southbo un d
LT TH RT LT TH RT LT TH RT LT TH RT

AM P eak Ho ur
A

(7.8)
A

(0.0)
- - A

(0.0)
A

(0.0)
- - - B

(11.2)
- A

(0.0)

A
(7.8)

A
(7.8)

A
(0.0)

A
(0.0)

A
(7.8)

A
(7.8)

A
(0.0)

A
(0.0)

A
(7.9)

A
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47 Ford’s Colony TIS Update
January 2020

Table 19: News Road at Firestone Drive Maximum Queuing

Notes: Results displayed are the average results across 10 microsimulation runs

This space intentionally left blank.

Maximum Queue Length by Movement (feet)

Eastbound Westbound Northbound Southbound

LT TH RT LT TH RT LT TH RT LT TH RT
Effective Storage Length 225 225 Cont. 300 150 150

AM Peak Hour

2019 Existing 40 0 - - 4 0 - 69 - 31
2021 No Build 28 31 54 33

2021 Build 30 28 54 33
2027 No Build 28 26 54 33

2027 Build 37 26 52 37
P M Peak Hour

2019 Existing 27 0 - - 0 5 - 71 - 31
2021 No Build 35 34 68 33

2021 Build 33 34 59 32
2027 No Build 37 32 67 33

2027 Build 44 37 54 33

-

0 0 36 82

0 0 40 71
0 0 38 79

0 0 52 99
0 6 54 94

1 4 57 76
1 0 49 87

Sc enario

Cont. Cont.Cont.

0 40
-

820



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2019 Existing Conditions
Level of Service 19

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

A (A)
B (D)
B (C)

(D
)D

(D
)D

(C) A
(C) C
(B) B

D
(D

)

(D
)E

(A) A
(A) A

A (A)
A (A)
A (A)

C
(C

)

B (B)
C (C)

(B) C

(A
)A

(A
)A

(A
)A

A
(A

)
A

(A
)

A
(A

)

A (A)
A (A)

(A) A
(A) A

A
(A

)
B

(B
)

X

(X)

AM | PM

Signalized Intersection

Unsignalized Intersection

Existing Lane Assignment

AM Peak Hour Level of Service

PM Peak Hour Level of Service

LOS A or B

LOS C or D

LOS E or F

BOLD indicates a
movement with
LOS E or F



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Signalized Intersection

Unsignalized Intersection

Existing Lane Assignment

AM Peak Hour Maximum Queue Length (feet)

PM Peak Hour Maximum Queue Length (feet)

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2019 Existing Conditions
Maximum Queue Length 20

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

41’ (690’)
230’ (763’)
81’ (250’)

(9
7’

)9
2’

(10
9’

)1
20

’

(148’) 69’
(519’) 479’
(206’) 164’

11
2’

(8
1’)

(15
6’

)1
92

’
(0’) 14’

(21’) 10’

0’ (0’)
0’ (4’)
70’ (88’)

6’
(17

’)

54’ (46’)
60’ (42’)

(28’) 30’

(4
’)

8’
(0

’)
0’

(0
’)

0’

0’
(0

’)
0’

(0
’)

64
’(

30
’)

0’ (5’)
4’ (0’)

(27’) 40’
(0’) 0’

31
’(

31
’)

69
’(

71
’)

###

(###)

BOLD indicates a queue
length exceeding the
modeled storage.

The results shown are the
average results across 10
microsimulation runs.



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2021 No Build Conditions
Level of Service 21

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

A (A)
B (D)
B (D)

(D
)D

(D
)D

(C) A
(C) C
(B) B

D
(D

)

(E
)D

(A) A
(A) A

A (A)
A (A)
A (A)

C
(D

)

B (B)
C (C)

(C) C

(A
)A

(A
)A

(A
)A

A
(A

)
A

(A
)

A
(A

)

A (A)
A (A)

(A) A
(A) A

A
(A

)
B

(C
)

X

(X)

AM | PM

Signalized Intersection

Unsignalized Intersection

Existing Lane Assignment

AM Peak Hour Level of Service

PM Peak Hour Level of Service

LOS A or B

LOS C or D

LOS E or F

BOLD indicates a
movement with
LOS E or F

Pr
op

os
ed

En
tra

nc
e

to
Th

e
Vi

lla
ge

s (B
)B

(A
)A



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2021 No Build Conditions
Maximum Queue 22

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

51’ (777’)
206’ (772’)
67’ (250’)

(11
5’

)9
3’

(8
3’

)1
33

’

(167’) 46’
(562’) 563’
(224’) 205’

11
5’

(8
8’

)

(2
46

’)
20

9’
(0’) 5’

(33’) 22’

0’ (0’)
0’ (0’)
77’ (105’)

14
’(

22
’)

52’ (46’)
72’ (56’)

(40’) 45’

(16
’)

9’
(0

’)
0’

(0
’)

0’

0’
(0

’)
0’

(0
’)

60
’(

50
’)

0’ (4’)
31’ (34’)

(35’) 28’
(1’) 0’

33
’(

33
’)

82
’(

76
’)

Pr
op

os
ed

En
tra

nc
e

to
Th

e
Vi

lla
ge (5

7’
)4

0’
(6

8’
)5

4’

Signalized Intersection

Unsignalized Intersection

Existing Lane Assignment

AM Peak Hour Maximum Queue Length (feet)

PM Peak Hour Maximum Queue Length (feet)

###

(###)

BOLD indicates a queue
length exceeding the
modeled storage.

The results shown are the
average results across 10
microsimulation runs.



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2021 Build Conditions Level
of Service 23

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

A (A)
B (D)
B (D)

(D
)D

(D
)D

(C) A
(C) D
(B) B

D
(D

)

(C
)C

(A
)A

(A) A
(A) A
(A) A

A (A)
A (A)
A (A)

C
(D

)

B (B)
C (C)

(C) C

(A
)A

(A
)A

(A
)A

A
(A

)
A

(A
)

A
(A

)

A (A)
A (A)

(A) A
(A) A

A
(A

)
B

(C
)

X

(X)

AM | PM

Signalized Intersection

Unsignalized Intersection

Existing Lane Assignment

AM Peak Hour Level of Service

PM Peak Hour Level of Service

LOS A or B

LOS C or D

LOS E or F

BOLD indicates a
movement with
LOS E or F

Pr
op

os
ed

En
tra

nc
e

to
Th

e
Vi

lla
ge

s (B
)B

(A
)A



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2021 Build Conditions
Maximum Queue 24

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

49’ (777’)
217’ (784’)
65’ (250’)

(14
0’

)9
2’

(8
7’

)1
41

’

(209’) 66’
(553’) 561’
(204’) 187’

12
4’

(8
3’

)

(15
5’

)1
15

’
(10

6’
)9

3’
(0’) 9’
(2’) 8’

(17’) 0’

0’ (0’)
0’ (0’)
103’ (125’)

14
’(

26
’)

55’ (47’)
68’ (58’)

(39’) 47’

(16
’)

7’
(0

’)
2’

(0
’)

0’

0’
(0

’)
0’

(0
’)

64
’(

53
’)

0’ (0’)
28’ (34’)

(33’) 30’
(1’) 0’

33
’(

32
’)

71
’(

87
’)

Pr
op

os
ed

En
tra

nc
e

to
Th

e
Vi

lla
ge (4
9’

)4
0’

(5
9’

)5
4’

Signalized Intersection

Unsignalized Intersection

Existing Lane Assignment

AM Peak Hour Maximum Queue Length (feet)

PM Peak Hour Maximum Queue Length (feet)

###

(###)

BOLD indicates a queue
length exceeding the
modeled storage.

The results shown are the
average results across 10
microsimulation runs.



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2027 No Build Conditions
Level of Service 25

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

B (A)
B (B)
B (B)

(D
)C

(D
)D

(A) B
(B) B
(B) B

D
(D

)

(F
)F

(A) A
(A) A

A (A)
A (A)
A (A)

C
(E

)

B (B)
D (C)

(C) C

(A
)A

(A
)A

(A
)A

A
(A

)
A

(A
)

A
(A

)

A (A)
A (A)

(A) A
(A) A

A
(A

)
C

(C
)

X

(X)

AM | PM

AM Peak Hour Level of Service

PM Peak Hour Level of Service

LOS A or B

LOS C or D

LOS E or F

BOLD indicates a
movement with
LOS E or F

Pr
op

os
ed

En
tra

nc
e

to
Th

e
Vi

lla
ge

(B
)B

(A
)A



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2027 No Build Conditions
Maximum Queue Length 26

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

55’ (73’)
157’ (251’)
78’ (211’)

(10
9’

)9
4’

(11
0’

)1
68

’

(59’) 27’
(238’) 233’

(33’) 67’

13
2’

(9
0’

)

(5
00

’)
29

1’
(0’) 7’

(32’) 19’

0’ (0’)
0’ (0’)
84’ (138’)

5’
(2

6’
)

58’ (46’)
69’ (70’)

(38‘) 47’

(14
’)

10
’

(0
’)

2’
(0

’)
5’

0’
(0

’)
0’

(0
’)

72
’(

54
’)

0’ (0’)
26’ (32’)

(37’) 28’
(0’) 0’

33
’(

33
’)

79
’(

94
’)

Pr
op

os
ed

En
tra

nc
e

to
Th

e
Vi

lla
ge (5

2’
)3

8’
(6

7’
)5

4’

Signalized Intersection

Unsignalized Intersection

Existing Lane Assignment

AM Peak Hour Maximum Queue Length (feet)

PM Peak Hour Maximum Queue Length (feet)

###

(###)

BOLD indicates a queue
length exceeding the
modeled storage.

The results shown are the
average results across 10
microsimulation runs.



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2027 Build Conditions
Level of Service 27

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

B (A)
B (B)
B (B)

(D
)C

(D
)D

(A) B
(B) B
(B) B

D
(D

)

(A) A
(A) A
(A) A

A (A)
A (A)
A (A)

C
(E

)

B (B)
D (C)

(C) C

(A
)A

(A
)A

(A
)A

A
(A

)
A

(A
)

A
(A

)

A (A)
A (A)

(A) A
(A) A

A
(A

)
C

(C
)

X

(X)

AM | PM

AM Peak Hour Level of Service

PM Peak Hour Level of Service

LOS A or B

LOS C or D

LOS E or F

BOLD indicates a
movement with
LOS E or F

Pr
op

os
ed

En
tra

nc
e

to
Th

e
Vi

lla
ge

(B
)B

(A
)A

(E
)D

(A
)A



THIS DOCUMENT, TOGETHER WITH THE CONCEPTS AND DESIGNS PRESENTED HEREIN, AS AN INSTRUMENT OF SERVICE, IS INTENDED ONLY FOR THE SPECIFIC PURPOSE AND CLIENT FOR WHICH IT WAS PREPARED. REUSE OF AND IMPROPER RELIANCE ON THIS
DOCUMENT WITHOUT WRITTEN AUTHORIZATION AND ADAPTION BY KIMLEY-HORN AND ASSOCIATES, INC. SHALL BE WITHOUT LIABILITY TO KIMLEY-HORN AND ASSOCIATES, INC.

FIGUREFord’s Colony TIS Update
James City County, VA

Legend

W
illi

am
sb

ur
g

W
D

riv
e

La
ne

Pl
ac

e
D

riv
e

2027 Build Conditions
Maximum Queue Length 28

News Road

C
en

te
rv

ille
R

oa
d

Fo
rd

’s
C

ol
on

y
D

riv
e

D
om

in
io

n
Vi

lla
ge

Manchester
Drive

Westport

Fi
re

st
on

e
D

riv
e

H
um

el
si

ne
Pa

rk
w

ay

NOT TO
SCALE

Longhill
Road

44’ (115’)
166’ (244’)
67’ (215’)

(12
8’

)9
8’

(10
3’

)1
67

’

(69’) 49’
(262’) 264’

(53’) 29’

12
4’

(8
8’

)

(0’) 16’
(5’) 4’

(19’) 8’

0’ (0’)
0’ (0’)
87’ (134’)

9’
(2

4’
)

56’ (49’)
77’ (63’)

(42’) 51’

(19
’)

8’
(0

’)
2’

(0
’)

4’

0’
(2

’)
0’

(0
’)

69
’(

49
’)

0’ (6’)
26’ (37’)

(44’) 37’
(0’) 0’

37
’(

33
’)

82
’(

94
’)

Pr
op

os
ed

En
tra

nc
e

to
Th

e
Vi

lla
ge (5
4’

)3
6’

(5
4’

)5
2’

Signalized Intersection

Unsignalized Intersection

Existing Lane Assignment

AM Peak Hour Maximum Queue Length (feet)

PM Peak Hour Maximum Queue Length (feet)

###

(###)

BOLD indicates a queue
length exceeding the
modeled storage.

The results shown are the
average results across 10
microsimulation runs.

(3
57

’)
19

6’
(15

6’
)1

32
’



58 Ford’s Colony TIS Update
January 2020

8 CONCLUSIONS AND RECOMMENDATIONS

This traffic study examined the existing operational characteristics of the Ford’s Colony study area
intersections as well as the anticipated impacts associated with the proposed residential
condominium/townhouse development located in Ford’s Colony in James City County, Virginia.
Additionally, this study was completed to meet the requirements of the original proffers (i.e., FCHOA to
prepare and submit an updated Traffic Impact Study every five (5)), as well as determine if any of the
identified proffered off-site roadway, intersection, or traffic control improvements have been triggered for
construction and/or may require accelerated implementation. Based on the results of the No Build and
Build traffic analysis, the future impacts of vehicular traffic associated with the background traffic and the
proposed development are anticipated to be minimal, with conditions at the study area intersections
expected to be maintained at levels comparable to that under existing conditions. Based on the analysis
of the existing traffic volumes and operation findings provided in this traffic study, the following
recommendations were identified and are summarized below for the Existing conditions:

n Longhill Road at Williamsburg W. Drive/Lane Place Drive
o Maintain the existing geometric configuration and traffic control measures
o Continue to monitor and implement new timing and coordination plans as part of regular

VDOT operations and maintenance
o It is noted that the Longhill Road Phase 1 Widening Project (VDOT UPC – 100921)

includes improvements that will enhance the capacity at this intersection, is fully funded,
and currently under construction

n Longhill Road at Fords Colony Drive
o Relocate and restripe the northbound approach STOP bar so driver sight distance is not

impeded by the Ford’s Colony monument sign and/or vegetation located in the median
o Restripe the 24-foot wide northbound approach to consist of a 12-foot shared

through/left-turn lane and a 12-foot exclusive right-turn lane with 150 feet of storage
o Continue to monitor traffic volumes to identify when/if the full turn-lane warrant for the

eastbound right-turn movement is satisfied
o Existing traffic volumes and the associated operational conditions (i.e., level of service

(LOS)/side street delay) do not warrant or justify the installation of the traffic signal at this
time.

o Although the installation of a traffic signal is specifically referenced in the Ford’s Colony
proffers, per VDOT policy and roadway design manual guidelines, should volumes
warrant the consideration of a traffic signal the intersection will also need to be analyzed
for the consideration of a roundabout.

n Centerville Road at Manchester Drive
o Maintain the existing geometric configuration and traffic control measures

n News Road at Firestone Drive
o Maintain the existing geometric configuration and traffic control measures
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From the analysis of the Build conditions which included the background traffic growth and approved
developments, the following recommendations were identified and are summarized below for the Build
conditions:

n Longhill Road at Williamsburg W. Drive/Lane Place Drive
o Continue to monitor and implement new timing and coordination plans as part of regular

VDOT operations and maintenance
o The Longhill Road Phase 1 Widening Project (UPC – 100921) is currently construction.

The widening project includes the following improvements to this intersection:
§ Widen Longhill Road to a four-lane divided typical section
§ Upgrade the traffic signal equipment to accommodate the additional through

lanes
§ Pedestrian accommodations such as crosswalks, ADA ramps, and pedestrian

signal displays for the crossing of select legs of the intersection
Eastbound Longhill Road

· Widen and construct an additional approach and receiving through lane
Westbound Longhill Road

· Widen and construct an additional approach and receiving through lane

o Improvements associated with Longhill Road Phase 1 Widening Project (UPC – 100921)
address several of the proffered improvements associated with the Ford’s Colony Master
Plan. Proffers should be updated/modified to account for/recognize these changes in
responsibility.

n Longhill Road at Fords Colony Drive
o Based on future traffic volume projections, construct a full width right-turn lane consisting

of 200-feet of storage and 200-foot taper for the eastbound approach.
o Future traffic volumes and the associated future operational conditions (i.e., level of

service (LOS)/side street delay) continue to reflect that a traffic signal is not warranted
and do not justify the installation of a traffic signal at this intersection.

o It is noted that the installation of a traffic signal is specifically referenced in the Ford’s
Colony proffers. However, per VDOT policy and roadway design manual guidelines, if
volumes warrant the consideration of a traffic signal then the intersection will also need to
be analyzed for the consideration of a roundabout.

o Additionally, it is noted that the Longhill Road Corridor Study, completed in October 2014,
did not recommended the installation of a traffic signal at this intersection as part of the
long term (horizon year 2034) improvements. Therefore, it is recommended that a traffic
signal should no longer be proffered as a means of traffic control for this intersection.

n Centerville Road at Manchester Drive
o Maintain the existing geometric configuration and traffic control measures

n News Road at Firestone Drive
o Maintain the existing geometric configuration and traffic control measures
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Given the minimal residual development potential in Ford’s Colony, no additional or proffered
improvements are triggered beyond those that were identified under the Existing or Build operational
conditions.
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The following documentation outlines our proposed traffic impact study (TIS) assumptions for the
Ford’s Colony Master Plan development, located in James City County and bounded by Longhill
Road (State Route 612) to the north, Centerville Road (State Route 614) to the west, News Road
(State Route 613) to the south, and a combination of retail/commercial land uses, residential land
uses, and Route 199 to the east. As part of this analysis, existing traffic data will be collected and
future traffic volumes developed to identify if any of the proffered but unbuilt roadway, intersection,
or traffic control improvements at the four (4) access points/study area intersections are
experiencing or will experience traffic conditions that are or will trigger the need for construction.
Proffered improvements are those described in the Ford’s Colony original proffers dated March
11, 1987 and the associated Ford’s Colony Phasing Plan for Roadway Improvements agreement
approved by the County on June 20, 1988. This includes traffic signal and turn-lane warrant
analyses that will be conducted at the defined study area intersections. Recommendations and
opinions of probable cost for relevant improvements associated with the potential development
will be described in the DRAFT and FINAL report.

Study Area
The study area for the TIS update and the associated proposed development site includes the
following signalized and unsignalized intersections:

· County Club Drive/Williamsburg W. Drive at Longhill Road (signalized)
· Ford’s Colony Drive at Longhill Road (unsignalized)
· Manchester Drive at Centerville Road (unsignalized)

· Firestone Drive at News Road (unsignalized)

Data Collection
Turning movement counts (TMC) were collected at the study area intersections on Thursday,
June 8, 2017 which included vehicular, truck, and pedestrian volumes. Four-hour TMCs were
conducted during the AM and PM peak periods (6:30 AM to 8:30 AM and 4:00 PM to 6:00 PM) at
the following intersections:

· Manchester Drive at Centerville Road
· Country Club Drive/Williamsburg W. Drive at Longhill Road

In preparation for potential signal warrant analysis, 12-hour TMCs (i.e., 6:00 AM to 6:00 PM) were
performed at the following intersections:

· Ford’s Colony Drive at Longhill Road
· Firestone Drive at News Road

Future Traffic
The proposed development will have an opening year of 2019. Future analyses will coincide with
this year. Growth rates will be determined by using rates developed as part of the Longhill Road
Corridor Study, completed and adopted in October 2014, and historical traffic volume trends over
the previous six (6) years (i.e., 2011 to 2016) from the Virginia Department of Transportation
(VDOT) data.
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· Longhill Road – 2.0% per year (consistent with Longhill Road Corridor Study)
· Centerville Road – 2.5% per year
· News Road – 2.0% per year

Two additional developments adjacent to Ford’s Colony have been approved for development
and were provided by James City County: The Village’s at Ford’s Colony and Westport
Subdivision at Ford’s Colony. These two developments will be included in the background traffic
projections in addition to the general traffic growth. For the Villages at Ford’s Colony, Kimley-
Horn will use ITE Trip Generation 9th Edition (2012) Trip Generation Rates and Land Use Code
251: Senior Adult Housing-Detached, Code 252: Senior Adult Housing-Attached, Code 253:
Congregate Care Housing, Code 254: Assisted Living, and Code 620: Nursing Home. For the
Westport Subdivision at Ford’s Colony, Kimley-Horn will use Code 210: Single-Family
Detached-Housing. This is consistent with the land use provided in the Ford’s Colony Traffic
Impact Study 2003-2004 Update. The trip distribution and assignment for these approved
developments will be based on the previous study’s trip distribution percentages. Trip
generation calculations for the approved developments are shown in Table 1 and Table 2.

Table 1: Trip Generation for The Villages at Ford’s Colony Development

ITE
Code ITE Description Density Unit Daily

AM Peak Hour PM Peak Hour
In Out Total In Out Total

251
Senior Adult

Housing -
Detached

38 Dwelling
Units 200 13 23 36 13 9 22

252
Senior Adult

Housing -
Attached

168 Dwelling
Units 522 11 22 33 23 19 42

253 Congregate Care
Housing 390 Dwelling

Units 788 14 9 23 36 30 66

254 Assisted Living 83 Beds/Rooms 256 8 4 12 8 10 18
620 Nursing Home 60 Beds/Rooms 120 7 3 10 4 9 13

Total 739 1,886 53 61 114 84 77 161
Note: It is assumed that there is one bed per room, and therefore each bed is considered one dwelling unit.

Table 2: Trip Generation for Westport Subdivision at Ford’s Colony Development

ITE
Code ITE Description Density Unit Daily

AM Peak Hour PM Peak Hour
In Out Total In Out Total

210
Single-Family

Detached
Housing

43 Dwelling
Units 483 10 30 40 31 18 49
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Proposed Land Use
Kimley-Horn will use ITE Trip Generation 9th Edition (2012) Trip Generation Rates and Land Use
Code 230: Residential Condominium/Townhouse. This is consistent with the land use provided
in the Ford’s Colony Traffic Impact Study 2003-2004 Update. Trip generation calculations for the
proposed development are shown in Table 3. No pass-by or internal capture rate reductions will
be included as part of this analysis.

Table 3: Trip Generation for Residential Development

Land Use (ITE Code) Dwelling
Units

Weekday
Total

AM PM

Total Enter
(17%)

Exit
(83%) Total Enter

(67%)
Exit

(33%)
Residential

Condominium/Townhouse (230) 60 units 412 34 6 28 40 27 13

To assign the hourly site traffic for the future traffic signal warrant analysis, hourly variations will
be used for Residential Uses Combined – Excluding Senior-Oriented Facilities as provided in the
Hourly Variation in Trip Generation for Office and Residential Land Uses article published in the
ITE Journal January 2015, as shown in Table 4 below. It is noted that the hourly trip generation
variation for residential land uses is proposed since it is a similar land use and ITE does not
provide an applicable hourly variation breakdown for Residential Condominium/Townhouse (230).

Table 4: Hourly Trip Generation Variations for Residential Land Uses

Time

Average Weekday
Percent of 24-
Hour Entering

Traffic

Percent of 24-
Hour Exiting

Traffic
6 AM – 7 AM 1.6 5.7
7 AM – 8 AM 2.5 9.0
8 AM – 9 AM 3.7 9.1

9 AM – 10 AM 3.7 6.5
10 AM – 11 AM 4.1 5.5
11 AM – 12 PM 4.5 5.7
12 PM – 1 PM 5.3 5.3
1 PM – 2 PM 5.4 5.7
2 PM – 3 PM 6.5 5.9
3 PM – 4 PM 8.1 6.3
4 PM – 5 PM 9.8 6.3
5 PM – 6 PM 10.8 6.5
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Site traffic distributions will be determined from existing travel patterns, site location within
Ford’s Colony, access to/from the external adjacent street network, and employment/activity
center destinations in the surrounding area. Based on this, we are assuming that the following
distributions will be used for the proposed development:

· 65% of the trips generated will travel to/from the north on Ford’s Colony Drive
· 20% of the trips generated will travel to/from the west on Manchester Drive
· 10% of the trips generated will travel to/from the east on Williamsburg W. Drive
· 5% of the trips generated will travel to/from the south on Firestone Drive

Analysis Years
The proposed development is anticipated to be completed in 2019. Therefore, the following
analysis scenarios for the AM and PM peak hours will be studied as part of this TIS update.

· Scenario 1 – Existing (2017) traffic conditions
· Scenario 2 – Opening Year (2019) No-Build conditions – Build-out year traffic conditions

with only background development trips applied (i.e., approved adjacent development
traffic)

· Scenario 3 – Opening Year (2019) Build-out conditions – Build-out year traffic conditions
with background development trips applied plus traffic volumes generated by the
proposed development

· Scenario 4 – Opening Year +6 years (2025) No-Build conditions – Build-out year traffic
conditions with only background development trips applied (i.e., approved adjacent
development traffic)

· Scenario 5 – Opening Year +6 years (2025) Build-out conditions – Build-out year traffic
conditions with background development trips applied plus traffic volumes generated by
the proposed development

Traffic Operations Analysis
Proposed inputs and analysis methodologies will be consistent with VDOT’s Traffic Operations
and Safety Analysis Manual (TOSAM). Operational analyses for the study area intersections will
be conducted using traffic analysis tools (e.g., Synchro 9.1 Professional, SimTraffic 9.1) and
Highway Capacity Manual (HCM) methodologies.

The following warrants will be analyzed for the study area intersections for future no-build and
build conditions: Warrant 1 – Eight Hour and Warrant 2 – Four Hour. Kimley-Horn will conduct a
traffic signal warrant analysis using the standards provided in the Manual of Uniform Traffic
Control Devices (MUTCD). The traffic signal warrant analysis will be performed for the following
intersections:

· Ford’s Colony Drive at Longhill Road
· Firestone Drive at News Road
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Turn-lane warrant analyses will be prepared and evaluated for the intersection of Ford’s Colony
Drive at Longhill Road. The turn-lane warrant analysis will be consistent with methodologies
shown in Appendix C of the VDOT Road Design Manual as well as guidelines provided in
Appendix F of the VDOT Access Management Design Standards for Entrances and
Intersections. Should a turn-lane be warranted, recommendations for storage length and taper
length will be provided.

The future conditions analyses will confirm the need and define the geometric configurations
necessary for the proposed roadway and intersection capacity improvements. Measures of
effectiveness that will be reported for each scenario will consist of delay per vehicle, level of
service (LOS), and maximum queue lengths. These measures of effectiveness will be presented
in tabular format. Vehicle delay and LOS will be summarized by movement, approach, and
overall intersection, while maximum queue lengths will be summarized for each movement.

Reporting
A TIS report with an accompanying appendix (including all analysis files) will be prepared that
summarizes the analysis methodology and results. The report and associated analysis files will
be provided in electronic format as a part of the FINAL traffic analysis submittal.
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File Name : Longhill and Country Club
Site Code : 
Start Date : 6/8/2017
Page No : 1

Groups Printed- Passenger Veh - Trucks
Lane Place
From North

Longhill
From East

Country Club
From South

Longhill
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 4 0 4 0 8 2 71 1 0 74 26 0 5 0 31 1 84 0 0 85 198
06:45 AM 3 0 9 0 12 3 123 4 0 130 35 1 11 0 47 1 107 0 0 108 297

Total 7 0 13 0 20 5 194 5 0 204 61 1 16 0 78 2 191 0 0 193 495

07:00 AM 1 1 12 0 14 2 147 6 0 155 57 0 15 0 72 4 164 0 0 168 409
07:15 AM 3 0 8 0 11 4 100 7 0 111 52 0 6 0 58 4 158 1 0 163 343
07:30 AM 4 0 17 0 21 5 92 10 0 107 53 1 15 0 69 3 168 1 0 172 369
07:45 AM 9 0 19 0 28 7 121 9 0 137 77 2 10 0 89 9 200 1 0 210 464

Total 17 1 56 0 74 18 460 32 0 510 239 3 46 0 288 20 690 3 0 713 1585

08:00 AM 5 1 11 0 17 4 125 10 0 139 50 0 11 0 61 4 182 1 0 187 404
08:15 AM 0 0 9 0 9 2 129 14 0 145 44 0 6 0 50 5 192 0 0 197 401

Total 5 1 20 0 26 6 254 24 0 284 94 0 17 0 111 9 374 1 0 384 805

04:00 PM 2 0 6 0 8 11 192 45 0 248 33 0 7 0 40 10 155 6 0 171 467
04:15 PM 2 0 4 0 6 7 227 61 0 295 33 0 9 0 42 13 174 4 0 191 534
04:30 PM 8 0 6 0 14 11 211 50 0 272 27 1 5 0 33 11 180 3 0 194 513
04:45 PM 4 0 7 0 11 6 239 61 0 306 33 0 12 0 45 10 181 3 0 194 556

Total 16 0 23 0 39 35 869 217 0 1121 126 1 33 0 160 44 690 16 0 750 2070

05:00 PM 2 0 4 0 6 10 237 49 0 296 34 0 10 0 44 8 198 9 0 215 561
05:15 PM 4 0 6 0 10 16 266 60 0 342 29 0 14 0 43 8 182 2 0 192 587
05:30 PM 4 0 6 0 10 6 235 36 0 277 40 0 14 0 54 9 174 3 0 186 527
05:45 PM 5 0 1 0 6 11 244 44 0 299 32 0 10 0 42 8 172 5 0 185 532

Total 15 0 17 0 32 43 982 189 0 1214 135 0 48 0 183 33 726 19 0 778 2207

Grand Total 60 2 129 0 191 107 2759 467 0 3333 655 5 160 0 820 108 2671 39 0 2818 7162
Apprch % 31.4 1 67.5 0  3.2 82.8 14 0  79.9 0.6 19.5 0  3.8 94.8 1.4 0   

Total % 0.8 0 1.8 0 2.7 1.5 38.5 6.5 0 46.5 9.1 0.1 2.2 0 11.4 1.5 37.3 0.5 0 39.3
Passenger Veh 55 2 126 0 183 103 2688 464 0 3255 650 2 154 0 806 107 2602 37 0 2746 6990
% Passenger Veh 91.7 100 97.7 0 95.8 96.3 97.4 99.4 0 97.7 99.2 40 96.2 0 98.3 99.1 97.4 94.9 0 97.4 97.6

Trucks 5 0 3 0 8 4 71 3 0 78 5 3 6 0 14 1 69 2 0 72 172
% Trucks 8.3 0 2.3 0 4.2 3.7 2.6 0.6 0 2.3 0.8 60 3.8 0 1.7 0.9 2.6 5.1 0 2.6 2.4

Data Collection Group
LSmith@DataCollectionGroup.net
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Site Code : 
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Lane Place
From North

Longhill
From East

Country Club
From South

Longhill
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 4 0 17 0 21 5 92 10 0 107 53 1 15 0 69 3 168 1 0 172 369
07:45 AM 9 0 19 0 28 7 121 9 0 137 77 2 10 0 89 9 200 1 0 210 464
08:00 AM 5 1 11 0 17 4 125 10 0 139 50 0 11 0 61 4 182 1 0 187 404
08:15 AM 0 0 9 0 9 2 129 14 0 145 44 0 6 0 50 5 192 0 0 197 401

Total Volume 18 1 56 0 75 18 467 43 0 528 224 3 42 0 269 21 742 3 0 766 1638
% App. Total 24 1.3 74.7 0  3.4 88.4 8.1 0  83.3 1.1 15.6 0  2.7 96.9 0.4 0   

PHF .500 .250 .737 .000 .670 .643 .905 .768 .000 .910 .727 .375 .700 .000 .756 .583 .928 .750 .000 .912 .883
Passenger Veh 16 1 54 0 71 15 449 41 0 505 223 2 39 0 264 21 727 3 0 751 1591
% Passenger Veh 88.9 100 96.4 0 94.7 83.3 96.1 95.3 0 95.6 99.6 66.7 92.9 0 98.1 100 98.0 100 0 98.0 97.1

Trucks 2 0 2 0 4 3 18 2 0 23 1 1 3 0 5 0 15 0 0 15 47
% Trucks 11.1 0 3.6 0 5.3 16.7 3.9 4.7 0 4.4 0.4 33.3 7.1 0 1.9 0 2.0 0 0 2.0 2.9

Data Collection Group
LSmith@DataCollectionGroup.net
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Lane Place
From North

Longhill
From East

Country Club
From South

Longhill
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 4 0 7 0 11 6 239 61 0 306 33 0 12 0 45 10 181 3 0 194 556
05:00 PM 2 0 4 0 6 10 237 49 0 296 34 0 10 0 44 8 198 9 0 215 561
05:15 PM 4 0 6 0 10 16 266 60 0 342 29 0 14 0 43 8 182 2 0 192 587
05:30 PM 4 0 6 0 10 6 235 36 0 277 40 0 14 0 54 9 174 3 0 186 527

Total Volume 14 0 23 0 37 38 977 206 0 1221 136 0 50 0 186 35 735 17 0 787 2231
% App. Total 37.8 0 62.2 0  3.1 80 16.9 0  73.1 0 26.9 0  4.4 93.4 2.2 0   

PHF .875 .000 .821 .000 .841 .594 .918 .844 .000 .893 .850 .000 .893 .000 .861 .875 .928 .472 .000 .915 .950
Passenger Veh 13 0 23 0 36 38 967 206 0 1211 132 0 49 0 181 35 716 17 0 768 2196
% Passenger Veh 92.9 0 100 0 97.3 100 99.0 100 0 99.2 97.1 0 98.0 0 97.3 100 97.4 100 0 97.6 98.4

Trucks 1 0 0 0 1 0 10 0 0 10 4 0 1 0 5 0 19 0 0 19 35
% Trucks 7.1 0 0 0 2.7 0 1.0 0 0 0.8 2.9 0 2.0 0 2.7 0 2.6 0 0 2.4 1.6

Data Collection Group
LSmith@DataCollectionGroup.net
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File Name : Longhill and Fords Colony
Site Code : 13333333
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Groups Printed- Passenger Veh - Trucks
Entrance

From North
Longhill

From East
Fords Colony
From South

Longhill
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:00 AM 0 0 0 0 0 1 10 3 0 14 8 0 4 0 12 3 16 0 0 19 45
06:15 AM 1 0 1 0 2 1 13 1 0 15 6 0 2 0 8 2 21 1 0 24 49
06:30 AM 0 0 0 0 0 1 19 7 0 27 7 0 2 0 9 0 26 0 0 26 62
06:45 AM 0 0 0 0 0 1 36 9 0 46 25 0 6 0 31 2 55 1 0 58 135

Total 1 0 1 0 2 4 78 20 0 102 46 0 14 0 60 7 118 2 0 127 291

07:00 AM 0 0 1 0 1 1 46 11 0 58 39 1 3 0 43 2 51 0 0 53 155
07:15 AM 1 0 0 0 1 0 55 20 0 75 26 0 16 0 42 8 64 0 0 72 190
07:30 AM 0 0 0 0 0 0 68 19 0 87 28 0 15 0 43 4 56 0 0 60 190
07:45 AM 0 0 0 0 0 0 55 30 0 85 37 0 15 0 52 7 84 1 0 92 229

Total 1 0 1 0 2 1 224 80 0 305 130 1 49 0 180 21 255 1 0 277 764

08:00 AM 0 0 0 0 0 1 53 28 0 82 36 0 15 0 51 10 69 2 0 81 214
08:15 AM 0 1 0 0 1 0 90 29 0 119 29 1 25 0 55 15 84 0 0 99 274
08:30 AM 0 0 0 0 0 0 63 39 0 102 42 0 10 0 52 14 80 0 0 94 248
08:45 AM 0 0 1 0 1 1 52 45 0 98 32 0 10 0 42 12 56 0 0 68 209

Total 0 1 1 0 2 2 258 141 0 401 139 1 60 0 200 51 289 2 0 342 945

09:00 AM 0 0 0 0 0 1 56 27 0 84 22 0 11 0 33 12 58 1 0 71 188
09:15 AM 0 0 0 0 0 0 48 25 0 73 25 0 9 0 34 10 66 0 0 76 183
09:30 AM 0 0 1 0 1 1 36 20 0 57 37 0 12 0 49 11 61 1 0 73 180
09:45 AM 0 0 0 0 0 0 38 48 0 86 43 0 10 0 53 12 63 0 0 75 214

Total 0 0 1 0 1 2 178 120 0 300 127 0 42 0 169 45 248 2 0 295 765

10:00 AM 1 0 0 0 1 0 53 30 0 83 44 0 17 0 61 9 36 0 0 45 190
10:15 AM 0 0 1 0 1 0 41 28 0 69 41 0 16 0 57 14 49 0 0 63 190
10:30 AM 1 0 0 0 1 1 41 20 0 62 34 0 14 0 48 5 39 1 0 45 156
10:45 AM 1 0 1 0 2 0 40 28 0 68 29 3 14 0 46 10 42 1 0 53 169

Total 3 0 2 0 5 1 175 106 0 282 148 3 61 0 212 38 166 2 0 206 705

11:00 AM 1 0 1 0 2 1 37 32 0 70 35 0 6 0 41 15 39 1 0 55 168
11:15 AM 0 0 0 0 0 2 38 30 0 70 24 0 9 0 33 11 48 0 0 59 162
11:30 AM 0 0 1 0 1 0 45 33 0 78 25 2 14 0 41 12 53 1 0 66 186
11:45 AM 0 0 3 0 3 0 49 41 0 90 33 0 12 0 45 17 49 0 0 66 204

Total 1 0 5 0 6 3 169 136 0 308 117 2 41 0 160 55 189 2 0 246 720

12:00 PM 1 1 0 0 2 2 56 51 0 109 29 1 13 0 43 9 44 0 0 53 207
12:15 PM 2 0 0 0 2 3 48 33 0 84 30 0 5 0 35 18 34 2 0 54 175
12:30 PM 0 1 0 0 1 0 46 33 0 79 29 1 9 0 39 11 37 0 0 48 167
12:45 PM 0 0 0 0 0 0 46 34 0 80 36 0 19 0 55 21 52 0 0 73 208

Total 3 2 0 0 5 5 196 151 0 352 124 2 46 0 172 59 167 2 0 228 757

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Longhill and Fords Colony
Site Code : 13333333
Start Date : 6/8/2017
Page No : 2

Groups Printed- Passenger Veh - Trucks
Entrance

From North
Longhill

From East
Fords Colony
From South

Longhill
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

01:00 PM 2 0 0 0 2 1 35 31 0 67 38 0 15 0 53 12 38 0 0 50 172
01:15 PM 0 0 1 0 1 4 62 40 0 106 28 0 10 0 38 11 59 0 0 70 215
01:30 PM 0 1 3 0 4 2 45 27 0 74 20 0 8 0 28 11 38 0 0 49 155
01:45 PM 2 0 3 0 5 2 32 20 0 54 28 0 9 0 37 8 59 1 0 68 164

Total 4 1 7 0 12 9 174 118 0 301 114 0 42 0 156 42 194 1 0 237 706

02:00 PM 0 0 0 0 0 1 64 42 0 107 42 1 18 0 61 12 51 3 0 66 234
02:15 PM 1 0 1 0 2 1 60 51 0 112 29 0 5 0 34 15 43 0 0 58 206
02:30 PM 2 0 2 0 4 1 83 37 0 121 29 0 10 0 39 16 55 1 0 72 236
02:45 PM 2 0 0 0 2 0 86 51 0 137 34 0 19 0 53 8 55 1 0 64 256

Total 5 0 3 0 8 3 293 181 0 477 134 1 52 0 187 51 204 5 0 260 932

03:00 PM 1 0 2 0 3 0 58 41 0 99 31 0 15 0 46 16 45 0 0 61 209
03:15 PM 1 0 4 0 5 1 73 32 0 106 29 0 14 0 43 30 105 0 0 135 289
03:30 PM 3 0 1 0 4 1 77 45 0 123 30 0 14 0 44 20 75 1 0 96 267
03:45 PM 0 0 1 0 1 0 60 43 0 103 36 2 27 0 65 15 63 1 0 79 248

Total 5 0 8 0 13 2 268 161 0 431 126 2 70 0 198 81 288 2 0 371 1013

04:00 PM 0 1 0 0 1 0 68 31 0 99 32 0 16 0 48 12 77 0 0 89 237
04:15 PM 0 0 1 0 1 1 61 37 0 99 27 0 9 0 36 16 84 6 0 106 242
04:30 PM 1 0 0 0 1 0 74 38 0 112 27 1 13 0 41 9 77 1 0 87 241
04:45 PM 1 0 0 0 1 0 65 50 0 115 30 1 14 0 45 19 93 0 0 112 273

Total 2 1 1 0 4 1 268 156 0 425 116 2 52 0 170 56 331 7 0 394 993

05:00 PM 3 0 0 0 3 1 63 39 0 103 31 2 4 0 37 11 78 0 0 89 232
05:15 PM 0 0 1 0 1 1 79 47 0 127 25 0 14 0 39 9 86 0 0 95 262
05:30 PM 1 0 3 0 4 0 75 56 0 131 35 0 13 0 48 14 83 0 0 97 280
05:45 PM 0 0 0 0 0 0 53 44 0 97 39 0 5 0 44 13 81 0 0 94 235

Total 4 0 4 0 8 2 270 186 0 458 130 2 36 0 168 47 328 0 0 375 1009

Grand Total 29 5 34 0 68 35 2551 1556 0 4142 1451 16 565 0 2032 553 2777 28 0 3358 9600
Apprch % 42.6 7.4 50 0  0.8 61.6 37.6 0  71.4 0.8 27.8 0  16.5 82.7 0.8 0   

Total % 0.3 0.1 0.4 0 0.7 0.4 26.6 16.2 0 43.1 15.1 0.2 5.9 0 21.2 5.8 28.9 0.3 0 35
Passenger Veh 29 4 34 0 67 35 2433 1538 0 4006 1443 15 551 0 2009 537 2645 27 0 3209 9291
% Passenger Veh 100 80 100 0 98.5 100 95.4 98.8 0 96.7 99.4 93.8 97.5 0 98.9 97.1 95.2 96.4 0 95.6 96.8

Trucks 0 1 0 0 1 0 118 18 0 136 8 1 14 0 23 16 132 1 0 149 309
% Trucks 0 20 0 0 1.5 0 4.6 1.2 0 3.3 0.6 6.2 2.5 0 1.1 2.9 4.8 3.6 0 4.4 3.2

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Longhill and Fords Colony
Site Code : 13333333
Start Date : 6/8/2017
Page No : 3

Entrance
From North

Longhill
From East

Fords Colony
From South

Longhill
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 0 0 0 0 0 0 55 30 0 85 37 0 15 0 52 7 84 1 0 92 229
08:00 AM 0 0 0 0 0 1 53 28 0 82 36 0 15 0 51 10 69 2 0 81 214
08:15 AM 0 1 0 0 1 0 90 29 0 119 29 1 25 0 55 15 84 0 0 99 274

08:30 AM 0 0 0 0 0 0 63 39 0 102 42 0 10 0 52 14 80 0 0 94 248
Total Volume 0 1 0 0 1 1 261 126 0 388 144 1 65 0 210 46 317 3 0 366 965
% App. Total 0 100 0 0  0.3 67.3 32.5 0  68.6 0.5 31 0  12.6 86.6 0.8 0   

PHF .000 .250 .000 .000 .250 .250 .725 .808 .000 .815 .857 .250 .650 .000 .955 .767 .943 .375 .000 .924 .880
Passenger Veh 0 1 0 0 1 1 244 123 0 368 143 1 59 0 203 44 296 3 0 343 915
% Passenger Veh 0 100 0 0 100 100 93.5 97.6 0 94.8 99.3 100 90.8 0 96.7 95.7 93.4 100 0 93.7 94.8

Trucks 0 0 0 0 0 0 17 3 0 20 1 0 6 0 7 2 21 0 0 23 50
% Trucks 0 0 0 0 0 0 6.5 2.4 0 5.2 0.7 0 9.2 0 3.3 4.3 6.6 0 0 6.3 5.2

Data Collection Group
LSmith@DataCollectionGroup.net
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File Name : Longhill and Fords Colony
Site Code : 13333333
Start Date : 6/8/2017
Page No : 5

Entrance
From North

Longhill
From East

Fords Colony
From South

Longhill
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 0 0 1 0 1 0 45 33 0 78 25 2 14 0 41 12 53 1 0 66 186
11:45 AM 0 0 3 0 3 0 49 41 0 90 33 0 12 0 45 17 49 0 0 66 204
12:00 PM 1 1 0 0 2 2 56 51 0 109 29 1 13 0 43 9 44 0 0 53 207
12:15 PM 2 0 0 0 2 3 48 33 0 84 30 0 5 0 35 18 34 2 0 54 175

Total Volume 3 1 4 0 8 5 198 158 0 361 117 3 44 0 164 56 180 3 0 239 772
% App. Total 37.5 12.5 50 0  1.4 54.8 43.8 0  71.3 1.8 26.8 0  23.4 75.3 1.3 0   

PHF .375 .250 .333 .000 .667 .417 .884 .775 .000 .828 .886 .375 .786 .000 .911 .778 .849 .375 .000 .905 .932
Passenger Veh 3 1 4 0 8 5 193 154 0 352 117 3 44 0 164 56 177 2 0 235 759
% Passenger Veh 100 100 100 0 100 100 97.5 97.5 0 97.5 100 100 100 0 100 100 98.3 66.7 0 98.3 98.3

Trucks 0 0 0 0 0 0 5 4 0 9 0 0 0 0 0 0 3 1 0 4 13
% Trucks 0 0 0 0 0 0 2.5 2.5 0 2.5 0 0 0 0 0 0 1.7 33.3 0 1.7 1.7

Data Collection Group
LSmith@DataCollectionGroup.net
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File Name : Longhill and Fords Colony
Site Code : 13333333
Start Date : 6/8/2017
Page No : 7

Entrance
From North

Longhill
From East

Fords Colony
From South

Longhill
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 1 0 0 0 1 0 65 50 0 115 30 1 14 0 45 19 93 0 0 112 273
05:00 PM 3 0 0 0 3 1 63 39 0 103 31 2 4 0 37 11 78 0 0 89 232
05:15 PM 0 0 1 0 1 1 79 47 0 127 25 0 14 0 39 9 86 0 0 95 262
05:30 PM 1 0 3 0 4 0 75 56 0 131 35 0 13 0 48 14 83 0 0 97 280

Total Volume 5 0 4 0 9 2 282 192 0 476 121 3 45 0 169 53 340 0 0 393 1047
% App. Total 55.6 0 44.4 0  0.4 59.2 40.3 0  71.6 1.8 26.6 0  13.5 86.5 0 0   

PHF .417 .000 .333 .000 .563 .500 .892 .857 .000 .908 .864 .375 .804 .000 .880 .697 .914 .000 .000 .877 .935
Passenger Veh 5 0 4 0 9 2 277 192 0 471 119 2 45 0 166 53 337 0 0 390 1036
% Passenger Veh 100 0 100 0 100 100 98.2 100 0 98.9 98.3 66.7 100 0 98.2 100 99.1 0 0 99.2 98.9

Trucks 0 0 0 0 0 0 5 0 0 5 2 1 0 0 3 0 3 0 0 3 11
% Trucks 0 0 0 0 0 0 1.8 0 0 1.1 1.7 33.3 0 0 1.8 0 0.9 0 0 0.8 1.1

Data Collection Group
LSmith@DataCollectionGroup.net
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File Name : Centerville and Manchester
Site Code : 
Start Date : 6/8/2017
Page No : 1

Groups Printed- Passenger Veh - Trucks
Centerville
From North

Manchester
From East

Centerville
From South

Westport
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 0 19 6 0 25 3 0 4 0 7 2 31 1 0 34 1 0 0 0 1 67
06:45 AM 0 28 10 0 38 7 0 7 0 14 4 54 0 0 58 0 0 0 0 0 110

Total 0 47 16 0 63 10 0 11 0 21 6 85 1 0 92 1 0 0 0 1 177

07:00 AM 1 29 1 0 31 7 0 9 0 16 5 57 0 0 62 1 0 0 0 1 110
07:15 AM 0 52 7 0 59 10 0 13 0 23 6 77 2 0 85 0 0 0 0 0 167
07:30 AM 2 36 9 0 47 11 0 12 0 23 11 123 1 0 135 0 1 2 0 3 208
07:45 AM 0 58 10 0 68 10 0 15 0 25 10 85 1 0 96 0 0 1 0 1 190

Total 3 175 27 0 205 38 0 49 0 87 32 342 4 0 378 1 1 3 0 5 675

08:00 AM 0 55 14 0 69 8 0 16 0 24 10 61 0 0 71 0 0 1 0 1 165
08:15 AM 1 61 17 0 79 18 0 11 0 29 12 68 0 0 80 2 0 0 0 2 190

Total 1 116 31 0 148 26 0 27 0 53 22 129 0 0 151 2 0 1 0 3 355

04:00 PM 0 59 11 0 70 5 2 11 0 18 17 74 0 0 91 1 0 1 0 2 181
04:15 PM 0 58 4 0 62 1 0 9 0 10 16 65 0 0 81 0 0 1 0 1 154
04:30 PM 1 45 5 0 51 6 0 7 0 13 13 85 0 0 98 2 1 0 0 3 165
04:45 PM 0 61 5 0 66 7 0 15 0 22 21 71 0 0 92 1 1 2 0 4 184

Total 1 223 25 0 249 19 2 42 0 63 67 295 0 0 362 4 2 4 0 10 684

05:00 PM 0 60 6 0 66 9 0 12 0 21 16 66 0 0 82 0 0 0 0 0 169
05:15 PM 2 59 7 0 68 5 0 8 0 13 14 74 2 0 90 1 0 0 0 1 172
05:30 PM 0 57 5 0 62 7 0 12 0 19 13 79 0 0 92 0 0 1 0 1 174
05:45 PM 1 58 9 0 68 5 0 13 0 18 13 46 2 0 61 1 0 2 0 3 150

Total 3 234 27 0 264 26 0 45 0 71 56 265 4 0 325 2 0 3 0 5 665

Grand Total 8 795 126 0 929 119 2 174 0 295 183 1116 9 0 1308 10 3 11 0 24 2556
Apprch % 0.9 85.6 13.6 0  40.3 0.7 59 0  14 85.3 0.7 0  41.7 12.5 45.8 0   

Total % 0.3 31.1 4.9 0 36.3 4.7 0.1 6.8 0 11.5 7.2 43.7 0.4 0 51.2 0.4 0.1 0.4 0 0.9
Passenger Veh 6 752 117 0 875 114 2 170 0 286 165 1050 8 0 1223 9 3 10 0 22 2406
% Passenger Veh 75 94.6 92.9 0 94.2 95.8 100 97.7 0 96.9 90.2 94.1 88.9 0 93.5 90 100 90.9 0 91.7 94.1

Trucks 2 43 9 0 54 5 0 4 0 9 18 66 1 0 85 1 0 1 0 2 150
% Trucks 25 5.4 7.1 0 5.8 4.2 0 2.3 0 3.1 9.8 5.9 11.1 0 6.5 10 0 9.1 0 8.3 5.9

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : Centerville and Manchester
Site Code : 
Start Date : 6/8/2017
Page No : 2

Centerville
From North

Manchester
From East

Centerville
From South

Westport
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 2 36 9 0 47 11 0 12 0 23 11 123 1 0 135 0 1 2 0 3 208
07:45 AM 0 58 10 0 68 10 0 15 0 25 10 85 1 0 96 0 0 1 0 1 190
08:00 AM 0 55 14 0 69 8 0 16 0 24 10 61 0 0 71 0 0 1 0 1 165
08:15 AM 1 61 17 0 79 18 0 11 0 29 12 68 0 0 80 2 0 0 0 2 190

Total Volume 3 210 50 0 263 47 0 54 0 101 43 337 2 0 382 2 1 4 0 7 753
% App. Total 1.1 79.8 19 0  46.5 0 53.5 0  11.3 88.2 0.5 0  28.6 14.3 57.1 0   

PHF .375 .861 .735 .000 .832 .653 .000 .844 .000 .871 .896 .685 .500 .000 .707 .250 .250 .500 .000 .583 .905
Passenger Veh 1 193 42 0 236 45 0 52 0 97 32 310 2 0 344 2 1 4 0 7 684
% Passenger Veh 33.3 91.9 84.0 0 89.7 95.7 0 96.3 0 96.0 74.4 92.0 100 0 90.1 100 100 100 0 100 90.8

Trucks 2 17 8 0 27 2 0 2 0 4 11 27 0 0 38 0 0 0 0 0 69
% Trucks 66.7 8.1 16.0 0 10.3 4.3 0 3.7 0 4.0 25.6 8.0 0 0 9.9 0 0 0 0 0 9.2

Data Collection Group
LSmith@DataCollectionGroup.net
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File Name : Centerville and Manchester
Site Code : 
Start Date : 6/8/2017
Page No : 4

Centerville
From North

Manchester
From East

Centerville
From South

Westport
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 0 61 5 0 66 7 0 15 0 22 21 71 0 0 92 1 1 2 0 4 184
05:00 PM 0 60 6 0 66 9 0 12 0 21 16 66 0 0 82 0 0 0 0 0 169
05:15 PM 2 59 7 0 68 5 0 8 0 13 14 74 2 0 90 1 0 0 0 1 172
05:30 PM 0 57 5 0 62 7 0 12 0 19 13 79 0 0 92 0 0 1 0 1 174

Total Volume 2 237 23 0 262 28 0 47 0 75 64 290 2 0 356 2 1 3 0 6 699
% App. Total 0.8 90.5 8.8 0  37.3 0 62.7 0  18 81.5 0.6 0  33.3 16.7 50 0   

PHF .250 .971 .821 .000 .963 .778 .000 .783 .000 .852 .762 .918 .250 .000 .967 .500 .250 .375 .000 .375 .950
Passenger Veh 2 233 23 0 258 27 0 47 0 74 62 281 2 0 345 2 1 3 0 6 683
% Passenger Veh 100 98.3 100 0 98.5 96.4 0 100 0 98.7 96.9 96.9 100 0 96.9 100 100 100 0 100 97.7

Trucks 0 4 0 0 4 1 0 0 0 1 2 9 0 0 11 0 0 0 0 0 16
% Trucks 0 1.7 0 0 1.5 3.6 0 0 0 1.3 3.1 3.1 0 0 3.1 0 0 0 0 0 2.3

Data Collection Group
LSmith@DataCollectionGroup.net
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File Name : News and Firestone
Site Code : 00681114
Start Date : 6/8/2017
Page No : 1

Groups Printed- Passenger Veh - Trucks
Firestone

From North
News

From East From South
News

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:00 AM 0 0 7 0 7 0 3 0 0 3 0 0 0 0 0 0 17 0 0 17 27
06:15 AM 0 0 5 0 5 1 6 0 0 7 0 0 0 0 0 0 21 0 0 21 33
06:30 AM 1 0 16 0 17 3 6 0 0 9 0 0 0 0 0 0 26 0 0 26 52
06:45 AM 1 0 14 0 15 1 14 0 0 15 0 0 0 0 0 0 27 0 0 27 57

Total 2 0 42 0 44 5 29 0 0 34 0 0 0 0 0 0 91 0 0 91 169

07:00 AM 2 0 18 0 20 2 23 0 0 25 0 0 0 0 0 0 36 0 0 36 81
07:15 AM 2 0 15 0 17 2 21 0 0 23 0 0 0 0 0 0 47 0 0 47 87
07:30 AM 1 0 24 0 25 9 30 0 0 39 0 0 0 0 0 0 49 0 0 49 113
07:45 AM 5 0 15 0 20 11 29 0 0 40 0 0 0 0 0 0 55 2 0 57 117

Total 10 0 72 0 82 24 103 0 0 127 0 0 0 0 0 0 187 2 0 189 398

08:00 AM 4 0 27 0 31 11 31 0 0 42 0 0 0 0 0 0 39 3 0 42 115
08:15 AM 7 0 19 0 26 12 35 0 0 47 0 0 0 0 0 0 45 5 0 50 123
08:30 AM 1 0 30 0 31 9 25 0 0 34 0 0 0 0 0 0 58 4 0 62 127
08:45 AM 2 0 18 0 20 11 40 0 0 51 0 0 0 0 0 0 61 1 0 62 133

Total 14 0 94 0 108 43 131 0 0 174 0 0 0 0 0 0 203 13 0 216 498

09:00 AM 3 0 25 0 28 13 46 0 0 59 0 0 0 0 0 0 66 0 0 66 153
09:15 AM 5 0 22 0 27 16 25 0 0 41 0 0 0 0 0 0 38 1 0 39 107
09:30 AM 4 0 18 0 22 13 29 0 0 42 0 0 0 0 0 0 36 1 0 37 101
09:45 AM 4 0 22 0 26 19 22 0 0 41 0 0 0 0 0 0 35 0 0 35 102

Total 16 0 87 0 103 61 122 0 0 183 0 0 0 0 0 0 175 2 0 177 463

10:00 AM 1 0 19 0 20 22 28 0 0 50 0 0 0 0 0 0 34 2 0 36 106
10:15 AM 4 0 29 0 33 10 32 0 0 42 0 0 0 0 0 0 37 0 0 37 112
10:30 AM 3 0 27 0 30 13 22 0 0 35 0 0 0 0 0 0 39 1 0 40 105
10:45 AM 3 0 35 0 38 33 35 0 0 68 0 0 0 0 0 0 43 1 0 44 150

Total 11 0 110 0 121 78 117 0 0 195 0 0 0 0 0 0 153 4 0 157 473

11:00 AM 3 0 22 0 25 31 30 0 0 61 0 0 0 0 0 0 31 2 0 33 119
11:15 AM 6 0 22 0 28 20 35 0 0 55 0 0 0 0 0 0 41 1 0 42 125
11:30 AM 0 0 31 0 31 21 52 0 0 73 0 0 0 0 0 0 43 0 0 43 147
11:45 AM 2 0 29 0 31 33 35 0 0 68 0 0 0 0 0 0 31 3 0 34 133

Total 11 0 104 0 115 105 152 0 0 257 0 0 0 0 0 0 146 6 0 152 524

12:00 PM 3 0 19 0 22 29 23 0 0 52 0 0 0 0 0 0 32 3 0 35 109
12:15 PM 3 0 26 0 29 33 40 0 0 73 0 0 0 0 0 0 36 2 0 38 140
12:30 PM 0 0 21 0 21 29 44 0 0 73 0 0 0 0 0 0 33 2 0 35 129
12:45 PM 6 0 17 0 23 35 65 0 0 100 0 0 0 0 0 0 41 4 0 45 168

Total 12 0 83 0 95 126 172 0 0 298 0 0 0 0 0 0 142 11 0 153 546

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : News and Firestone
Site Code : 00681114
Start Date : 6/8/2017
Page No : 2

Groups Printed- Passenger Veh - Trucks
Firestone

From North
News

From East From South
News

From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

01:00 PM 6 0 32 0 38 28 39 0 0 67 0 0 0 0 0 0 47 0 0 47 152
01:15 PM 0 0 30 0 30 25 44 0 0 69 0 0 0 0 0 0 31 4 0 35 134
01:30 PM 1 0 27 0 28 21 34 0 0 55 0 0 0 0 0 0 40 0 0 40 123
01:45 PM 3 0 25 0 28 32 41 0 0 73 0 0 0 0 0 0 28 1 0 29 130

Total 10 0 114 0 124 106 158 0 0 264 0 0 0 0 0 0 146 5 0 151 539

02:00 PM 4 0 28 0 32 22 40 0 1 63 0 0 0 0 0 0 49 6 0 55 150
02:15 PM 2 0 32 0 34 29 46 0 0 75 0 0 0 0 0 0 29 0 0 29 138
02:30 PM 3 0 26 0 29 37 66 0 0 103 0 0 0 0 0 0 43 2 0 45 177
02:45 PM 8 0 26 0 34 30 59 0 0 89 0 0 0 0 0 0 37 2 0 39 162

Total 17 0 112 0 129 118 211 0 1 330 0 0 0 0 0 0 158 10 0 168 627

03:00 PM 2 0 18 0 20 27 48 0 0 75 0 0 0 0 0 0 30 5 0 35 130
03:15 PM 1 0 24 0 25 38 56 0 0 94 0 0 0 0 0 0 35 0 0 35 154
03:30 PM 2 0 19 0 21 34 60 0 0 94 0 0 0 0 0 0 64 8 0 72 187
03:45 PM 3 0 20 0 23 24 56 0 0 80 0 0 0 0 0 0 44 3 0 47 150

Total 8 0 81 0 89 123 220 0 0 343 0 0 0 0 0 0 173 16 0 189 621

04:00 PM 4 0 14 0 18 39 51 0 0 90 0 0 0 0 0 0 52 5 0 57 165
04:15 PM 1 0 20 0 21 36 52 0 0 88 0 0 0 0 0 0 37 4 0 41 150
04:30 PM 6 0 16 0 22 33 61 0 0 94 0 0 0 0 0 0 38 5 0 43 159
04:45 PM 3 0 15 0 18 27 67 0 0 94 0 0 0 0 0 0 37 3 0 40 152

Total 14 0 65 0 79 135 231 0 0 366 0 0 0 0 0 0 164 17 0 181 626

05:00 PM 0 0 17 0 17 39 60 0 0 99 0 0 0 0 0 0 34 2 0 36 152
05:15 PM 1 0 12 0 13 25 57 0 0 82 0 0 0 0 0 0 41 0 0 41 136
05:30 PM 3 0 21 0 24 21 63 0 0 84 0 0 0 0 0 0 35 3 0 38 146
05:45 PM 2 0 24 0 26 35 70 0 0 105 0 0 0 0 0 0 34 4 0 38 169

Total 6 0 74 0 80 120 250 0 0 370 0 0 0 0 0 0 144 9 0 153 603

Grand Total 131 0 1038 0 1169 1044 1896 0 1 2941 0 0 0 0 0 0 1882 95 0 1977 6087
Apprch % 11.2 0 88.8 0  35.5 64.5 0 0  0 0 0 0  0 95.2 4.8 0   

Total % 2.2 0 17.1 0 19.2 17.2 31.1 0 0 48.3 0 0 0 0 0 0 30.9 1.6 0 32.5
Passenger Veh 122 0 1024 0 1146 1034 1819 0 1 2854 0 0 0 0 0 0 1827 90 0 1917 5917
% Passenger Veh 93.1 0 98.7 0 98 99 95.9 0 100 97 0 0 0 0 0 0 97.1 94.7 0 97 97.2

Trucks 9 0 14 0 23 10 77 0 0 87 0 0 0 0 0 0 55 5 0 60 170
% Trucks 6.9 0 1.3 0 2 1 4.1 0 0 3 0 0 0 0 0 0 2.9 5.3 0 3 2.8

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : News and Firestone
Site Code : 00681114
Start Date : 6/8/2017
Page No : 3

Firestone
From North

News
From East From South

News
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:15 AM

08:15 AM 7 0 19 0 26 12 35 0 0 47 0 0 0 0 0 0 45 5 0 50 123
08:30 AM 1 0 30 0 31 9 25 0 0 34 0 0 0 0 0 0 58 4 0 62 127
08:45 AM 2 0 18 0 20 11 40 0 0 51 0 0 0 0 0 0 61 1 0 62 133
09:00 AM 3 0 25 0 28 13 46 0 0 59 0 0 0 0 0 0 66 0 0 66 153

Total Volume 13 0 92 0 105 45 146 0 0 191 0 0 0 0 0 0 230 10 0 240 536
% App. Total 12.4 0 87.6 0  23.6 76.4 0 0  0 0 0 0  0 95.8 4.2 0   

PHF .464 .000 .767 .000 .847 .865 .793 .000 .000 .809 .000 .000 .000 .000 .000 .000 .871 .500 .000 .909 .876
Passenger Veh 12 0 91 0 103 44 131 0 0 175 0 0 0 0 0 0 221 10 0 231 509
% Passenger Veh 92.3 0 98.9 0 98.1 97.8 89.7 0 0 91.6 0 0 0 0 0 0 96.1 100 0 96.3 95.0

Trucks 1 0 1 0 2 1 15 0 0 16 0 0 0 0 0 0 9 0 0 9 27
% Trucks 7.7 0 1.1 0 1.9 2.2 10.3 0 0 8.4 0 0 0 0 0 0 3.9 0 0 3.8 5.0

Data Collection Group
LSmith@DataCollectionGroup.net



File Name : News and Firestone
Site Code : 00681114
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File Name : News and Firestone
Site Code : 00681114
Start Date : 6/8/2017
Page No : 5

Firestone
From North

News
From East From South

News
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:15 PM

12:15 PM 3 0 26 0 29 33 40 0 0 73 0 0 0 0 0 0 36 2 0 38 140
12:30 PM 0 0 21 0 21 29 44 0 0 73 0 0 0 0 0 0 33 2 0 35 129
12:45 PM 6 0 17 0 23 35 65 0 0 100 0 0 0 0 0 0 41 4 0 45 168
01:00 PM 6 0 32 0 38 28 39 0 0 67 0 0 0 0 0 0 47 0 0 47 152

Total Volume 15 0 96 0 111 125 188 0 0 313 0 0 0 0 0 0 157 8 0 165 589
% App. Total 13.5 0 86.5 0  39.9 60.1 0 0  0 0 0 0  0 95.2 4.8 0   

PHF .625 .000 .750 .000 .730 .893 .723 .000 .000 .783 .000 .000 .000 .000 .000 .000 .835 .500 .000 .878 .876
Passenger Veh 12 0 92 0 104 121 181 0 0 302 0 0 0 0 0 0 153 8 0 161 567
% Passenger Veh 80.0 0 95.8 0 93.7 96.8 96.3 0 0 96.5 0 0 0 0 0 0 97.5 100 0 97.6 96.3

Trucks 3 0 4 0 7 4 7 0 0 11 0 0 0 0 0 0 4 0 0 4 22
% Trucks 20.0 0 4.2 0 6.3 3.2 3.7 0 0 3.5 0 0 0 0 0 0 2.5 0 0 2.4 3.7

Data Collection Group
LSmith@DataCollectionGroup.net
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File Name : News and Firestone
Site Code : 00681114
Start Date : 6/8/2017
Page No : 7

Firestone
From North

News
From East From South

News
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15 PM 1 0 24 0 25 38 56 0 0 94 0 0 0 0 0 0 35 0 0 35 154
03:30 PM 2 0 19 0 21 34 60 0 0 94 0 0 0 0 0 0 64 8 0 72 187
03:45 PM 3 0 20 0 23 24 56 0 0 80 0 0 0 0 0 0 44 3 0 47 150
04:00 PM 4 0 14 0 18 39 51 0 0 90 0 0 0 0 0 0 52 5 0 57 165

Total Volume 10 0 77 0 87 135 223 0 0 358 0 0 0 0 0 0 195 16 0 211 656
% App. Total 11.5 0 88.5 0  37.7 62.3 0 0  0 0 0 0  0 92.4 7.6 0   

PHF .625 .000 .802 .000 .870 .865 .929 .000 .000 .952 .000 .000 .000 .000 .000 .000 .762 .500 .000 .733 .877
Passenger Veh 10 0 76 0 86 135 218 0 0 353 0 0 0 0 0 0 184 14 0 198 637
% Passenger Veh 100 0 98.7 0 98.9 100 97.8 0 0 98.6 0 0 0 0 0 0 94.4 87.5 0 93.8 97.1

Trucks 0 0 1 0 1 0 5 0 0 5 0 0 0 0 0 0 11 2 0 13 19
% Trucks 0 0 1.3 0 1.1 0 2.2 0 0 1.4 0 0 0 0 0 0 5.6 12.5 0 6.2 2.9

Data Collection Group
LSmith@DataCollectionGroup.net
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Appendix C: Volume Worksheets



Left Through Right Left Through Right Left Through Right Left Through Right
2017 Counts

3 727 21 41 449 15 39 2 223 54 1 16
0 15 0 2 18 3 3 1 1 2 0 2
3 742 21 43 467 18 42 3 224 56 1 18

0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%

2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
Existing

2019 Existing 3 772 22 45 486 19 44 3 233 58 1 19
2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Background Traffic

Westport
Entering Distribution 26%

Exiting Distribution 25%

Entering Assignment 2
Exiting Assignment 0 7 0 0 0 0 0 0 0 0 0 0

Windsor

Entering Distribution 60%
Exiting Distribution 60%

Entering Assignment 0 0 2
Exiting Assignment 7 0 0

The Village

Entering Distribution 8%
Exiting Distribution 4%

Entering Assignment 4
Exiting Assignment 2

2021 No Build 3 819 23 47 514 20 46 3 242 60 1 20

2027 No Build 4 920 26 53 577 22 52 4 273 68 1 22

Proposed Trips

Entering Distribution 60%
Exiting Distribution 60%

Entering Assignment 0 4
Exiting Assignment 13 0 0

Proposed + Background
3 832 23 47 518 20 46 3 242 60 1 20

4 933 26 53 581 22 52 4 273 68 1 22

Left Through Right Left Through Right Left Through Right Left Through Right
2017 Counts

17 716 35 206 967 38 49 0 132 23 0 13
0 19 0 0 10 0 1 0 4 0 0 1
17 735 35 206 977 38 50 0 136 23 0 14

0% 3% 0% 0% 1% 0% 2% - 3% 0% - 7%

2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
Existing

2019 Existing 18 765 36 214 1,016 40 52 0 141 24 0 15
2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Background Traffic

Westport
Entering Distribution 25%

Exiting Distribution 28%

Entering Assignment 7 0

Exiting Assignment 0 5 0 0 0 0 0 0 0 0 0 0

Windsor

Entering Distribution 55%

Exiting Distribution 55%

Entering Assignment 0 0 7
Exiting Assignment 4 0 0

The Village

Entering Distribution 5%
Exiting Distribution 5%

Entering Assignment 4 0

Exiting Assignment 4 0

2021 No Build 19 809 37 223 1,075 42 54 0 147 25 0 16

2027 No Build 21 909 42 251 1,209 47 61 0 165 28 0 18

Proposed Trips

Entering Distribution 55%
Exiting Distribution 55%

Entering Assignment 0 0 0 0 13 0
Exiting Assignment 0 8 0 0 0

Proposed + Background

19 817 37 223 1,088 42 54 0 147 25 0 16

21 917 42 251 1,222 47 61 0 165 28 0 18

0.95

Growth Rate

2021 Total Traffic

2027 Total Traffic

PHF

Growth Rate

Cars
Trucks

Total  Existing 2017 Traffic

Truck %

PM Peak Hour
(4:45 PM to 5:45 PM)

Description
Longhill Road Longhill Road Williamsburg W. Drive Lane Place Drive

Eastbound Westbound Northbound Southbound

Growth Rate

Cars

0.88

Growth Rate

2021 Total Traffic

2027 Total Traffic

Total Existing 2017 Traffic

Truck %
PHF

Trucks

VOLUME DEVELOPMENT SHEET

AM Peak Hour
(7:30 AM to 8:30 AM)

Longhill Road at Williamsburg W. Drive/Lane Place Drive

Lane Place Drive
Description

Longhill Road Longhill Road Williamsburg W. Drive
Eastbound Westbound Northbound Southbound



Left Through Right Left Through Right Left Through Right Left Through Right
2017 Counts

3 277 34 103 247 1 63 1 130 0 1 0
0 16 2 3 19 0 7 0 0 0 0 0
3 293 36 106 266 1 70 1 130 0 1 0

0% 5% 6% 3% 7% 0% 10% 0% 0% - 0% -

2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
Existing

2019 Existing 3 305 37 110 277 1 73 1 135 0 1 0
2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Background Traffic

Westport
Entering Distribution 26%

Exiting Distribution 25%

Entering Assignment 2
Exiting Assignment 0 7 0 0 0 0 0 0 0 0 0 0

Windsor

Entering Distribution 20% 60%
Exiting Distribution 20% 60%

Entering Assignment 0 1 2 0
Exiting Assignment 0 2 7

The Village

Entering Distribution 8%
Exiting Distribution 4%

Entering Assignment 4
Exiting Assignment 2

2021 No Build 3 326 39 116 294 1 78 1 148 0 1 0

2027 No Build 4 366 44 131 331 1 88 1 165 0 1 0

Proposed Trips

Entering Distribution 20% 60%
Exiting Distribution 20% 60%

Entering Assignment 0 1 4
Exiting Assignment 0 4 13

Proposed + Background
3 326 40 120 294 1 82 1 161 0 1 0

4 366 45 135 331 1 92 1 178 0 1 0

Left Through Right Left Through Right Left Through Right Left Through Right
2017 Counts

0 337 53 192 277 2 45 2 119 4 0 5
0 3 0 0 5 0 0 1 2 0 0 0
0 340 53 192 282 2 45 3 121 4 0 5

- 1% 0% 0% 2% 0% 0% 33% 2% 0% - 0%

2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
Existing

2019 Existing 0 354 55 200 293 2 47 3 126 4 0 5
2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Background Traffic

Westport
Entering Distribution 25%

Exiting Distribution 28%

Entering Assignment 7 0

Exiting Assignment 0 5 0 0 0 0 0 0 0 0 0 0

Windsor

Entering Distribution 15% 55%

Exiting Distribution 15% 55%

Entering Assignment 0 2 7 0
Exiting Assignment 0 1 4

The Village

Entering Distribution 5%
Exiting Distribution 5%

Entering Assignment 4 0

Exiting Assignment 4 0

2021 No Build 0 377 59 215 316 2 50 3 135 4 0 5

2027 No Build 0 424 66 242 354 2 56 4 152 5 0 6

Proposed Trips

Entering Distribution 15% 55%
Exiting Distribution 15% 55%

Entering Assignment 0 4 13
Exiting Assignment 0 2 8

Proposed + Background

0 377 63 228 316 2 52 3 143 4 0 5

0 424 70 255 354 2 58 4 160 5 0 6

0.94

Growth Rate

2021 Total Traffic

2027 Total Traffic

PHF

Growth Rate

Cars
Trucks

Total  Existing 2017 Traffic

Truck %

PM Peak Hour
(4:45 PM to 5:45 PM)

Description
Longhill Road Longhill Road Fords Colony Drive Dominion Village Entrance

Eastbound Westbound Northbound Southbound

Growth Rate

Cars

0.83

Growth Rate

2021 Total Traffic

2027 Total Traffic

Total  Existing 2017 Traffic

Truck %
PHF

Trucks

VOLUME DEVELOPMENT SHEET

AM Peak Hour
(7:30 AM to 8:30 AM)

Longhill Road at Ford's Colony Drive

Dominion Village Entrance
Description

Longhill Road Longhill Road Fords Colony Drive
Eastbound Westbound Northbound Southbound



Left Through Right Left Through Right Left Through Right Left Through Right
2017 Counts

4 1 2 52 0 45 2 310 32 42 193 1
0 0 0 2 0 2 0 27 11 8 17 2
4 1 2 54 0 47 2 337 43 50 210 3

0% 0% 0% 4% - 4% 0% 8% 26% 16% 8% 67%

2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5%
Existing

2019 Existing 4 1 2 57 0 49 2 354 45 53 221 3
2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5%

Background Traffic

Westport
Entering Distribution 25% 75%

Exiting Distribution 72% 28%

Entering Assignment 2 7

Exiting Assignment 19 7

Windsor

Entering Distribution 15% 5%

Exiting Distribution 15% 5%

Entering Assignment 1 0

Exiting Assignment 2 0 1

The Village

Entering Distribution 22%

Exiting Distribution 12%

Entering Assignment 11

Exiting Assignment 6

2021 No Build 23 1 9 62 0 52 4 378 48 56 243 10

2027 No Build 24 1 10 71 0 61 4 437 55 65 280 11

Proposed Trips

Entering Distribution 15% 5%

Exiting Distribution 15% 5%

Entering Assignment 1 0

Exiting Assignment 3 1

Proposed + Background

23 1 9 65 0 53 4 378 49 56 243 10

24 1 10 74 0 62 4 437 56 65 280 11

Left Through Right Left Through Right Left Through Right Left Through Right
2017 Counts

3 1 2 47 0 27 2 281 62 23 233 2
0 0 0 0 0 1 0 9 2 0 4 0
3 1 2 47 0 28 2 290 64 23 237 2

0% 0% 0% 0% - 4% 0% 3% 3% 0% 2% 0%

2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5%
Existing

2019 Existing 3 1 2 49 0 29 2 305 67 24 249 2
2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5%

Background Traffic

Westport
Entering Distribution 29% 71%

Exiting Distribution 79% 21%

Entering Assignment 8 20

Exiting Assignment 13 4

Windsor

Entering Distribution 30%

Exiting Distribution 30%

Entering Assignment 4 0

Exiting Assignment 5 0 0

The Village

Entering Distribution 13%

Exiting Distribution 14%

Entering Assignment 11

Exiting Assignment 11

2021 No Build 16 1 6 56 0 30 10 331 74 25 273 22

2027 No Build 17 1 6 64 0 35 10 383 86 29 314 22

Proposed Trips

Entering Distribution 30%

Exiting Distribution 30%

Entering Assignment 7 0

Exiting Assignment 4

Proposed + Background

16 1 6 60 0 30 10 331 81 25 273 22

17 1 6 68 0 35 10 383 93 29 314 22

Growth Rate

Growth Rate

2021 Total Traffic

2027 Total Traffic

Cars
Trucks

Total  Existing 2017 Traffic

0.95
Truck %

PHF

Growth Rate

Westbound Northbound SouthboundDescription
Westport Manchester Drive Centerville Road Centerville Road

Eastbound

Cars
Trucks

Description
Westport

(4:45 PM to 5:45 PM)
PM Peak Hour

2021 Total Traffic

2027 Total Traffic

0.91

Total  Existing 2017 Traffic

Growth Rate

Truck %
PHF

Manchester Drive
Eastbound Westbound Northbound Southbound

VOLUME DEVELOPMENT SHEET

AM Peak Hour
(7:30 AM to 8:30 AM)

Centerville  Road at  Manchester Drive

Centerville Road Centerville Road



Left Through Right Left Through Right Left Through Right Left Through Right
2017 Counts

8 182 0 0 109 42 - - - 85 0 17
2 6 0 0 16 1 - - - 0 0 0
10 188 0 0 125 43 0 0 0 85 0 17

20% 3% - - 13% 2% - - - 0% - 0%

2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
Existing

2019 Existing 10 196 0 0 130 45 0 0 0 88 0 18
2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Background Traffic

Westport
Entering Distribution 20%

Exiting Distribution 25%

Entering Assignment 2
Exiting Assignment 7

Windsor

Entering Distribution 10%
Exiting Distribution 10%

Entering Assignment 0 0
Exiting Assignment 1

The Village

Entering Distribution 37% 63%
Exiting Distribution 27% 73%

Entering Assignment 18 31
Exiting Assignment 14 38

2021 No Build 10 212 18 31 137 47 14 0 38 92 0 19

2027 No Build 12 237 18 31 154 53 14 0 38 103 0 21

Proposed Trips

Entering Distribution 10%
Exiting Distribution 10%

Entering Assignment 0 1 0
Exiting Assignment 2 0 0

Proposed + Background
10 214 18 31 138 47 14 0 38 92 0 19

12 239 18 31 155 53 14 0 38 103 0 21

Left Through Right Left Through Right Left Through Right Left Through Right
2017 Counts

8 144 0 0 243 112 - - - 64 0 7
0 3 0 0 4 0 - - - 1 0 0
8 147 0 0 247 112 0 0 0 65 0 7

0% 2% - - 2% 0% - - - 2% - 0%

2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
Existing

2019 Existing 8 153 0 0 257 117 0 0 0 68 0 7
2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Background Traffic

Westport
Entering Distribution 25%

Exiting Distribution 20%

Entering Assignment 7
Exiting Assignment 3

Windsor

Entering Distribution 30%
Exiting Distribution 30%

Entering Assignment 4

Exiting Assignment 2

The Village

Entering Distribution 28% 72%

Exiting Distribution 29% 71%

Entering Assignment 23 59

Exiting Assignment 23 56

2021 No Build 8 164 23 59 278 122 23 0 56 71 0 7

2027 No Build 9 182 23 59 308 137 23 0 56 80 0 8

Proposed Trips

Entering Distribution 30%

Exiting Distribution 30%

Entering Assignment 0 7 0
Exiting Assignment 4 0 0

Proposed + Background

8 168 23 59 285 122 23 0 56 71 0 7

9 186 23 59 315 137 23 0 56 80 0 8

0.96

Growth Rate

2021 Total Traffic

2027 Total Traffic

PHF

Growth Rate

Cars
Trucks

Total  Existing 2017 Traffic

Truck %

PM Peak Hour
(4:45 PM to 5:45 PM)

Description
News Road News Road Proposed Entrance Firestone Drive
Eastbound Westbound Northbound Southbound

Growth Rate

Cars

0.95

Growth Rate

2021 Total Traffic

2027 Total Traffic

Total  Existing 2017 Traffic

Truck %
PHF

Trucks

VOLUME DEVELOPMENT SHEET

AM Peak Hour
(7:30 AM to 8:30 AM)

Firestone Drive at News Road

Firestone Drive
Description

News Road News Road Proposed Entrance
Eastbound Westbound Northbound Southbound



Appendix D: Turn Lane and Signal Warrant
Worksheets



344 vph

37 vph

55 vph

409 vph

2019 Existing Conditions – Longhill Road EBRT

AM Peak Hour

PM Peak Hour



2021 No Build Conditions – Longhill Road EBRT

368 vph 436 vph

PM Peak Hour

AM Peak Hour39 vph

59 vph



2021 Build Conditions – Longhill Road EBRT

440 vph369 vph

40 vph

63 vph
PM Peak Hour

AM Peak Hour



2027 No Build Conditions – Longhill Road EBRT

414 vph 490 vph

44 vph

66 vph

AM Peak Hour

PM Peak Hour



2027 Build Conditions – Longhill Road EBRT

415 vph 494 vph

45 vph

70 vph
PM Peak Hour

AM Peak Hour



Firestone Drive at News Road



Firestone Drive at News Road COUNT DATE: 6/8/2017

2019 Existing (No SBR or WBR)

MAJOR STREET: News Road # OF APPROACH LANES: 2
MINOR STREET: Firestone Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB SB NB 420 105 630 53 336 84 504 42

06:00 AM TO 07:00 AM 125 42 0 Y

07:00 AM TO 08:00 AM 304 72 0 Y Y

08:00 AM TO 09:00 AM 360 94 0 Y Y Y Y Y

09:00 AM TO 10:00 AM 311 87 0 Y Y Y

10:00 AM TO 11:00 AM 285 110 0 Y Y Y Y

11:00 AM TO 12:00 AM 316 104 0 Y Y Y

12:00 PM TO 01:00 PM 338 83 0 Y Y Y

01:00 PM TO 02:00 PM 321 114 0 Y Y Y Y

02:00 PM TO 03:00 PM 394 112 0 Y Y Y Y Y Y

03:00 PM TO 04:00 PM 425 81 0 Y Y Y Y

04:00 PM TO 05:00 PM 428 65 0 Y Y Y Y

05:00 PM TO 06:00 PM 419 74 0 Y Y Y

0 0 0
0 0 0
0 0 0
0 0 0

4,026 1,038 0 0 0 2 0 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

Firestone Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Firestone at News\Firestone_Existing_2019_Signal_Warrant.xlsx



Firestone Drive at News Road COUNT DATE: 6/8/2017

2021 No Build (No SBR, WBR, or NBR)

MAJOR STREET: News Road # OF APPROACH LANES: 2
MINOR STREET: Firestone Drive/The Villages Driveway # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB SB NB 420 105 630 53 336 84 504 42

06:00 AM TO 07:00 AM 151 42 32 Y

07:00 AM TO 08:00 AM 348 72 50 Y Y Y

08:00 AM TO 09:00 AM 417 94 51 Y Y Y Y Y

09:00 AM TO 10:00 AM 363 87 36 Y Y Y Y Y

10:00 AM TO 11:00 AM 338 110 31 Y Y Y Y Y Y

11:00 AM TO 12:00 AM 374 104 32 Y Y Y Y Y

12:00 PM TO 01:00 PM 393 83 32 Y Y Y

01:00 PM TO 02:00 PM 377 114 34 Y Y Y Y Y Y

02:00 PM TO 03:00 PM 462 112 36 Y Y Y Y Y Y Y Y

03:00 PM TO 04:00 PM 504 81 38 Y Y Y Y Y Y
04:00 PM TO 05:00 PM 520 65 38 Y Y Y Y Y Y
05:00 PM TO 06:00 PM 518 74 39 Y Y Y Y Y Y

0 0 0
0 0 0
0 0 0
0 0 0

4,765 1,038 449 1 0 6 3 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

Firestone Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Firestone at News\Firestone_NoBuild_2021_Signal_Warrant.xlsx



Firestone Drive at News Road COUNT DATE: 6/8/2017

2021 Build (No SBR, WBR,or NBR)

MAJOR STREET: News Road # OF APPROACH LANES: 2
MINOR STREET: Firestone Drive/The Villages Driveway # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB SB NB 420 105 630 53 336 84 504 42

06:00 AM TO 07:00 AM 151 43 32 Y

07:00 AM TO 08:00 AM 348 74 50 Y Y Y

08:00 AM TO 09:00 AM 417 96 51 Y Y Y Y Y

09:00 AM TO 10:00 AM 363 88 36 Y Y Y Y Y

10:00 AM TO 11:00 AM 338 111 31 Y Y Y Y Y Y

11:00 AM TO 12:00 AM 374 105 32 Y Y Y Y Y Y

12:00 PM TO 01:00 PM 393 84 32 Y Y Y Y Y

01:00 PM TO 02:00 PM 377 115 34 Y Y Y Y Y Y

02:00 PM TO 03:00 PM 462 113 36 Y Y Y Y Y Y Y Y

03:00 PM TO 04:00 PM 504 82 38 Y Y Y Y Y Y
04:00 PM TO 05:00 PM 520 66 38 Y Y Y Y Y Y
05:00 PM TO 06:00 PM 518 75 39 Y Y Y Y Y Y

0 0 0
0 0 0
0 0 0
0 0 0

4,765 1,052 449 1 0 7 3 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

Firestone Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Firestone at News\Firestone_Build_2021_Signal_Warrant.xlsx



Firestone Drive at News Road COUNT DATE: 6/8/2017

2027 No Build (No SBR, WBR, or NBR)

MAJOR STREET: News Road # OF APPROACH LANES: 2
MINOR STREET: Firestone Drive/The Villages Driveway # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB SB NB 420 105 630 53 336 84 504 42

06:00 AM TO 07:00 AM 188 42 32 Y

07:00 AM TO 08:00 AM 420 72 50 Y Y Y Y

08:00 AM TO 09:00 AM 511 94 51 Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 453 87 36 Y Y Y Y Y Y

10:00 AM TO 11:00 AM 429 110 31 Y Y Y Y Y Y Y Y

11:00 AM TO 12:00 AM 474 104 32 Y Y Y Y Y Y

12:00 PM TO 01:00 PM 515 83 32 Y Y Y Y Y Y
01:00 PM TO 02:00 PM 499 114 34 Y Y Y Y Y Y Y Y

02:00 PM TO 03:00 PM 609 112 36 Y Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 679 81 38 Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 720 65 38 Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 733 74 39 Y Y Y Y Y Y Y Y

0 0 0
0 0 0
0 0 0
0 0 0

6,230 1,038 449 3 3 6 6 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

Firestone Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Firestone at News\Firestone_NoBuild_2027_Signal_Warrant.xlsx



Firestone Drive at News Road COUNT DATE: 6/8/2017

2027 Build (No SBR, WBR, or NBR)

MAJOR STREET: News Road # OF APPROACH LANES: 2
MINOR STREET: Firestone Drive/The Villages Driveway # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB SB NB 420 105 630 53 336 84 504 42

06:00 AM TO 07:00 AM 188 43 32 Y

07:00 AM TO 08:00 AM 420 74 50 Y Y Y Y

08:00 AM TO 09:00 AM 511 96 51 Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 453 88 36 Y Y Y Y Y Y

10:00 AM TO 11:00 AM 429 111 31 Y Y Y Y Y Y Y Y

11:00 AM TO 12:00 AM 474 105 32 Y Y Y Y Y Y Y Y

12:00 PM TO 01:00 PM 515 84 32 Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 499 115 34 Y Y Y Y Y Y Y Y

02:00 PM TO 03:00 PM 609 113 36 Y Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 679 82 38 Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 720 66 38 Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 733 75 39 Y Y Y Y Y Y Y Y

0 0 0
0 0 0
0 0 0
0 0 0

6,230 1,052 449 4 3 7 6 0 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

Firestone Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Firestone at News\Firestone_Build_2027_Signal_Warrant.xlsx



Fords Colony Drive at Longhill Road



Fords Colony Drive at Longhill Road COUNT DATE: 6/8/2017

2019 Existing (No WBR or NBR)

MAJOR STREET: Longhill Road # OF APPROACH LANES: 2
MINOR STREET: Fords Colony Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB NB SB 420 105 630 53 336 84 504 42
06:00 AM TO 07:00 AM 234 15 2
07:00 AM TO 08:00 AM 604 52 2 Y Y Y Y Y
08:00 AM TO 09:00 AM 771 63 2 Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 617 44 1 Y Y Y Y Y
10:00 AM TO 11:00 AM 507 66 5 Y Y Y Y Y Y
11:00 AM TO 12:00 AM 573 45 6 Y Y Y Y Y
12:00 PM TO 01:00 PM 598 50 5 Y Y Y Y Y
01:00 PM TO 02:00 PM 551 44 12 Y Y Y Y Y
02:00 PM TO 03:00 PM 763 55 8 Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 833 75 13 Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 850 56 4 Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 865 39 8 Y Y Y Y

0 0 0
0 0 0
0 0 0
0 0 0

7,766 604 68 0 4 0 10 1 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

Fords Colony Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Fords at Longhill\Fords_Existing_2019_Signal_Warrant.xls



Fords Colony Drive at Longhill Road COUNT DATE: 6/8/2017

2021 No Build (No WBR or NBR)

MAJOR STREET: Longhill Road # OF APPROACH LANES: 2
MINOR STREET: Fords Colony Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB NB SB 420 105 630 53 336 84 504 42
06:00 AM TO 07:00 AM 268 18 2
07:00 AM TO 08:00 AM 665 57 2 Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 843 69 2 Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 674 48 1 Y Y Y Y Y Y
10:00 AM TO 11:00 AM 560 71 5 Y Y Y Y Y Y
11:00 AM TO 12:00 AM 631 49 6 Y Y Y Y Y Y
12:00 PM TO 01:00 PM 656 54 5 Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 608 48 12 Y Y Y Y Y
02:00 PM TO 03:00 PM 831 59 8 Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 909 80 14 Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 932 60 4 Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 950 43 8 Y Y Y Y Y Y

0 0 0
0 0 0
0 0 0
0 0 0

8,527 656 69 0 6 0 11 2 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

Fords Colony Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Fords at Longhill\Fords_No_Build_2021_Signal_Warrant.xls



Fords Colony Drive at Longhill Road COUNT DATE: 6/8/2017

2021 Build (No WBR or NBR)

MAJOR STREET: Longhill Road # OF APPROACH LANES: 2
MINOR STREET: Fords Colony Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB NB SB 420 105 630 53 336 84 504 42
06:00 AM TO 07:00 AM 273 23 2
07:00 AM TO 08:00 AM 673 64 2 Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 855 77 2 Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 686 53 1 Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 573 76 5 Y Y Y Y Y Y
11:00 AM TO 12:00 AM 646 54 6 Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 671 57 5 Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 623 52 12 Y Y Y Y Y
02:00 PM TO 03:00 PM 850 63 8 Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 932 84 14 Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 960 64 4 Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 982 47 8 Y Y Y Y Y Y

0 0 0
0 0 0
0 0 0
0 0 0

8,724 714 69 0 8 1 11 3 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED SATISFIED NOT SATISFIED NOT SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

Fords Colony Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Fords at Longhill\Fords_Build_2021_Signal_Warrant.xls



Fords Colony Drive at Longhill Road COUNT DATE: 6/8/2017

2027 No Build (No WBR or NBR)

MAJOR STREET: Longhill Road # OF APPROACH LANES: 2
MINOR STREET: Fords Colony Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB NB SB 420 105 630 53 336 84 504 42
06:00 AM TO 07:00 AM 300 20 2
07:00 AM TO 08:00 AM 743 64 2 Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 944 77 2 Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 755 54 1 Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 626 79 6 Y Y Y Y Y Y
11:00 AM TO 12:00 AM 706 55 7 Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 734 61 6 Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 680 54 14 Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 931 66 9 Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 1,018 90 15 Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,043 68 5 Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,064 48 9 Y Y Y Y Y Y

0
0 0 0
0 0 0
0 0 0

9,544 736 78 0 9 1 11 4 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED SATISFIED NOT SATISFIED SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

Fords Colony Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Fords at Longhill\Fords_No_Build_2027_Signal_Warrant.xls



Fords Colony Drive at Longhill Road COUNT DATE: 6/8/2017

2027 Build (No WBR or NBR)

MAJOR STREET: Longhill Road # OF APPROACH LANES: 2
MINOR STREET: Fords Colony Drive # OF APPROACH LANES: 1

ISOLATED COMMUNITY WITH POPULATION LESS THAN 10,000 (Y OR N): N
85TH PERCENTILE SPEED GREATER THAN 40 MPH ON MAJOR STREET (Y OR N): Y

 WARRANT 1, Combination Warrant
MAJOR ST  CONDITION A  CONDITION B WARRANT 2 WARRANT 3

BOTH
APPROACHES

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

MAJOR
STREET

MINOR
STREET

BOTH
MET

   THRESHOLD VALUES EB/WB NB SB 420 105 630 53 336 84 504 42
06:00 AM TO 07:00 AM 305 25 2
07:00 AM TO 08:00 AM 751 71 2 Y Y Y Y Y Y Y Y
08:00 AM TO 09:00 AM 956 85 2 Y Y Y Y Y Y Y Y Y Y Y
09:00 AM TO 10:00 AM 767 59 1 Y Y Y Y Y Y Y Y
10:00 AM TO 11:00 AM 639 84 6 Y Y Y Y Y Y Y Y Y Y
11:00 AM TO 12:00 AM 721 60 7 Y Y Y Y Y Y Y Y
12:00 PM TO 01:00 PM 749 64 6 Y Y Y Y Y Y Y Y
01:00 PM TO 02:00 PM 695 58 14 Y Y Y Y Y Y Y Y
02:00 PM TO 03:00 PM 950 70 9 Y Y Y Y Y Y Y Y Y
03:00 PM TO 04:00 PM 1,041 94 15 Y Y Y Y Y Y Y Y Y Y Y
04:00 PM TO 05:00 PM 1,071 72 5 Y Y Y Y Y Y Y Y Y
05:00 PM TO 06:00 PM 1,096 52 9 Y Y Y Y Y Y

0 0 0
0 0 0
0 0 0
0 0 0

9,741 794 78 0 10 3 11 4 0

8 HOURS NEEDED 4 HRS NEEDED 1 HR NEEDED
NOT SATISFIED SATISFIED NOT SATISFIED SATISFIED NOT SATISFIED

WARRANT 1 -- Eight-Hour Vehicular Volume Warrant
          Condition A :  Minimum Vehicular Volume
          Condition B : Interruption of Continuous Traffic
          Combination : Combination of Condition A and Condition B
WARRANT 2 -- Four-Hour Vehicular Volume Warrant
WARRANT 3 -- Peak Hour Warrant

Fords Colony Drive Traffic Signal Warrant Analysis
TRAFFIC SIGNAL VOLUME WARRANT ANALYSIS

INTERSECTION NAME:

INTERSECTION CONDITION:

WARRANT 1, Condition A WARRANT 1, Condition B

8 HOURS NEEDED 8 HOURS OF BOTH COND. A  AND COND. B NEEDED

MINOR ST

 HIGHEST APPROACH

K:\VAB_TPTO\117079000 - Fords Colony TIA\3 Project Data\3-02 Traffic Analysis\04 Signal Warrant\Fords at Longhill\Fords_Build_2027_Signal_Warrant.xls



Appendix E: Synchro and SimTraffic Reports



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2019 Existing

Timing Plan: AM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 772 22 45 486 19 44 3 233 58 1 19
Future Volume (vph) 3 772 22 45 486 19 44 3 233 58 1 19
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.967
Flt Protected 0.950 0.950 0.955 0.964
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 0 1673 1615 0 1676 0
Flt Permitted 0.346 0.084 0.955 0.964
Satd. Flow (perm) 657 1863 1615 152 1827 1380 0 1673 1615 0 1676 0
Satd. Flow (RTOR) 156 156 265 13
Adj. Flow (vph) 3 877 25 51 552 22 50 3 265 66 1 22
Lane Group Flow (vph) 3 877 25 51 552 22 0 53 265 0 89 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 15.0 50.0 50.0 15.0 50.0 50.0 20.0 20.0 20.0 20.0 20.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 51.1 45.5 45.5 47.9 50.8 50.8 9.2 9.2 9.9
Actuated g/C Ratio 0.59 0.53 0.53 0.56 0.59 0.59 0.11 0.11 0.12
v/c Ratio 0.01 0.89 0.03 0.27 0.51 0.03 0.30 0.65 0.44
Control Delay 9.3 35.7 0.0 13.1 15.4 0.1 43.8 13.5 41.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 35.7 0.0 13.1 15.4 0.1 43.8 13.5 41.3
LOS A D A B B A D B D
Approach Delay 34.6 14.7 18.5 41.3
Approach LOS C B B D

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 85.9
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 25.8 Intersection LOS: C
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2019 Existing

Timing Plan: AM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 772 22 45 486 19 44 3 233 58 1 19
Future Volume (vph) 3 772 22 45 486 19 44 3 233 58 1 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 1673 1615 1676
Flt Permitted 0.35 1.00 1.00 0.08 1.00 1.00 0.95 1.00 0.96
Satd. Flow (perm) 658 1863 1615 152 1827 1380 1673 1615 1676
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 3 877 25 51 552 22 50 3 265 66 1 22
RTOR Reduction (vph) 0 0 12 0 0 10 0 0 239 0 12 0
Lane Group Flow (vph) 3 877 13 51 552 12 0 53 26 0 77 0
Heavy Vehicles (%) 0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 51.5 47.6 47.6 51.0 50.7 50.7 9.2 9.2 8.0
Effective Green, g (s) 51.5 47.6 47.6 51.0 50.7 50.7 9.2 9.2 8.0
Actuated g/C Ratio 0.56 0.52 0.52 0.55 0.55 0.55 0.10 0.10 0.09
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 377 961 833 141 1004 758 166 161 145
v/s Ratio Prot 0.00 c0.47 c0.01 c0.30 c0.03 c0.05
v/s Ratio Perm 0.00 0.01 0.19 0.01 0.02
v/c Ratio 0.01 0.91 0.02 0.36 0.55 0.02 0.32 0.16 0.53
Uniform Delay, d1 9.8 20.4 10.9 17.3 13.4 9.4 38.6 38.0 40.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 13.3 0.0 0.6 1.1 0.0 1.1 0.5 3.7
Delay (s) 9.8 33.7 10.9 17.9 14.5 9.4 39.7 38.5 44.0
Level of Service A C B B B A D D D
Approach Delay (s) 33.0 14.6 38.7 44.0
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 28.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 92.2 Sum of lost time (s) 24.0
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2019 Existing

Timing Plan: AM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 305 37 110 277 1 73 1 135 0 1 0
Future Volume (vph) 3 305 37 110 277 1 73 1 135 0 1 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.984 0.850 0.913
Flt Protected 0.950 0.950 0.983
Satd. Flow (prot) 1805 1779 0 1752 1776 1615 0 1648 0 0 1900 0
Flt Permitted 0.950 0.950 0.983
Satd. Flow (perm) 1805 1779 0 1752 1776 1615 0 1648 0 0 1900 0
Adj. Flow (vph) 4 367 45 133 334 1 88 1 163 0 1 0
Lane Group Flow (vph) 4 412 0 133 334 1 0 252 0 0 1 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2019 Existing

Timing Plan: AM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 305 37 110 277 1 73 1 135 0 1 0
Future Volume (Veh/h) 3 305 37 110 277 1 73 1 135 0 1 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 4 367 45 133 334 1 88 1 163 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 335 412 998 998 390 1138 1020 334
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 335 412 998 998 390 1138 1020 334
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 88 55 100 75 100 100 100
cM capacity (veh/h) 1236 1142 195 216 663 123 210 712

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 4 412 133 334 1 252 1
Volume Left 4 0 133 0 0 88 0
Volume Right 0 45 0 0 1 163 0
cSH 1236 1700 1142 1700 1700 359 210
Volume to Capacity 0.00 0.24 0.12 0.20 0.00 0.70 0.00
Queue Length 95th (ft) 0 0 10 0 0 128 0
Control Delay (s) 7.9 0.0 8.6 0.0 0.0 35.5 22.2
Lane LOS A A E C
Approach Delay (s) 0.1 2.4 35.5 22.2
Approach LOS E C

Intersection Summary
Average Delay 8.9
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2019 Existing

Timing Plan: AM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 1 2 57 0 49 2 354 45 53 221 3
Future Volume (vph) 4 1 2 57 0 49 2 354 45 53 221 3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.850 0.850 0.850
Flt Protected 0.972 0.950 0.950 0.950
Satd. Flow (prot) 0 1775 0 1736 1553 0 1805 1759 1282 1556 1759 967
Flt Permitted 0.972 0.950 0.950 0.950
Satd. Flow (perm) 0 1775 0 1736 1553 0 1805 1759 1282 1556 1759 967
Adj. Flow (vph) 4 1 2 63 0 54 2 389 49 58 243 3
Lane Group Flow (vph) 0 7 0 63 54 0 2 389 49 58 243 3
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2019 Existing

Timing Plan: AM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 1 2 57 0 49 2 354 45 53 221 3
Future Volume (Veh/h) 4 1 2 57 0 49 2 354 45 53 221 3
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 4 1 2 63 0 54 2 389 49 58 243 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 806 801 243 754 755 389 246 438
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 806 801 243 754 755 389 246 438
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.3
p0 queue free % 98 100 100 79 100 92 100 94
cM capacity (veh/h) 266 302 801 307 321 655 1332 1051

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 7 63 54 2 389 49 58 243 3
Volume Left 4 63 0 2 0 0 58 0 0
Volume Right 2 0 54 0 0 49 0 0 3
cSH 336 307 655 1332 1700 1700 1051 1700 1700
Volume to Capacity 0.02 0.21 0.08 0.00 0.23 0.03 0.06 0.14 0.00
Queue Length 95th (ft) 2 19 7 0 0 0 4 0 0
Control Delay (s) 16.0 19.7 11.0 7.7 0.0 0.0 8.6 0.0 0.0
Lane LOS C C B A A
Approach Delay (s) 16.0 15.7 0.0 1.6
Approach LOS C C

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
4: News Road & Firestone Drive 2019 Existing

Timing Plan: AM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 7

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 10 196 130 45 88 18
Future Volume (vph) 10 196 130 45 88 18
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1504 1845 1681 1583 1805 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1504 1845 1681 1583 1805 1615
Adj. Flow (vph) 11 206 137 47 93 19
Lane Group Flow (vph) 11 206 137 47 93 19
Sign Control Free Free Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2019 Existing

Timing Plan: AM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 10 196 130 45 88 18
Future Volume (Veh/h) 10 196 130 45 88 18
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 206 137 47 93 19
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 184 365 137
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 184 365 137
tC, single (s) 4.3 6.4 6.2
tC, 2 stage (s)
tF (s) 2.4 3.5 3.3
p0 queue free % 99 85 98
cM capacity (veh/h) 1290 633 917

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 11 206 137 47 112
Volume Left 11 0 0 0 93
Volume Right 0 0 0 47 19
cSH 1290 1700 1700 1700 762
Volume to Capacity 0.01 0.12 0.08 0.03 0.15
Queue Length 95th (ft) 1 0 0 0 13
Control Delay (s) 7.8 0.0 0.0 0.0 11.2
Lane LOS A B
Approach Delay (s) 0.4 0.0 11.2
Approach LOS B

Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report Fords Colony TIS Update
2019 Existing

AM Peak Hour SimTraffic 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 1

Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T R L T R LT R LTR
Maximum Queue (ft) 69 479 164 81 230 41 92 120 112
Average Queue (ft) 3 197 13 24 93 6 35 61 43
95th Queue (ft) 39 398 82 62 182 26 76 101 88
Link Distance (ft) 1007 741 741 405 475
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 225 250 225
Storage Blk Time (%) 0 6 0 0 0
Queuing Penalty (veh) 0 1 0 0 0

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB EB WB NB SB
Directions Served L TR L LTR LTR
Maximum Queue (ft) 14 10 70 192 6
Average Queue (ft) 1 0 21 69 0
95th Queue (ft) 7 6 51 148 4
Link Distance (ft) 2032 736 278
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 225
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB SB
Directions Served LTR L TR L L
Maximum Queue (ft) 30 60 54 8 64
Average Queue (ft) 5 23 19 0 14
95th Queue (ft) 22 48 41 5 45
Link Distance (ft) 247 762
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 190
Storage Blk Time (%)
Queuing Penalty (veh)

Queuing and Blocking Report Fords Colony TIS Update
2019 Existing

AM Peak Hour SimTraffic 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB WB SB SB
Directions Served L T L R
Maximum Queue (ft) 40 4 69 31
Average Queue (ft) 2 0 34 14
95th Queue (ft) 18 4 57 39
Link Distance (ft) 493 375
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 150
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 2



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2021 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 819 23 47 514 20 46 3 242 60 1 20
Future Volume (vph) 3 819 23 47 514 20 46 3 242 60 1 20
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.966
Flt Protected 0.950 0.950 0.955 0.964
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 0 1673 1615 0 1674 0
Flt Permitted 0.342 0.088 0.955 0.964
Satd. Flow (perm) 650 1863 1615 159 1827 1380 0 1673 1615 0 1674 0
Satd. Flow (RTOR) 182 182 244 15
Adj. Flow (vph) 3 890 25 51 559 22 50 3 263 65 1 22
Lane Group Flow (vph) 3 890 25 51 559 22 0 53 263 0 88 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 12.0 48.0 48.0 12.0 48.0 48.0 15.0 15.0 15.0 15.0 15.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 47.8 43.0 43.0 44.7 47.5 47.5 8.3 8.3 8.5
Actuated g/C Ratio 0.59 0.53 0.53 0.56 0.59 0.59 0.10 0.10 0.11
v/c Ratio 0.01 0.89 0.03 0.27 0.52 0.02 0.31 0.68 0.46
Control Delay 7.7 34.1 0.0 12.0 14.1 0.1 41.9 17.0 40.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.7 34.1 0.0 12.0 14.1 0.1 41.9 17.0 40.3
LOS A C A B B A D B D
Approach Delay 33.1 13.4 21.2 40.3
Approach LOS C B C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 80.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 25.1 Intersection LOS: C
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2021 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 819 23 47 514 20 46 3 242 60 1 20
Future Volume (vph) 3 819 23 47 514 20 46 3 242 60 1 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 1673 1615 1675
Flt Permitted 0.34 1.00 1.00 0.09 1.00 1.00 0.95 1.00 0.96
Satd. Flow (perm) 650 1863 1615 160 1827 1380 1673 1615 1675
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 890 25 51 559 22 50 3 263 65 1 22
RTOR Reduction (vph) 0 0 12 0 0 10 0 0 221 0 14 0
Lane Group Flow (vph) 3 890 13 51 559 12 0 53 42 0 74 0
Heavy Vehicles (%) 0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 48.4 45.2 45.2 47.9 47.5 47.5 8.3 8.3 6.7
Effective Green, g (s) 48.4 45.2 45.2 47.9 47.5 47.5 8.3 8.3 6.7
Actuated g/C Ratio 0.56 0.52 0.52 0.55 0.55 0.55 0.10 0.10 0.08
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 373 969 840 136 998 754 159 154 129
v/s Ratio Prot 0.00 c0.48 c0.01 0.31 c0.03 c0.04
v/s Ratio Perm 0.00 0.01 0.19 0.01 0.03
v/c Ratio 0.01 0.92 0.02 0.38 0.56 0.02 0.33 0.27 0.57
Uniform Delay, d1 9.3 19.2 10.1 16.5 12.9 9.0 36.7 36.5 38.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 13.8 0.0 0.6 1.2 0.0 1.2 1.0 6.1
Delay (s) 9.3 33.0 10.1 17.2 14.1 9.0 38.0 37.5 44.8
Level of Service A C B B B A D D D
Approach Delay (s) 32.3 14.1 37.6 44.8
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 86.9 Sum of lost time (s) 24.0
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2021 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 326 39 116 294 1 78 1 148 0 1 0
Future Volume (vph) 3 326 39 116 294 1 78 1 148 0 1 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.984 0.850 0.912
Flt Protected 0.950 0.950 0.983
Satd. Flow (prot) 1805 1779 0 1752 1776 1615 0 1647 0 0 1900 0
Flt Permitted 0.950 0.950 0.983
Satd. Flow (perm) 1805 1779 0 1752 1776 1615 0 1647 0 0 1900 0
Adj. Flow (vph) 3 354 42 126 320 1 85 1 161 0 1 0
Lane Group Flow (vph) 3 396 0 126 320 1 0 247 0 0 1 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2021 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 326 39 116 294 1 78 1 148 0 1 0
Future Volume (Veh/h) 3 326 39 116 294 1 78 1 148 0 1 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 3 354 42 126 320 1 85 1 161 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 321 396 954 954 375 1094 974 320
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 321 396 954 954 375 1094 974 320
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 89 60 100 76 100 100 100
cM capacity (veh/h) 1250 1157 210 232 676 134 226 725

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 3 396 126 320 1 247 1
Volume Left 3 0 126 0 0 85 0
Volume Right 0 42 0 0 1 161 0
cSH 1250 1700 1157 1700 1700 382 226
Volume to Capacity 0.00 0.23 0.11 0.19 0.00 0.65 0.00
Queue Length 95th (ft) 0 0 9 0 0 109 0
Control Delay (s) 7.9 0.0 8.5 0.0 0.0 30.1 21.0
Lane LOS A A D C
Approach Delay (s) 0.1 2.4 30.1 21.0
Approach LOS D C

Intersection Summary
Average Delay 7.8
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2021 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1 9 62 0 52 4 378 48 56 243 10
Future Volume (vph) 23 1 9 62 0 52 4 378 48 56 243 10
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.962 0.850 0.850 0.850
Flt Protected 0.966 0.950 0.950 0.950
Satd. Flow (prot) 0 1766 0 1736 1553 0 1805 1759 1282 1556 1759 967
Flt Permitted 0.966 0.950 0.950 0.950
Satd. Flow (perm) 0 1766 0 1736 1553 0 1805 1759 1282 1556 1759 967
Adj. Flow (vph) 25 1 10 67 0 57 4 411 52 61 264 11
Lane Group Flow (vph) 0 36 0 67 57 0 4 411 52 61 264 11
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2021 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 1 9 62 0 52 4 378 48 56 243 10
Future Volume (Veh/h) 23 1 9 62 0 52 4 378 48 56 243 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 1 10 67 0 57 4 411 52 61 264 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 862 857 264 816 816 411 275 463
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 862 857 264 816 816 411 275 463
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.3
p0 queue free % 90 100 99 76 100 91 100 94
cM capacity (veh/h) 241 279 780 275 294 636 1300 1029

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 36 67 57 4 411 52 61 264 11
Volume Left 25 67 0 4 0 0 61 0 0
Volume Right 10 0 57 0 0 52 0 0 11
cSH 299 275 636 1300 1700 1700 1029 1700 1700
Volume to Capacity 0.12 0.24 0.09 0.00 0.24 0.03 0.06 0.16 0.01
Queue Length 95th (ft) 10 23 7 0 0 0 5 0 0
Control Delay (s) 18.7 22.2 11.2 7.8 0.0 0.0 8.7 0.0 0.0
Lane LOS C C B A A
Approach Delay (s) 18.7 17.2 0.1 1.6
Approach LOS C C

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
4: News Road & Firestone Drive 2021 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 212 18 31 137 47 14 0 38 92 0 19
Future Volume (vph) 10 212 18 31 137 47 14 0 38 92 0 19
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.988 0.962 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1504 1824 0 1770 1659 0 0 1770 1583 0 1805 1615
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1504 1824 0 1770 1659 0 0 1770 1583 0 1805 1615
Adj. Flow (vph) 11 223 19 33 144 49 15 0 40 97 0 20
Lane Group Flow (vph) 11 242 0 33 193 0 0 15 40 0 97 20
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2021 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 212 18 31 137 47 14 0 38 92 0 19
Future Volume (Veh/h) 10 212 18 31 137 47 14 0 38 92 0 19
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 223 19 33 144 49 15 0 40 97 0 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 193 242 474 514 232 500 498 168
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 193 242 474 514 232 500 498 168
tC, single (s) 4.3 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 98 97 100 95 78 100 98
cM capacity (veh/h) 1279 1324 477 449 807 449 458 881

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 11 242 33 193 55 117
Volume Left 11 0 33 0 15 97
Volume Right 0 19 0 49 40 20
cSH 1279 1700 1324 1700 1109 542
Volume to Capacity 0.01 0.14 0.02 0.11 0.05 0.22
Queue Length 95th (ft) 1 0 2 0 4 20
Control Delay (s) 7.8 0.0 7.8 0.0 10.5 14.2
Lane LOS A A B B
Approach Delay (s) 0.3 1.1 10.5 14.2
Approach LOS B B

Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report Fords Colony TIS Update
2021 No Build 2021 No Build

Timing Plan: AM Peak Hour SimTraffic Report - 01/13/2020
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Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T R L T R LT R LTR
Maximum Queue (ft) 46 563 205 67 206 51 93 133 115
Average Queue (ft) 2 241 18 30 94 7 38 63 46
95th Queue (ft) 28 465 106 58 179 30 80 105 94
Link Distance (ft) 1007 741 741 405 475
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 225 250 225
Storage Blk Time (%) 10 0 0
Queuing Penalty (veh) 3 0 0

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB EB WB NB SB
Directions Served L TR L LTR LTR
Maximum Queue (ft) 5 22 77 209 14
Average Queue (ft) 0 1 23 72 1
95th Queue (ft) 4 9 56 151 6
Link Distance (ft) 2032 736 278
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 225
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB SB
Directions Served LTR L TR L L
Maximum Queue (ft) 45 72 52 9 60
Average Queue (ft) 19 25 19 0 15
95th Queue (ft) 41 50 40 4 45
Link Distance (ft) 247 762
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 190
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Fords Colony TIS Update
2021 No Build 2021 No Build

Timing Plan: AM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB WB NB NB SB SB
Directions Served L L LT R LT R
Maximum Queue (ft) 28 31 40 54 82 33
Average Queue (ft) 2 6 12 24 35 14
95th Queue (ft) 15 23 37 49 63 39
Link Distance (ft) 372 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 225 150 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Network Summary
Network wide Queuing Penalty: 3



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2021 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 832 23 47 518 20 46 3 242 60 1 20
Future Volume (vph) 3 832 23 47 518 20 46 3 242 60 1 20
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.966
Flt Protected 0.950 0.950 0.955 0.964
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 0 1673 1615 0 1674 0
Flt Permitted 0.339 0.088 0.955 0.964
Satd. Flow (perm) 644 1863 1615 159 1827 1380 0 1673 1615 0 1674 0
Satd. Flow (RTOR) 182 182 241 15
Adj. Flow (vph) 3 904 25 51 563 22 50 3 263 65 1 22
Lane Group Flow (vph) 3 904 25 51 563 22 0 53 263 0 88 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 12.0 48.0 48.0 12.0 48.0 48.0 15.0 15.0 15.0 15.0 15.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 47.8 43.0 43.0 44.7 47.5 47.5 8.3 8.3 8.5
Actuated g/C Ratio 0.59 0.53 0.53 0.56 0.59 0.59 0.10 0.10 0.11
v/c Ratio 0.01 0.91 0.03 0.27 0.52 0.02 0.31 0.69 0.46
Control Delay 7.7 35.8 0.0 12.0 14.1 0.1 41.9 17.5 40.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.7 35.8 0.0 12.0 14.1 0.1 41.9 17.5 40.3
LOS A D A B B A D B D
Approach Delay 34.7 13.5 21.6 40.3
Approach LOS C B C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 80.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 26.0 Intersection LOS: C
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2021 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 832 23 47 518 20 46 3 242 60 1 20
Future Volume (vph) 3 832 23 47 518 20 46 3 242 60 1 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.96
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 1673 1615 1675
Flt Permitted 0.34 1.00 1.00 0.09 1.00 1.00 0.95 1.00 0.96
Satd. Flow (perm) 645 1863 1615 160 1827 1380 1673 1615 1675
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 904 25 51 563 22 50 3 263 65 1 22
RTOR Reduction (vph) 0 0 12 0 0 10 0 0 218 0 14 0
Lane Group Flow (vph) 3 904 13 51 563 12 0 53 45 0 74 0
Heavy Vehicles (%) 0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 48.4 45.2 45.2 47.9 47.5 47.5 8.3 8.3 6.7
Effective Green, g (s) 48.4 45.2 45.2 47.9 47.5 47.5 8.3 8.3 6.7
Actuated g/C Ratio 0.56 0.52 0.52 0.55 0.55 0.55 0.10 0.10 0.08
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 371 969 840 136 998 754 159 154 129
v/s Ratio Prot 0.00 c0.49 c0.01 0.31 c0.03 c0.04
v/s Ratio Perm 0.00 0.01 0.19 0.01 0.03
v/c Ratio 0.01 0.93 0.02 0.38 0.56 0.02 0.33 0.29 0.57
Uniform Delay, d1 9.4 19.4 10.1 17.0 12.9 9.0 36.7 36.6 38.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 15.8 0.0 0.6 1.2 0.0 1.2 1.1 6.1
Delay (s) 9.4 35.2 10.1 17.7 14.1 9.0 38.0 37.6 44.8
Level of Service A D B B B A D D D
Approach Delay (s) 34.5 14.2 37.7 44.8
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 28.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 86.9 Sum of lost time (s) 24.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Fords Colony TIS Update
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Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 326 40 120 294 1 82 1 161 0 1 0
Future Volume (vph) 3 326 40 120 294 1 82 1 161 0 1 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.953
Satd. Flow (prot) 1805 1810 1524 1752 1776 1615 0 1648 1615 0 1900 0
Flt Permitted 0.950 0.950 0.953
Satd. Flow (perm) 1805 1810 1524 1752 1776 1615 0 1648 1615 0 1900 0
Adj. Flow (vph) 3 354 43 130 320 1 89 1 175 0 1 0
Lane Group Flow (vph) 3 354 43 130 320 1 0 90 175 0 1 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2021 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 326 40 120 294 1 82 1 161 0 1 0
Future Volume (Veh/h) 3 326 40 120 294 1 82 1 161 0 1 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 3 354 43 130 320 1 89 1 175 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 7
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 321 397 940 941 354 1028 983 320
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 321 397 940 941 354 1028 983 320
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 89 58 100 75 100 100 100
cM capacity (veh/h) 1250 1156 214 235 694 146 222 725

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 3 354 43 130 320 1 265 1
Volume Left 3 0 0 130 0 0 89 0
Volume Right 0 0 43 0 0 1 175 0
cSH 1250 1700 1700 1156 1700 1700 631 222
Volume to Capacity 0.00 0.21 0.03 0.11 0.19 0.00 0.42 0.00
Queue Length 95th (ft) 0 0 0 9 0 0 52 0
Control Delay (s) 7.9 0.0 0.0 8.5 0.0 0.0 19.2 21.3
Lane LOS A A C C
Approach Delay (s) 0.1 2.5 19.2 21.3
Approach LOS C C

Intersection Summary
Average Delay 5.6
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2021 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1 9 65 0 53 4 378 49 56 243 10
Future Volume (vph) 23 1 9 65 0 53 4 378 49 56 243 10
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.962 0.850 0.850 0.850
Flt Protected 0.966 0.950 0.950 0.950
Satd. Flow (prot) 0 1766 0 1736 1553 0 1805 1759 1282 1556 1759 967
Flt Permitted 0.966 0.950 0.950 0.950
Satd. Flow (perm) 0 1766 0 1736 1553 0 1805 1759 1282 1556 1759 967
Adj. Flow (vph) 25 1 10 71 0 58 4 411 53 61 264 11
Lane Group Flow (vph) 0 36 0 71 58 0 4 411 53 61 264 11
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2021 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 23 1 9 65 0 53 4 378 49 56 243 10
Future Volume (Veh/h) 23 1 9 65 0 53 4 378 49 56 243 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 1 10 71 0 58 4 411 53 61 264 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 863 858 264 816 816 411 275 464
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 863 858 264 816 816 411 275 464
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.3
p0 queue free % 90 100 99 74 100 91 100 94
cM capacity (veh/h) 240 278 780 275 294 636 1300 1028

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 36 71 58 4 411 53 61 264 11
Volume Left 25 71 0 4 0 0 61 0 0
Volume Right 10 0 58 0 0 53 0 0 11
cSH 298 275 636 1300 1700 1700 1028 1700 1700
Volume to Capacity 0.12 0.26 0.09 0.00 0.24 0.03 0.06 0.16 0.01
Queue Length 95th (ft) 10 25 7 0 0 0 5 0 0
Control Delay (s) 18.7 22.6 11.2 7.8 0.0 0.0 8.7 0.0 0.0
Lane LOS C C B A A
Approach Delay (s) 18.7 17.5 0.1 1.6
Approach LOS C C

Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
4: News Road & Firestone Drive 2021 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 214 18 31 138 47 14 0 38 92 0 19
Future Volume (vph) 10 214 18 31 138 47 14 0 38 92 0 19
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.988 0.962 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1504 1824 0 1770 1658 0 0 1770 1583 0 1805 1615
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1504 1824 0 1770 1658 0 0 1770 1583 0 1805 1615
Adj. Flow (vph) 11 225 19 33 145 49 15 0 40 97 0 20
Lane Group Flow (vph) 11 244 0 33 194 0 0 15 40 0 97 20
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 37.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2021 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 214 18 31 138 47 14 0 38 92 0 19
Future Volume (Veh/h) 10 214 18 31 138 47 14 0 38 92 0 19
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 225 19 33 145 49 15 0 40 97 0 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 194 244 478 516 234 502 502 170
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 194 244 478 516 234 502 502 170
tC, single (s) 4.3 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 98 97 100 95 78 100 98
cM capacity (veh/h) 1278 1322 474 447 805 447 456 880

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 11 244 33 194 55 117
Volume Left 11 0 33 0 15 97
Volume Right 0 19 0 49 40 20
cSH 1278 1700 1322 1700 1106 539
Volume to Capacity 0.01 0.14 0.02 0.11 0.05 0.22
Queue Length 95th (ft) 1 0 2 0 4 20
Control Delay (s) 7.8 0.0 7.8 0.0 10.6 14.2
Lane LOS A A B B
Approach Delay (s) 0.3 1.1 10.6 14.2
Approach LOS B B

Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 37.5% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report Fords Colony TIS Update
2021 Build 2021 Build

Timing Plan: AM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T R L T R LT R LTR
Maximum Queue (ft) 66 561 187 65 217 49 92 141 124
Average Queue (ft) 3 255 19 28 93 7 36 65 46
95th Queue (ft) 38 499 106 57 181 31 75 108 96
Link Distance (ft) 1007 741 741 405 475
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 225 250 225
Storage Blk Time (%) 11 0 0
Queuing Penalty (veh) 3 1 0

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB EB WB NB NB SB
Directions Served L R L LT R LTR
Maximum Queue (ft) 9 8 103 115 93 14
Average Queue (ft) 1 0 32 42 35 1
95th Queue (ft) 6 5 72 90 67 6
Link Distance (ft) 723 278
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 300 225 175
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB NB SB
Directions Served LTR L TR L T L
Maximum Queue (ft) 47 68 55 7 2 64
Average Queue (ft) 18 27 19 0 0 15
95th Queue (ft) 41 54 40 4 2 47
Link Distance (ft) 247 762 622
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 190
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Fords Colony TIS Update
2021 Build 2021 Build

Timing Plan: AM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB WB NB NB SB SB
Directions Served L L LT R LT R
Maximum Queue (ft) 30 28 40 54 71 33
Average Queue (ft) 3 5 12 24 35 14
95th Queue (ft) 17 21 37 49 59 39
Link Distance (ft) 372 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 225 150 150
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 4



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2027 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 920 26 53 577 22 52 4 273 68 1 22
Future Volume (vph) 4 920 26 53 577 22 52 4 273 68 1 22
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.967
Flt Protected 0.950 0.950 0.955 0.964
Satd. Flow (prot) 1805 3539 1615 1719 3471 1380 0 1669 1615 0 1676 0
Flt Permitted 0.377 0.186 0.955 0.964
Satd. Flow (perm) 716 3539 1615 337 3471 1380 0 1669 1615 0 1676 0
Satd. Flow (RTOR) 164 164 207 13
Adj. Flow (vph) 4 1000 28 58 627 24 57 4 297 74 1 24
Lane Group Flow (vph) 4 1000 28 58 627 24 0 61 297 0 99 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 12.0 48.0 48.0 12.0 48.0 48.0 24.0 24.0 24.0 16.0 16.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 40.9 34.0 34.0 36.4 40.7 40.7 12.0 12.0 9.8
Actuated g/C Ratio 0.52 0.43 0.43 0.46 0.52 0.52 0.15 0.15 0.12
v/c Ratio 0.01 0.65 0.04 0.23 0.35 0.03 0.24 0.71 0.45
Control Delay 10.5 22.1 0.1 12.9 13.4 0.1 37.2 22.6 42.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.5 22.1 0.1 12.9 13.4 0.1 37.2 22.6 42.3
LOS B C A B B A D C D
Approach Delay 21.5 12.9 25.1 42.3
Approach LOS C B C D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 78.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 20.3 Intersection LOS: C
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2027 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 920 26 53 577 22 52 4 273 68 1 22
Future Volume (vph) 4 920 26 53 577 22 52 4 273 68 1 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.96
Satd. Flow (prot) 1805 3539 1615 1719 3471 1380 1670 1615 1677
Flt Permitted 0.38 1.00 1.00 0.19 1.00 1.00 0.96 1.00 0.96
Satd. Flow (perm) 716 3539 1615 336 3471 1380 1670 1615 1677
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 4 1000 28 58 627 24 57 4 297 74 1 24
RTOR Reduction (vph) 0 0 16 0 0 12 0 0 177 0 12 0
Lane Group Flow (vph) 4 1000 12 58 627 12 0 61 120 0 87 0
Heavy Vehicles (%) 0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 41.5 37.4 37.4 41.0 40.7 40.7 12.0 12.0 6.8
Effective Green, g (s) 41.5 37.4 37.4 41.0 40.7 40.7 12.0 12.0 6.8
Actuated g/C Ratio 0.50 0.45 0.45 0.49 0.49 0.49 0.14 0.14 0.08
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 364 1579 720 223 1685 670 239 231 136
v/s Ratio Prot 0.00 c0.28 c0.01 c0.18 0.04 c0.05
v/s Ratio Perm 0.01 0.01 0.12 0.01 c0.07
v/c Ratio 0.01 0.63 0.02 0.26 0.37 0.02 0.26 0.52 0.64
Uniform Delay, d1 10.8 17.9 12.9 12.5 13.5 11.2 31.9 33.2 37.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.2 0.0 0.2 0.3 0.0 0.6 2.0 9.9
Delay (s) 10.8 19.1 13.0 12.7 13.8 11.2 32.5 35.2 47.2
Level of Service B B B B B B C D D
Approach Delay (s) 18.9 13.6 34.7 47.2
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 21.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 83.8 Sum of lost time (s) 24.0
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2027 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 366 44 131 331 1 88 1 165 0 1 0
Future Volume (vph) 4 366 44 131 331 1 88 1 165 0 1 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.984 0.850 0.912
Flt Protected 0.950 0.950 0.983
Satd. Flow (prot) 1805 1779 0 1752 1776 1615 0 1646 0 0 1900 0
Flt Permitted 0.950 0.950 0.983
Satd. Flow (perm) 1805 1779 0 1752 1776 1615 0 1646 0 0 1900 0
Adj. Flow (vph) 4 398 48 142 360 1 96 1 179 0 1 0
Lane Group Flow (vph) 4 446 0 142 360 1 0 276 0 0 1 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2027 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 366 44 131 331 1 88 1 165 0 1 0
Future Volume (Veh/h) 4 366 44 131 331 1 88 1 165 0 1 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 4 398 48 142 360 1 96 1 179 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 361 446 1074 1075 422 1230 1098 360
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 361 446 1074 1075 422 1230 1098 360
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 87 44 99 72 100 99 100
cM capacity (veh/h) 1209 1109 171 192 636 100 186 689

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 4 446 142 360 1 276 1
Volume Left 4 0 142 0 0 96 0
Volume Right 0 48 0 0 1 179 0
cSH 1209 1700 1109 1700 1700 325 186
Volume to Capacity 0.00 0.26 0.13 0.21 0.00 0.85 0.01
Queue Length 95th (ft) 0 0 11 0 0 189 0
Control Delay (s) 8.0 0.0 8.7 0.0 0.0 55.5 24.4
Lane LOS A A F C
Approach Delay (s) 0.1 2.5 55.5 24.4
Approach LOS F C

Intersection Summary
Average Delay 13.5
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2027 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 1 10 71 0 61 4 437 55 65 280 11
Future Volume (vph) 24 1 10 71 0 61 4 437 55 65 280 11
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.850 0.850 0.850
Flt Protected 0.967 0.950 0.950 0.950
Satd. Flow (prot) 0 1766 0 1736 1553 0 1805 1759 1282 1556 1759 967
Flt Permitted 0.967 0.950 0.950 0.950
Satd. Flow (perm) 0 1766 0 1736 1553 0 1805 1759 1282 1556 1759 967
Adj. Flow (vph) 26 1 11 77 0 66 4 475 60 71 304 12
Lane Group Flow (vph) 0 38 0 77 66 0 4 475 60 71 304 12
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2027 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 24 1 10 71 0 61 4 437 55 65 280 11
Future Volume (Veh/h) 24 1 10 71 0 61 4 437 55 65 280 11
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 26 1 11 77 0 66 4 475 60 71 304 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 995 989 304 940 941 475 316 535
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 995 989 304 940 941 475 316 535
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.3
p0 queue free % 86 100 99 66 100 89 100 93
cM capacity (veh/h) 188 230 740 223 245 586 1256 966

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 38 77 66 4 475 60 71 304 12
Volume Left 26 77 0 4 0 0 71 0 0
Volume Right 11 0 66 0 0 60 0 0 12
cSH 242 223 586 1256 1700 1700 966 1700 1700
Volume to Capacity 0.16 0.34 0.11 0.00 0.28 0.04 0.07 0.18 0.01
Queue Length 95th (ft) 14 37 9 0 0 0 6 0 0
Control Delay (s) 22.6 29.4 11.9 7.9 0.0 0.0 9.0 0.0 0.0
Lane LOS C D B A A
Approach Delay (s) 22.6 21.3 0.1 1.7
Approach LOS C C

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
4: News Road & Firestone Drive 2027 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 237 18 31 154 53 14 0 38 103 0 21
Future Volume (vph) 12 237 18 31 154 53 14 0 38 103 0 21
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.989 0.961 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1504 1826 0 1770 1657 0 0 1770 1583 0 1805 1615
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1504 1826 0 1770 1657 0 0 1770 1583 0 1805 1615
Adj. Flow (vph) 13 249 19 33 162 56 15 0 40 108 0 22
Lane Group Flow (vph) 13 268 0 33 218 0 0 15 40 0 108 22
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2027 No Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 237 18 31 154 53 14 0 38 103 0 21
Future Volume (Veh/h) 12 237 18 31 154 53 14 0 38 103 0 21
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 13 249 19 33 162 56 15 0 40 108 0 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 218 268 524 568 258 551 550 190
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 218 268 524 568 258 551 550 190
tC, single (s) 4.3 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 97 97 100 95 74 100 97
cM capacity (veh/h) 1252 1296 440 417 780 414 427 857

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 13 268 33 218 55 130
Volume Left 13 0 33 0 15 108
Volume Right 0 19 0 56 40 22
cSH 1252 1700 1296 1700 1073 498
Volume to Capacity 0.01 0.16 0.03 0.13 0.05 0.26
Queue Length 95th (ft) 1 0 2 0 4 26
Control Delay (s) 7.9 0.0 7.9 0.0 10.8 15.5
Lane LOS A A B C
Approach Delay (s) 0.4 1.0 10.8 15.5
Approach LOS B C

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report Fords Colony TIS Update
2027 No Build 2027 No Build

Timing Plan: AM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB EB WB WB WB WB NB NB SB
Directions Served L T T R L T T R LT R LTR
Maximum Queue (ft) 27 233 229 67 78 157 132 55 94 168 132
Average Queue (ft) 2 114 107 8 28 84 39 10 37 73 49
95th Queue (ft) 14 197 189 43 61 143 92 38 79 133 101
Link Distance (ft) 1006 1006 738 738 392 461
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 225 250 250 225
Storage Blk Time (%) 0 0 0 0
Queuing Penalty (veh) 0 0 0 0

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB EB WB NB SB
Directions Served L TR L LTR LTR
Maximum Queue (ft) 7 19 84 291 5
Average Queue (ft) 1 1 26 106 0
95th Queue (ft) 6 11 60 233 3
Link Distance (ft) 2032 736 278
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 225
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB NB NB SB
Directions Served LTR L TR L T R L
Maximum Queue (ft) 47 69 58 10 2 5 72
Average Queue (ft) 20 28 20 1 0 0 19
95th Queue (ft) 42 56 41 6 2 5 52
Link Distance (ft) 247 762 622
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 325 190
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Fords Colony TIS Update
2027 No Build 2027 No Build

Timing Plan: AM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB WB NB NB SB SB
Directions Served L L LT R LT R
Maximum Queue (ft) 28 26 38 54 79 33
Average Queue (ft) 3 5 12 24 40 16
95th Queue (ft) 16 20 37 51 67 40
Link Distance (ft) 372 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 225 150 150
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 0



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2027 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 933 26 53 581 22 52 4 273 68 1 22
Future Volume (vph) 4 933 26 53 581 22 52 4 273 68 1 22
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.967
Flt Protected 0.950 0.950 0.955 0.964
Satd. Flow (prot) 1805 3539 1615 1719 3471 1380 0 1669 1615 0 1676 0
Flt Permitted 0.374 0.181 0.955 0.964
Satd. Flow (perm) 711 3539 1615 328 3471 1380 0 1669 1615 0 1676 0
Satd. Flow (RTOR) 164 164 206 13
Adj. Flow (vph) 4 1014 28 58 632 24 57 4 297 74 1 24
Lane Group Flow (vph) 4 1014 28 58 632 24 0 61 297 0 99 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 12.0 48.0 48.0 12.0 48.0 48.0 24.0 24.0 24.0 16.0 16.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 41.1 34.1 34.1 36.5 40.9 40.9 12.0 12.0 9.8
Actuated g/C Ratio 0.52 0.43 0.43 0.46 0.52 0.52 0.15 0.15 0.12
v/c Ratio 0.01 0.66 0.04 0.23 0.35 0.03 0.24 0.71 0.45
Control Delay 10.5 22.3 0.1 12.9 13.5 0.1 37.2 22.8 42.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.5 22.3 0.1 12.9 13.5 0.1 37.2 22.8 42.5
LOS B C A B B A D C D
Approach Delay 21.7 13.0 25.2 42.5
Approach LOS C B C D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 78.8
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2027 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 933 26 53 581 22 52 4 273 68 1 22
Future Volume (vph) 4 933 26 53 581 22 52 4 273 68 1 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.96
Satd. Flow (prot) 1805 3539 1615 1719 3471 1380 1670 1615 1677
Flt Permitted 0.37 1.00 1.00 0.18 1.00 1.00 0.96 1.00 0.96
Satd. Flow (perm) 711 3539 1615 327 3471 1380 1670 1615 1677
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 4 1014 28 58 632 24 57 4 297 74 1 24
RTOR Reduction (vph) 0 0 15 0 0 12 0 0 177 0 12 0
Lane Group Flow (vph) 4 1014 13 58 632 12 0 61 120 0 87 0
Heavy Vehicles (%) 0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 41.7 37.6 37.6 41.2 40.9 40.9 12.0 12.0 6.8
Effective Green, g (s) 41.7 37.6 37.6 41.2 40.9 40.9 12.0 12.0 6.8
Actuated g/C Ratio 0.50 0.45 0.45 0.49 0.49 0.49 0.14 0.14 0.08
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 363 1584 722 220 1690 671 238 230 135
v/s Ratio Prot 0.00 c0.29 c0.01 c0.18 0.04 c0.05
v/s Ratio Perm 0.01 0.01 0.12 0.01 c0.07
v/c Ratio 0.01 0.64 0.02 0.26 0.37 0.02 0.26 0.52 0.64
Uniform Delay, d1 10.8 18.0 12.9 12.5 13.5 11.2 32.0 33.4 37.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.2 0.0 0.2 0.3 0.0 0.6 2.1 10.1
Delay (s) 10.8 19.2 12.9 12.8 13.8 11.2 32.6 35.5 47.5
Level of Service B B B B B B C D D
Approach Delay (s) 19.0 13.6 35.0 47.5
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2027 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 366 45 135 331 1 92 1 178 0 1 0
Future Volume (vph) 4 366 45 135 331 1 92 1 178 0 1 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.953
Satd. Flow (prot) 1805 1810 1524 1752 1776 1615 0 1648 1615 0 1900 0
Flt Permitted 0.950 0.950 0.953
Satd. Flow (perm) 1805 1810 1524 1752 1776 1615 0 1648 1615 0 1900 0
Adj. Flow (vph) 4 398 49 147 360 1 100 1 193 0 1 0
Lane Group Flow (vph) 4 398 49 147 360 1 0 101 193 0 1 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2027 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 366 45 135 331 1 92 1 178 0 1 0
Future Volume (Veh/h) 4 366 45 135 331 1 92 1 178 0 1 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 4 398 49 147 360 1 100 1 193 0 1 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 7
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 361 447 1060 1061 398 1157 1109 360
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 361 447 1060 1061 398 1157 1109 360
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 87 42 99 71 100 99 100
cM capacity (veh/h) 1209 1108 174 195 656 110 183 689

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 4 398 49 147 360 1 294 1
Volume Left 4 0 0 147 0 0 100 0
Volume Right 0 0 49 0 0 1 193 0
cSH 1209 1700 1700 1108 1700 1700 507 183
Volume to Capacity 0.00 0.23 0.03 0.13 0.21 0.00 0.58 0.01
Queue Length 95th (ft) 0 0 0 11 0 0 91 0
Control Delay (s) 8.0 0.0 0.0 8.7 0.0 0.0 25.9 24.8
Lane LOS A A D C
Approach Delay (s) 0.1 2.5 25.9 24.8
Approach LOS D C

Intersection Summary
Average Delay 7.1
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2027 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 1 10 74 0 62 4 437 56 65 280 11
Future Volume (vph) 24 1 10 74 0 62 4 437 56 65 280 11
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.961 0.850 0.850 0.850
Flt Protected 0.967 0.950 0.950 0.950
Satd. Flow (prot) 0 1766 0 1736 1553 0 1805 1759 1282 1556 1759 967
Flt Permitted 0.967 0.950 0.950 0.950
Satd. Flow (perm) 0 1766 0 1736 1553 0 1805 1759 1282 1556 1759 967
Adj. Flow (vph) 26 1 11 80 0 67 4 475 61 71 304 12
Lane Group Flow (vph) 0 38 0 80 67 0 4 475 61 71 304 12
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2027 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 24 1 10 74 0 62 4 437 56 65 280 11
Future Volume (Veh/h) 24 1 10 74 0 62 4 437 56 65 280 11
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 26 1 11 80 0 67 4 475 61 71 304 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 996 990 304 940 941 475 316 536
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 996 990 304 940 941 475 316 536
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.3
p0 queue free % 86 100 99 64 100 89 100 93
cM capacity (veh/h) 188 229 740 223 245 586 1256 965

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 38 80 67 4 475 61 71 304 12
Volume Left 26 80 0 4 0 0 71 0 0
Volume Right 11 0 67 0 0 61 0 0 12
cSH 241 223 586 1256 1700 1700 965 1700 1700
Volume to Capacity 0.16 0.36 0.11 0.00 0.28 0.04 0.07 0.18 0.01
Queue Length 95th (ft) 14 39 10 0 0 0 6 0 0
Control Delay (s) 22.7 29.9 11.9 7.9 0.0 0.0 9.0 0.0 0.0
Lane LOS C D B A A
Approach Delay (s) 22.7 21.7 0.1 1.7
Approach LOS C C

Intersection Summary
Average Delay 4.2
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
4: News Road & Firestone Drive 2027 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 239 18 31 155 53 14 0 38 103 0 21
Future Volume (vph) 12 239 18 31 155 53 14 0 38 103 0 21
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.989 0.962 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1504 1826 0 1770 1659 0 0 1770 1583 0 1805 1615
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1504 1826 0 1770 1659 0 0 1770 1583 0 1805 1615
Adj. Flow (vph) 13 252 19 33 163 56 15 0 40 108 0 22
Lane Group Flow (vph) 13 271 0 33 219 0 0 15 40 0 108 22
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 39.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2027 Build

Timing Plan: AM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 239 18 31 155 53 14 0 38 103 0 21
Future Volume (Veh/h) 12 239 18 31 155 53 14 0 38 103 0 21
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 13 252 19 33 163 56 15 0 40 108 0 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 219 271 528 572 262 555 554 191
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 219 271 528 572 262 555 554 191
tC, single (s) 4.3 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 97 97 100 95 74 100 97
cM capacity (veh/h) 1251 1292 437 415 777 411 425 856

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 13 271 33 219 55 130
Volume Left 13 0 33 0 15 108
Volume Right 0 19 0 56 40 22
cSH 1251 1700 1292 1700 1069 495
Volume to Capacity 0.01 0.16 0.03 0.13 0.05 0.26
Queue Length 95th (ft) 1 0 2 0 4 26
Control Delay (s) 7.9 0.0 7.9 0.0 10.9 15.6
Lane LOS A A B C
Approach Delay (s) 0.4 1.0 10.9 15.6
Approach LOS B C

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 39.4% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report Fords Colony TIS Update
2027 Build 2027 Build

Timing Plan: AM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB EB WB WB WB WB NB NB SB
Directions Served L T T R L T T R LT R LTR
Maximum Queue (ft) 49 250 264 29 67 166 140 44 98 167 124
Average Queue (ft) 4 122 118 7 26 80 44 8 35 77 52
95th Queue (ft) 32 211 211 24 55 141 101 32 76 138 99
Link Distance (ft) 1006 1006 738 738 392 461
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 225 250 250 225
Storage Blk Time (%) 0 0 0 0
Queuing Penalty (veh) 0 0 0 0

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB EB EB WB NB NB SB
Directions Served L T R L LT R LTR
Maximum Queue (ft) 16 4 8 87 196 132 9
Average Queue (ft) 1 0 0 34 58 44 0
95th Queue (ft) 9 4 6 69 146 102 5
Link Distance (ft) 2030 723 278
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 300 225 175
Storage Blk Time (%) 1 0
Queuing Penalty (veh) 3 0

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB NB NB SB
Directions Served LTR L TR L T R L
Maximum Queue (ft) 51 77 56 8 2 4 69
Average Queue (ft) 19 30 20 1 0 0 20
95th Queue (ft) 44 61 42 7 2 5 53
Link Distance (ft) 247 762 622
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 325 190
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Fords Colony TIS Update
2027 Build 2027 Build

Timing Plan: AM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB WB NB NB SB SB
Directions Served L L LT R LT R
Maximum Queue (ft) 37 26 36 52 82 37
Average Queue (ft) 3 4 13 24 40 17
95th Queue (ft) 17 18 38 48 68 42
Link Distance (ft) 372 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 225 150 150
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 3



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2019 Existing

Timing Plan: PM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 18 765 36 214 1016 40 52 0 141 24 0 15
Future Volume (vph) 18 765 36 214 1016 40 52 0 141 24 0 15
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.947
Flt Protected 0.950 0.950 0.950 0.970
Satd. Flow (prot) 1805 1845 1615 1805 1881 1615 0 1770 1568 0 1699 0
Flt Permitted 0.073 0.138 0.950 0.970
Satd. Flow (perm) 139 1845 1615 262 1881 1615 0 1770 1568 0 1699 0
Satd. Flow (RTOR) 156 156 161 161
Adj. Flow (vph) 19 805 38 225 1069 42 55 0 148 25 0 16
Lane Group Flow (vph) 19 805 38 225 1069 42 0 55 148 0 41 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 15.0 50.0 50.0 15.0 50.0 50.0 20.0 20.0 20.0 20.0 20.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 56.6 44.4 44.4 51.4 55.1 55.1 8.5 8.5 7.1
Actuated g/C Ratio 0.65 0.51 0.51 0.59 0.64 0.64 0.10 0.10 0.08
v/c Ratio 0.10 0.85 0.04 0.75 0.89 0.04 0.32 0.49 0.14
Control Delay 7.8 31.0 0.1 30.3 29.5 0.1 43.1 11.6 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.8 31.0 0.1 30.3 29.5 0.1 43.1 11.6 1.1
LOS A C A C C A D B A
Approach Delay 29.2 28.7 20.1 1.1
Approach LOS C C C A

Intersection Summary
Cycle Length: 105
Actuated Cycle Length: 86.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 27.7 Intersection LOS: C
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2019 Existing

Timing Plan: PM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 18 765 36 214 1016 40 52 0 141 24 0 15
Future Volume (vph) 18 765 36 214 1016 40 52 0 141 24 0 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1805 1845 1615 1805 1881 1615 1770 1568 1700
Flt Permitted 0.07 1.00 1.00 0.14 1.00 1.00 0.95 1.00 0.97
Satd. Flow (perm) 138 1845 1615 262 1881 1615 1770 1568 1700
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 19 805 38 225 1069 42 55 0 148 25 0 16
RTOR Reduction (vph) 0 0 18 0 0 17 0 0 134 0 39 0
Lane Group Flow (vph) 19 805 20 225 1069 25 0 55 14 0 2 0
Heavy Vehicles (%) 0% 3% 0% 0% 1% 0% 2% 0% 3% 0% 0% 7%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 57.1 48.5 48.5 56.6 55.1 55.1 8.5 8.5 3.9
Effective Green, g (s) 57.1 48.5 48.5 56.6 55.1 55.1 8.5 8.5 3.9
Actuated g/C Ratio 0.61 0.52 0.52 0.61 0.59 0.59 0.09 0.09 0.04
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 120 962 842 293 1114 956 161 143 71
v/s Ratio Prot 0.00 0.44 c0.07 c0.57 c0.03 c0.00
v/s Ratio Perm 0.09 0.01 0.40 0.02 0.01
v/c Ratio 0.16 0.84 0.02 0.77 0.96 0.03 0.34 0.09 0.02
Uniform Delay, d1 20.3 18.9 10.8 15.3 17.9 7.8 39.6 38.7 42.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 7.1 0.0 10.4 18.2 0.0 1.3 0.3 0.1
Delay (s) 20.6 26.0 10.8 25.7 36.1 7.9 40.9 39.0 42.9
Level of Service C C B C D A D D D
Approach Delay (s) 25.2 33.5 39.5 42.9
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 31.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 93.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2019 Existing

Timing Plan: PM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 354 55 200 293 2 47 3 126 4 0 5
Future Volume (vph) 0 354 55 200 293 2 47 3 126 4 0 5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.980 0.850 0.903 0.925
Flt Protected 0.950 0.987 0.978
Satd. Flow (prot) 1900 1846 0 1805 1863 1615 0 1661 0 0 1719 0
Flt Permitted 0.950 0.987 0.978
Satd. Flow (perm) 1900 1846 0 1805 1863 1615 0 1661 0 0 1719 0
Adj. Flow (vph) 0 377 59 213 312 2 50 3 134 4 0 5
Lane Group Flow (vph) 0 436 0 213 312 2 0 187 0 0 9 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2019 Existing

Timing Plan: PM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 354 55 200 293 2 47 3 126 4 0 5
Future Volume (Veh/h) 0 354 55 200 293 2 47 3 126 4 0 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 0 377 59 213 312 2 50 3 134 4 0 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 314 436 1150 1146 406 1250 1174 312
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 314 436 1150 1146 406 1250 1174 312
tC, single (s) 4.1 4.1 7.1 6.8 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.3 3.3 3.5 4.0 3.3
p0 queue free % 100 81 67 98 79 96 100 99
cM capacity (veh/h) 1258 1134 150 142 644 101 157 733

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 0 436 213 312 2 187 9
Volume Left 0 0 213 0 0 50 4
Volume Right 0 59 0 0 2 134 5
cSH 1700 1700 1134 1700 1700 333 193
Volume to Capacity 0.00 0.26 0.19 0.18 0.00 0.56 0.05
Queue Length 95th (ft) 0 0 17 0 0 81 4
Control Delay (s) 0.0 0.0 8.9 0.0 0.0 28.8 24.5
Lane LOS A D C
Approach Delay (s) 0.0 3.6 28.8 24.5
Approach LOS D C

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2019 Existing

Timing Plan: PM Peak Hour Synchro 9 Report - 11/11/2019
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 3 1 2 49 0 29 2 305 67 24 249 2
Future Volume (vph) 3 1 2 49 0 29 2 305 67 24 249 2
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.955 0.850 0.850 0.850
Flt Protected 0.976 0.950 0.950 0.950
Satd. Flow (prot) 0 1771 0 1805 1553 0 1805 1845 1568 1805 1863 1615
Flt Permitted 0.976 0.950 0.950 0.950
Satd. Flow (perm) 0 1771 0 1805 1553 0 1805 1845 1568 1805 1863 1615
Adj. Flow (vph) 3 1 2 52 0 31 2 321 71 25 262 2
Lane Group Flow (vph) 0 6 0 52 31 0 2 321 71 25 262 2
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2019 Existing

Timing Plan: PM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 1 2 49 0 29 2 305 67 24 249 2
Future Volume (Veh/h) 3 1 2 49 0 29 2 305 67 24 249 2
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 3 1 2 52 0 31 2 321 71 25 262 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 668 708 262 640 639 321 264 392
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 668 708 262 640 639 321 264 392
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 100 86 100 96 100 98
cM capacity (veh/h) 352 354 782 383 388 715 1312 1178

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 6 52 31 2 321 71 25 262 2
Volume Left 3 52 0 2 0 0 25 0 0
Volume Right 2 0 31 0 0 71 0 0 2
cSH 431 383 715 1312 1700 1700 1178 1700 1700
Volume to Capacity 0.01 0.14 0.04 0.00 0.19 0.04 0.02 0.15 0.00
Queue Length 95th (ft) 1 12 3 0 0 0 2 0 0
Control Delay (s) 13.5 15.9 10.3 7.7 0.0 0.0 8.1 0.0 0.0
Lane LOS B C B A A
Approach Delay (s) 13.5 13.8 0.0 0.7
Approach LOS B B

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
4: News Road & Firestone Drive 2019 Existing

Timing Plan: PM Peak Hour Synchro 9 Report - 11/11/2019
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 153 257 117 68 7
Future Volume (vph) 8 153 257 117 68 7
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1863 1863 1615 1770 1615
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 1863 1863 1615 1770 1615
Adj. Flow (vph) 8 159 268 122 71 7
Lane Group Flow (vph) 8 159 268 122 71 7
Sign Control Free Free Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2019 Existing

Timing Plan: PM Peak Hour Synchro 9 Report - 11/11/2019
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 8 153 257 117 68 7
Future Volume (Veh/h) 8 153 257 117 68 7
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 8 159 268 122 71 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 390 443 268
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 390 443 268
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 88 99
cM capacity (veh/h) 1180 568 776

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 8 159 268 122 78
Volume Left 8 0 0 0 71
Volume Right 0 0 0 122 7
cSH 1180 1700 1700 1700 624
Volume to Capacity 0.01 0.09 0.16 0.07 0.12
Queue Length 95th (ft) 1 0 0 0 11
Control Delay (s) 8.1 0.0 0.0 0.0 12.0
Lane LOS A B
Approach Delay (s) 0.4 0.0 12.0
Approach LOS B

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 24.0% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report
2019 Existing 11/12/2019

Fords Colony TIS Update SimTraffic Report
Kimley-Horn and Associates, Inc. Page 1

Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T R L T R LT R LTR
Maximum Queue (ft) 148 519 206 250 763 690 97 109 81
Average Queue (ft) 16 228 25 124 330 110 39 47 26
95th Queue (ft) 74 445 120 248 758 532 78 81 61
Link Distance (ft) 1007 741 741 405 475
Upstream Blk Time (%) 7 3
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 250 225 250 225
Storage Blk Time (%) 0 9 0 1 7
Queuing Penalty (veh) 0 5 1 7 15

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB WB WB NB SB
Directions Served TR L T LTR LTR
Maximum Queue (ft) 21 88 4 156 17
Average Queue (ft) 2 34 0 58 4
95th Queue (ft) 11 71 4 118 14
Link Distance (ft) 2032 1469 736 278
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB SB
Directions Served LTR L TR L L
Maximum Queue (ft) 28 42 46 4 30
Average Queue (ft) 6 20 13 0 6
95th Queue (ft) 23 37 34 3 23
Link Distance (ft) 247 762
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 190
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report
2019 Existing 11/12/2019

Fords Colony TIS Update SimTraffic Report
Kimley-Horn and Associates, Inc. Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB WB SB SB
Directions Served L R L R
Maximum Queue (ft) 27 5 71 31
Average Queue (ft) 3 0 34 6
95th Queue (ft) 16 5 60 26
Link Distance (ft) 375
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 300 150
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 28



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2021 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 19 809 37 223 1075 42 54 0 147 25 0 16
Future Volume (vph) 19 809 37 223 1075 42 54 0 147 25 0 16
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.947
Flt Protected 0.950 0.950 0.950 0.971
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 0 1687 1615 0 1636 0
Flt Permitted 0.069 0.106 0.950 0.971
Satd. Flow (perm) 131 1863 1615 192 1827 1380 0 1687 1615 0 1636 0
Satd. Flow (RTOR) 158 158 164 164
Adj. Flow (vph) 20 852 39 235 1132 44 57 0 155 26 0 17
Lane Group Flow (vph) 20 852 39 235 1132 44 0 57 155 0 43 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 12.0 55.0 55.0 16.0 59.0 59.0 17.0 17.0 17.0 12.0 12.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 59.2 45.7 45.7 53.9 57.8 57.8 8.6 8.6 6.6
Actuated g/C Ratio 0.67 0.51 0.51 0.61 0.65 0.65 0.10 0.10 0.07
v/c Ratio 0.11 0.89 0.04 0.86 0.95 0.05 0.35 0.51 0.16
Control Delay 7.4 34.2 0.1 49.7 36.6 0.1 46.6 12.4 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.4 34.2 0.1 49.7 36.6 0.1 46.6 12.4 1.2
LOS A C A D D A D B A
Approach Delay 32.1 37.7 21.6 1.2
Approach LOS C D C A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 88.9
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 33.8 Intersection LOS: C
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2021 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 19 809 37 223 1075 42 54 0 147 25 0 16
Future Volume (vph) 19 809 37 223 1075 42 54 0 147 25 0 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 1687 1615 1635
Flt Permitted 0.07 1.00 1.00 0.11 1.00 1.00 0.95 1.00 0.97
Satd. Flow (perm) 131 1863 1615 192 1827 1380 1687 1615 1635
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 20 852 39 235 1132 44 57 0 155 26 0 17
RTOR Reduction (vph) 0 0 19 0 0 17 0 0 141 0 41 0
Lane Group Flow (vph) 20 852 20 235 1132 27 0 57 14 0 2 0
Heavy Vehicles (%) 0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 59.7 50.0 50.0 59.2 57.8 57.8 8.6 8.6 3.5
Effective Green, g (s) 59.7 50.0 50.0 59.2 57.8 57.8 8.6 8.6 3.5
Actuated g/C Ratio 0.63 0.52 0.52 0.62 0.61 0.61 0.09 0.09 0.04
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 115 977 847 266 1108 836 152 145 60
v/s Ratio Prot 0.00 0.46 c0.09 c0.62 c0.03 c0.00
v/s Ratio Perm 0.10 0.01 0.46 0.02 0.01
v/c Ratio 0.17 0.87 0.02 0.88 1.02 0.03 0.38 0.10 0.03
Uniform Delay, d1 22.1 19.8 10.9 21.9 18.8 7.5 40.8 39.8 44.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 9.3 0.0 26.7 32.6 0.0 1.6 0.3 0.2
Delay (s) 22.3 29.2 10.9 48.6 51.4 7.6 42.4 40.1 44.4
Level of Service C C B D D A D D D
Approach Delay (s) 28.3 49.5 40.7 44.4
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 41.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 95.3 Sum of lost time (s) 24.0
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2021 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 377 59 215 316 2 50 3 135 4 0 5
Future Volume (vph) 0 377 59 215 316 2 50 3 135 4 0 5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.980 0.850 0.903 0.925
Flt Protected 0.950 0.987 0.978
Satd. Flow (prot) 1900 1771 0 1752 1776 1615 0 1650 0 0 1719 0
Flt Permitted 0.950 0.987 0.978
Satd. Flow (perm) 1900 1771 0 1752 1776 1615 0 1650 0 0 1719 0
Adj. Flow (vph) 0 401 63 229 336 2 53 3 144 4 0 5
Lane Group Flow (vph) 0 464 0 229 336 2 0 200 0 0 9 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2021 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 377 59 215 316 2 50 3 135 4 0 5
Future Volume (Veh/h) 0 377 59 215 316 2 50 3 135 4 0 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 0 401 63 229 336 2 53 3 144 4 0 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 338 464 1232 1228 432 1340 1258 336
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 338 464 1232 1228 432 1340 1258 336
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 79 57 98 77 95 100 99
cM capacity (veh/h) 1232 1092 124 142 627 83 136 711

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 0 464 229 336 2 200 9
Volume Left 0 0 229 0 0 53 4
Volume Right 0 63 0 0 2 144 5
cSH 1700 1700 1092 1700 1700 294 163
Volume to Capacity 0.00 0.27 0.21 0.20 0.00 0.68 0.06
Queue Length 95th (ft) 0 0 20 0 0 115 4
Control Delay (s) 0.0 0.0 9.2 0.0 0.0 39.7 28.3
Lane LOS A E D
Approach Delay (s) 0.0 3.7 39.7 28.3
Approach LOS E D

Intersection Summary
Average Delay 8.3
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2021 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 1 6 56 0 30 10 331 74 25 273 22
Future Volume (vph) 16 1 6 56 0 30 10 331 74 25 273 22
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.966 0.850 0.850 0.850
Flt Protected 0.966 0.950 0.950 0.950
Satd. Flow (prot) 0 1773 0 1736 1553 0 1805 1759 1282 1556 1759 967
Flt Permitted 0.966 0.950 0.950 0.950
Satd. Flow (perm) 0 1773 0 1736 1553 0 1805 1759 1282 1556 1759 967
Adj. Flow (vph) 17 1 6 59 0 32 11 348 78 26 287 23
Lane Group Flow (vph) 0 24 0 59 32 0 11 348 78 26 287 23
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2021 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 16 1 6 56 0 30 10 331 74 25 273 22
Future Volume (Veh/h) 16 1 6 56 0 30 10 331 74 25 273 22
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 17 1 6 59 0 32 11 348 78 26 287 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 741 787 287 716 732 348 310 426
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 741 787 287 716 732 348 310 426
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.3
p0 queue free % 95 100 99 82 100 95 99 98
cM capacity (veh/h) 311 315 757 331 339 691 1262 1062

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 24 59 32 11 348 78 26 287 23
Volume Left 17 59 0 11 0 0 26 0 0
Volume Right 6 0 32 0 0 78 0 0 23
cSH 365 331 691 1262 1700 1700 1062 1700 1700
Volume to Capacity 0.07 0.18 0.05 0.01 0.20 0.05 0.02 0.17 0.01
Queue Length 95th (ft) 5 16 4 1 0 0 2 0 0
Control Delay (s) 15.6 18.2 10.5 7.9 0.0 0.0 8.5 0.0 0.0
Lane LOS C C B A A
Approach Delay (s) 15.6 15.5 0.2 0.7
Approach LOS C C

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
4: News Road & Firestone Drive 2021 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 164 23 59 278 122 23 0 56 71 0 7
Future Volume (vph) 8 164 23 59 278 122 23 0 56 71 0 7
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.982 0.954 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1504 1814 0 1770 1653 0 0 1770 1583 0 1805 1615
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1504 1814 0 1770 1653 0 0 1770 1583 0 1805 1615
Adj. Flow (vph) 8 171 24 61 290 127 24 0 58 74 0 7
Lane Group Flow (vph) 8 195 0 61 417 0 0 24 58 0 74 7
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2021 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 164 23 59 278 122 23 0 56 71 0 7
Future Volume (Veh/h) 8 164 23 59 278 122 23 0 56 71 0 7
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 8 171 24 61 290 127 24 0 58 74 0 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 417 195 614 738 183 692 686 354
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 417 195 614 738 183 692 686 354
tC, single (s) 4.3 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 96 94 100 93 77 100 99
cM capacity (veh/h) 1052 1378 384 328 859 324 351 695

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 8 195 61 417 82 81
Volume Left 8 0 61 0 24 74
Volume Right 0 24 0 127 58 7
cSH 1052 1700 1378 1700 1215 354
Volume to Capacity 0.01 0.11 0.04 0.25 0.07 0.23
Queue Length 95th (ft) 1 0 3 0 5 22
Control Delay (s) 8.4 0.0 7.7 0.0 11.1 18.6
Lane LOS A A B C
Approach Delay (s) 0.3 1.0 11.1 18.6
Approach LOS B C

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report Fords Colony TIS Update
2021 No Build 2021 No Build

Fords Colony TIS Update SimTraffic Report - 01/13/2020
Timing Plan: PM Peak Hour Page 1

Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T R L T R LT R LTR
Maximum Queue (ft) 167 562 224 250 772 777 115 83 88
Average Queue (ft) 19 251 25 145 397 204 45 45 30
95th Queue (ft) 85 474 120 271 843 748 93 74 68
Link Distance (ft) 1007 741 741 405 475
Upstream Blk Time (%) 13 7
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 250 225 250 225
Storage Blk Time (%) 0 10 0 1 9
Queuing Penalty (veh) 0 6 1 6 19

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB WB NB SB
Directions Served TR L LTR LTR
Maximum Queue (ft) 33 105 246 22
Average Queue (ft) 3 39 84 4
95th Queue (ft) 18 79 193 16
Link Distance (ft) 2032 736 278
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB SB
Directions Served LTR L TR L L
Maximum Queue (ft) 40 56 46 16 50
Average Queue (ft) 14 24 13 1 6
95th Queue (ft) 37 47 32 8 30
Link Distance (ft) 247 762
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 190
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Fords Colony TIS Update
2021 No Build 2021 No Build

Fords Colony TIS Update SimTraffic Report - 01/13/2020
Timing Plan: PM Peak Hour Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB EB WB WB NB NB SB SB
Directions Served L TR L TR LT R LT R
Maximum Queue (ft) 35 1 34 4 57 68 76 33
Average Queue (ft) 2 0 7 0 18 31 34 6
95th Queue (ft) 16 0 26 3 47 55 61 25
Link Distance (ft) 1230 492 372 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 225 150 150
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 32



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2021 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 19 817 37 223 1088 42 54 0 147 25 0 16
Future Volume (vph) 19 817 37 223 1088 42 54 0 147 25 0 16
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.947
Flt Protected 0.950 0.950 0.950 0.971
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 0 1687 1615 0 1636 0
Flt Permitted 0.069 0.101 0.950 0.971
Satd. Flow (perm) 131 1863 1615 183 1827 1380 0 1687 1615 0 1636 0
Satd. Flow (RTOR) 158 158 164 164
Adj. Flow (vph) 20 860 39 235 1145 44 57 0 155 26 0 17
Lane Group Flow (vph) 20 860 39 235 1145 44 0 57 155 0 43 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 12.0 55.0 55.0 16.0 59.0 59.0 17.0 17.0 17.0 12.0 12.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 59.5 46.0 46.0 54.2 58.1 58.1 8.6 8.6 6.6
Actuated g/C Ratio 0.67 0.52 0.52 0.61 0.65 0.65 0.10 0.10 0.07
v/c Ratio 0.11 0.90 0.04 0.88 0.96 0.05 0.35 0.51 0.16
Control Delay 7.4 34.7 0.1 53.4 38.3 0.1 46.8 12.5 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.4 34.7 0.1 53.4 38.3 0.1 46.8 12.5 1.2
LOS A C A D D A D B A
Approach Delay 32.7 39.6 21.7 1.2
Approach LOS C D C A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 89.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 35.1 Intersection LOS: D
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2021 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 19 817 37 223 1088 42 54 0 147 25 0 16
Future Volume (vph) 19 817 37 223 1088 42 54 0 147 25 0 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1805 1863 1615 1719 1827 1380 1687 1615 1635
Flt Permitted 0.07 1.00 1.00 0.10 1.00 1.00 0.95 1.00 0.97
Satd. Flow (perm) 131 1863 1615 184 1827 1380 1687 1615 1635
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 20 860 39 235 1145 44 57 0 155 26 0 17
RTOR Reduction (vph) 0 0 18 0 0 17 0 0 141 0 41 0
Lane Group Flow (vph) 20 860 21 235 1145 27 0 57 14 0 2 0
Heavy Vehicles (%) 0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 60.0 50.3 50.3 59.5 58.1 58.1 8.6 8.6 3.5
Effective Green, g (s) 60.0 50.3 50.3 59.5 58.1 58.1 8.6 8.6 3.5
Actuated g/C Ratio 0.63 0.53 0.53 0.62 0.61 0.61 0.09 0.09 0.04
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 115 980 849 262 1110 838 151 145 59
v/s Ratio Prot 0.00 0.46 c0.09 c0.63 c0.03 c0.00
v/s Ratio Perm 0.11 0.01 0.47 0.02 0.01
v/c Ratio 0.17 0.88 0.02 0.90 1.03 0.03 0.38 0.10 0.03
Uniform Delay, d1 22.2 19.9 10.9 23.0 18.7 7.5 41.0 39.9 44.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 9.7 0.0 29.4 35.4 0.0 1.6 0.3 0.2
Delay (s) 22.4 29.6 10.9 52.4 54.2 7.5 42.6 40.2 44.6
Level of Service C C B D D A D D D
Approach Delay (s) 28.7 52.4 40.9 44.6
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 43.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 95.6 Sum of lost time (s) 24.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2021 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 377 63 228 316 2 52 3 143 4 0 5
Future Volume (vph) 0 377 63 228 316 2 52 3 143 4 0 5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.925
Flt Protected 0.950 0.955 0.978
Satd. Flow (prot) 1900 1810 1524 1752 1776 1615 0 1657 1615 0 1719 0
Flt Permitted 0.950 0.955 0.978
Satd. Flow (perm) 1900 1810 1524 1752 1776 1615 0 1657 1615 0 1719 0
Adj. Flow (vph) 0 401 67 243 336 2 55 3 152 4 0 5
Lane Group Flow (vph) 0 401 67 243 336 2 0 58 152 0 9 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2021 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 377 63 228 316 2 52 3 143 4 0 5
Future Volume (Veh/h) 0 377 63 228 316 2 52 3 143 4 0 5
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 0 401 67 243 336 2 55 3 152 4 0 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 7
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 338 468 1228 1225 401 1300 1290 336
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 338 468 1228 1225 401 1300 1290 336
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 78 55 98 77 95 100 99
cM capacity (veh/h) 1232 1088 123 140 653 87 128 711

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 0 401 67 243 336 2 210 9
Volume Left 0 0 0 243 0 0 55 4
Volume Right 0 0 67 0 0 2 152 5
cSH 1700 1700 1700 1088 1700 1700 447 170
Volume to Capacity 0.00 0.24 0.04 0.22 0.20 0.00 0.47 0.05
Queue Length 95th (ft) 0 0 0 21 0 0 61 4
Control Delay (s) 0.0 0.0 0.0 9.3 0.0 0.0 24.7 27.3
Lane LOS A C D
Approach Delay (s) 0.0 3.9 24.7 27.3
Approach LOS C D

Intersection Summary
Average Delay 6.1
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2021 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 1 6 60 0 30 10 331 81 25 273 22
Future Volume (vph) 16 1 6 60 0 30 10 331 81 25 273 22
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.966 0.850 0.850 0.850
Flt Protected 0.966 0.950 0.950 0.950
Satd. Flow (prot) 0 1773 0 1736 1553 0 1805 1759 1282 1556 1759 967
Flt Permitted 0.966 0.950 0.950 0.950
Satd. Flow (perm) 0 1773 0 1736 1553 0 1805 1759 1282 1556 1759 967
Adj. Flow (vph) 17 1 6 63 0 32 11 348 85 26 287 23
Lane Group Flow (vph) 0 24 0 63 32 0 11 348 85 26 287 23
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2021 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 16 1 6 60 0 30 10 331 81 25 273 22
Future Volume (Veh/h) 16 1 6 60 0 30 10 331 81 25 273 22
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 17 1 6 63 0 32 11 348 85 26 287 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 741 794 287 716 732 348 310 433
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 741 794 287 716 732 348 310 433
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.3
p0 queue free % 95 100 99 81 100 95 99 98
cM capacity (veh/h) 311 312 757 331 339 691 1262 1056

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 24 63 32 11 348 85 26 287 23
Volume Left 17 63 0 11 0 0 26 0 0
Volume Right 6 0 32 0 0 85 0 0 23
cSH 365 331 691 1262 1700 1700 1056 1700 1700
Volume to Capacity 0.07 0.19 0.05 0.01 0.20 0.05 0.02 0.17 0.01
Queue Length 95th (ft) 5 17 4 1 0 0 2 0 0
Control Delay (s) 15.6 18.4 10.5 7.9 0.0 0.0 8.5 0.0 0.0
Lane LOS C C B A A
Approach Delay (s) 15.6 15.7 0.2 0.7
Approach LOS C C

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
4: News Road & Firestone Drive 2021 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 168 23 59 285 122 23 0 56 71 0 7
Future Volume (vph) 8 168 23 59 285 122 23 0 56 71 0 7
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.982 0.955 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1504 1814 0 1770 1654 0 0 1770 1583 0 1805 1615
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1504 1814 0 1770 1654 0 0 1770 1583 0 1805 1615
Adj. Flow (vph) 8 175 24 61 297 127 24 0 58 74 0 7
Lane Group Flow (vph) 8 199 0 61 424 0 0 24 58 0 74 7
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2021 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 168 23 59 285 122 23 0 56 71 0 7
Future Volume (Veh/h) 8 168 23 59 285 122 23 0 56 71 0 7
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 8 175 24 61 297 127 24 0 58 74 0 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 424 199 626 749 187 702 698 360
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 424 199 626 749 187 702 698 360
tC, single (s) 4.3 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 96 94 100 93 77 100 99
cM capacity (veh/h) 1045 1373 377 323 855 318 346 689

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 8 199 61 424 82 81
Volume Left 8 0 61 0 24 74
Volume Right 0 24 0 127 58 7
cSH 1045 1700 1373 1700 1209 348
Volume to Capacity 0.01 0.12 0.04 0.25 0.07 0.23
Queue Length 95th (ft) 1 0 3 0 5 22
Control Delay (s) 8.5 0.0 7.7 0.0 11.2 18.9
Lane LOS A A B C
Approach Delay (s) 0.3 1.0 11.2 18.9
Approach LOS B C

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report Fords Colony TIS Update
2021 Build 2021 Build

Timing Plan: PM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T R L T R LT R LTR
Maximum Queue (ft) 209 553 204 250 784 777 140 87 83
Average Queue (ft) 23 266 23 144 454 253 45 47 28
95th Queue (ft) 105 491 111 270 929 835 98 74 63
Link Distance (ft) 1007 741 741 405 475
Upstream Blk Time (%) 18 10
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 250 225 250 225
Storage Blk Time (%) 0 12 0 1 10
Queuing Penalty (veh) 0 7 0 8 22

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB EB WB NB NB SB
Directions Served T R L LT R LTR
Maximum Queue (ft) 2 17 125 155 106 26
Average Queue (ft) 0 1 53 45 34 5
95th Queue (ft) 2 9 98 110 74 18
Link Distance (ft) 2030 723 278
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300 225 175
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB SB
Directions Served LTR L TR L L
Maximum Queue (ft) 39 58 47 16 53
Average Queue (ft) 15 24 14 1 6
95th Queue (ft) 37 49 33 9 29
Link Distance (ft) 247 762
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 190
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Fords Colony TIS Update
2021 Build 2021 Build

Timing Plan: PM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB EB WB NB NB SB SB
Directions Served L TR L LT R LT R
Maximum Queue (ft) 33 1 34 49 59 87 32
Average Queue (ft) 3 0 8 18 30 35 6
95th Queue (ft) 17 0 28 46 52 67 26
Link Distance (ft) 1230 372 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 225 150 150
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 37



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2027 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 909 42 251 1209 47 61 0 165 28 0 18
Future Volume (vph) 21 909 42 251 1209 47 61 0 165 28 0 18
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.947
Flt Protected 0.950 0.950 0.950 0.971
Satd. Flow (prot) 1805 3539 1615 1719 3471 1380 0 1687 1615 0 1636 0
Flt Permitted 0.151 0.214 0.950 0.971
Satd. Flow (perm) 287 3539 1615 387 3471 1380 0 1687 1615 0 1636 0
Satd. Flow (RTOR) 195 132 200 200
Adj. Flow (vph) 22 957 44 264 1273 49 64 0 174 29 0 19
Lane Group Flow (vph) 22 957 44 264 1273 49 0 64 174 0 48 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 12.0 64.0 64.0 22.0 74.0 74.0 22.0 22.0 22.0 12.0 12.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 54.4 38.6 38.6 48.2 53.4 53.4 9.6 9.6 7.1
Actuated g/C Ratio 0.64 0.45 0.45 0.57 0.63 0.63 0.11 0.11 0.08
v/c Ratio 0.08 0.60 0.05 0.68 0.59 0.05 0.34 0.48 0.15
Control Delay 6.8 19.6 0.1 18.5 12.7 0.1 47.4 9.4 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.8 19.6 0.1 18.5 12.7 0.1 47.4 9.4 1.0
LOS A B A B B A D A A
Approach Delay 18.5 13.3 19.6 1.0
Approach LOS B B B A

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 85.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 15.4 Intersection LOS: B
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2027 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 909 42 251 1209 47 61 0 165 28 0 18
Future Volume (vph) 21 909 42 251 1209 47 61 0 165 28 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1805 3539 1615 1719 3471 1380 1687 1615 1635
Flt Permitted 0.15 1.00 1.00 0.21 1.00 1.00 0.95 1.00 0.97
Satd. Flow (perm) 286 3539 1615 387 3471 1380 1687 1615 1635
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 957 44 264 1273 49 64 0 174 29 0 19
RTOR Reduction (vph) 0 0 23 0 0 20 0 0 156 0 46 0
Lane Group Flow (vph) 22 957 21 264 1273 29 0 64 18 0 2 0
Heavy Vehicles (%) 0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 55.0 43.8 43.8 54.5 53.4 53.4 9.6 9.6 3.3
Effective Green, g (s) 55.0 43.8 43.8 54.5 53.4 53.4 9.6 9.6 3.3
Actuated g/C Ratio 0.60 0.48 0.48 0.60 0.58 0.58 0.11 0.11 0.04
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 198 1695 773 386 2027 806 177 169 59
v/s Ratio Prot 0.00 0.27 c0.08 c0.37 c0.04 c0.00
v/s Ratio Perm 0.06 0.01 c0.33 0.02 0.01
v/c Ratio 0.11 0.56 0.03 0.68 0.63 0.04 0.36 0.11 0.03
Uniform Delay, d1 8.9 17.0 12.6 10.5 12.5 8.1 38.0 37.0 42.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.7 0.0 4.0 0.9 0.0 1.3 0.3 0.2
Delay (s) 9.0 17.7 12.6 14.4 13.3 8.1 39.3 37.3 42.7
Level of Service A B B B B A D D D
Approach Delay (s) 17.3 13.4 37.8 42.7
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 91.4 Sum of lost time (s) 24.0
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2027 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 424 66 242 354 2 56 4 152 5 0 6
Future Volume (vph) 0 424 66 242 354 2 56 4 152 5 0 6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.980 0.850 0.903 0.926
Flt Protected 0.950 0.987 0.978
Satd. Flow (prot) 1900 1771 0 1752 1776 1615 0 1650 0 0 1721 0
Flt Permitted 0.950 0.987 0.978
Satd. Flow (perm) 1900 1771 0 1752 1776 1615 0 1650 0 0 1721 0
Adj. Flow (vph) 0 451 70 257 377 2 60 4 162 5 0 6
Lane Group Flow (vph) 0 521 0 257 377 2 0 226 0 0 11 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2027 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 424 66 242 354 2 56 4 152 5 0 6
Future Volume (Veh/h) 0 424 66 242 354 2 56 4 152 5 0 6
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 0 451 70 257 377 2 60 4 162 5 0 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 379 521 1383 1379 486 1506 1412 377
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 379 521 1383 1379 486 1506 1412 377
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 75 36 96 72 91 100 99
cM capacity (veh/h) 1191 1040 93 110 585 57 105 674

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 0 521 257 377 2 226 11
Volume Left 0 0 257 0 0 60 5
Volume Right 0 70 0 0 2 162 6
cSH 1700 1700 1040 1700 1700 236 114
Volume to Capacity 0.00 0.31 0.25 0.22 0.00 0.96 0.10
Queue Length 95th (ft) 0 0 24 0 0 215 8
Control Delay (s) 0.0 0.0 9.6 0.0 0.0 92.0 39.8
Lane LOS A F E
Approach Delay (s) 0.0 3.9 92.0 39.8
Approach LOS F E

Intersection Summary
Average Delay 17.0
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2027 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 1 6 64 0 35 10 383 86 29 314 22
Future Volume (vph) 17 1 6 64 0 35 10 383 86 29 314 22
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.968 0.850 0.850 0.850
Flt Protected 0.965 0.950 0.950 0.950
Satd. Flow (prot) 0 1775 0 1736 1553 0 1805 1759 1282 1556 1759 967
Flt Permitted 0.965 0.950 0.950 0.950
Satd. Flow (perm) 0 1775 0 1736 1553 0 1805 1759 1282 1556 1759 967
Adj. Flow (vph) 18 1 6 67 0 37 11 403 91 31 331 23
Lane Group Flow (vph) 0 25 0 67 37 0 11 403 91 31 331 23
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 38.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2027 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 17 1 6 64 0 35 10 383 86 29 314 22
Future Volume (Veh/h) 17 1 6 64 0 35 10 383 86 29 314 22
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 18 1 6 67 0 37 11 403 91 31 331 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 855 909 331 824 841 403 354 494
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 855 909 331 824 841 403 354 494
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.3
p0 queue free % 93 100 99 76 100 94 99 97
cM capacity (veh/h) 256 266 715 278 291 643 1216 1001

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 25 67 37 11 403 91 31 331 23
Volume Left 18 67 0 11 0 0 31 0 0
Volume Right 6 0 37 0 0 91 0 0 23
cSH 304 278 643 1216 1700 1700 1001 1700 1700
Volume to Capacity 0.08 0.24 0.06 0.01 0.24 0.05 0.03 0.19 0.01
Queue Length 95th (ft) 7 23 5 1 0 0 2 0 0
Control Delay (s) 17.9 22.0 10.9 8.0 0.0 0.0 8.7 0.0 0.0
Lane LOS C C B A A
Approach Delay (s) 17.9 18.1 0.2 0.7
Approach LOS C C

Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 38.8% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings Fords Colony TIS Update
4: News Road & Firestone Drive 2027 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 182 23 59 308 137 23 0 56 80 0 8
Future Volume (vph) 9 182 23 59 308 137 23 0 56 80 0 8
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.983 0.954 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1504 1815 0 1770 1654 0 0 1770 1583 0 1805 1615
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1504 1815 0 1770 1654 0 0 1770 1583 0 1805 1615
Adj. Flow (vph) 9 190 24 61 321 143 24 0 58 83 0 8
Lane Group Flow (vph) 9 214 0 61 464 0 0 24 58 0 83 8
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2027 No Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 182 23 59 308 137 23 0 56 80 0 8
Future Volume (Veh/h) 9 182 23 59 308 137 23 0 56 80 0 8
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 9 190 24 61 321 143 24 0 58 83 0 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 464 214 667 806 202 752 746 392
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 464 214 667 806 202 752 746 392
tC, single (s) 4.3 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 96 93 100 93 72 100 99
cM capacity (veh/h) 1009 1356 353 299 839 294 323 661

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 9 214 61 464 82 91
Volume Left 9 0 61 0 24 83
Volume Right 0 24 0 143 58 8
cSH 1009 1700 1356 1700 1186 322
Volume to Capacity 0.01 0.13 0.04 0.27 0.07 0.28
Queue Length 95th (ft) 1 0 4 0 6 28
Control Delay (s) 8.6 0.0 7.8 0.0 11.5 21.0
Lane LOS A A B C
Approach Delay (s) 0.3 0.9 11.5 21.0
Approach LOS B C

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15



Queuing and Blocking Report Fords Colony TIS Update
2027 No Build 2027 No Build

Timing Plan: PM Peak Hour SimTraffic Report - 01/13/2020
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Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB EB WB WB WB WB NB NB SB
Directions Served L T T R L T T R LT R LTR
Maximum Queue (ft) 59 238 228 33 211 251 230 73 109 110 90
Average Queue (ft) 15 123 113 9 93 110 93 12 45 47 31
95th Queue (ft) 48 203 204 29 170 212 185 49 91 87 66
Link Distance (ft) 1006 1006 738 738 390 461
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 225 250 250 225
Storage Blk Time (%) 0 0 0 0 0 0
Queuing Penalty (veh) 0 0 1 1 0 0

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB WB NB SB
Directions Served TR L LTR LTR
Maximum Queue (ft) 32 138 500 26
Average Queue (ft) 4 52 216 5
95th Queue (ft) 19 102 508 18
Link Distance (ft) 2032 736 278
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 225
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB SB
Directions Served LTR L TR L L
Maximum Queue (ft) 38 70 46 14 54
Average Queue (ft) 15 27 15 1 8
95th Queue (ft) 38 57 35 10 33
Link Distance (ft) 247 762
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 190
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Fords Colony TIS Update
2027 No Build 2027 No Build

Timing Plan: PM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB WB WB NB NB SB SB
Directions Served L L TR LT R LT R
Maximum Queue (ft) 37 32 2 52 67 99 33
Average Queue (ft) 4 8 0 18 30 40 7
95th Queue (ft) 20 27 2 46 56 76 29
Link Distance (ft) 492 372 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 225 150 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Network Summary
Network wide Queuing Penalty: 1



Lanes, Volumes, Timings Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2027 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 917 42 251 1222 47 61 0 165 28 0 18
Future Volume (vph) 21 917 42 251 1222 47 61 0 165 28 0 18
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.947
Flt Protected 0.950 0.950 0.950 0.971
Satd. Flow (prot) 1805 3539 1615 1719 3471 1380 0 1687 1615 0 1636 0
Flt Permitted 0.147 0.211 0.950 0.971
Satd. Flow (perm) 279 3539 1615 382 3471 1380 0 1687 1615 0 1636 0
Satd. Flow (RTOR) 195 132 200 200
Adj. Flow (vph) 22 965 44 264 1286 49 64 0 174 29 0 19
Lane Group Flow (vph) 22 965 44 264 1286 49 0 64 174 0 48 0
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Total Split (s) 12.0 64.0 64.0 22.0 74.0 74.0 22.0 22.0 22.0 12.0 12.0
Total Lost Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Act Effct Green (s) 54.7 38.9 38.9 48.5 53.6 53.6 9.6 9.6 7.1
Actuated g/C Ratio 0.64 0.45 0.45 0.57 0.63 0.63 0.11 0.11 0.08
v/c Ratio 0.08 0.60 0.05 0.69 0.59 0.05 0.34 0.48 0.15
Control Delay 6.8 19.6 0.1 18.9 12.8 0.1 47.5 9.4 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.8 19.6 0.1 18.9 12.8 0.1 47.5 9.4 1.0
LOS A B A B B A D A A
Approach Delay 18.5 13.4 19.6 1.0
Approach LOS B B B A

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 85.5
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

HCM Signalized Intersection Capacity Analysis Fords Colony TIS Update
1: Williamsburg W Drive/Lane Pl Drive & Longhill Road 2027 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 917 42 251 1222 47 61 0 165 28 0 18
Future Volume (vph) 21 917 42 251 1222 47 61 0 165 28 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97
Satd. Flow (prot) 1805 3539 1615 1719 3471 1380 1687 1615 1635
Flt Permitted 0.15 1.00 1.00 0.21 1.00 1.00 0.95 1.00 0.97
Satd. Flow (perm) 280 3539 1615 382 3471 1380 1687 1615 1635
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 22 965 44 264 1286 49 64 0 174 29 0 19
RTOR Reduction (vph) 0 0 23 0 0 20 0 0 156 0 46 0
Lane Group Flow (vph) 22 965 21 264 1286 29 0 64 18 0 2 0
Heavy Vehicles (%) 0% 2% 0% 5% 4% 17% 7% 33% 0% 4% 0% 11%
Turn Type D.P+P NA Perm D.P+P NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 3 3 4 4
Permitted Phases 6 2 2 6 3
Actuated Green, G (s) 55.2 44.0 44.0 54.7 53.6 53.6 9.6 9.6 3.3
Effective Green, g (s) 55.2 44.0 44.0 54.7 53.6 53.6 9.6 9.6 3.3
Actuated g/C Ratio 0.60 0.48 0.48 0.60 0.59 0.59 0.10 0.10 0.04
Clearance Time (s) 6.5 6.0 6.0 7.0 6.0 6.0 5.5 5.5 5.5
Vehicle Extension (s) 2.0 5.0 5.0 2.0 5.0 5.0 3.0 3.0 3.0
Lane Grp Cap (vph) 195 1699 775 384 2031 807 176 169 58
v/s Ratio Prot 0.00 0.27 c0.08 c0.37 c0.04 c0.00
v/s Ratio Perm 0.07 0.01 c0.33 0.02 0.01
v/c Ratio 0.11 0.57 0.03 0.69 0.63 0.04 0.36 0.11 0.03
Uniform Delay, d1 9.0 17.0 12.5 10.5 12.5 8.0 38.2 37.1 42.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.7 0.0 4.0 0.9 0.0 1.3 0.3 0.2
Delay (s) 9.1 17.7 12.6 14.6 13.4 8.1 39.4 37.4 42.8
Level of Service A B B B B A D D D
Approach Delay (s) 17.3 13.5 38.0 42.8
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 91.6 Sum of lost time (s) 24.0
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 424 70 255 354 2 58 4 160 5 0 6
Future Volume (vph) 0 424 70 255 354 2 58 4 160 5 0 6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850 0.926
Flt Protected 0.950 0.955 0.978
Satd. Flow (prot) 1900 1810 1524 1752 1776 1615 0 1659 1615 0 1721 0
Flt Permitted 0.950 0.955 0.978
Satd. Flow (perm) 1900 1810 1524 1752 1776 1615 0 1659 1615 0 1721 0
Adj. Flow (vph) 0 451 74 271 377 2 62 4 170 5 0 6
Lane Group Flow (vph) 0 451 74 271 377 2 0 66 170 0 11 0
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
2: Fords Colony Drive/Dominon Village & Longhill Road 2027 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 424 70 255 354 2 58 4 160 5 0 6
Future Volume (Veh/h) 0 424 70 255 354 2 58 4 160 5 0 6
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 0 451 74 271 377 2 62 4 170 5 0 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 7
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 379 525 1376 1372 451 1457 1444 377
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 379 525 1376 1372 451 1457 1444 377
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 74 33 96 72 92 100 99
cM capacity (veh/h) 1191 1037 93 109 613 61 98 674

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 0 451 74 271 377 2 236 11
Volume Left 0 0 0 271 0 0 62 5
Volume Right 0 0 74 0 0 2 170 6
cSH 1700 1700 1700 1037 1700 1700 336 121
Volume to Capacity 0.00 0.27 0.04 0.26 0.22 0.00 0.70 0.09
Queue Length 95th (ft) 0 0 0 26 0 0 126 7
Control Delay (s) 0.0 0.0 0.0 9.7 0.0 0.0 38.8 37.7
Lane LOS A E E
Approach Delay (s) 0.0 4.0 38.8 37.7
Approach LOS E E

Intersection Summary
Average Delay 8.6
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 1 6 68 0 35 10 383 93 29 314 22
Future Volume (vph) 17 1 6 68 0 35 10 383 93 29 314 22
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.968 0.850 0.850 0.850
Flt Protected 0.965 0.950 0.950 0.950
Satd. Flow (prot) 0 1775 0 1736 1553 0 1805 1759 1282 1556 1759 967
Flt Permitted 0.965 0.950 0.950 0.950
Satd. Flow (perm) 0 1775 0 1736 1553 0 1805 1759 1282 1556 1759 967
Adj. Flow (vph) 18 1 6 72 0 37 11 403 98 31 331 23
Lane Group Flow (vph) 0 25 0 72 37 0 11 403 98 31 331 23
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 38.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
3: Centerville Road & Westport/Manchester Drive 2027 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 17 1 6 68 0 35 10 383 93 29 314 22
Future Volume (Veh/h) 17 1 6 68 0 35 10 383 93 29 314 22
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 18 1 6 72 0 37 11 403 98 31 331 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 855 916 331 824 841 403 354 501
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 855 916 331 824 841 403 354 501
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.3
p0 queue free % 93 100 99 74 100 94 99 97
cM capacity (veh/h) 256 263 715 278 291 643 1216 995

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 25 72 37 11 403 98 31 331 23
Volume Left 18 72 0 11 0 0 31 0 0
Volume Right 6 0 37 0 0 98 0 0 23
cSH 303 278 643 1216 1700 1700 995 1700 1700
Volume to Capacity 0.08 0.26 0.06 0.01 0.24 0.06 0.03 0.19 0.01
Queue Length 95th (ft) 7 25 5 1 0 0 2 0 0
Control Delay (s) 17.9 22.5 10.9 8.0 0.0 0.0 8.7 0.0 0.0
Lane LOS C C B A A
Approach Delay (s) 17.9 18.5 0.2 0.7
Approach LOS C C

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 38.8% ICU Level of Service A
Analysis Period (min) 15
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Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 186 23 59 315 137 23 0 56 80 0 8
Future Volume (vph) 9 186 23 59 315 137 23 0 56 80 0 8
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.983 0.954 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1504 1815 0 1770 1653 0 0 1770 1583 0 1805 1615
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 1504 1815 0 1770 1653 0 0 1770 1583 0 1805 1615
Adj. Flow (vph) 9 194 24 61 328 143 24 0 58 83 0 8
Lane Group Flow (vph) 9 218 0 61 471 0 0 24 58 0 83 8
Sign Control Free Free Stop Stop

Intersection Summary
Control Type: Unsignalized
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Fords Colony TIS Update
4: News Road & Firestone Drive 2027 Build

Timing Plan: PM Peak Hour Synchro 10 Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 186 23 59 315 137 23 0 56 80 0 8
Future Volume (Veh/h) 9 186 23 59 315 137 23 0 56 80 0 8
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 9 194 24 61 328 143 24 0 58 83 0 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 6 6
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 471 218 678 817 206 762 758 400
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 471 218 678 817 206 762 758 400
tC, single (s) 4.3 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 95 93 100 93 71 100 99
cM capacity (veh/h) 1003 1352 347 294 835 289 319 655

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 9 218 61 471 82 91
Volume Left 9 0 61 0 24 83
Volume Right 0 24 0 143 58 8
cSH 1003 1700 1352 1700 1180 317
Volume to Capacity 0.01 0.13 0.05 0.28 0.07 0.29
Queue Length 95th (ft) 1 0 4 0 6 29
Control Delay (s) 8.6 0.0 7.8 0.0 11.5 21.4
Lane LOS A A B C
Approach Delay (s) 0.3 0.9 11.5 21.4
Approach LOS B C

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15
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Intersection: 1: Williamsburg W Drive/Lane Pl Drive & Longhill Road

Movement EB EB EB EB WB WB WB WB NB NB SB
Directions Served L T T R L T T R LT R LTR
Maximum Queue (ft) 69 262 253 53 215 242 244 115 128 103 88
Average Queue (ft) 15 129 120 11 94 108 96 12 45 42 32
95th Queue (ft) 50 229 219 40 166 203 189 59 97 80 69
Link Distance (ft) 1006 1006 738 738 390 461
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 225 250 250 225
Storage Blk Time (%) 0 0 1 0 0 0 0 0
Queuing Penalty (veh) 0 0 0 0 0 0 0 0

Intersection: 2: Fords Colony Drive/Dominon Village & Longhill Road

Movement EB EB WB B11 NB NB SB
Directions Served T R L T LT R LTR
Maximum Queue (ft) 5 19 134 54 357 156 24
Average Queue (ft) 0 1 62 2 107 56 5
95th Queue (ft) 5 8 112 55 362 145 18
Link Distance (ft) 2030 2988 723 278
Upstream Blk Time (%) 1
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 300 225 175
Storage Blk Time (%) 10 1
Queuing Penalty (veh) 16 0

Intersection: 3: Centerville Road & Westport/Manchester Drive

Movement EB WB WB NB SB SB
Directions Served LTR L TR L L R
Maximum Queue (ft) 42 63 49 19 49 2
Average Queue (ft) 15 27 16 2 9 0
95th Queue (ft) 39 52 36 11 33 0
Link Distance (ft) 247 762
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 140 190 190 325
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report Fords Colony TIS Update
2027 Build 2027 Build

Timing Plan: PM Peak Hour SimTraffic Report - 01/13/2020
Kimley-Horn and Associates, Inc. Page 2

Intersection: 4: News Road & Firestone Drive

Movement EB WB WB NB NB SB SB
Directions Served L L TR LT R LT R
Maximum Queue (ft) 44 37 6 54 54 94 33
Average Queue (ft) 4 10 0 18 28 40 7
95th Queue (ft) 23 31 3 46 50 76 29
Link Distance (ft) 492 372 374
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 225 225 150 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Network Summary
Network wide Queuing Penalty: 18
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EXECUTIVE SUMMARY 

This traffic study was prepared in response to comments received at the February 27, 2008 

meeting of the James City County Planning Commission regarding the proposed rezoning of 

The Village At Ford’s Colony (The Village).  The primary principle discussed at the meeting 

was that a traffic study for the News Road corridor should be prepared based on an 

accounting of traffic from approved development to date as well as the proposed 

development of The Village At Ford’s Colony and other likely proposals for development.  

This approach to accounting for other anticipated development traffic in the area is a corridor 

build out approach to traffic forecasting as opposed to the previous July 12, 2007 “Traffic 

Analysis For Ford’s Colony CRCC”.  The July 12, 2007 used a forecast year with growth 

factor approach to traffic forecasting, which does not account for other development directly. 

 

The July 12, 2007 report focused only on the The Village (CCRC) connection to the News 

Road/Firestone Drive intersection.  As discussed at the Planning Commission meeting, 

counts were available for the News Road intersections at Centerville Road, Old News Road 

and Monticello Avenue and thus were available to be included in a News Road corridor 

study.  This corridor study includes traffic forecasts for the News Road intersections at 

Centerville Road, Firestone Drive, Old News Road and Monticello Avenue. 

 

The Village is a retirement community with various types of housing for seniors.  These 

include: 

1. Townhomes.  32 units are included in this report.  (Note: the number of planned 

townhome units has been reduced to 24 since the completion of traffic analysis in this 

report). 

2. Independent Living Units.  332 units included in this report. 

3. Congregate Case Apartments.  290 units included in this report. 

4. Assisted Living/Skill Care.  118 beds included in this report. 

5. Nursing Home.  180 beds included in this report. 
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The existing two lane sections of News Road have adequate capacity for traffic to be 

generated by all approved and proposed development (including The Village) in the News 

Road corridor.  Ford’s Colony, the developer The Village will include turn lanes on News 

Road at Firestone Drive for access to The Village as well as cash contributions and/or 

construction for turn lanes on News Road at Powhatan Village, general improvements to 

News Road, and to the West Monticello Avenue plan which includes improvements at the 

Monticello Avenue/News Road intersection. 

 

INTRODUCTION 

Exhibit 1a shows the News Road corridor from Centerville Road on the west to Monticello 

Avenue on the east.  Centerville Road is the periphery of the Primary Service Area and 

primarily serves a radial route connection between residential uses in the adjacent area and 

the Williamsburg region.  As such, a forecast for residential development in the adjacent area 

can be an effective tool for forecasting future traffic on News Road. 

 

Exhibit 1b shows the development area and inventory used in this traffic study (the Exhibit 

1b development area map frame is shown on Exhibit 1a).  There are 10 identified 

developments in the area.   

 

There are four AM and PM peak hour traffic analysis scenarios presented in this study: 

1. 2007/2008 counts. 

2. All Approved Development:  Addition of Ford’s Colony, Powhatan Secondary north 

of News Road, Springhill, Westport and Liberty Ridge traffic to counts. 

3. The Village:  Addition of The Village traffic to all approved development traffic. 

4. Proposed Development:  Addition of Nixon/Graves, Richardson and Beamer traffic to 

The Village traffic. 

 

Exhibit 1c shows intersections on the News Road corridor from Centerville Road to 

Monticello Avenue.  Traffic forecasts and analysis for these intersections are addressed as 

follows: 
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1. Traffic counts and forecasts are included for the Centerville Road, Firestone Drive, 

Old News Road and Monticello Avenue intersections.    These were the counts that 

were available for creation of forecasts and inclusion in this study. 

2. Traffic analysis is included for the Centerville Road, Firestone Drive, Old News Road 

and Monticello Avenue intersections.  A more thorough traffic analysis for the 

Monticello Avenue corridor, including the News Road intersection, is included in the 

March 1, 2008 traffic study for Section 12 of New Town for the 2015 PM peak hour.  

The March 1, 2008 traffic study includes traffic growth from sources other than News 

Road area development, and includes recommendations for improvements for West 

Monticello Avenue (including the News Road intersection) that were originally 

developed in conjunction with the 2006 rezoning of Section 9 of New Town. 

3. Recommendations for turn lane additions at intersections are included for all 

unsignalized intersections.  (See March 1, 2008 report for signalized intersection at 

Monticello Avenue). 

 

2007/2008 AM AND PM PEAK HOUR TRAFFIC COUNTS 

Exhibit 3 shows AM and PM peak hour counts for the News Road corridor.  The Centerville 

Road intersection turning movement counts are tabulated on Appendix Exhibit A series and 

shown graphically on the upper row of Exhibit 3.  These counts were conducted in April 

2007, but have not been published before. 

 

The Firestone Drive intersection turning movement counts are tabulated on Appendix 

Exhibit B series and shown graphically on the second row of Exhibit 3.  These counts were 

conducted in April 2007 and were used in the July 12, 2007 traffic study for The Village. 

 

The Old News Road intersection turning movement counts are tabulated on Appendix 

Exhibit C series and shown graphically on the third row of Exhibit 3.  These counts were 

conducted in January 2008 by LandMark Design Group and haven not been published 

before. 
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The Old News Road intersection turning movement counts are tabulated on Appendix 

Exhibit D series and shown graphically on the bottom row of Exhibit 3.  The PM counts were 

conducted in April 2007 and were used in the March 1, 2008 traffic study for Section 12 of 

New Town.  The AM counts were conducted on March 11, 2008 and have not been 

published before.  (Note: the Appendix Exhibit D exhibit uses a north/south orientation for 

News Road; all other areas of this report use an east/west orientation for News Road). 

 

Peak hour intersection levels of service are calculated using Synchro.  Synchro reports are 

presented in the technical appendix.  Following are peak hour LOS for 2007/2008 counts on 

the News Road corridor: 

1. Centerville Road (Appendix Exhibits G1 and G2).  There are no auxiliary lanes at 

this three-way, unsignalized intersection, with single lane approaches in all three 

directions and a stop sign for the westbound approach on News Road.  News Road 

westbound approach:  LOS B for AM and PM, Centerville Road southbound 

approach:  LOS A for AM and PM.  Right turn and left turn lane warrants are 

included in the technical appendix for existing counts (Appendix Exhibits J1 and J2 

for AM and PM peak hour right turn lane warrants on northbound Centerville Road, 

and Appendix Exhibit K for left turn lanes warrants on southbound Centerville 

Road).  A right turn taper is warranted for existing counts, and a left turn lane is 

warranted on southbound Centerville Road for 2007 PM peak hour counts. 

2. Firestone Drive (Appendix Exhibits H1 and H2).  There are auxiliary lanes on all 

approaches at this three-way, unsignalized intersection, with an eastbound left turn 

lane and a westbound right turn lane on News Road, and separate right and left turn 

lanes and a stop sign for the southbound approach on Firestone Drive.  Firestone 

Drive southbound approach:  LOS B AM and PM, News Road eastbound left turn:  

LOS A AM and PM. 

3. Old News Road (Appendix Exhibits I1 and I2).  This is a four-way, unsignalized 

intersection with stop signs on the northbound and southbound approaches.  

Southbound Old News Road and northbound Lake Powhatan have single approach 

lanes to the stop signs.  Westbound News Road has two through lanes with a left turn 
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lane and a right turn lane.  Eastbound News Road has two through lanes with a 

separate left turn lane.  Old News Road southbound approach:  LOS B AM and PM, 

Lake Powhatan northbound approach:  LOS B AM and LOS C PM, News Road 

eastbound left turn:  LOS A AM and PM, News Road westbound left turn:  LOS A 

AM and PM. 

4. Monticello Avenue (Appendix Exhibit P1 and P2).  This is a signalized intersection 

with overall LOS C and LOS D or better for all turning movements for AM and PM 

peak hours.   

 
Traffic on News Road progressively increases from west to east.  The lowest traffic volumes 

are on News Road east of Centerville Road.  The peak hour two-way two lane highway 

segment LOS is B in the AM and PM peak hours.  The highest traffic on the two lane 

sections of News Road is from Powhatan Secondary to Old News Road.  The peak hour two-

way two lane highway segment LOS is C in the AM peak hour and LOS D in the PM peak 

hour.   

 

FORD’S COLONY TRIP DISTRIBUTION 
Peak hour traffic counts were conducted at all access points to Ford’s Colony in 2003 with 

results reported in a traffic study dated February 28, 2004 by DRW Consultants, Inc.  The 

2004 report was an update of previous reports in 1993 and 1998.  The report documented that 

Ford’s Colony peak hour trip generation in 1998 and 2003 varied from 54% to 64% of values 

in Trip Generation, 6th Edition by the Institute of Transportation Engineers (ITE).  The traffic 

forecast for Ford’s Colony in the 2004 study used a percentage of ITE values for trip 

generation.  The percentage of ITE values was the average of 1998 and 2003 peak hour 

entering and exiting traffic. 

 

The 2003 counts also provide a basis for determining trip distribution for Ford’s Colony for 

use as a basis for other development trip distribution.  The upper sections of Exhibits 2a and 

2b respectively show the 2003 AM and PM peak hour counts for traffic entering and existing 

Ford’s Colony four points of access.  The lower sections of Exhibits 2a and 2b respectively 
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show the percentages of total entering and exiting traffic for the AM and PM peak hours at 

the four points of access. 

 

There are four points of access to Ford’s Colony: 

1. Williamsburg West Drive on Longhill Road:  This access also provides access to 

Williamsburg West subdivision.  Ford’s Colony access is via a card-operated gate. 

2. Ford’s Colony Drive on Longhill Road:  This access is open in Ford’s Colony for 

about 1,000 feet, with manned and card-operated gates thereafter for access to Ford’s 

Colony. 

3. Firestone Drive on News Road:  This access is a card-operated gate. 

4. Manchester Drive on Centerville Road:  This is a manned gate access, and is the 

designated access for construction and outside service traffic. 

 

To determine east-west trip distribution splits for new development traffic with access on 

News Road, Ford’s Colony traffic on Longhill Road and News Road (direct east-west access 

roads) is aggregated.  These access points include Ford’s Colony Drive and Williamsburg 

West Drive on Longhill Road and Firestone Drive on News Road.  The east-west split 

delineation of traffic at these three points of access is shown on Exhibit 2c (east in blue 

arrows, west in red arrows). 

 

East-west splits using these three points of access are calculated for the AM and PM peak 

hours on Exhibits 2a and 2b.  The following table summarizes the results for the east-west 

directional split of Ford’s Colony traffic: 

 

TABLE ONE:  FORD’S COLONY EAST-WEST DIRECTIONAL SPLIT 

 EAST WEST 

AM ENTERING 73% 27% 

AM EXITING 83% 17% 

PM ENTERING 82% 18% 

PM EXITING 81% 19% 
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To determine north-south trip distribution splits for new development traffic with access on 

Centerville Road, all Ford’s Colony traffic is aggregated.  The north-south split delineation 

of traffic at these three points of access is shown on Exhibit 2d (north in blue arrows, south 

in red arrows). 

 

North-south splits using these three points of access are calculated for the AM and PM peak 

hours using the three access points.  The following table summarizes the results for the north-

south directional split of Ford’s Colony traffic: 

 

TABLE TWO:  FORD’S COLONY NORTH-SOUTH DIRECTIONAL SPLIT 

 NORTH SOUTH 

AM ENTERING 75% 25% 

AM EXITING 72% 28% 

PM ENTERING 71% 29% 

PM EXITING 79% 21% 

 

The Table One results for the east-west split are remarkably consistent for the AM exiting, 

PM entering and PM exiting traffic, with 2% or less difference between any of the three 

conditions.  The AM entering traffic has a higher west split which may be related to 

relatively higher trip generation for Ford’s Colony service-oriented, AM entering traffic. 

 

The Table Two results for the north-south split are also relatively consistent, with 8% or less 

difference between any of the four conditions.  These results are applied to new 

developments in this study. 

 

APPROVED DEVELOPMENT TRAFFIC FORECAST 

Ford’s Colony has access to News Road directly at Firestone Drive only.  Traffic studies in 

1993, 1998 and 2003 have shown Ford’s Colony trip generation to vary substantially from 

conventional trip generate equations and average rates in Trip Generation, 5th, 6th and 7th 

Editions (TG5 through TG7), published by the Institute of Transportation Engineers (ITE).  
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The approach to forecasting build out traffic from Ford’s Colony on News Road is to 

calculate the percentage increase in TG7 traffic values between April 2007 development and 

build out, and apply the percentage increase to Ford’s Colony traffic counts at Firestone 

Drive.   

 

Table One on Exhibit 4 shows Ford’s Colony trip generation for 2007 and build out using 

TG7.  Percentage increases for build out over 2007 development are in the 32% range.  

These percentages have been applied to Ford’s Colony traffic on Firestone Drive.  The 

increase in Firestone Drive traffic is assigned to the four News Road intersections on 

Appendix Exhibit E1. 

 

For the 30 unbuilt single family housing units in Powhatan Secondary north of News Road, 

100% of TG7 values are assigned as new traffic onto News Road at Powhatan Secondary.  

Trip generation and distribution for these units are shown on Table 2 on Exhibit 4.  Trip 

assignments to the four News Road intersections are shown on Appendix Exhibit E2. 

 

For the 74 unbuilt units in Greensprings, these are assumed to be the Exhibit 2 Greensprings 

area with access to Centerville Road south of News Road as shown on Exhibit 2.  Table 3 on 

Exhibit 4 shows trip generation for these 74 units, and trip distribution from these units north 

on Centerville Road.  60% of traffic is assigned to the north, with 40% assigned to News 

Road.  Trip assignments to the four News Road intersections are shown on Appendix Exhibit 

E3.  The Ford’s Colony trip distribution was not applied completely to Greensprings because 

of the relative ease of access to Monticello Avenue at Centerville Road. 

 

For the 108 unbuilt units in Westport, Ford’s Colony trip generation factors are used and 

results are assigned as new traffic.  Westport has access to Centerville Road north of News 

Road.  Table 1 on Exhibit 5 shows trip generation using the Ford’s Colony north-south trip 

distribution split.  Trip assignments to the four News Road intersections are shown on 

Appendix Exhibit E4. 
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For the 138 unbuilt units in Liberty Ridge, 100% of TG7 values are assigned as new traffic.  

Liberty Ridge has access to Centerville Road north of Westport.  Table 2 on Exhibit 5 shows 

trip generation using the Ford’s Colony north-south trip distribution split.  Trip assignments 

to the four News Road intersections are shown on Appendix Exhibit E5. 

 

Exhibit 8 shows the traffic forecast on News Road for all approved development.  Traffic 

assignment for unbuilt units in Ford’s Colony, Powhatan Secondary, Greensprings, Westport 

and Liberty Ridge have been added to the 2007/2008 counts. 

 

Following are peak hour LOS for traffic forecast with all approved development on the News 

Road corridor: 

1. Centerville Road (Appendix Exhibits G3 and G4).  With existing lane configuration,   

News Road westbound approach:  LOS B for AM and LOS C PM, Centerville Road 

southbound approach:  LOS A for AM and PM.  Right turn warrants are included in 

the technical appendix for the approved development forecast (Appendix Exhibits J1 

and J2 for AM and PM peak hour right turn lane warrants on northbound Centerville 

Road).  A right turn taper is warranted for the approved development forecast, and a 

left turn lane was warranted on southbound Centerville Road for 2007 PM peak hour 

counts. 

2. Firestone Drive (Appendix Exhibits H3 and H4).  With existing lane configuration,   

Firestone Drive southbound approach:  LOS B AM and LOS B PM, News Road 

eastbound left turn:  LOS A AM and PM. 

3. Old News Road (Appendix Exhibits I3 and I4).  With existing lane configuration,   

Old News Road southbound approach:  LOS B AM and LOS C PM, Lake Powhatan 

northbound approach:  LOS B AM and LOS C PM, News Road eastbound left turn:  

LOS A AM and PM, News Road westbound left turn:  LOS A AM and PM. 

4. Monticello Avenue (Appendix Exhibit P3 and P4).  This is a signalized intersection 

with overall LOS D for the AM peak hour and LOS C for the PM peak hour and LOS 

D or better for all turning movements for AM and PM peak hours.   
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On News Road east of Centerville Road, the peak hour two-way two lane highway segment 

LOS is C in the AM and PM peak hours.  On News Road from Powhatan Secondary to Old 

News Road, the peak hour two-way two lane highway segment LOS is C in the AM peak 

hour and LOS D in the PM peak hour.   

 

THE VILLAGE AT FORD’S COLONY TRAFFIC FORECAST 

Trip generation for The Village is shown in Table 1 on Exhibit 6 using Trip Generation, 7th 

Edition (TG7), by the Institute of Transportation Engineers (ITE).  Trip generation has 

increased from the July 12, 2007 report by the addition of 180 nursing home beds which 

were not included in the development inventory provided for that report. 

 

Trip distribution for The Village is also shown on Exhibit 6.  The Ford’s Colony east-west 

trip distribution split is used.  Trip assignments to the four News Road intersections are 

shown on Appendix Exhibit E6. 

 

Exhibit 9 shows the traffic forecast on News Road for The Village.  Traffic assignment for 

The Village has been added to the approved development forecast. 

 

Following are peak hour LOS for traffic forecast with all approved development on the News 

Road corridor: 

1. Centerville Road (Appendix Exhibits G5 and G6).  With existing lane configuration,   

News Road westbound approach:  LOS B for AM and LOS C PM, Centerville Road 

southbound approach:  LOS A for AM and PM.   

2. Firestone Drive (Appendix Exhibits H5 and H6).  Firestone Drive southbound 

approach:  LOS C AM and LOS B PM, The Village northbound approach:  LOS B 

AM and LOS C PM, News Road eastbound left turn:  LOS A AM and PM, News 

Road westbound left turn:  LOS A AM and PM. 

3. Old News Road (Appendix Exhibits I5 and I6).  With existing lane configuration,   

Old News Road southbound approach:  LOS B AM and LOS C PM, Lake Powhatan 
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northbound approach:  LOS B AM and LOS C PM, News Road eastbound left turn:  

LOS A AM and PM, News Road westbound left turn:  LOS A AM and PM. 

4. Monticello Avenue (Appendix Exhibit P5 and P6).  This is a signalized intersection 

with overall LOS D for the AM peak hour and LOS C for the PM peak hour and LOS 

D or better for all turning movements for AM and PM peak hours.   

 

On News Road east of Centerville Road, the peak hour two-way two lane highway segment 

LOS is C in the AM and PM peak hours.  On News Road from Powhatan Secondary to Old 

News Road, the peak hour two-way two lane highway segment LOS is C in the AM peak 

hour and LOS D in the PM peak hour.   

 

PROPOSED DEVELOPMENT TRAFFIC FORECAST 

The Nixon/Graves property lies west of The Village with access via News Road.  There is no 

specific development plan for this property.  Development density at one single family unit 

per acre is used, yielding 60 units.  Trip generation for the 60 units is shown on Table 1 on 

Exhibit 7.  The Ford’s Colony east-west trip distribution split is used.  Trip assignments to 

the four News Road intersections are shown on Appendix Exhibit E7. 

 

The Richardson property lies west of the Nixon/Graves property.  There is no specific 

development plan for this property.  Development density at one single family unit per three 

acres is used, yielding 39 units.  Trip generation for the 39 units is shown on Table 2 on 

Exhibit 7.  The Ford’s Colony east-west trip distribution split is used.  Trip assignments to 

the four News Road intersections are shown on Appendix Exhibit E8. 

 

The Beamer property is adjacent to Powhatan Secondary north of News Road.  70 

townhouses are proposed for this property.  Trip generation for the 39 units is shown on 

Table 3 on Exhibit 7.  All access is via Jester Lane to Old News Road, traffic to Centerville 

Road, News Road east and Monticello Avenue south is assigned to News Road at Old News 

Road.  Trip assignments to the four News Road intersections are shown on Appendix Exhibit 

E8. 
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Exhibit 10 shows the traffic forecast on News Road for proposed development.  Traffic 

assignment for the three proposed developments has been added to The Village forecast. 

 

Following are peak hour LOS for traffic forecast with all approved development on the News 

Road corridor: 

1. Centerville Road (Appendix Exhibits G7 and G8).  With existing lane configuration,   

News Road westbound approach:  LOS B for AM and LOS C PM, Centerville Road 

southbound approach:  LOS A for AM and PM.  Right turn warrants are included in 

the technical appendix for the proposed development forecast (Appendix Exhibits J1 

and J2 for AM and PM peak hour right turn lane warrants on northbound Centerville 

Road).  A right turn taper is warranted for the proposed development forecast, and a 

left turn lane was warranted on southbound Centerville Road for 2007 PM peak hour 

counts. 

2. Firestone Drive (Appendix Exhibits H7 and H8).  With westbound left turn lane, 

Firestone Drive southbound approach:  LOS C AM and LOS D PM , The Village 

northbound approach:  LOS B AM and PM, News Road eastbound left turn:  LOS A 

AM and PM, News Road westbound left turn:  LOS A AM and PM. 

3. Old News Road (Appendix Exhibits I7 and I8).  With existing lane configuration,   

Old News Road southbound approach:  LOS B AM and LOS D PM, Lake Powhatan 

northbound approach:  LOS B AM and LOS D PM, News Road eastbound left turn:  

LOS A AM and PM, News Road westbound left turn:  LOS A AM and PM. 

4. Monticello Avenue (Appendix Exhibit P7 and P8).  This is a signalized intersection 

with overall LOS D for the AM and PM peak hours and LOS D or better for all 

turning movements for AM peak hour and LOS E or better for PM peak hour.   

 

On News Road east of Centerville Road, the peak hour two-way two lane highway segment 

LOS is C in the AM and PM peak hours.  On News Road from Powhatan Secondary to Old 

News Road, the peak hour two-way two lane highway segment LOS is D in the AM and PM 

peak hours.   
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SUMMARY AND CONCLUSIONS 
At the News Road/Centerville Road intersection, existing counts warrant a southbound left 

turn lane on Centerville Road.  For all scenarios, a right turn lane taper is warranted on 

northbound Centerville Road at the intersection.  The proposed development forecast shows 

traffic very nearly warranting a full right turn lane.   The westbound single lane on News 

Road at the stop sign show LOS C or better for all scenarios, but the volumes are such that 

widening to provide two lanes on the stop approach is desirable.  The following table shows 

the intersection LOS for all scenarios: 

TABLE THREE 
UNSIGNALIZED INTERSECTION LOS AT  

CENTERVILLE ROAD/NEWS ROAD 
 
 
CONDITION 

AM PEAK HOUR LOS PM PEAK HOUR LOS 
Westbound 
Left/Right 

Southbound 
Left/Thru 

Westbound 
Left/Right 

Southbound 
Left/Thru 

2007/2008 B – 12.1 A – 2.5 B – 13.6 A – 2.5 
Approved B – 13.5 A – 3.4 C – 16.7 A – 3.1 
The Village B – 14.1 A – 3.7 C – 17.9 A – 3.4 
Proposed B – 14.6 A – 3.9 C – 19.2 A – 3.7 

Notes: Numeric values in seconds delay, with increasing value for decreasing LOS.  

 

At the News Road/Springhill Drive intersection, counts were not available.  There is a right 

turn lane on westbound News Road and there is no eastbound left turn lane on News Road.  

The proposed development forecast is a 58% increase over existing counts on News Road 

west of Firestone and the potential for a left turn lane warrant increases with increasing 

traffic. 

 

At the News Road/Firestone Drive, the progressive increase in traffic from existing counts to 

the proposed development forecast shows a corresponding increase in delay for the 

southbound Firestone Drive approach.  There is an existing left turn lane on westbound News 

Road to serve the access connection of The Village at this intersection.  An eastbound right 

turn lane on News Road is not warranted (Appendix Exhibit J3).  The following table shows 

the intersection LOS for all scenarios: 
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TABLE FOUR 
UNSIGNALIZED INTERSECTION LOS AT  

FIRESTONE DRIVE/NEWS ROAD 
 
 
CONDITION 

AM PEAK HOUR LOS PM PEAK HOUR LOS 

SB Left NB Left EB Left WB Left SB Left NB Left EB Left WB Left 

2007/2008 B – 
11.3 

n/a A – 7.5 n/a B – 
12.2 

n/a A – 8.1 n/a 

Approved B – 
12.7 

n/a A – 7.5 n/a B – 
14.0 

n/a A – 8.4 n/a 

The Village C – 
17.9 

B – 
13.5 

A – 7.6 A – 7.9 D – 
26.1 

C – 
17.2 

A – 8.4 A – 7.8 

Proposed C – 
20.3 

B – 
14.5 

A – 7.7 A – 8.0 D – 
33.0 

C – 
19.7 

A – 8.6 A – 7.9 

Notes: Numeric values in seconds delay, with increasing value for decreasing LOS.  

 

At the News Road/Powhatan Parkway intersection, there is a westbound right turn lane.  

There is no eastbound right turn lane or left turn lanes in either direction.  While counts were 

not available for this intersection, the 2008 counts on News Road west of Old News Road 

probably warrant a westbound left turn lane, and the proposed development forecast almost 

certainly will warrant a left turn lane.  A full eastbound right turn lane may not be warranted 

under any condition due to the trend towards most trip distribution to and from the east on 

News Road. 

 

At the News Road/Old News Road, the progressive increase in traffic from existing counts to 

the proposed development forecast shows a corresponding decline in LOS for the 

southbound Old News Road approach.  There are existing eastbound and westbound left turn 

lanes on News Road, and a westbound right turn lane.  An eastbound right turn lane on News 

Road is not warranted (right turn volume of 2 vph less than 10 vph minimum to warrant a 

right turn taper on a four lane road).  The addition of a second southbound lane on Old News 

Road may not show a LOS improvement, but the volumes are such that improvements to 

provide two lanes on the stop approach are desirable. The following table shows the 

intersection LOS for all scenarios: 
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TABLE FIVE 
UNSIGNALIZED INTERSECTION LOS AT  

OLD NEWS ROAD/NEWS ROAD 
 
 
CONDITION 

AM PEAK HOUR LOS PM PEAK HOUR LOS 

SB App. NB App. EB Left WB Left SB App. NB App. EB Left WB Left 

2007/2008 B – 
10.3 

B – 
10.8 

A – 7.7 A – 8.1 B – 
15.0 

C – 
15.2 

A – 8.5 A – 0.0 

Approved B – 
10.7 

B – 
11.8 

A – 7.8 A – 8.4 C – 
18.3 

C – 
18.7 

A – 8.8 A – 0.0 

The Village B – 
11.0 

B – 
12.4 

A – 7.9 A – 8.5 C – 
22.6 

C – 
23.1 

A – 9.1 A – 0.0 

Proposed B – 
11.7 

B – 
13.1 

A – 7.9 A – 8.7 D – 
28.6 

D – 
27.5 

A – 9.4 A – 0.0 

Notes: Numeric values in seconds delay, with increasing value for decreasing LOS.  

 

The following table shows the two-way two lane highway segment traffic LOS and 

volume/capacity (v/c) ratios for New Road east of Centerville Road (lowest volumes) and 

from Powhatan Secondary to Old News Road (highest volumes): 

 

TABLE SIX 
TWO-WAY TWO LANE HIGHWAY SEGMENT LOS ON NEWS ROAD 

 
 
CONDITION 

EAST OF CENTERVILLE POW. SEC. TO OLD NEWS 
AM PEAK HOUR PM PEAK HOUR AM PEAK HOUR PM PEAK HOUR 

2007/2008 B – 0.12 B – 0.15 C – 0.23 D – 0.32 
Approved C – 0.16 C – 0.15 C – 0.28 D – 0.35 
The Village C – 0.18 C – 0.17 C – 0.31 D – 0.40 
Proposed C – 0.19 C – 0.18 D – 0.34 D – 0.44 

Notes: Numeric values in volume capacity ratios (v/c), with increasing value for decreasing LOS.  

 

Needed improvements for News Road at Monticello Avenue were addressed with the West 

Monticello Plan prepared in 2006 and included in the March 1, 2008 traffic study for Section 

12 of New Town.  The March 1, 2008 traffic study includes a traffic forecast beyond the 

News Road corridor with resulting large volumes.  Any changes needed for the Monticello 

Marketplace driveway on News Road should be addressed with the design for the West 

Monticello Plan.  For the purposes of comparison, the following table presents signalized 

intersection LOS results for the traffic counts and forecasts presented in this report: 
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TABLE SEVEN 
SIGNALIZED INTERSECTION LOS AT  
NEWS ROAD/MONTICELLO AVENUE 

 
 
CONDITIO
N 

AM PEAK HOUR LOS 

Overall 
 

EB 
Left 

EB 
Thru 

WB 
Left 

WB 
Thru 

NB 
Left 

NB 
Thru 

NB 
Right 

SB 
Left 

SB 
L/T/R 

2007/2008 C – 
34.0 

D – 
45.4 

D – 
36.9 

C – 
25.0 

B – 
12.3 

D– 
41.2 

D – 
42.2 

D – 
42.2 

D – 
45.3 

D – 
39.8 

Approved D – 
35.2 

D – 
45.4 

D – 
38.9 

C – 
25.0 

B – 
13.1 

D– 
41.2 

D – 
42.5 

D – 
42.2 

D – 
47.4 

D – 
39.5 

The Village D – 
35.9 

D – 
45.4 

D – 
39.9 

C – 
24.9 

B – 
13.5 

D– 
40.9 

D – 
42.6 

D – 
41.8 

D – 
49.3 

D – 
40.1 

Proposed D – 
36.8 

D – 
45.4 

D – 
41.3 

C – 
24.9 

B – 
14.0 

D– 
40.7 

D – 
42.7 

D – 
41.7 

D – 
51.3 

D – 
41.0 

 
 
CONDITIO
N 

PM PEAK HOUR LOS 

Overall 
 

EB 
Left 

EB 
Thru 

WB 
Left 

WB 
Thru 

NB 
Left 

NB 
Thru 

NB 
Right 

SB 
Left 

SB 
L/T/R 

2007/2008 C – 
32.1 

D – 
44.5 

D – 
38.0 

C – 
28.0 

B – 
17.3 

D– 
40.1 

D – 
45.9 

D – 
39.7 

D – 
46.4 

D – 
43.2 

Approved C – 
33.1 

D – 
44.8 

D – 
39.1 

C – 
27.9 

B – 
18.0 

D– 
39.7 

D – 
50.0 

D – 
39.3 

D – 
48.6 

D – 
44.7 

The Village C – 
34.7 

D – 
43.3 

D – 
38.0 

C – 
29.5 

B – 
19.4 

D– 
39.4 

D – 
54.5 

D – 
39.1 

D – 
53.9 

D – 
47.4 

Proposed D – 
35.9 

D – 
43.7 

D – 
38.5 

C – 
29.5 

B – 
19.8 

D– 
39.2 

E – 
60.0 

D – 
38.9 

E – 
57.1 

D – 
49.1 

Notes: Numeric values in seconds delay, with increasing value for decreasing LOS.  

 

Overall, the total traffic forecast on News Road will be within the capacity of two lane News 

Road.  Stop-sign controlled traffic will experience LOS B through D, with LOS D occurring 

only in the PM peak hour.  

 

At Firestone Drive, Ford’s Colony will include an eastbound right turn lane for The Village 

development as well as a westbound left turn lane.  Ford’s Colony previously proffered the 

installation of a traffic signal at News Road/Firestone Drive at such time that traffic at the 

intersection warrants the traffic signal. 

 

Ford’s Colony also intends to provide a westbound left turn lane on News Road at Powhatan 

Secondary.  This westbound left turn lane will provide improved convenience to the residents 

of Powhatan Secondary and reduced delay for all westbound traffic on News Road.  
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NEWS ROAD CORRIDOR
REGIONAL LOCATION

DRW Consultants, LLC
804-794-7312

Exhibit 1a



Map # Name

I Ford’s Colony Ford’s Colony Increase News Road/Firestone counts by buildout (3050 
units)/April 07 (2272 units) ratio

Powhatan Secondary
North of News Road
Powhatan Secondary
South of News Road

III Springhill Ford’s Colony Built out; no assignment
IV Greensprings AES Assign trips for 74 unbuilt units
V Westport Ford’s Colony Assign trips for 108 unbuilt units
VI Liberty Ridge Ford’s Colony Assign trips for 139 unbuilt units
VII The Village At Ford’s Colony Ford’s Colony Assign proposed development trips
VIII Nixon/Graves (Realtec) Ford’s Colony Assign trips for one SF unit per 3 ac. (60 units)
IX Richardson Ford’s Colony Assign trips for one SF unit per 1 ac. (20 units)
X Beamer Ford’s Colony Assign trips for 70 new units

IIB Ford’s Colony Built out; no assignment

Development Inventory Source Forecast Technique

IIA Ford’s Colony Assign trips for 30 unbuilt units

Exhibit 1b
NEWS ROAD CORRIDOR

DEVELOPMENT INVENTORY

DRW Consultants, LLC
804-794-7312

Exhibit 1b



NEWS ROAD CORRIDOR
INTERSECTIONS

DRW Consultants, LLC
804-794-7312

Exhibit 1c
INTERSECTIONS







FORD'S COLONY EAST- WEST DISTRIBUTION SPLIT
TRAFFIC LOCATIONS

DRW Consultants, LLC
804-794-7312

Exhibit 2c



Exhibit 2d
FORD'S COLONY NORTH-SOUTH DISTRIBUTION SPLIT

TRAFFIC LOCATIONS

DRW Consultants, LLC
804-794-7312

Exhibit 2d
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DRW Consultants, LLC
804-794-7312
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LAND                    WEEKDAY TRIP GENERATION 
USE   SQ.FT., AM PEAK HOUR PM PEAK HOUR

TRACT LAND USE CODE OTHER UNITS Enter Exit Total Enter Exit Total DAILY

TABLE 1 - FORD'S COLONY TRIP GENERATION (I)
2007
avg. rate-adj. st. Single-Family 210 2,180 units 409 1226 1635 1387 815 2202 20863
eq.-adj. st. Condo/Townhouse 230 92 units 8 40 48 38 18 56 598

2007 TOTAL 2272 units 417 1266 1683 1425 833 2258 21461
BUILD OUT
avg. rate-adj. st. Single-Family 210 2,862 units 537 1610 2147 1821 1070 2891 27389
eq.-adj. st. Condo/Townhouse 230 188 units 15 71 86 68 33 101 1098

BUILDOUT TOTAL 3050 units 552 1681 2233 1889 1103 2992 28487

% INCREASE 32.4% 32.8% 32.7% 32.6% 32.4% 32.5% 32.7%

TABLE 2 - POWHATAN SECONDARY NORTH (IIA) - East West Split
eq.-adj. st. Single-Family 210 30 units 8 22 30 23 13 36 343

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Centerville North 22% 2 12% 3 13% 3 14% 2
Centerville South 5% 0 5% 1 5% 1 5% 1
Old News North 20% 2 5% 1 20% 5 15% 2

Monticello North 20% 2 45% 10 30% 7 35% 5
News East 23% 2 23% 5 22% 5 21% 3

Monticello South 10% 1 10% 2 10% 2 10% 1

AM Peak Hour
Entering Traffic Exiting Traffic Entering Traffic Exiting Traffic

Monticello South 10% 1 10% 2 10% 2 10% 1
100% 9 100% 22 100% 23 100% 14

NOTE:  ALL TRAFFIC ASSIGNED TO NEWS ROAD VIA POWHATAN SECONDARY

TABLE 3 - GREENSPRINGS (IV) - 40% To News Road
eq.-adj. st. Single-Family 210 74 units 15 46 61 52 30 82 788

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Centerville South 40% 6 40% 18 40% 21 40% 12
Centerville North 20% 3 20% 9 20% 10 20% 6
Old News North 10% 2 10% 5 10% 5 10% 3

Monticello North 20% 3 20% 9 20% 10 20% 6
News East 10% 2 10% 5 10% 5 10% 3

100% 16 100% 46 100% 51 100% 30
NOTE:  TRAFFIC ASSIGNED TO NEWS ROAD VIA CENTERVILLE ROAD

AM Peak Hour
Entering Traffic Exiting Traffic Entering Traffic Exiting Traffic

Trip generation rates from Trip Generation, 7th Edition (TG7) by 
the Institute of Transportation Engineers (ITE)

FORD'S COLONY, POWHATAN SECONDARY, GREENSPRINGS
TRIP GENERATION AND DISTRIBUTION

DRW Consultants, LLC
804-794-7312

Exhibit 4
TRIP GENERATION AND DISTRIBUTION



LAND                    WEEKDAY TRIP GENERATION 
USE   SQ.FT., AM PEAK HOUR PM PEAK HOUR

TRACT LAND USE CODE OTHER UNITS Enter Exit Total Enter Exit Total DAILY

TABLE 1 - WESTPORT (V) - North-South Split
eq.-adj. st. Single-Family 210 108 units 21 64 85 72 43 115 1116
Average of % ITE avg. trip rate for 1998 and 2003 - Ford's Colony 95% 46% 58% 49% 74% 58%
Ford's Colony Trip Generation Rates 108 units 20 30 49 35 32 67

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Centerville North 75% 15 72% 22 71% 25 79% 25
Centerville South 0% 0 0% 0 0% 0 0% 0
Old News North 5% 1 5% 2 5% 2 5% 2

Monticello North 10% 2 15% 5 15% 5 10% 3
News East 5% 1 5% 2 5% 2 5% 2

Monticello South 5% 1 3% 1 4% 1 1% 0
100% 20 100% 32 100% 35 100% 32

NOTE:  TRAFFIC ASSIGNED TO NEWS ROAD VIA CENTERVILLE ROAD

TABLE 2 - LIBERTY RIDGE (VI) - North-South Split
eq.-adj. st. Single-Family 210 138 units 27 79 106 90 53 143 1398

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Centerville North 75% 20 72% 57 71% 64 79% 42

AM Peak Hour
Entering Traffic Exiting Traffic Entering Traffic Exiting Traffic

AM Peak Hour
Entering Traffic Exiting Traffic Entering Traffic Exiting Traffic

Centerville North 75% 20 72% 57 71% 64 79% 42
Centerville South 0% 0 0% 0 0% 0 0% 0
Old News North 5% 1 5% 4 5% 5 5% 3

Monticello North 10% 3 15% 12 15% 14 10% 5
News East 5% 1 5% 4 5% 5 5% 3

Monticello South 5% 1 3% 2 4% 4 1% 1
100% 26 100% 79 100% 92 100% 54

NOTE:  TRAFFIC ASSIGNED TO NEWS ROAD VIA CENTERVILLE ROAD

Trip generation rates from Trip Generation, 7th Edition (TG7) by 
the Institute of Transportation Engineers (ITE)

E hibi 5
WESTPORT, LIBERTY RIDGE

TRIP GENERATION AND DISTRIBUTION

DRW Consultants, LLC
804-794-7312

Exhibit 5



LAND                    WEEKDAY TRIP GENERATION 
USE   SQ.FT., AM PEAK HOUR PM PEAK HOUR

TRACT LAND USE CODE OTHER UNITS Enter Exit Total Enter Exit Total DAILY
TABLE 1 - THE VILLAGE TRIP GENERATION

Elderly Detached 251 32 units 4 6 10 13 9 22 206
Elderly Attached 252 332 units 12 15 27 23 14 37 1155
Congregate Care 253 290 units 10 7 17 27 22 49 586
Assisted Living 254 118 occ.bed 15 5 20 18 16 34 323

rate/adj. st. Nursing Home 620 180 beds 21 10 31 13 27 40 427
TOTAL 952 units 62 43 105 94 88 182 2697

Elderly Detached 251 may have recreation, but not central dining or health care
Elderly Attached 252 apartment-like residential units
Congregate Care 253 centralized amenities:  dining, house keeping, trans., social/rec
Assisted Living 254 protective oversight, ALS and Alzheimers may be included

ITE USE CODE 253 254 251 252
CCRC Asst. Liv. CCRC Town Ind. Non

Apt Skill Care Total Homes L.U. CCRC
Community 1 154 18 172 6
Community 2 100 100 26 214
Community 3 136 136 118

290 118 408 32 332 364

TABLE 2 THE VILLAGE SITE TRIP DISTRIBUTION East West Split

FORD'S COLONY CCRC 
DEFINITIONS

TG 7
Definitions

TABLE 2 - THE VILLAGE SITE TRIP DISTRIBUTION - East West Split
62 43 105 94 88 182

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Centerville North 22% 14 12% 5 13% 12 14% 12
Centerville South 5% 3 5% 2 5% 5 5% 4
Old News North 20% 12 5% 2 20% 19 15% 13

Monticello North 20% 12 45% 19 30% 28 35% 31
News East 23% 14 23% 10 22% 21 21% 18

Monticello South 10% 6 10% 4 10% 9 10% 9
100% 61 100% 42 100% 94 100% 87

Entering Traffic Exiting Traffic
AM Peak Hour

Entering Traffic Exiting Traffic

Trip generation rates from Trip Generation, 7th Edition (TG7) by 
the Institute of Transportation Engineers (ITE)

THE VILLAGE AT FORD'S COLONY (VII)
TRIP GENERATION AND DISTRIBUTION

DRW Consultants, LLC
804-794-7312

Exhibit 6
TRIP GENERATION AND DISTRIBUTION



LAND                    WEEKDAY TRIP GENERATION 
USE   SQ.FT., AM PEAK HOUR PM PEAK HOUR

TRACT LAND USE CODE OTHER UNITS Enter Exit Total Enter Exit Total DAILY

TABLE 1 - NIXON-GRAVES (VIII) - East-West Split
eq.-adj. st. Single-Family 210 60 units 13 38 51 43 25 68 650

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Centerville North 22% 3 12% 5 13% 6 14% 4
Centerville South 5% 1 5% 2 5% 2 5% 1
Old News North 20% 3 5% 2 20% 9 15% 4

Monticello North 20% 3 45% 17 30% 13 35% 9
News East 23% 3 23% 9 22% 9 21% 5

Monticello South 10% 1 10% 4 10% 4 10% 3
100% 14 100% 39 100% 43 100% 26

NOTE:  ALL TRAFFIC ASSIGNED TO NEWS ROAD 

TABLE 2 - RICHARDSON (IX) - East-West Split
eq.-adj. st. Single-Family 210 39 units 9 28 37 29 17 46 437

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Centerville North 22% 2 12% 3 13% 4 14% 2
Centerville South 5% 0 5% 1 5% 1 5% 1
Old News North 20% 2 5% 1 20% 6 15% 3

AM Peak Hour
Entering Traffic Exiting Traffic Entering Traffic Exiting Traffic

AM Peak Hour
Entering Traffic Exiting Traffic Entering Traffic Exiting Traffic

Old News North 20% 2 5% 1 20% 6 15% 3
Monticello North 20% 2 45% 13 30% 9 35% 6

News East 23% 2 23% 6 22% 6 21% 4
Monticello South 10% 1 10% 3 10% 3 10% 2

100% 9 100% 27 100% 29 100% 18
NOTE:  ALL TRAFFIC ASSIGNED TO NEWS ROAD 

TABLE 3 - BEAMER (X) - North-South Split
eq.-adj. st. Condo/Townhouse 230 70 units 7 32 39 30 15 45 474

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
Centerville North 5% 0 5% 2 5% 2 5% 1
Centerville South 5% 0 5% 2 5% 2 5% 1
Old News North 75% 5 72% 23 71% 21 79% 12

Monticello North 0% 0 0% 0 0% 0 0% 0
News East 10% 1 13% 4 10% 3 10% 2

Monticello South 5% 0 5% 2 9% 3 1% 0
100% 6 100% 33 100% 31 100% 16

AM Peak Hour
Entering Traffic Exiting Traffic Entering Traffic Exiting Traffic

Trip generation rates from Trip Generation, 7th Edition (TG7) by 
the Institute of Transportation Engineers (ITE)

E hibi 7
NIXON-GRAVES, RICHARDSON, BEAMER
TRIP GENERATION AND DISTRIBUTION

DRW Consultants, LLC
804-794-7312

Exhibit 7



News 

227 173 272 276 199 292
99 36% 93 32%

IN: 682 IN: 828
OUT: 682 OUT: 828

54 94 77 163
262 191 285 296 230 393

71 66

318 53% 170 148 399 40% 159 240

385 59% 228 157 503 37% 186 317

13 9
0 0 133 0 0 95

0 223 5 120 0 175 11 86
IN: 538 IN: 726
OUT: 538 OUT: 726

0 0 144 33 0 0 308 137
0 0 38 0 0 148

0 0

520 66% 343 177 706 37% 261 445

730 67% 489 241 1001 40% 396 605
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Centerville
Road
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Firestone
Drive

N
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d

Centerville
Road

730 67% 489 241 1001 40% 396 605

53 132
2 0 72 2 0 186

1 452 36 19 2 331 63 54
IN: 774 IN: 1106
OUT: 774 OUT: 1106

1 1 187 21 4 0 469 48
4 0 57 7 0 111

3 3

474 209 388 517

464 190 479 575

113 291
213 179 467 688 531 1257

24 70 370 175 92 133 254 435
IN: 1914 IN: 2801
OUT: 1914 OUT: 2801

32 10 45 268 98 65 186 319
660 610 1248 495 358 931

18 39

263 323 607 570

TOTAL IN: 3908 TOTAL IN: 5461

DRW Consultants, LLC
804-794-7312APPROVED DEVELOPMENT TRAFFIC FORECAST (I THRU VI)

(2007/2008 Counts And All Approved Development Traffic)

AM PEAK HOUR
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Exhibit 8
(2007/2008 Counts And All Approved Development Traffic)



News 

229 173 286 280 199 304
113 40% 105 35%

IN: 706 IN: 861
OUT: 706 OUT: 861

56 99 81 175
265 191 290 301 230 405

74 71

342 55% 187 155 432 41% 176 256

409 60% 245 164 536 38% 203 333

13 9
61 0 133 94 0 95

17 223 5 120 17 175 11 86
IN: 641 IN: 907
OUT: 641 OUT: 907

7 44 144 33 16 77 308 137
42 0 38 87 0 148

35 71

599 63% 378 221 854 39% 332 522

809 65% 524 285 1149 41% 467 682
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Firestone
Drive
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d

Centerville
Road

809 65% 524 285 1149 41% 467 682

65 151
2 0 84 2 0 205

1 485 38 19 2 389 76 54
IN: 853 IN: 1254
OUT: 853 OUT: 1254

1 1 219 21 4 0 527 48
4 0 59 7 0 124

3 3

507 241 44% 446 575

497 222 537 633

125 319
217 179 479 697 531 1285

28 80 389 175 101 151 285 435
IN: 1979 IN: 2917
OUT: 1979 OUT: 2917

38 10 59 268 107 65 207 319
666 610 1267 504 358 962

18 39

273 337 625 591

TOTAL IN: 4179 TOTAL IN: 5939

DRW Consultants, LLC
804-794-7312THE VILLAGE AT FORD'S COLONY TRAFFIC FORECAST (I THRU VII)

(Approved Development Forecast And The Village Traffic)

AM PEAK HOUR
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Exhibit 9
(Approved Development Forecast And The Village Traffic)



News 

234 173 291 283 199 316
118 41% 117 37%

IN: 727 IN: 888
OUT: 727 OUT: 888

61 109 84 182
266 191 300 306 230 412

75 76

363 53% 193 170 459 42% 193 266

485 62% 300 185 637 38% 243 394

13 9
61 0 133 94 0 95

17 278 5 120 17 215 11 86
IN: 717 IN: 1008
OUT: 717 OUT: 1008

7 44 165 33 16 77 369 137
42 0 38 87 0 148

35 71

675 64% 433 242 955 39% 372 583

885 65% 579 306 1250 41% 507 743
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Road

885 65% 579 306 1250 41% 507 743

74 168
2 0 99 2 0 224

1 537 41 25 2 418 87 56
IN: 936 IN: 1363
OUT: 936 OUT: 1363

1 1 231 22 4 0 571 54
4 0 63 7 0 141

3 3

565 254 477 625

790 555 235 1251 568 683

130 341
226 179 484 702 531 1307

37 99 419 175 106 162 300 435
IN: 2050 IN: 2998
OUT: 2050 OUT: 2998

40 10 65 268 117 65 225 319
668 610 1297 514 358 977

18 39

292 343 636 609

TOTAL IN: 4430 TOTAL IN: 6257

DRW Consultants, LLC
804-794-7312PROPOSED DEVELOPMENT TRAFFIC FORECAST (I THRU X) 

(The Village Forecast With Proposed Development Traffic)

AM PEAK HOUR
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(The Village Forecast With Proposed Development Traffic)
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AM PEAK HOUR Date:
LOCATION: Centerville Road/News Road

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

 7:00 to 7:15 34 10 19 44 14 20 141
 7:15 to 7:30 91 19 35 83 26 33 287
 7:30 to 7:45 133 36 46 128 38 60 441
 7:45 to 8:00 182 52 64 170 45 78 591
 8:00 to 8:15 216 66 79 195 54 87 697
 8:15 to 8:30 267 70 103 228 61 117 846
 8:30 to 8:45 308 80 120 262 66 139 975
 8:45 to 9:00 357 90 134 296 73 157 1107
Count Sheet F E B A D C
15 MINUTE INTERVAL COUNTS

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 7:15 0 34 10 19 44 0 0 0 0 14 0 20 141
 7:15 to 7:30 0 57 9 16 39 0 0 0 0 12 0 13 146
 7:30 to 7:45 0 42 17 11 45 0 0 0 0 12 0 27 154
 7:45 to 8:00 0 49 16 18 42 0 0 0 0 7 0 18 150
 8:00 to 8:15 0 34 14 15 25 0 0 0 0 9 0 9 106
 8:15 to 8:30 0 51 4 24 33 0 0 0 0 7 0 30 149
 8:30 to 8:45 0 41 10 17 34 0 0 0 0 5 0 22 129
 8:45 to 9:00 0 49 10 14 34 0 0 0 0 7 0 18 132
HOUR INTERVAL

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 8:00 0 182 52 64 170 0 0 0 0 45 0 78 591
 7:15 to 8:15 0 182 56 60 151 0 0 0 0 40 0 67 556
 7:30 to 8:30 0 176 51 68 145 0 0 0 0 35 0 84 559
 7:45 to 8:45 0 175 44 74 134 0 0 0 0 28 0 79 534
 8:00 to 9:00 0 175 38 70 126 0 0 0 0 28 0 79 516

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 8:00 0 182 52 64 170 0 0 0 0 45 0 78 591
 8:00 to 9:00 0 175 38 70 126 0 0 0 0 28 0 79 516

Exhibit A1

Thu, 4/26/07



PM PEAK HOUR Date:
LOCATION: Centerville Road/News Road

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 3:45 to 4:00
 4:00 to 4:15 46 15 12 44 18 22 157
 4:15 to 4:30 112 28 28 97 30 50 345
 4:30 to 4:45 160 35 45 133 48 78 499
 4:45 to 5:00 212 44 67 174 64 106 667
 5:00 to 5:15 274 62 84 227 79 140 866
 5:15 to 5:30 337 75 96 277 90 172 1047
 5:30 to 5:45 384 87 114 322 103 200 1210
 5:45 to 6:00 425 96 121 371 112 221 1346
Count Sheet F E B A D C
15 MINUTE INTERVAL COUNTS

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 4:15 0 46 15 12 44 0 0 0 0 18 0 22 157
 4:15 to 4:30 0 66 13 16 53 0 0 0 0 12 0 28 188
 4:30 to 4:45 0 48 7 17 36 0 0 0 0 18 0 28 154
 4:45 to 5:00 0 52 9 22 41 0 0 0 0 16 0 28 168
 5:00 to 5:15 0 62 18 17 53 0 0 0 0 15 0 34 199
 5:15 to 5:30 0 63 13 12 50 0 0 0 0 11 0 32 181
 5:30 to 5:45 0 47 12 18 45 0 0 0 0 13 0 28 163
 5:45 to 6:00 0 41 9 7 49 0 0 0 0 9 0 21 136
HOUR INTERVAL

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 5:00 0 212 44 67 174 0 0 0 0 64 0 106 667
 4:15 to 5:15 0 228 47 72 183 0 0 0 0 61 0 118 709
 4:30 to 5:30 0 225 47 68 180 0 0 0 0 60 0 122 702
 4:45 to 5:45 0 224 52 69 189 0 0 0 0 55 0 122 711
 5:00 to 6:00 0 213 52 54 197 0 0 0 0 48 0 115 679

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:45 to 5:45 0 224 52 69 189 0 0 0 0 55 0 122 711

Exhibit A2

Wed, 4/25/07



AM PEAK HOUR
LOCATION: News Road/Firestone Drive

DATE:
Thu, 4/26/07

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

 7:00 to 7:15 10 1 0 54 29 3 97
 7:15 to 7:30 23 2 1 109 53 6 194
 7:30 to 7:45 37 6 1 142 89 10 285
 7:45 to 8:00 55 6 2 197 113 17 390
 8:00 to 8:15 72 9 3 244 140 26 494
 8:15 to 8:30 88 12 4 252 180 30 566
 8:30 to 8:45 119 14 4 320 209 36 702
 8:45 to 9:00 145 16 6 367 235 42 811
Count Sheet C D E F A B

15 MINUTE INCREMENT COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 7:15 0 0 0 10 0 1 0 54 0 0 29 3 97
 7:15 to 7:30 0 0 0 13 0 1 1 55 0 0 24 3 97
 7:30 to 7:45 0 0 0 14 0 4 0 33 0 0 36 4 91
 7:45 to 8:00 0 0 0 18 0 0 1 55 0 0 24 7 105
 8:00 to 8:15 0 0 0 17 0 3 1 47 0 0 27 9 104
 8:15 to 8:30 0 0 0 16 0 3 1 8 0 0 40 4 72
 8:30 to 8:45 0 0 0 31 0 2 0 68 0 0 29 6 136
 8:45 to 9:00 0 0 0 26 0 2 2 47 0 0 26 6 109

HOUR INCREMENT
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 8:00 0 0 0 55 0 6 2 197 0 0 113 17 390
 7:15 to 8:15 0 0 0 62 0 8 3 190 0 0 111 23 397
 7:30 to 8:30 0 0 0 65 0 10 3 143 0 0 127 24 372
 7:45 to 8:45 0 0 0 82 0 8 3 178 0 0 120 26 417
 8:00 to 9:00 0 0 0 90 0 10 4 170 0 0 122 25 421

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 8:00 to 9:00 0 0 0 90 0 10 4 170 0 0 122 25 421

Exhibit B1



PM PEAK HOUR
LOCATION: News Road/Firestone Drive

DATE:
Wed, 4/25/07

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

 4:00 to 4:15 19 4 3 27 53 24 130
 4:15 to 4:30 36 7 3 58 91 49 244
 4:30 to 4:45 47 7 5 91 148 80 378
 4:45 to 5:00 69 13 7 127 202 101 519
 5:00 to 5:15 84 14 8 166 274 130 676
 5:15 to 5:30 101 14 11 198 338 152 814
 5:30 to 5:45 111 18 14 230 393 173 939
 5:45 to 6:00 122 20 16 259 438 191 1046
Count Sheet C D E F A B

15 MINUTE INCREMENT COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 4:15 0 0 0 19 0 4 3 27 0 0 53 24 130
 4:15 to 4:30 0 0 0 17 0 3 0 31 0 0 38 25 114
 4:30 to 4:45 0 0 0 11 0 0 2 33 0 0 57 31 134
 4:45 to 5:00 0 0 0 22 0 6 2 36 0 0 54 21 141
 5:00 to 5:15 0 0 0 15 0 1 1 39 0 0 72 29 157
 5:15 to 5:30 0 0 0 17 0 0 3 32 0 0 64 22 138
 5:30 to 5:45 0 0 0 10 0 4 3 32 0 0 55 21 125
 5:45 to 6:00 0 0 0 11 0 2 2 29 0 0 45 18 107

HOUR INCREMENT
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 5:00 0 0 0 69 0 13 7 127 0 0 202 101 519
 4:15 to 5:15 0 0 0 65 0 10 5 139 0 0 221 106 546
 4:30 to 5:30 0 0 0 65 0 7 8 140 0 0 247 103 570
 4:45 to 5:45 0 0 0 64 0 11 9 139 0 0 245 93 561
 5:00 to 6:00 0 0 0 53 0 7 9 132 0 0 236 90 527

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:30 to 5:30 0 0 0 65 0 7 8 140 0 0 247 103 570

Exhibit B2



AM PEAK HOUR Date:
LOCATION: News Road/Old News Road

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

 7:00 to 7:15 0
 7:15 to 7:30 0
 7:30 to 7:45 0
 7:45 to 8:00 0
 8:00 to 8:15 0
 8:15 to 8:30 0
 8:30 to 8:45 0
 8:45 to 9:00 0
Count Sheet
15 MINUTE INTERVAL COUNTS

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 7:15 0 0 0 0 0 4 2 46 0 0 12 7 71
 7:15 to 7:30 0 0 0 2 0 5 4 91 0 0 37 2 141
 7:30 to 7:45 0 0 0 14 0 13 4 84 0 0 18 1 134
 7:45 to 8:00 0 0 0 2 0 8 7 108 0 0 34 2 161
 8:00 to 8:15 0 0 0 5 0 16 9 104 0 0 65 7 206
 8:15 to 8:30 1 0 0 2 0 8 2 54 0 0 34 6 107
 8:30 to 8:45 0 0 0 4 0 14 3 87 0 0 32 3 143
 8:45 to 9:00 0 0 3 8 0 8 9 121 1 1 30 5 186
HOUR INTERVAL

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 8:00 0 0 0 18 0 30 17 329 0 0 101 12 507
 7:15 to 8:15 0 0 0 23 0 42 24 387 0 0 154 12 642
 7:30 to 8:30 1 0 0 23 0 45 22 350 0 0 151 16 608
 7:45 to 8:45 1 0 0 13 0 46 21 353 0 0 165 18 617
 8:00 to 9:00 1 0 3 19 0 46 23 366 1 1 161 21 642

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:15 to 8:15 0 0 0 23 0 42 24 387 0 0 154 12 642
 8:00 to 9:00 1 0 3 19 0 46 23 366 1 1 161 21 642

Exhibit C1

Tue, 1/29/08



PM PEAK HOUR Date:
LOCATION: News Road/Old News Road

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 3:45 to 4:00
 4:00 to 4:15 0
 4:15 to 4:30 0
 4:30 to 4:45 0
 4:45 to 5:00 0
 5:00 to 5:15 0
 5:15 to 5:30 0
 5:30 to 5:45 0
 5:45 to 6:00 0
Count Sheet
15 MINUTE INTERVAL COUNTS

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 4:15 0 0 0 5 0 19 11 47 1 0 53 8 144
 4:15 to 4:30 1 0 0 8 0 26 9 56 0 1 99 11 211
 4:30 to 4:45 0 0 0 25 0 29 14 81 2 0 112 19 282
 4:45 to 5:00 0 0 0 8 0 13 11 66 0 0 77 2 177
 5:00 to 5:15 0 0 2 7 0 31 12 71 0 0 86 11 220
 5:15 to 5:30 4 0 1 14 0 35 13 63 0 0 107 16 253
 5:30 to 5:45 1 0 0 6 0 26 8 82 0 0 106 16 245
 5:45 to 6:00 0 0 1 9 0 29 8 66 4 0 80 10 207
HOUR INTERVAL

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 5:00 1 0 0 46 0 87 45 250 3 1 341 40 814
 4:15 to 5:15 1 0 2 48 0 99 46 274 2 1 374 43 890
 4:30 to 5:30 4 0 3 54 0 108 50 281 2 0 382 48 932
 4:45 to 5:45 5 0 3 35 0 105 44 282 0 0 376 45 895
 5:00 to 6:00 5 0 4 36 0 121 41 282 4 0 379 53 925

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:30 to 5:30 4 0 3 54 0 108 50 281 2 0 382 48 932

Exhibit C2

Tue, 1/29/08



AM PEAK HOUR Date:
LOCATION: MONTICELLO AVENUE/NEWS ROAD

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

 7:00 to 7:15 5 12 44 59 14 9 9 112 5 37 49 14 369
 7:15 to 7:30 8 24 112 143 24 11 21 237 6 72 89 29 776
 7:30 to 7:45 11 35 175 217 32 17 23 398 13 111 134 44 1210
 7:45 to 8:00 11 41 251 316 45 20 29 586 19 160 176 74 1728
 8:00 to 8:15 15 49 312 372 61 27 37 722 23 212 228 113 2171
 8:15 to 8:30 19 60 375 428 75 32 41 838 26 258 281 143 2576
 8:30 to 8:45 27 75 428 489 95 37 48 921 31 309 324 172 2956
 8:45 to 9:00 33 86 486 569 126 46 55 1039 42 373 380 193 3428
Count Sheet J K L G H I A B C D E F
15 MINUTE INTERVAL COUNTS

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 7:15 5 12 44 59 14 9 9 112 5 37 49 14 369
 7:15 to 7:30 3 12 68 84 10 2 12 125 1 35 40 15 407
 7:30 to 7:45 3 11 63 74 8 6 2 161 7 39 45 15 434
 7:45 to 8:00 0 6 76 99 13 3 6 188 6 49 42 30 518
 8:00 to 8:15 4 8 61 56 16 7 8 136 4 52 52 39 443
 8:15 to 8:30 4 11 63 56 14 5 4 116 3 46 53 30 405
 8:30 to 8:45 8 15 53 61 20 5 7 83 5 51 43 29 380
 8:45 to 9:00 6 11 58 80 31 9 7 118 11 64 56 21 472
HOUR INTERVAL

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 8:00 11 41 251 316 45 20 29 586 19 160 176 74 1728
 7:15 to 8:15 10 37 268 313 47 18 28 610 18 175 179 99 1802
 7:30 to 8:30 11 36 263 285 51 21 20 601 20 186 192 114 1800
 7:45 to 8:45 16 40 253 272 63 20 25 523 18 198 190 128 1746
 8:00 to 9:00 22 45 235 253 81 26 26 453 23 213 204 119 1700

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:15 to 8:15 10 37 268 313 47 18 28 610 18 175 179 99 1802

Exhibit D1

Tue, 3/11/08



PM PEAK HOUR Date:
LOCATION: MONTICELLO AVENUE/NEWS ROAD

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 3:45 to 4:00
 4:00 to 4:15 8 40 57 34 20 15 8 60 7 107 101 39 496
 4:15 to 4:30 16 88 141 72 49 29 25 148 17 221 206 93 1105
 4:30 to 4:45 24 122 211 115 81 42 37 218 27 304 318 133 1632
 4:45 to 5:00 35 162 291 165 116 56 52 319 32 406 437 190 2261
 5:00 to 5:15 47 208 384 233 152 71 73 393 45 520 564 251 2941
 5:15 to 5:30 69 259 448 291 183 84 93 505 55 646 702 321 3656
 5:30 to 5:45 83 287 528 339 205 107 120 584 61 738 819 372 4243
 5:45 to 6:00 100 321 607 388 232 133 139 675 71 823 952 423 4864
Count Sheet D E F A B C J K L G H I
15 MINUTE INTERVAL COUNTS

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 4:15 8 40 57 34 20 15 8 60 7 107 101 39 496
 4:15 to 4:30 8 48 84 38 29 14 17 88 10 114 105 54 609
 4:30 to 4:45 8 34 70 43 32 13 12 70 10 83 112 40 527
 4:45 to 5:00 11 40 80 50 35 14 15 101 5 102 119 57 629
 5:00 to 5:15 12 46 93 68 36 15 21 74 13 114 127 61 680
 5:15 to 5:30 22 51 64 58 31 13 20 112 10 126 138 70 715
 5:30 to 5:45 14 28 80 48 22 23 27 79 6 92 117 51 587
 5:45 to 6:00 17 34 79 49 27 26 19 91 10 85 133 51 621
HOUR INTERVAL

NB NB NB SB SB SB EB EB EB WB WB WB
    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 5:00 35 162 291 165 116 56 52 319 32 406 437 190 2261
 4:15 to 5:15 39 168 327 199 132 56 65 333 38 413 463 212 2445
 4:30 to 5:30 53 171 307 219 134 55 68 357 38 425 496 228 2551
 4:45 to 5:45 59 165 317 224 124 65 83 366 34 434 501 239 2611
 5:00 to 6:00 65 159 316 223 116 77 87 356 39 417 515 233 2603

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:45 to 5:45 59 165 317 224 124 65 83 366 34 434 501 239 2611
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HCM Unsignalized Intersection Capacity Analysis 2007/2008 AM Exhibit G1
2: News Road & Centerville Road Page 1
DRW Consultants, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 45 78 182 52 64 170
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 49 85 198 57 70 185
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 550 226 254
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 550 226 254
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 90 95
cM capacity (veh/h) 470 813 1311

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 134 254 254
Volume Left 49 0 70
Volume Right 85 57 0
cSH 642 1700 1311
Volume to Capacity 0.21 0.15 0.05
Queue Length (ft) 20 0 4
Control Delay (s) 12.1 0.0 2.5
Lane LOS B A
Approach Delay (s) 12.1 0.0 2.5
Approach LOS B

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 42.5% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2007/2008 PM Exhibit G2
2: News Road & Centerville Road Page 1
DRW Consultants, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 55 122 224 52 69 189
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 60 133 243 57 75 205
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 627 272 300
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 627 272 300
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 86 83 94
cM capacity (veh/h) 421 767 1261

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 192 300 280
Volume Left 60 0 75
Volume Right 133 57 0
cSH 611 1700 1261
Volume to Capacity 0.32 0.18 0.06
Queue Length (ft) 34 0 5
Control Delay (s) 13.6 0.0 2.5
Lane LOS B A
Approach Delay (s) 13.6 0.0 2.5
Approach LOS B

Intersection Summary
Average Delay 4.3
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Approved AM Exhibit G3
2: News Road & Centerville Road Page 1
DRW Consultants, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 54 94 191 71 99 173
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 59 102 208 77 108 188
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 649 246 285
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 649 246 285
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 85 87 92
cM capacity (veh/h) 398 793 1277

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 161 285 296
Volume Left 59 0 108
Volume Right 102 77 0
cSH 582 1700 1277
Volume to Capacity 0.28 0.17 0.08
Queue Length (ft) 28 0 7
Control Delay (s) 13.5 0.0 3.4
Lane LOS B A
Approach Delay (s) 13.5 0.0 3.4
Approach LOS B

Intersection Summary
Average Delay 4.3
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Approved PM Exhibit G4
2: News Road & Centerville Road Page 1
DRW Consultants, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 77 163 230 66 93 199
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 84 177 250 72 101 216
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 704 286 322
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 704 286 322
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 77 76 92
cM capacity (veh/h) 370 753 1238

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 261 322 317
Volume Left 84 0 101
Volume Right 177 72 0
cSH 565 1700 1238
Volume to Capacity 0.46 0.19 0.08
Queue Length (ft) 60 0 7
Control Delay (s) 16.7 0.0 3.1
Lane LOS C A
Approach Delay (s) 16.7 0.0 3.1
Approach LOS C

Intersection Summary
Average Delay 5.9
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Village AM Exhibit G5
2: News Road & Centerville Road Page 1
DRW Consultants, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 56 99 191 74 113 173
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 61 108 208 80 123 188
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 682 248 288
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 682 248 288
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 84 86 90
cM capacity (veh/h) 376 791 1274

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 168 288 311
Volume Left 61 0 123
Volume Right 108 80 0
cSH 565 1700 1274
Volume to Capacity 0.30 0.17 0.10
Queue Length (ft) 31 0 8
Control Delay (s) 14.1 0.0 3.7
Lane LOS B A
Approach Delay (s) 14.1 0.0 3.7
Approach LOS B

Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 49.1% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Village PM Exhibit G6
2: News Road & Centerville Road Page 1
DRW Consultants, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 81 175 230 71 105 199
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 88 190 250 77 114 216
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 733 289 327
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 733 289 327
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 75 75 91
cM capacity (veh/h) 352 751 1232

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 278 327 330
Volume Left 88 0 114
Volume Right 190 77 0
cSH 552 1700 1232
Volume to Capacity 0.50 0.19 0.09
Queue Length (ft) 70 0 8
Control Delay (s) 17.9 0.0 3.4
Lane LOS C A
Approach Delay (s) 17.9 0.0 3.4
Approach LOS C

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Proposed AM Exhibit G7
2: News Road & Centerville Road Page 1
DRW Consultants, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 61 109 191 75 118 173
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 66 118 208 82 128 188
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 693 248 289
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 693 248 289
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 82 85 90
cM capacity (veh/h) 368 790 1273

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 185 289 316
Volume Left 66 0 128
Volume Right 118 82 0
cSH 560 1700 1273
Volume to Capacity 0.33 0.17 0.10
Queue Length (ft) 36 0 8
Control Delay (s) 14.6 0.0 3.9
Lane LOS B A
Approach Delay (s) 14.6 0.0 3.9
Approach LOS B

Intersection Summary
Average Delay 4.9
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Proposed PM Exhibit G8
2: News Road & Centerville Road Page 1
DRW Consultants, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 84 182 230 76 117 199
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 91 198 250 83 127 216
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 762 291 333
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 762 291 333
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 73 74 90
cM capacity (veh/h) 334 748 1227

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 289 333 343
Volume Left 91 0 127
Volume Right 198 83 0
cSH 538 1700 1227
Volume to Capacity 0.54 0.20 0.10
Queue Length (ft) 79 0 9
Control Delay (s) 19.2 0.0 3.7
Lane LOS C A
Approach Delay (s) 19.2 0.0 3.7
Approach LOS C

Intersection Summary
Average Delay 7.1
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2007/2008 PM Exhibit H1
2: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 4 170 122 25 90 10
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 4 185 133 27 98 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 160 326 133
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 160 326 133
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 85 99
cM capacity (veh/h) 1419 666 917

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 4 185 133 27 98 11
Volume Left 4 0 0 0 98 0
Volume Right 0 0 0 27 0 11
cSH 1419 1700 1700 1700 666 917
Volume to Capacity 0.00 0.11 0.08 0.02 0.15 0.01
Queue Length (ft) 0 0 0 0 13 1
Control Delay (s) 7.5 0.0 0.0 0.0 11.3 9.0
Lane LOS A B A
Approach Delay (s) 0.2 0.0 11.1
Approach LOS B

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 20.6% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2007/2008 PM Exhibit H2
2: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 8 140 247 103 65 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 9 152 268 112 71 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 380 438 268
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 380 438 268
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 88 99
cM capacity (veh/h) 1178 572 770

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 9 152 268 112 71 8
Volume Left 9 0 0 0 71 0
Volume Right 0 0 0 112 0 8
cSH 1178 1700 1700 1700 572 770
Volume to Capacity 0.01 0.09 0.16 0.07 0.12 0.01
Queue Length (ft) 1 0 0 0 11 1
Control Delay (s) 8.1 0.0 0.0 0.0 12.2 9.7
Lane LOS A B A
Approach Delay (s) 0.4 0.0 11.9
Approach LOS B

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 23.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Approved AM Exhibit H3
2: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 5 223 144 33 120 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 242 157 36 130 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 192 410 157
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 192 410 157
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 78 98
cM capacity (veh/h) 1381 596 889

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 5 242 157 36 130 14
Volume Left 5 0 0 0 130 0
Volume Right 0 0 0 36 0 14
cSH 1381 1700 1700 1700 596 889
Volume to Capacity 0.00 0.14 0.09 0.02 0.22 0.02
Queue Length (ft) 0 0 0 0 21 1
Control Delay (s) 7.6 0.0 0.0 0.0 12.7 9.1
Lane LOS A B A
Approach Delay (s) 0.2 0.0 12.4
Approach LOS B

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 25.1% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Approved PM Total Exhibit H4
2: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 11 175 308 137 86 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 12 190 335 149 93 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 484 549 335
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 484 549 335
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 81 99
cM capacity (veh/h) 1079 491 707

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 12 190 335 149 93 10
Volume Left 12 0 0 0 93 0
Volume Right 0 0 0 149 0 10
cSH 1079 1700 1700 1700 491 707
Volume to Capacity 0.01 0.11 0.20 0.09 0.19 0.01
Queue Length (ft) 1 0 0 0 17 1
Control Delay (s) 8.4 0.0 0.0 0.0 14.0 10.2
Lane LOS A B B
Approach Delay (s) 0.5 0.0 13.7
Approach LOS B

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 27.6% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Village AM Exhibit H5
2: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 5 223 17 44 155 33 7 0 35 120 0 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 242 18 48 168 36 8 0 38 130 0 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 204 261 541 562 252 555 536 168
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 204 261 541 562 252 555 536 168
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 96 98 100 95 68 100 98
cM capacity (veh/h) 1367 1304 431 418 787 408 433 876

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 5 261 48 168 36 8 38 130 14
Volume Left 5 0 48 0 0 8 0 130 0
Volume Right 0 18 0 0 36 0 38 0 14
cSH 1367 1700 1304 1700 1700 431 787 408 876
Volume to Capacity 0.00 0.15 0.04 0.10 0.02 0.02 0.05 0.32 0.02
Queue Length (ft) 0 0 3 0 0 1 4 34 1
Control Delay (s) 7.6 0.0 7.9 0.0 0.0 13.5 9.8 17.9 9.2
Lane LOS A A B A C A
Approach Delay (s) 0.2 1.5 10.4 17.1
Approach LOS B C

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 39.4% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Village PM Total Exhibit H6
2: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 11 175 17 77 308 137 16 0 71 86 0 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 12 190 18 84 335 149 17 0 77 93 0 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 484 209 735 874 199 793 735 335
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 484 209 735 874 199 793 735 335
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 94 94 100 91 64 100 99
cM capacity (veh/h) 1079 1362 312 267 842 263 322 707

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 12 209 84 335 149 17 77 93 10
Volume Left 12 0 84 0 0 17 0 93 0
Volume Right 0 18 0 0 149 0 77 0 10
cSH 1079 1700 1362 1700 1700 312 842 263 707
Volume to Capacity 0.01 0.12 0.06 0.20 0.09 0.06 0.09 0.36 0.01
Queue Length (ft) 1 0 5 0 0 4 8 39 1
Control Delay (s) 8.4 0.0 7.8 0.0 0.0 17.2 9.7 26.1 10.2
Lane LOS A A C A D B
Approach Delay (s) 0.5 1.2 11.1 24.6
Approach LOS B C

Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Proposed AM Exhibit H7
2: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 5 278 17 44 165 33 7 0 35 120 0 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 302 18 48 179 36 8 0 38 130 0 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 215 321 611 633 311 626 607 179
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 215 321 611 633 311 626 607 179
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 96 98 100 95 64 100 98
cM capacity (veh/h) 1355 1239 386 380 729 364 394 863

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 5 321 48 179 36 8 38 130 14
Volume Left 5 0 48 0 0 8 0 130 0
Volume Right 0 18 0 0 36 0 38 0 14
cSH 1355 1700 1239 1700 1700 386 729 364 863
Volume to Capacity 0.00 0.19 0.04 0.11 0.02 0.02 0.05 0.36 0.02
Queue Length (ft) 0 0 3 0 0 2 4 40 1
Control Delay (s) 7.7 0.0 8.0 0.0 0.0 14.5 10.2 20.3 9.2
Lane LOS A A B B C A
Approach Delay (s) 0.1 1.5 10.9 19.2
Approach LOS B C

Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Proposed PM Total Exhibit H8
2: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 11 215 17 77 369 137 16 0 71 86 0 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 12 234 18 84 401 149 17 0 77 93 0 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 550 252 845 984 243 903 845 401
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 550 252 845 984 243 903 845 401
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 94 93 100 90 57 100 98
cM capacity (veh/h) 1020 1313 262 230 796 220 277 649

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 12 252 84 401 149 17 77 93 10
Volume Left 12 0 84 0 0 17 0 93 0
Volume Right 0 18 0 0 149 0 77 0 10
cSH 1020 1700 1313 1700 1700 262 796 220 649
Volume to Capacity 0.01 0.15 0.06 0.24 0.09 0.07 0.10 0.43 0.02
Queue Length (ft) 1 0 5 0 0 5 8 49 1
Control Delay (s) 8.6 0.0 7.9 0.0 0.0 19.7 10.0 33.0 10.6
Lane LOS A A C B D B
Approach Delay (s) 0.4 1.0 11.8 30.9
Approach LOS B D

Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 44.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2007/2008 AM Exhibit I1
2: News Road & Old News Road Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 23 366 1 1 161 21 1 0 3 19 0 46
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 398 1 1 175 23 1 0 3 21 0 50
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 198 399 588 648 199 429 626 88
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 198 399 588 648 199 429 626 88
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 100 100 100 100 96 100 95
cM capacity (veh/h) 1372 1156 366 380 808 500 391 953

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 25 265 134 1 88 88 23 4 71
Volume Left 25 0 0 1 0 0 0 1 21
Volume Right 0 0 1 0 0 0 23 3 50
cSH 1372 1700 1700 1156 1700 1700 1700 621 754
Volume to Capacity 0.02 0.16 0.08 0.00 0.05 0.05 0.01 0.01 0.09
Queue Length (ft) 1 0 0 0 0 0 0 1 8
Control Delay (s) 7.7 0.0 0.0 8.1 0.0 0.0 0.0 10.8 10.3
Lane LOS A A B B
Approach Delay (s) 0.5 0.0 10.8 10.3
Approach LOS B B

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 29.0% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2007/2008 PM Exhibit I2
2: News Road & Old News Road Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 50 281 2 0 382 48 4 0 3 54 0 108
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 54 305 2 0 415 52 4 0 3 59 0 117
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 467 308 740 883 154 680 832 208
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 467 308 740 883 154 680 832 208
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 100 98 100 100 82 100 85
cM capacity (veh/h) 1090 1250 250 269 865 323 288 798

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 54 204 104 0 208 208 52 8 176
Volume Left 54 0 0 0 0 0 0 4 59
Volume Right 0 0 2 0 0 0 52 3 117
cSH 1090 1700 1700 1700 1700 1700 1700 360 536
Volume to Capacity 0.05 0.12 0.06 0.00 0.12 0.12 0.03 0.02 0.33
Queue Length (ft) 4 0 0 0 0 0 0 2 36
Control Delay (s) 8.5 0.0 0.0 0.0 0.0 0.0 0.0 15.2 15.0
Lane LOS A C B
Approach Delay (s) 1.3 0.0 15.2 15.0
Approach LOS C B

Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 34.1% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Approved AM Exhibit I3
2: News Road & Old News Road Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 36 452 1 1 187 21 1 0 3 19 0 53
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 39 491 1 1 203 23 1 0 3 21 0 58
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 226 492 732 798 246 533 776 102
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 226 492 732 798 246 533 776 102
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 100 100 100 100 95 100 94
cM capacity (veh/h) 1340 1067 284 308 754 418 317 934

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 39 328 165 1 102 102 23 4 78
Volume Left 39 0 0 1 0 0 0 1 21
Volume Right 0 0 1 0 0 0 23 3 58
cSH 1340 1700 1700 1067 1700 1700 1700 533 705
Volume to Capacity 0.03 0.19 0.10 0.00 0.06 0.06 0.01 0.01 0.11
Queue Length (ft) 2 0 0 0 0 0 0 1 9
Control Delay (s) 7.8 0.0 0.0 8.4 0.0 0.0 0.0 11.8 10.7
Lane LOS A A B B
Approach Delay (s) 0.6 0.0 11.8 10.7
Approach LOS B B

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Approved PM Exhibit I4
2: News Road & Old News Road Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 63 331 2 0 469 48 4 0 3 54 0 132
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 68 360 2 0 510 52 4 0 3 59 0 143
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 562 362 896 1060 181 830 1009 255
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 562 362 896 1060 181 830 1009 255
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 93 100 98 100 100 76 100 81
cM capacity (veh/h) 1005 1193 180 208 831 248 223 744

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 68 240 122 0 255 255 52 8 202
Volume Left 68 0 0 0 0 0 0 4 59
Volume Right 0 0 2 0 0 0 52 3 143
cSH 1005 1700 1700 1700 1700 1700 1700 271 471
Volume to Capacity 0.07 0.14 0.07 0.00 0.15 0.15 0.03 0.03 0.43
Queue Length (ft) 5 0 0 0 0 0 0 2 53
Control Delay (s) 8.8 0.0 0.0 0.0 0.0 0.0 0.0 18.7 18.3
Lane LOS A C C
Approach Delay (s) 1.4 0.0 18.7 18.3
Approach LOS C C

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 38.1% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Village AM Exhibit I5
2: News Road & Old News Road Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 38 485 1 1 219 21 1 0 3 19 0 65
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 41 527 1 1 238 23 1 0 3 21 0 71
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 261 528 802 873 264 590 851 119
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 261 528 802 873 264 590 851 119
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 100 100 100 100 95 100 92
cM capacity (veh/h) 1301 1035 247 277 734 380 286 910

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 41 351 177 1 119 119 23 4 91
Volume Left 41 0 0 1 0 0 0 1 21
Volume Right 0 0 1 0 0 0 23 3 71
cSH 1301 1700 1700 1035 1700 1700 1700 492 692
Volume to Capacity 0.03 0.21 0.10 0.00 0.07 0.07 0.01 0.01 0.13
Queue Length (ft) 2 0 0 0 0 0 0 1 11
Control Delay (s) 7.9 0.0 0.0 8.5 0.0 0.0 0.0 12.4 11.0
Lane LOS A A B B
Approach Delay (s) 0.6 0.0 12.4 11.0
Approach LOS B B

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 33.3% ICU Level of Service A
Analysis Period (min) 15



C:\Projects\665 Fords Colony 2007\News Road Analysis\04-04-08 News Road Report\ExI6.sy7
4/3/2008

HCM Unsignalized Intersection Capacity Analysis With Village PM Exhibit I6
2: News Road & Old News Road Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 76 389 2 0 527 48 4 0 3 54 0 151
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 83 423 2 0 573 52 4 0 3 59 0 164
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 625 425 1040 1214 212 953 1163 286
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 625 425 1040 1214 212 953 1163 286
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 91 100 97 100 100 70 100 77
cM capacity (veh/h) 952 1131 133 165 793 199 177 710

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 83 282 143 0 286 286 52 8 223
Volume Left 83 0 0 0 0 0 0 4 59
Volume Right 0 0 2 0 0 0 52 3 164
cSH 952 1700 1700 1700 1700 1700 1700 206 423
Volume to Capacity 0.09 0.17 0.08 0.00 0.17 0.17 0.03 0.04 0.53
Queue Length (ft) 7 0 0 0 0 0 0 3 75
Control Delay (s) 9.1 0.0 0.0 0.0 0.0 0.0 0.0 23.1 22.6
Lane LOS A C C
Approach Delay (s) 1.5 0.0 23.1 22.6
Approach LOS C C

Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 41.5% ICU Level of Service A
Analysis Period (min) 15



C:\Projects\665 Fords Colony 2007\News Road Analysis\04-04-08 News Road Report\ExI7.sy7
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HCM Unsignalized Intersection Capacity Analysis With Proposed AM Exhibit I7
2: News Road & Old News Road Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 41 537 1 1 231 22 1 0 3 25 0 74
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 45 584 1 1 251 24 1 0 3 27 0 80
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 275 585 882 951 292 638 927 126
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 275 585 882 951 292 638 927 126
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 100 99 100 100 92 100 91
cM capacity (veh/h) 1285 986 213 249 704 350 257 901

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 45 389 196 1 126 126 24 4 108
Volume Left 45 0 0 1 0 0 0 1 27
Volume Right 0 0 1 0 0 0 24 3 80
cSH 1285 1700 1700 986 1700 1700 1700 447 645
Volume to Capacity 0.03 0.23 0.12 0.00 0.07 0.07 0.01 0.01 0.17
Queue Length (ft) 3 0 0 0 0 0 0 1 15
Control Delay (s) 7.9 0.0 0.0 8.7 0.0 0.0 0.0 13.1 11.7
Lane LOS A A B B
Approach Delay (s) 0.6 0.0 13.1 11.7
Approach LOS B B

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 36.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis With Proposed PM Exhibit I8
2: News Road & Old News Road Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 87 418 2 0 571 54 4 0 3 56 0 168
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 95 454 2 0 621 59 4 0 3 61 0 183
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 679 457 1138 1324 228 1040 1266 310
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 679 457 1138 1324 228 1040 1266 310
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 90 100 96 100 100 64 100 73
cM capacity (veh/h) 909 1101 106 139 774 169 150 686

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1
Volume Total 95 303 154 0 310 310 59 8 243
Volume Left 95 0 0 0 0 0 0 4 61
Volume Right 0 0 2 0 0 0 59 3 183
cSH 909 1700 1700 1700 1700 1700 1700 168 389
Volume to Capacity 0.10 0.18 0.09 0.00 0.18 0.18 0.03 0.05 0.63
Queue Length (ft) 9 0 0 0 0 0 0 4 103
Control Delay (s) 9.4 0.0 0.0 0.0 0.0 0.0 0.0 27.5 28.6
Lane LOS A D D
Approach Delay (s) 1.6 0.0 27.5 28.6
Approach LOS D D

Intersection Summary
Average Delay 5.4
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 4/3/2008 
Analysis Time Period 2007/2008 COUNTS AM

Highway News Road 
From/To East of Centerville
Jurisdiction JCC 
Analysis Year Exhibit L1  

Project Description:   News Road Corridor Study - Exhibit L1 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            239 veh/h  
Directional split                         51 / 49  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          10 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.71  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   2.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.930  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   393  
vp * highest directional split proportion2 (pc/h)   200  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   2.5   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   44.5   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   4.5   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   37.0   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.77  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   351  
vp * highest directional split proportion2 (pc/h)   179  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   26.5  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   23.9  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   50.5  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   B  
Volume to capacity ratio, v/c=Vp/ 3,200   0.12  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   91  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   335  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   2.5  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.

Copyright © 2005 University of Florida, All Rights Reserved     HCS+TM   Version 5.21 Generated:  4/3/2008    3:58 PM



TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 4/3/2008 
Analysis Time Period 2007/2008 COUNTS PM

Highway News Road 
From/To East of Centerville
Jurisdiction JCC 
Analysis Year Exhibit L2  

Project Description:   News Road Corridor Study - Exhibit L2 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            298 veh/h  
Directional split                         59 / 41  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          10 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.71  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   2.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.930  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   490  
vp * highest directional split proportion2 (pc/h)   289  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   2.5   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   44.5   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   4.2   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   36.5   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.77  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   437  
vp * highest directional split proportion2 (pc/h)   258  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   31.9  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   22.1  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   54.0  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   B  
Volume to capacity ratio, v/c=Vp/ 3,200   0.15  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   113  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   417  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   3.1  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.

Copyright © 2005 University of Florida, All Rights Reserved     HCS+TM   Version 5.21 Generated:  4/3/2008    3:58 PM



TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 4/3/2008 
Analysis Time Period APPROVED DEVELOPMENT AM

Highway News Road 
From/To East of Centerville
Jurisdiction JCC 
Analysis Year Exhibit L3  

Project Description:   News Road Corridor Study - Exhibit L3 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            318 veh/h  
Directional split                         53 / 47  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          10 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.71  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   2.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.930  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   523  
vp * highest directional split proportion2 (pc/h)   277  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   2.5   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   44.5   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   4.1   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   36.3   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.77  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   467  
vp * highest directional split proportion2 (pc/h)   248  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   33.7  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   22.9  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   56.5  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio, v/c=Vp/ 3,200   0.16  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   121  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   445  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   3.3  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.

Copyright © 2005 University of Florida, All Rights Reserved     HCS+TM   Version 5.21 Generated:  4/3/2008    4:00 PM



TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 4/3/2008 
Analysis Time Period Approved Development PM

Highway News Road 
From/To East of Centerville
Jurisdiction JCC 
Analysis Year Exhibit L4  

Project Description:   News Road Corridor Study - Exhibit L4 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            399 veh/h  
Directional split                         60 / 40  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          10 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.957  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   487  
vp * highest directional split proportion2 (pc/h)   292  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   2.5   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   44.5   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   4.2   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   36.5   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.77  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   586  
vp * highest directional split proportion2 (pc/h)   352  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   40.3  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   20.8  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   61.1  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio, v/c=Vp/ 3,200   0.15  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   152  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   559  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   4.2  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 4/3/2008 
Analysis Time Period The Village DEVELOPMENT AM

Highway News Road 
From/To East of Centerville
Jurisdiction JCC 
Analysis Year Exhibit L5  

Project Description:   News Road Corridor Study - Exhibit L5 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            342 veh/h  
Directional split                         55 / 45  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          10 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.71  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   2.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.930  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   563  
vp * highest directional split proportion2 (pc/h)   310  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   2.5   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   44.5   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   4.0   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   36.1   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.77  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   502  
vp * highest directional split proportion2 (pc/h)   276  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   35.7  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   22.0  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   57.7  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio, v/c=Vp/ 3,200   0.18  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   130  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   479  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   3.6  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 4/3/2008 
Analysis Time Period The Village DEVELOPMENT PM

Highway News Road 
From/To East of Centerville
Jurisdiction JCC 
Analysis Year Exhibit L6  

Project Description:   News Road Corridor Study - Exhibit L6 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            432 veh/h  
Directional split                         59 / 41  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          10 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.957  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   528  
vp * highest directional split proportion2 (pc/h)   312  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   2.5   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   44.5   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   4.1   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   36.3   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.94  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   512  
vp * highest directional split proportion2 (pc/h)   302  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   36.2  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   21.5  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   57.7  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio, v/c=Vp/ 3,200   0.17  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   164  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   605  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   4.5  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 4/3/2008 
Analysis Time Period PROPOSED DEVELOPMENT AM

Highway News Road 
From/To East of Centerville
Jurisdiction JCC 
Analysis Year Exhibit L7  

Project Description:   News Road Corridor Study - Exhibit L7 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            363 veh/h  
Directional split                         53 / 47  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          10 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.71  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   2.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.930  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   597  
vp * highest directional split proportion2 (pc/h)   316  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   2.5   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   44.5   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   3.9   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   36.0   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.77  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.8  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.962  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   533  
vp * highest directional split proportion2 (pc/h)   282  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   37.4  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   21.7  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   59.1  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio, v/c=Vp/ 3,200   0.19  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   138  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   508  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   3.8  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 4/3/2008 
Analysis Time Period PROPOSED DEVELOPMENT PM

Highway News Road 
From/To East of Centerville
Jurisdiction JCC 
Analysis Year Exhibit L8  

Project Description:   News Road Corridor Study - Exhibit L8 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            459 veh/h  
Directional split                         58 / 42  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          10 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.957  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   561  
vp * highest directional split proportion2 (pc/h)   325  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   2.5   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   44.5   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   4.0   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   36.1   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.94  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   544  
vp * highest directional split proportion2 (pc/h)   316  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   38.0  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   21.2  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   59.2  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio, v/c=Vp/ 3,200   0.18  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   175  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   643  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   4.8  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.

Copyright © 2005 University of Florida, All Rights Reserved     HCS+TM   Version 5.21 Generated:  4/3/2008    4:02 PM



TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 3/12/2008 
Analysis Time Period 2007/2008 COUNTS AM

Highway News Road 
From/To Old News Road/Powhatan Seconda
Jurisdiction JCC 
Analysis Year Exhibit O1  

Project Description:   News Road Corridor Study - Exhibit O1 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            598 veh/h  
Directional split                         65 / 35  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.957  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   730  
vp * highest directional split proportion2 (pc/h)   475  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   0.3   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   46.8   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   3.3   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   37.8   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.94  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   709  
vp * highest directional split proportion2 (pc/h)   461  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   46.4  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   17.4  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   63.7  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio, v/c=Vp/ 3,200   0.23  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   98  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   359  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   2.6  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 3/12/2008 
Analysis Time Period 2007/2008 COUNTS PM

Highway News Road 
From/To Old News Road/Powhatan Seconda
Jurisdiction JCC 
Analysis Year Exhibit O2  

Project Description:   News Road Corridor Study - Exhibit O2 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            827 veh/h  
Directional split                         60 / 40  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.957  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   1010  
vp * highest directional split proportion2 (pc/h)   606  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   4.8   mi/h

Adj. for access points, fA (Exhibit 20-6)   0.3   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   45.0   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   2.6   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   34.5   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.94  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   980  
vp * highest directional split proportion2 (pc/h)   588  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   57.7  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   12.5  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   70.3  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   D  
Volume to capacity ratio, v/c=Vp/ 3,200   0.32  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   135  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   496  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   3.9  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 3/12/2008 
Analysis Time Period Approved Development AM

Highway News Road 
From/To Old News Road/Powhatan Seconda
Jurisdiction JCC 
Analysis Year Exhibit O3  

Project Description:   News Road Corridor Study - Exhibit O3 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            730 veh/h  
Directional split                         67 / 33  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.957  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   892  
vp * highest directional split proportion2 (pc/h)   598  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   0.3   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   46.8   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   2.8   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   37.0   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.94  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   865  
vp * highest directional split proportion2 (pc/h)   580  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   53.2  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   13.9  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   67.1  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio, v/c=Vp/ 3,200   0.28  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   119  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   438  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   3.2  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 3/12/2008 
Analysis Time Period Approved Development PM

Highway News Road 
From/To Old News Road/Powhatan Seconda
Jurisdiction JCC 
Analysis Year Exhibit O4  

Project Description:   News Road Corridor Study - Exhibit O4 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            1001 veh/h  
Directional split                         60 / 40  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.99  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   1127  
vp * highest directional split proportion2 (pc/h)   676  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   0.3   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   46.8   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   2.3   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   35.7   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.94  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   1186  
vp * highest directional split proportion2 (pc/h)   712  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   64.7  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   10.3  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   75.1  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   D  
Volume to capacity ratio, v/c=Vp/ 3,200   0.35  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   163  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   601  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   4.6  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 3/12/2008 
Analysis Time Period The Village Development AM

Highway News Road 
From/To Old News Road/Powhatan Seconda
Jurisdiction JCC 
Analysis Year Exhibit O5  

Project Description:   News Road Corridor Study - Exhibit O5 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            809 veh/h  
Directional split                         65 / 35  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.957  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   988  
vp * highest directional split proportion2 (pc/h)   642  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   0.3   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   46.8   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   2.6   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   36.5   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.94  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   959  
vp * highest directional split proportion2 (pc/h)   623  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   57.0  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   12.8  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   69.8  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   C  
Volume to capacity ratio, v/c=Vp/ 3,200   0.31  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   132  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   485  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   3.6  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 3/12/2008 
Analysis Time Period The Village Development PM

Highway News Road 
From/To Old News Road/Powhatan Seconda
Jurisdiction JCC 
Analysis Year Exhibit O6  

Project Description:   News Road Corridor Study - Exhibit O6 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            1149 veh/h  
Directional split                         59 / 41  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.99  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   1293  
vp * highest directional split proportion2 (pc/h)   763  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   0.3   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   46.8   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   1.9   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   34.8   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   1.00  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   1249  
vp * highest directional split proportion2 (pc/h)   737  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   66.6  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   9.7  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   76.3  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   D  
Volume to capacity ratio, v/c=Vp/ 3,200   0.40  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   187  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   689  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   5.4  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 3/12/2008 
Analysis Time Period Proposed Development AM

Highway News Road 
From/To Old News Road/Powhatan Seconda
Jurisdiction JCC 
Analysis Year Exhibit O7  

Project Description:   News Road Corridor Study - Exhibit O7 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            885 veh/h  
Directional split                         65 / 35  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.93  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.9  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.957  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   1081  
vp * highest directional split proportion2 (pc/h)   703  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   0.3   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   46.8   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   2.4   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   36.0   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   0.94  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   1049  
vp * highest directional split proportion2 (pc/h)   682  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   60.2  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   11.9  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   72.1  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   D  
Volume to capacity ratio, v/c=Vp/ 3,200   0.34  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   144  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   531  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   4.0  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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TWO-WAY TWO-LANE HIGHWAY SEGMENT WORKSHEET 
General Information Site Information
Analyst DRW 
Agency or Company DRW Consultants, LLC
Date Performed 3/12/2008 
Analysis Time Period Proposed Development PM

Highway News Road 
From/To Old News Road/Powhatan Seconda
Jurisdiction JCC 
Analysis Year Exhibit O8  

Project Description:   News Road Corridor Study - Exhibit O8 
Input Data

     

   

 Class I highway     Class II highway 

 Terrain          Level        Rolling 
Two-way hourly volume            1250 veh/h  
Directional split                         59 / 41  
Peak-hour factor, PHF               0.92  
No-passing zone                         100  
 % Trucks and Buses , PT          5 % 

% Recreational vehicles, PR       0% 

Access points/ mi                          1 

gfedc gfedcb

gfedc gfedcb

Average Travel Speed

Grade adjustment factor, fG (Exhibit 20-7)   0.99  

Passenger-car equivalents for trucks, ET (Exhibit 20-9)   1.5  
Passenger-car equivalents for RVs, ER (Exhibit 20-9)   1.1  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )    0.976  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   1407  
vp * highest directional split proportion2 (pc/h)   830  

Free-Flow Speed from Field Measurement   Estimated Free-Flow Speed 

Field Measured speed, SFM     mi/h

Observed volume, Vf    veh/h

Free-flow speed, FFS  FFS=SFM+0.00776(Vf/ fHV )     mi/h

Base free-flow speed, BFFSFM   50.0   mi/h

Adj. for lane width and shoulder width3, fLS (Exhibit 20-5)   3.0   mi/h

Adj. for access points, fA (Exhibit 20-6)   0.3   mi/h

Free-flow speed, FFS  (FSS=BFFS-fLS-fA)   46.8   mi/h

Adj. for no-passing zones, fnp ( mi/h) (Exhibit 20-11)   1.7   
Average travel speed, ATS ( mi/h) ATS=FFS-0.00776vp-fnp   34.1   
Percent Time-Spent-Following

Grade Adjustment factor, fG (Exhibit 20-8)   1.00  
Passenger-car equivalents for trucks, ET (Exhibit 20-10)   1.0  
Passenger-car equivalents for RVs, ER (Exhibit 20-10)   1.0  
Heavy-vehicle adjustment factor, fHV=1/ (1+ PT(ET-1)+PR(ER-1) )   1.000  
Two-way flow rate1, vp (pc/h)=V/ (PHF * fG * fHV)   1359  
vp * highest directional split proportion2 (pc/h)   802  
Base percent time-spent-following, BPTSF(%)=100(1-e-0.000879vp)   69.7  
Adj. for directional distribution and no-passing zone, fd/hp(%)(Exh. 20-12)   8.5  
Percent time-spent-following, PTSF(%)=BPTSF+f d/np   78.2  
Level of Service and Other Performance Measures
Level of service, LOS (Exhibit 20-3 for Class I or 20-4 for Class II)   D  
Volume to capacity ratio, v/c=Vp/ 3,200   0.44  
Peak 15-min veh-miles of travel, VMT15 (veh- mi)= 0.25Lt(V/PHF)   204  
Peak-hour vehicle-miles of travel, VMT60(veh- mi)=V*Lt   750  
Peak 15-min total travel time, TT15(veh-h)= VMT15/ATS   6.0  
Notes
1. If Vp >= 3,200 pc/h, terminate analysis-the LOS is F.               
2. If highest directional split Vp>= 1,700 pc/h, terminated anlysis-the LOS is F.
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C:\Projects\665 Fords Colony 2007\News Road Analysis\04-22-08 News Road Report\ExP1.sy7
DRW Consultants, Inc. 4/25/2008

HCM Signalized Intersection Capacity Analysis 1: Route 321 & News Road
2007/2008 AM Exhibit P1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3234
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3234
Volume (vph) 28 610 18 175 179 99 10 37 268 313 47 18
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 29 642 19 184 188 104 11 39 282 329 49 19
RTOR Reduction (vph) 0 0 14 0 0 49 0 0 250 0 6 0
Lane Group Flow (vph) 29 642 5 184 188 55 11 39 32 165 226 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 2 6 4
Actuated Green, G (s) 4.9 23.7 23.7 32.6 51.4 51.4 8.8 8.8 8.8 13.9 13.9
Effective Green, g (s) 8.4 27.2 27.2 36.1 54.9 54.9 11.8 11.8 11.8 16.9 16.9
Actuated g/C Ratio 0.08 0.26 0.26 0.35 0.53 0.53 0.11 0.11 0.11 0.16 0.16
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 143 926 414 614 1868 836 201 211 180 262 526
v/s Ratio Prot 0.02 c0.18 c0.10 0.05 0.01 0.02 c0.10 0.07
v/s Ratio Perm 0.01 0.07 0.18
v/c Ratio 0.20 0.69 0.01 0.30 0.10 0.07 0.05 0.18 0.18 0.63 0.43
Uniform Delay, d1 44.7 34.6 28.4 24.7 12.2 12.0 41.1 41.7 41.7 40.6 39.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 2.3 0.0 0.3 0.1 0.2 0.1 0.4 0.5 4.7 0.6
Delay (s) 45.4 36.9 28.5 25.0 12.3 12.2 41.2 42.2 42.2 45.3 39.8
Level of Service D D C C B B D D D D D
Approach Delay (s) 37.0 17.2 42.2 42.1
Approach LOS D B D D

Intersection Summary
HCM Average Control Delay 34.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



C:\Projects\665 Fords Colony 2007\News Road Analysis\04-22-08 News Road Report\ExP2.sy7
DRW Consultants, Inc. 4/25/2008

HCM Signalized Intersection Capacity Analysis 1: Route 321 & News Road
2007/2008 PM Exhibit P2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3190
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3190
Volume (vph) 87 358 39 435 531 242 65 159 319 226 116 87
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 92 377 41 458 559 255 68 167 336 238 122 92
RTOR Reduction (vph) 0 0 33 0 0 133 0 0 287 0 41 0
Lane Group Flow (vph) 92 377 8 458 559 122 68 167 49 143 268 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 2 6 4
Actuated Green, G (s) 8.5 17.3 17.3 37.5 46.3 46.3 12.1 12.1 12.1 12.1 12.1
Effective Green, g (s) 12.0 20.8 20.8 41.0 49.8 49.8 15.1 15.1 15.1 15.1 15.1
Actuated g/C Ratio 0.12 0.20 0.20 0.39 0.48 0.48 0.15 0.15 0.15 0.15 0.15
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 204 708 317 698 1695 758 257 270 230 234 463
v/s Ratio Prot 0.05 c0.11 c0.26 0.16 0.04 0.09 0.09 c0.10
v/s Ratio Perm 0.03 0.16 0.21
v/c Ratio 0.45 0.53 0.03 0.66 0.33 0.16 0.26 0.62 0.21 0.61 0.58
Uniform Delay, d1 42.9 37.2 33.5 25.7 16.8 15.3 39.5 41.7 39.2 41.7 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.8 0.0 2.2 0.5 0.5 0.6 4.2 0.5 4.7 1.8
Delay (s) 44.5 38.0 33.5 28.0 17.3 15.8 40.1 45.9 39.7 46.4 43.2
Level of Service D D C C B B D D D D D
Approach Delay (s) 38.8 20.8 41.5 44.2
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 32.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



C:\Projects\665 Fords Colony 2007\News Road Analysis\04-22-08 News Road Report\ExP3.sy7
DRW Consultants, Inc. 4/25/2008

HCM Signalized Intersection Capacity Analysis 1: Route 321 & News Road
With Approved AM Exhibit P3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3240
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3240
Volume (vph) 32 610 18 175 179 113 10 45 268 370 70 24
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 34 642 19 184 188 119 11 47 282 389 74 25
RTOR Reduction (vph) 0 0 14 0 0 58 0 0 250 0 7 0
Lane Group Flow (vph) 34 642 5 184 188 61 11 47 32 195 286 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 2 6 4
Actuated Green, G (s) 5.1 22.4 22.4 32.6 49.9 49.9 8.8 8.8 8.8 15.2 15.2
Effective Green, g (s) 8.6 25.9 25.9 36.1 53.4 53.4 11.8 11.8 11.8 18.2 18.2
Actuated g/C Ratio 0.08 0.25 0.25 0.35 0.51 0.51 0.11 0.11 0.11 0.17 0.17
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 146 881 394 614 1817 813 201 211 180 282 567
v/s Ratio Prot 0.02 c0.18 c0.10 0.05 0.01 0.03 c0.12 0.09
v/s Ratio Perm 0.01 0.08 0.18
v/c Ratio 0.23 0.73 0.01 0.30 0.10 0.08 0.05 0.22 0.18 0.69 0.51
Uniform Delay, d1 44.6 35.8 29.4 24.7 13.0 12.8 41.1 41.9 41.7 40.3 38.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 3.0 0.0 0.3 0.1 0.2 0.1 0.5 0.5 7.1 0.7
Delay (s) 45.4 38.9 29.4 25.0 13.1 13.0 41.2 42.5 42.2 47.4 39.5
Level of Service D D C C B B D D D D D
Approach Delay (s) 38.9 17.5 42.2 42.7
Approach LOS D B D D

Intersection Summary
HCM Average Control Delay 35.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 1: Route 321 & News Road
With Approved PM Exhibit P4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3197
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3197
Volume (vph) 98 358 39 435 531 291 65 186 319 254 133 92
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 103 377 41 458 559 306 68 196 336 267 140 97
RTOR Reduction (vph) 0 0 33 0 0 163 0 0 286 0 37 0
Lane Group Flow (vph) 103 377 8 458 559 143 68 196 50 160 307 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 2 6 4
Actuated Green, G (s) 8.8 16.4 16.4 37.6 45.2 45.2 12.5 12.5 12.5 12.5 12.5
Effective Green, g (s) 12.3 19.9 19.9 41.1 48.7 48.7 15.5 15.5 15.5 15.5 15.5
Actuated g/C Ratio 0.12 0.19 0.19 0.40 0.47 0.47 0.15 0.15 0.15 0.15 0.15
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 209 677 303 699 1657 741 264 278 236 240 476
v/s Ratio Prot 0.06 c0.11 c0.26 0.16 0.04 0.11 0.10 c0.11
v/s Ratio Perm 0.03 0.19 0.21
v/c Ratio 0.49 0.56 0.03 0.66 0.34 0.19 0.26 0.71 0.21 0.67 0.65
Uniform Delay, d1 42.9 38.1 34.2 25.7 17.5 16.2 39.2 42.1 38.9 41.8 41.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 1.0 0.0 2.2 0.6 0.6 0.5 7.9 0.5 6.8 3.0
Delay (s) 44.8 39.1 34.2 27.9 18.0 16.7 39.7 50.0 39.3 48.6 44.7
Level of Service D D C C B B D D D D D
Approach Delay (s) 39.8 21.1 42.8 45.9
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 33.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 1: Route 321 & News Road
With Village AM Exhibit P5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3239
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3239
Volume (vph) 38 610 18 175 179 125 10 59 268 389 80 28
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 40 642 19 184 188 132 11 62 282 409 84 29
RTOR Reduction (vph) 0 0 14 0 0 65 0 0 249 0 7 0
Lane Group Flow (vph) 40 642 5 184 188 67 11 62 33 205 310 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 2 6 4
Actuated Green, G (s) 5.4 21.8 21.8 32.7 49.1 49.1 9.2 9.2 9.2 15.3 15.3
Effective Green, g (s) 8.9 25.3 25.3 36.2 52.6 52.6 12.2 12.2 12.2 18.3 18.3
Actuated g/C Ratio 0.09 0.24 0.24 0.35 0.51 0.51 0.12 0.12 0.12 0.18 0.18
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 861 385 616 1790 801 208 219 186 283 570
v/s Ratio Prot 0.02 c0.18 c0.10 0.05 0.01 0.03 c0.13 0.10
v/s Ratio Perm 0.01 0.08 0.18
v/c Ratio 0.26 0.75 0.01 0.30 0.11 0.08 0.05 0.28 0.18 0.72 0.54
Uniform Delay, d1 44.5 36.4 29.9 24.7 13.4 13.3 40.8 41.9 41.4 40.5 39.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 3.5 0.0 0.3 0.1 0.2 0.1 0.7 0.5 8.9 1.1
Delay (s) 45.4 39.9 29.9 24.9 13.5 13.5 40.9 42.6 41.8 49.3 40.1
Level of Service D D C C B B D D D D D
Approach Delay (s) 40.0 17.7 41.9 43.7
Approach LOS D B D D

Intersection Summary
HCM Average Control Delay 35.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 1: Route 321 & News Road
With Village PM Exhibit P6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3200
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3200
Volume (vph) 107 358 39 435 531 319 65 207 319 285 151 101
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 113 377 41 458 559 336 68 218 336 300 159 106
RTOR Reduction (vph) 0 0 33 0 0 185 0 0 285 0 35 0
Lane Group Flow (vph) 113 377 8 458 559 151 68 218 51 181 349 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 2 6 4
Actuated Green, G (s) 10.3 17.3 17.3 36.2 43.2 43.2 12.8 12.8 12.8 12.7 12.7
Effective Green, g (s) 13.8 20.8 20.8 39.7 46.7 46.7 15.8 15.8 15.8 15.7 15.7
Actuated g/C Ratio 0.13 0.20 0.20 0.38 0.45 0.45 0.15 0.15 0.15 0.15 0.15
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 235 708 317 676 1589 711 269 283 240 243 483
v/s Ratio Prot 0.06 c0.11 c0.26 0.16 0.04 0.12 0.11 c0.12
v/s Ratio Perm 0.03 0.21 0.21
v/c Ratio 0.48 0.53 0.03 0.68 0.35 0.21 0.25 0.77 0.21 0.74 0.72
Uniform Delay, d1 41.8 37.2 33.5 26.8 18.7 17.4 38.9 42.4 38.6 42.2 42.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.8 0.0 2.7 0.6 0.7 0.5 12.2 0.4 11.7 5.3
Delay (s) 43.3 38.0 33.5 29.5 19.4 18.1 39.4 54.5 39.1 53.9 47.4
Level of Service D D C C B B D D D D D
Approach Delay (s) 38.8 22.5 44.5 49.5
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 34.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 1: Route 321 & News Road
Proposed AM Exhibit P7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3237
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3237
Volume (vph) 40 610 18 175 179 130 10 65 268 419 99 37
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 642 19 184 188 137 11 68 282 441 104 39
RTOR Reduction (vph) 0 0 15 0 0 69 0 0 248 0 8 0
Lane Group Flow (vph) 42 642 4 184 188 68 11 68 34 221 355 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 2 6 4
Actuated Green, G (s) 5.5 21.1 21.1 32.7 48.3 48.3 9.4 9.4 9.4 15.8 15.8
Effective Green, g (s) 9.0 24.6 24.6 36.2 51.8 51.8 12.4 12.4 12.4 18.8 18.8
Actuated g/C Ratio 0.09 0.24 0.24 0.35 0.50 0.50 0.12 0.12 0.12 0.18 0.18
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 837 374 616 1763 788 211 222 189 291 585
v/s Ratio Prot 0.02 c0.18 c0.10 0.05 0.01 0.04 c0.14 0.11
v/s Ratio Perm 0.01 0.09 0.18
v/c Ratio 0.27 0.77 0.01 0.30 0.11 0.09 0.05 0.31 0.18 0.76 0.61
Uniform Delay, d1 44.4 37.0 30.4 24.7 13.8 13.7 40.6 41.9 41.2 40.5 39.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 4.2 0.0 0.3 0.1 0.2 0.1 0.8 0.5 10.8 1.8
Delay (s) 45.4 41.3 30.4 24.9 14.0 13.9 40.7 42.7 41.7 51.3 41.0
Level of Service D D C C B B D D D D D
Approach Delay (s) 41.2 17.9 41.8 44.9
Approach LOS D B D D

Intersection Summary
HCM Average Control Delay 36.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 1: Route 321 & News Road
Proposed PM Exhibit P8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3201
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.98
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 1863 1583 1610 3201
Volume (vph) 117 358 39 435 531 341 65 225 319 300 162 106
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 123 377 41 458 559 359 68 237 336 316 171 112
RTOR Reduction (vph) 0 0 33 0 0 200 0 0 284 0 35 0
Lane Group Flow (vph) 123 377 8 458 559 159 68 237 52 192 372 0
Turn Type Prot Perm Prot Perm Split Perm Split
Protected Phases 5 2 1 6 4 4 3 3
Permitted Phases 2 6 4
Actuated Green, G (s) 10.5 16.9 16.9 36.2 42.6 42.6 13.0 13.0 13.0 12.9 12.9
Effective Green, g (s) 14.0 20.4 20.4 39.7 46.1 46.1 16.0 16.0 16.0 15.9 15.9
Actuated g/C Ratio 0.13 0.20 0.20 0.38 0.44 0.44 0.15 0.15 0.15 0.15 0.15
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 238 694 311 676 1569 702 272 287 244 246 489
v/s Ratio Prot 0.07 c0.11 c0.26 0.16 0.04 0.13 0.12 c0.13
v/s Ratio Perm 0.03 0.23 0.21
v/c Ratio 0.52 0.54 0.03 0.68 0.36 0.23 0.25 0.83 0.21 0.78 0.76
Uniform Delay, d1 41.9 37.6 33.8 26.8 19.1 17.9 38.7 42.6 38.5 42.4 42.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.9 0.0 2.7 0.6 0.8 0.5 17.3 0.4 14.8 6.9
Delay (s) 43.7 38.5 33.8 29.5 19.8 18.7 39.2 60.0 38.9 57.1 49.1
Level of Service D D C C B B D E D E D
Approach Delay (s) 39.3 22.7 46.7 51.7
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 35.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 104.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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INTRODUCTION  

Realtec, Inc. (Fords’ Colony) proposes to build a Continuing Care Retirement Community 

(CCRC) on News Road across from the existing Firestone Drive access to Ford’s Colony.  

This report has been prepared for review by James City County (JCC) and VDOT concurrent 

with the proposed rezoning of the development. 

 

The Ford’s Colony CCRC development location in the Williamsburg region is shown on 

Exhibit 1.  The Ford’s Colony CCRC development location in the local area is shown on 

Exhibit 2.  The property is located on the south side of News Road. 

 

Access to the Ford’s Colony CCRC will be on News Road across from Firestone Drive.  This 

traffic study addresses existing and future traffic conditions at the News Road/Firestone 

Drive intersection. 

 

EXISTING PEAK HOUR TRAFFIC 

Peak hour turning movement counts were conducted at the News Road/Firestone Drive 

intersection.  The counts were conducted from 7 to 9 AM on Thursday, April 26, 2007 and 

from 4 to 6 PM on Wednesday, April 25, 2007.  The peak hour counts are tabulated on 

Appendix Exhibit A series.   

 

The April 2007 peak hour turning movement volumes are shown on the intersection diagram 

on the top row of Exhibit 5.  There is an existing eastbound left turn and westbound right turn 

on News Road serving Firestone Drive.  There is also an existing westbound left turn that 

will serve the Ford’s Colony CCRC. 

 

2007 peak hour level of service (LOS) calculations are shown on Appendix Exhibits D1 and 

D2 for the AM and PM peak hours, respectively.  Synchro is used for LOS calculations in 

this study, and Exhibits D1 and D2 are SYNCHRO HCM (Highway Capacity Manual) 

unsignalized intersection reports.  There is LOS A overall (ICU LOS basis) and LOS B or 

better for all turning movements in both peak hours for 2007 conditions. 
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2012 PEAK HOUR BACKGROUND TRAFFIC 

Exhibit 3 shows JCC daily traffic counts and the resulting trends on two sections of News 

Road.   The section of News Road from Centerville Road to Springhill Subdivision has a 

1.00 growth factor from 2007 to 2012, or 0% per year average increase.   The section of 

News Road from Springhill Subdivision to Powhatan Secondary has a 1.13 growth factor 

from 2007 to 2012, or 2.6% per year average increase.   

 

A 3% annual traffic growth rate is used in this study.  The second row on Exhibit 5 shows 

2012 peak hour background traffic at the News Road/Firestone Drive intersection with a 1.15 

growth factor applied to existing peak hour counts. 

 

2012 peak hour background traffic level of service (LOS) calculations are shown on 

Appendix Exhibits D3 and D4 for the AM and PM peak hours, respectively.  There is LOS A 

overall (ICU LOS basis) and LOS B or better for all turning movements in both peak hours 

for 2012 background traffic. 

 

FORD’S COLONY CCRC TRIP GENERATION, DISTRIBUTION AND 

ASSIGNMENT 
The Ford’s Colony CCRC development includes a range of senior living accommodations.  

Trip generation for the Ford’s Colony CCRC has been calculated using Trip Generation, 7th 

Edition (TG7), published by the Institute of Transportation Engineers (ITE).  The 

terminology used in the project description of the Ford’s Colony CCRC has been translated 

to TG7 categories as follows: 

1. 32 Townhomes.  For trip generation purposes, TG7 Elderly Detached, Land Use 

Code (LUC) 251 is used in this study.  These units are not attached but LUC 251 

distinguishes these units from the independent living units (apartments). 

2. 332 Independent Living Units.  These are described as apartments, and TG7 Elderly 

Attached, Land Use Code 252 is characterized as apartment-like units. 

Page 2 



3. 290 CCRC Apartments.  These units translate directly to TG7 Congregate Care, Land 

Use Code 253. 

4. 118 Assisted Living/Skill Care.  These units translate directly to TG7 Assisted 

Living, Land Use Code 254. 

 

Trip generation and distribution for the Ford’s Colony CCRC is shown on Exhibit 4, Table 1.  

Site trip distribution is shown in Table 2 on Exhibit 4.  The third row on Exhibit 5 shows the 

assignment of Ford’s Colony CCRC traffic to the News Road/Firestone Drive intersection. 

 

2012 TOTAL TRAFFIC FORECAST  

The bottom row on Exhibit 5 shows total 2012 peak hour traffic at the News Road/Firestone 

Drive intersection. 

 

Exhibits 6a and 6b respectively show the peak hour left turn lane warrants for the westbound 

left turn at News Road/Firestone Drive intersection.  A left turn lane is warranted in the PM 

peak hour.   

 

Exhibit 7 shows the peak hour right turn lane turn lane warrants for the eastbound right turn 

at News Road/Firestone Drive intersection.  Only a right turn radius is warranted for AM or 

PM peak hour traffic.   

 

2012 peak hour total traffic level of service (LOS) calculations are shown on Appendix 

Exhibits D5 and D6 for the AM and PM peak hours, respectively.  There is LOS A overall 

(ICU LOS basis) and LOS C or better for all turning movements in both peak hours. 

 

SUMMARY AND CONCLUSIONS 

The collective effect of background traffic growth and the Ford’s Colony CCRC in 2012 

produces LOS C or better for all turning movements.  The following table compares LOS 

results: 
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TABLE 1: NEWS ROAD/FIRESTONE DRIVE 
UNSIGNALIZED INTERSECTION LOS RESULTS 

 AM PEAK HOUR PM PEAK HOUR 

 2007 2012 Bkgd 2012 Total 2007 2012 Bkgd 2012 Total 

Overall A 21% A 23% A 36% A 23% A 26% A 39%
EBL A 8 A 8 A 8 A 8 A 8 A 8 
EBT n/a  n/a  n/a  n/a  n/a  n/a  
EBR n/a  n/a  n/a  n/a  n/a  n/a  
WBL n/a  n/a  A 8 n/a  n/a  A 8 
WBT n/a  n/a  n/a  n/a  n/a  n/a  
WBR n/a  n/a  n/a  n/a  n/a  n/a  
NBL n/a  n/a  n/a  n/a  n/a  n/a  
NBT n/a  n/a  B 13 n/a  n/a  C 16 
NBR n/a  n/a  A 10 n/a  n/a  A 10 
SBL B 11 B 12 n/a  B 12 B 13 n/a  
SBT n/a  n/a  C 15 n/a  n/a  C 21 

SBR A 9 A 9 A 9 A 10 A 10 A 9 
Notes: For overall intersection, numeric values in % Intersection Capacity Utilization, with increasing value for decreasing 
LOS.  For individual movements, numeric values in seconds delay, with increasing value for decreasing LOS. 

 
 

The addition of the Ford’s Colony CCRC access to align on News Road at Firestone Drive 

produces LOS C or better for all turning movements and does not require any additional turn 

lanes.  The existing southbound left turn lane on Firestone Drive at News Road will be 

restriped to a shared left and through lane.  The only other improvement at the intersection 

will be the connection of Ford’s Colony CCRC access. 
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Exhibit 1
REGIONAL LOCATION MAP

FORD'S COLONY CCRC

DRW Consultants, LLC
804-794-7312



Exhibit 2
AREA LOCATION MAP
FORD'S COLONY CRCC

DRW Consultants, LLC
804-794-7312



Street: News Road, Rt. 613 Street: News Road, Rt. 613
From: Centerville Road From: Springhill Subdivision

To: Springhill Subdivision To: Powhatan Secondary
Station: 36 Station: 37
Year DAILY COUNTS Year DAILY COUNTS
2000 3,147 2000 4,603
2001 3,611 2001 5,918
2002 2,830 2002 4,871
2003 3,168 2003 4,207
2005 3,323 2005 6,096
Year DAILY TREND Year DAILY TREND
2007 3,221 ∆07 2007 5,863 ∆07
2012 3,227 1.00 2012 6,617 1.13

Centerville Road To Springhill Subdivision
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Springhill Subdivision To Powhatan Secondary
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Exhibit 3
NEWS ROAD DAILY TRAFFIC COUNTS AND TRENDS

DRW Consultants, LLC
804-794-7312

Traffic counts published by James City County Planning Division.  



LAND                    WEEKDAY TRIP GENERATION 
USE   SQ.FT., AM PEAK HOUR PM PEAK HOUR

TRACT LAND USE CODE OTHER UNITS Enter Exit Total Enter Exit Total DAILY
TABLE 1 - Total Units Trip Generation

Elderly Detached 251 32 units 4 6 10 13 9 22 206
Elderly Attached 252 332 units 12 15 27 23 14 37 1155
Congregate Care 253 290 units 10 7 17 27 22 49 586
Assisted Living 254 118 occ.bed 15 5 20 18 16 34 323

TOTAL 772 units 41 33 74 81 61 142 2270
Elderly Detached 251 may have recreation, but not central dining or health care
Elderly Attached 252 apartment-like residential units
Congregate Care 253 centralized amenities:  dining, house keeping, trans., social/rec
Assisted Living 254 protective oversight, ALS and Alzheimers may be included

ITE USE CODE 253 254 251 252
CCRC Asst. Liv. CCRC Town Ind. Non

Apt Skill Care Total Homes L.U. CCRC
Community 1 154 18 172 6
Community 2 100 100 26 214
Community 3 136 136 118

290 118 408 32 332 364

TABLE 2 - SITE TRIP DISTRIBUTION
41 33 74 81 61 142

PM Peak Hour

Direction % Dist. Trips % Dist. Trips % Dist. Trips % Dist. Trips
East 85% 35 85% 28 85% 69 85% 52

North 5% 2 5% 2 5% 4 5% 3
West 10% 4 10% 3 10% 8 10% 6

100% 41 100% 33 100% 81 100% 61

Entering Traffic Exiting Traffic

FORD'S COLONY CCRC 
DEFINITIONS

TG 7
Definitions

AM Peak Hour
Entering Traffic Exiting Traffic

Trip generation rates from Trip Generation, 7th Edition (TG7) by 
the Institute of Transportation Engineers (ITE)

Exhibit 4
FORD'S COLONY CCRC 

TRIP GENERATION AND DISTRIBUTION

DRW Consultants, LLC
804-794-7312



Firestone Drive
100 29 129 72 111 183 FC CCRC Access

News Road
11% 89% 8% 92%

25 103
132 122 147 254 247 350

10 90 7 65

4 8
174 170 260 148 140 205

TRAFFIC GROWTH FACTOR: 1.15

114 32 82 127

28 118
151 140 168 292 284 402

11 103 8 74

4 9
199 195 298 170 161 235

2 2 4 3

3 35 6 69
2 35 4 69

3 2 28 6 3 52
4 28 8 52

4 8

41 33 81 61

116 34 86 130

28 118
154 140 203 298 284 471

11 2 103 35 17% 8 4 74 69 15%

4 3 2 28 9 6 3 52
203 195 326 178 161 287

4 8

41 33 81 61

DRW Consultants, LLC
804-794-7312

Exhibit 5
EXISTING PEAK HOUR TRAFFIC COUNTS AND 2012 FORECAST

AM Peak Hour PM Peak Hour
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LEFT TURN LANE WARRANT
50 mph Design Speed
 % Left Turns = 17%

2012 AM
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2012 AM PEAK HOUR
 LEFT TURN LANE WARRANT

WESTBOUND NEWS ROAD AT FORDS'S COLONY CCRC Exhibit 6a

DRW Consultants, LLC
804-794-7312



LEFT TURN LANE WARRANT
50 mph Design Speed
 % Left Turns = 15%

2012 PM
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 LEFT TURN LANE WARRANT

WESTBOUND NEWS ROAD AT FORDS'S COLONY CCRC Exhibit 6b

DRW Consultants, LLC
804-794-7312



Exhibit 7

2012 PEAK HOUR
RIGHT TURN LANE WARRANT

EASTBOUND NEWS ROAD AT FORD'S COLONY CCRC

Guidelines for Right Turn Treatments 2 - Lane Highway

2012 AM
2012 PM

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

0 100 200 300 400 500 600 700 800 900

PHV APPROACH TOTAL, VEHICLES PER HOUR

P
H

V
 R

IG
H

T
 T

U
R

N
S

, V
E

H
IC

LE
S

 P
E

R
 H

O
U

R

Source:  VDOT Road Design Manual, Vol. 1, Page C-15, Figure C-1-8

FULL-WIDTH TURN 
LANE AND 

TAPER REQUIRED

TAPER ONLY

RADIUS REQUIRED
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AM PEAK HOUR
LOCATION: News Road/Firestone Drive

DATE:
Thu, 4/26/07

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

 7:00 to 7:15 10 1 0 54 29 3 97
 7:15 to 7:30 23 2 1 109 53 6 194
 7:30 to 7:45 37 6 1 142 89 10 285
 7:45 to 8:00 55 6 2 197 113 17 390
 8:00 to 8:15 72 9 3 244 140 26 494
 8:15 to 8:30 88 12 4 252 180 30 566
 8:30 to 8:45 119 14 4 320 209 36 702
 8:45 to 9:00 145 16 6 367 235 42 811
Count Sheet C D E F A B

15 MINUTE INCREMENT COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 7:15 0 0 0 10 0 1 0 54 0 0 29 3 97
 7:15 to 7:30 0 0 0 13 0 1 1 55 0 0 24 3 97
 7:30 to 7:45 0 0 0 14 0 4 0 33 0 0 36 4 91
 7:45 to 8:00 0 0 0 18 0 0 1 55 0 0 24 7 105
 8:00 to 8:15 0 0 0 17 0 3 1 47 0 0 27 9 104
 8:15 to 8:30 0 0 0 16 0 3 1 8 0 0 40 4 72
 8:30 to 8:45 0 0 0 31 0 2 0 68 0 0 29 6 136
 8:45 to 9:00 0 0 0 26 0 2 2 47 0 0 26 6 109

HOUR INCREMENT
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 7:00 to 8:00 0 0 0 55 0 6 2 197 0 0 113 17 390
 7:15 to 8:15 0 0 0 62 0 8 3 190 0 0 111 23 397
 7:30 to 8:30 0 0 0 65 0 10 3 143 0 0 127 24 372
 7:45 to 8:45 0 0 0 82 0 8 3 178 0 0 120 26 417
 8:00 to 9:00 0 0 0 90 0 10 4 170 0 0 122 25 421

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 8:00 to 9:00 0 0 0 90 0 10 4 170 0 0 122 25 421

Exhibit A1



PM PEAK HOUR
LOCATION: News Road/Firestone Drive

DATE:
Wed, 4/25/07

CUMULATIVE 15 MINUTE COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total

 4:00 to 4:15 19 4 3 27 53 24 130
 4:15 to 4:30 36 7 3 58 91 49 244
 4:30 to 4:45 47 7 5 91 148 80 378
 4:45 to 5:00 69 13 7 127 202 101 519
 5:00 to 5:15 84 14 8 166 274 130 676
 5:15 to 5:30 101 14 11 198 338 152 814
 5:30 to 5:45 111 18 14 230 393 173 939
 5:45 to 6:00 122 20 16 259 438 191 1046
Count Sheet C D E F A B

15 MINUTE INCREMENT COUNTS
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 4:15 0 0 0 19 0 4 3 27 0 0 53 24 130
 4:15 to 4:30 0 0 0 17 0 3 0 31 0 0 38 25 114
 4:30 to 4:45 0 0 0 11 0 0 2 33 0 0 57 31 134
 4:45 to 5:00 0 0 0 22 0 6 2 36 0 0 54 21 141
 5:00 to 5:15 0 0 0 15 0 1 1 39 0 0 72 29 157
 5:15 to 5:30 0 0 0 17 0 0 3 32 0 0 64 22 138
 5:30 to 5:45 0 0 0 10 0 4 3 32 0 0 55 21 125
 5:45 to 6:00 0 0 0 11 0 2 2 29 0 0 45 18 107

HOUR INCREMENT
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:00 to 5:00 0 0 0 69 0 13 7 127 0 0 202 101 519
 4:15 to 5:15 0 0 0 65 0 10 5 139 0 0 221 106 546
 4:30 to 5:30 0 0 0 65 0 7 8 140 0 0 247 103 570
 4:45 to 5:45 0 0 0 64 0 11 9 139 0 0 245 93 561
 5:00 to 6:00 0 0 0 53 0 7 9 132 0 0 236 90 527

PEAK HOUR TURNING MOVEMENT VOLUMES
NB NB NB SB SB SB EB EB EB WB WB WB

    TIME     Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
 4:30 to 5:30 0 0 0 65 0 7 8 140 0 0 247 103 570

Exhibit A2
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HCM Unsignalized Intersection Capacity Analysis Ford's Colony CCRC 2007 AM Exhibit D1
3: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 4 170 122 25 90 10
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 4 185 133 27 98 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 160 326 133
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 160 326 133
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 85 99
cM capacity (veh/h) 1419 666 917

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 4 185 133 27 98 11
Volume Left 4 0 0 0 98 0
Volume Right 0 0 0 27 0 11
cSH 1419 1700 1700 1700 666 917
Volume to Capacity 0.00 0.11 0.08 0.02 0.15 0.01
Queue Length 95th (ft) 0 0 0 0 13 1
Control Delay (s) 7.5 0.0 0.0 0.0 11.3 9.0
Lane LOS A B A
Approach Delay (s) 0.2 0.0 11.1
Approach LOS B

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 20.6% ICU Level of Service A
Analysis Period (min) 15



C:\Projects\665 Fords Colony 2007\07-08-07 CRCC Report\ExD2.sy7
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HCM Unsignalized Intersection Capacity Analysis Ford's Colony CCRC 2007 PM Exhibit D2
3: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 8 140 247 103 65 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 9 152 268 112 71 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 380 438 268
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 380 438 268
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 88 99
cM capacity (veh/h) 1178 572 770

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 9 152 268 112 71 8
Volume Left 9 0 0 0 71 0
Volume Right 0 0 0 112 0 8
cSH 1178 1700 1700 1700 572 770
Volume to Capacity 0.01 0.09 0.16 0.07 0.12 0.01
Queue Length 95th (ft) 1 0 0 0 11 1
Control Delay (s) 8.1 0.0 0.0 0.0 12.2 9.7
Lane LOS A B A
Approach Delay (s) 0.4 0.0 11.9
Approach LOS B

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 23.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Ford's Colony CCRC 2012 AM Bckgd Exhibit D3
3: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 4 195 140 28 103 11
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 4 212 152 30 112 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 183 373 152
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 183 373 152
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 82 99
cM capacity (veh/h) 1392 626 894

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 4 212 152 30 112 12
Volume Left 4 0 0 0 112 0
Volume Right 0 0 0 30 0 12
cSH 1392 1700 1700 1700 626 894
Volume to Capacity 0.00 0.12 0.09 0.02 0.18 0.01
Queue Length 95th (ft) 0 0 0 0 16 1
Control Delay (s) 7.6 0.0 0.0 0.0 12.0 9.1
Lane LOS A B A
Approach Delay (s) 0.2 0.0 11.7
Approach LOS B

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 22.6% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Ford's Colony CCRC 2012 PM Bckgd Exhibit D4
3: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 9 161 284 118 74 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 175 309 128 80 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 437 503 309
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 437 503 309
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 85 99
cM capacity (veh/h) 1123 523 731

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 10 175 309 128 80 9
Volume Left 10 0 0 0 80 0
Volume Right 0 0 0 128 0 9
cSH 1123 1700 1700 1700 523 731
Volume to Capacity 0.01 0.10 0.18 0.08 0.15 0.01
Queue Length 95th (ft) 1 0 0 0 13 1
Control Delay (s) 8.2 0.0 0.0 0.0 13.1 10.0
Lane LOS A B A
Approach Delay (s) 0.4 0.0 12.8
Approach LOS B

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 25.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Ford's Colony CCRC 2012 AM Total Exhibit D5
3: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 4 195 4 35 140 28 3 2 28 103 2 11
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 4 212 4 38 152 30 3 2 30 112 2 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 183 216 464 482 214 480 453 152
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 183 216 464 482 214 480 453 152
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 99 100 96 76 100 99
cM capacity (veh/h) 1392 1353 488 469 826 465 487 894

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 4 216 38 152 30 5 30 114 12
Volume Left 4 0 38 0 0 3 0 112 0
Volume Right 0 4 0 0 30 0 30 0 12
cSH 1392 1700 1353 1700 1700 480 826 465 894
Volume to Capacity 0.00 0.13 0.03 0.09 0.02 0.01 0.04 0.25 0.01
Queue Length 95th (ft) 0 0 2 0 0 1 3 24 1
Control Delay (s) 7.6 0.0 7.7 0.0 0.0 12.6 9.5 15.2 9.1
Lane LOS A A B A C A
Approach Delay (s) 0.1 1.3 10.0 14.7
Approach LOS A B

Intersection Summary
Average Delay 4.2
Intersection Capacity Utilization 36.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Ford's Colony CCRC 2012 PM Total Exhibit D6
3: News Road & Firestone Drive Page 1
DRW Consultants, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 9 161 8 69 284 118 6 3 52 74 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 175 9 75 309 128 7 3 57 80 4 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 437 184 668 786 179 711 662 309
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 437 184 668 786 179 711 662 309
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 95 98 99 93 74 99 99
cM capacity (veh/h) 1123 1391 346 304 863 307 358 731

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 10 184 75 309 128 10 57 85 9
Volume Left 10 0 75 0 0 7 0 80 0
Volume Right 0 9 0 0 128 0 57 0 9
cSH 1123 1700 1391 1700 1700 331 863 309 731
Volume to Capacity 0.01 0.11 0.05 0.18 0.08 0.03 0.07 0.27 0.01
Queue Length 95th (ft) 1 0 4 0 0 2 5 27 1
Control Delay (s) 8.2 0.0 7.7 0.0 0.0 16.2 9.5 21.0 10.0
Lane LOS A A C A C A
Approach Delay (s) 0.4 1.1 10.5 20.0
Approach LOS B C

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15
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Thomas Wysong

From: Thomas Wysong

Sent: Wednesday, November 3, 2021 3:23 PM

To: Paul Holt

Subject: RE: [External] [External]New Development on News Rd

Got it, thanks. 

 

From: Paul Holt <Paul.Holt@jamescitycountyva.gov>  

Sent: Wednesday, November 3, 2021 3:09 PM 

To: Thomas Wysong <Thomas.Wysong@jamescitycountyva.gov> 

Subject: FW: [External] [External]New Development on News Rd 

 

For Dec. packet 

 

From: Richard Krapf <Richard.Krapf@jamescitycountyva.gov>  

Sent: Wednesday, November 3, 2021 3:07 PM 

To: Jamie Shannon <jamieshannonrealty@gmail.com> 

Cc: PlanComm <PlanComm@jamescitycountyva.gov> 

Subject: Re: [External] [External]New Development on News Rd 

 

Dear Ms. Shannon - 

 

Thank you for taking the time to write, outlining your views on this land use case.  Citizen feedback is an 

important part of our review process and will be considered along with other elements such as the 

Comprehensive Plan and staff report. Please note that the applicant has requested a deferral until our 

December 1st planning commission meeting. 

 

Sincerely, 

 

Rich Krapf 

 

From: Jamie Shannon <jamieshannonrealty@gmail.com> 

Sent: Wednesday, November 3, 2021 1:19 PM 

To: Richard Krapf 

Subject: [External] [External]New Development on News Rd  

  

Mr. Krapf,  

 

I'm a local business owner and resident. I work, live and worship here locally in Williamsburg, Virginia.   

 

I'm opposed to the new mega-development being considered on News Road. That being said I understand 

that those services may be necessary for our area but feel like the area being considered isn't a good location 

due to the impact it will have on both the local residents, traffic patterns and lack of space to accommodate 

that with a major infrastructure change to the local roadways and utilities. Not to mention as a local real 
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estate agent I'm privy to the understanding that this could greatly affect local neighborhood values now as 

well as future values. 

 

I personally live and have clients that live in neighborhoods to include Ford's Colony, Powhatan Secondary and 

Powhatan Woods.  

 

I urge you to vote NO against this new development! 

 

Jamie Shannon  

Keller Williams Realty Williamsburg  

4084 Courthouse St #3B 

Williamsburg, VA 23188 

Licensed agent in Virginia  
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Thomas Wysong

From: Sharon Paulson <spaul7137@gmail.com>

Sent: Wednesday, November 10, 2021 9:08 AM

To: Thomas Wysong

Subject: [External]Input regarding proposed Ford's Village on News Road

To all members of James City County  Planning Commission: 

  

It was with great consternation that my husband and I found out this morning for the first time that there is a 

huge plan afoot to build a high density housing/retirement/assisted living facility off of News Road in the 

middle of the Powhatan Creek watershed. 

  

While we have confidence in the wisdom of our planning council and Board of Supervisors to make 

the correct decision, we would have felt remiss if we did not go on record as opposing this proposed project. 

The list of reasons for this stance is large, but we will just highlight a few in this email as follows: 

  

1. News Road is already a safety hazard for many drivers who venture there. It is almost unthinkable to 

imagine  hundreds (or thousands) if you count staff,  more drivers navigating that dangerous 2-lane, curvy road. 

This is perhaps the single most salient point against building any new construction that  has an outlet to News 

Road. 

2. The potential damage to the watershed here is immense. This location is special and we have a huge custodial 

responsibility for this treasure. 

3. Traffic on Centerville Road, already high, would also increase due to its intersection with News Road.  

4.Construction noise and traffic would impact surrounding communities directly. 

5. A sudden addition of so many residents demands that an assessment of availability of both medical staff and 

facilities be carried out. It is already difficult to secure necessary medical appointments, and this is an extremely 

important, often overlooked aspect of new development, particularly of the high-density kind. 

6. A study of the impact on local law enforcement would also need to be undertaken. 

  

We would like to be informed of any  information with regard to forthcoming decisions and would definitely 

want time to gather community support against this. 

  

There is a feeling in the community that nobody can fight big money projects when they get set in motion. We 

don't believe that. We trust that the decision to accept or reject this project will be done in a thoughtful, patient 

way, allowing for all voices to be heard. 

  

Thanks so much for your service. 

  

Sincerely, 

Sharon & John Paulson 



AGENDA ITEM NO. F.3.

ITEM SUMMARY

DATE: 12/1/2021 

TO: The Planning Commission 

FROM: Terry Costello, Deputy Zoning Administrator

SUBJECT: SUP­21­0018. 1403 Jamestown Road Rental of Rooms

ATTACHMENTS:

Description Type

Staff Report Staff Report
Proposed SUP Conditions Staff Report
Location Map Staff Report
Master Plan Staff Report
Applicant Narrative Staff Report

REVIEWERS:

Department Reviewer Action Date

Planning Commission Holt, Paul Approved 11/22/2021 ­ 10:04 AM
Planning Commission Holt, Paul Approved 11/22/2021 ­ 10:05 AM
Publication Management Pobiak, Amanda Approved 11/22/2021 ­ 10:41 AM
Planning Commission Holt, Paul Approved 11/22/2021 ­ 10:42 AM
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SUMMARY FACTS 

 

Applicant:  Mr. Franklin Berggren 

 

Land Owner: Mr. Franklin Berggren 

 

Proposal: To allow for the short-term rental of two 

bedrooms within a caretaker-occupied 

single-family home.  

 

Location: 1403 Jamestown Road 

 

Tax Map/Parcel No.: 4810400018 

 

Property Acreage: ± .96 acres 

  

Zoning: R-1, Limited Residential 

 

Comprehensive Plan: Low Density Residential 

 

Primary Service Area 

(PSA): Inside 

 

Staff Contact:  Terry Costello, Deputy Zoning 

Administrator/ Senior Planner 

 

PUBLIC HEARING DATES 

 

Planning Commission: December 1, 2021, 6:00 p.m. 

 

Board of Supervisors: January 11, 2022, 5:00 p.m. (tentative) 

 

 

 

FACTORS FAVORABLE 

 

1. There is adequate off-street parking. 

 

2. The applicant has acknowledged that, should this application be 

approved, he will obtain the proper licensing and inspections 

through the County and will be subject to appropriate use-based 

taxes. 

 

3. A caretaker will live on-site.  

 

4. Impacts: See Impact Analysis on Pages 3-4. 

 

FACTORS UNFAVORABLE 

 

1. Staff finds the proposal inconsistent with the Our County, Our 

Shared Future: James City County 2045 Comprehensive Plan.  

 

2. See Impact Analysis on Pages 3-4. 

 

3. See Comprehensive Plan Analysis on Page 5.  

 

SUMMARY STAFF RECOMMENDATION 

 

Staff finds the proposal to be incompatible with surrounding 

development and not consistent with the recommendations of the 2045 

Comprehensive Plan. Staff therefore does not recommend approval of 

this application. Should the Planning Commission wish to recommend 

approval, staff has included proposed conditions for consideration 

(Attachment No. 1).  
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PROJECT DESCRIPTION 

 

Mr. Franklin Berggren has applied for a Special Use Permit (SUP) to 

allow for a short-term rental of two bedrooms within an existing four-

bedroom house. This house is not the owner’s primary residence; a 

caretaker will be present during the time of the rentals. The proposal 

includes no changes to the size or footprint of the house. 

 

The “Rental of Rooms” use within the R-1 Zoning District limits 

rentals to a maximum of three bedrooms and requires the homeowner 

or caretaker to continue residing at the property during the time of the 

rental. The proposed conditions limit the number of bedrooms 

available for short-term rental to two bedrooms.  

 

The property has an existing driveway and an existing parking area 

sufficient to accommodate guests. The two-bedroom home is on 

public water and sewer. In previous short-term rental applications, 

staff calculated the number of occupants to be two people per 

bedroom. Per SUP Condition No. 3, the maximum number of 

occupants per contract is four. 

 

PLANNING AND ZONING HISTORY 

 

 There have been no legislative cases associated with this parcel.  

 

SURROUNDING ZONING AND DEVELOPMENT 

 

 The property is located in the Bozarth and Mahone Subdivision.  
 

 Properties to the north, south, east, and west are zoned R-1, 

Limited Residential. 

 

 Properties surrounding this parcel are designated Low Density 

Residential on the 2045 Comprehensive Plan Land Use Map.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SPECIAL USE PERMIT-21-0018. 1403 Jamestown Road Rental of Rooms 

Staff Report for the December 1, 2021, Planning Commission Public Hearing 

 

 

This staff report is prepared by the James City County Planning Division to provide information to the Planning Commission and Board of 

Supervisors to assist them in making a recommendation on this application. It may be useful to members of the general public interested in this 

application. 

Page 3 of 6 

 

Impacts/Potentially Unfavorable 

Conditions 

Status 
(No Mitigation 

Required/Mitigated/Not 

Fully Mitigated) 

Considerations/Proposed Mitigation of Potentially Unfavorable Conditions 

Public Transportation: Vehicular 

 

No Mitigation 

Required 
- The proposal is not anticipated to generate traffic exceeding a typical residential 

use. 

- The subject property is located on a minor arterial road.  

Public Transportation: 

Bicycle/Pedestrian 

 

No Mitigation 

Required  
- There are no changes to the existing footprint of the building and bicycle and 

pedestrian accommodations are not required per Section 24-35(c)(2) of the 

Zoning Ordinance. 

Public Safety 

 

No Mitigation 

Required  
- Fire Station 3 on John Tyler Highway serves this area of the County and is 

approximately 1.5 miles from the proposed short-term. 

- Staff finds this project does not generate impacts that require mitigation to the 

County’s Fire Department facilities or services. 

Public Schools No Mitigation 

Required 
- N/A since no residential dwelling units are proposed. 

Public Parks and Recreation No Mitigation 

Required 
- N/A since no residential dwelling units are proposed. 

Public Libraries and Cultural Centers No Mitigation 

Required 
- Staff finds this project does not generate impacts that require mitigation. 

Groundwater and Drinking Water 

Resources 

 

No Mitigation 

Required 
- The property receives public water and sewer.  

- The proposal does not generate impacts that require mitigation to groundwater 

or drinking water resources. 
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Impacts/Potentially Unfavorable 

Conditions 

Status 
(No Mitigation 

Required/Mitigated/Not 

Fully Mitigated) 

Considerations/Proposed Mitigation of Potentially Unfavorable Conditions 

Watersheds, Streams, and Reservoirs 

Project is located in the Mill Creek 

Watershed. 

No Mitigation 

Required 
- The Stormwater and Resource Protection Division has reviewed this application 

and had no objections. No new impervious surface is proposed as part of this 

SUP request. Should exterior site improvements be made in the future, those 

improvements would be subject to additional environmental review at that time. 

Cultural/Historic 

 

No Mitigation 

Required 
- The subject property has been previously disturbed and has no known cultural 

resources on-site. 

Nearby and Surrounding Properties 

 

Not Fully Mitigated - Traffic is anticipated to be typical of a residential home; the subject property 

must adhere to the County’s Noise Ordinance. Although the proposed SUP 

conditions would mitigate some impacts to neighboring properties, staff finds 

the location of the subject parcel poses a potential for impact and is not 

conducive for this use.   

Community Character 

 

No Mitigation 

Required 
- Jamestown Road is located within a Community Character Corridor. There is 

adequate vegetation along Jamestown Road and the residence is approximately 

100 feet from Jamestown Road.  

Covenants and Restrictions  No Mitigation 

Required 
- The applicant has verified that he is not aware of any covenants or restrictions 

on the property that prohibit the proposed use. 
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2045 COMPREHENSIVE PLAN 

 

The site is designated Low Density Residential on the 2045 

Comprehensive Plan Land Use Map. The newly adopted 

Comprehensive Plan provides recommendations regarding locations 

for short-term rentals.  

 

Per the adopted Comprehensive Plan, due to the unique impacts that 

can arise from transient residents in short-term rentals, the County 

should continue to carefully consider the impacts these uses can have 

on a community’s quality of life. The thriving rural character of James 

City County continues to offer a variety of agri-tourism opportunities, 

for which short-term rentals may provide a truly unique opportunity 

and experience; one that provides economic benefits to rural property 

owners but does not directly compete with more conventional tourism-

based opportunities inside the PSA. If located within a residential 

context, short-term rentals should serve to complement the residential 

character of the area rather than altering its nature. Therefore, while 

every location can be considered uniquely, short-term rentals are most 

appropriately located subject to the following development standards: 

 

 Be located on lands designated Rural Lands, Neighborhood 

Commercial, Community Commercial, Mixed Use, or Economic 

Opportunity. 

 

This property is designated Low Density Residential on the 

adopted 2045 Comprehensive Plan Land Use Map.  

 Be located on the edge or corner of an existing platted subdivision, 

rather than internal to it. 

 

This parcel is located within an existing platted subdivision and 

fronts on Jamestown Road. It is not internal to the subdivision. 

 

 Be located on a major road. 

 

This property is located on Jamestown Road and is classified by 

the Virginia Department of Transportation as a minor arterial 

road. The road appears adequate for the proposed use.  

 

 Be operated in a manner such that the property owner will 

continue to live and reside on the property during the rental. 

 

The owner of the home will not reside on the same property as the 

proposed rental; however, a caretaker will be on site during the 

times of the rentals.   

 

Staff finds the proposal inconsistent with the recommendations of the 

2045 Comprehensive Plan. 

 

PROPOSED SUP CONDITIONS 

 

Proposed conditions are provided in Attachment No. 1. 

 

STAFF RECOMMENDATION 

 

Staff finds the proposal incompatible with surrounding zoning and 

development and not consistent with the recommendations of the 

adopted 2045 Comprehensive Plan.  

 

Staff therefore does not recommend approval of the proposed SUP. 

Should the Planning Commission wish to recommend approval, staff 

has included proposed conditions for consideration.   
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TC/ap 

SUP21-18_1403JamestownRd 

 

Attachments: 

1. Proposed SUP Conditions 

2. Location Map 

3. Master Plan 

4. Applicant Narrative 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUP-21-0018, 1403 Jamestown Road Rental of Rooms 

 

1. Master Plan – This SUP shall permit a tourist home on property located at 1403 Jamestown Road 

and further identified as James City County Real Estate Tax Map Parcel No. 4810400018 (the 

“Property”). The use and layout of the Property shall be generally as shown on the document 

entitled “JCC SUP-21-0018, 1403 Jamestown Road Rental of Rooms” and date stamped 

November 10, 2021 (the “Master Plan”), with any deviations considered per Section 24-23(a)(2) 

of the Zoning Ordinance, as amended. This condition does not restrict improvements typical of a 

residential property as determined by the Director of Planning.  

 

2. Commencement – Evidence of a business license and updated Certificate of Occupancy shall be 

provided to the Director of Planning within twelve (12) months from the issuance of the SUP, or 

this SUP shall automatically be void.  

 

3. Number of rental room occupants – There shall be no more than two (2) bedrooms available for 

rent to visitors and no more than four (4) rental occupants total at any one time.  

 

4. Contracts per Rental Period – There shall not, during any period of time, be simultaneous rentals 

of the Property under separate contracts. 

 

5. Signage – No signage related to the use of the tourist home shall be permitted on the Property.  

 

6. Parking – Off-site parking for this use shall be prohibited. No oversized commercial vehicles 

associated with rental occupants of the tourist home, such as, but not limited to, buses, 

commercial trucks, and trailers shall be allowed to park on the Property.  

 

7. Severance Clause – This SUP is not severable. Invalidation of any word, phrase, clause, 

sentence, or paragraph shall invalidate the remainder.  
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1403 Jamestown Road Narrative 

We are thrilled to be able to share this conveniently located, historically inspired home with visitors to 

Williamsburg. Our home has 3 bedrooms and 2 ½ baths.  We will have a full time tenant/caretaker living 

on premise. We would be like to rent out 2 additional rooms to visitors.  When we are not, ourselves, 

using our home.   We personally, have a family of six and have found booking multiple hotel rooms 

awkward and inconvenient.  And, now that our children have turned into teens, even timeshare rentals 

have lost their appeal as we all can no longer all fit into the same living room at a given time. We would 

like to share the conveniences of home and the space to be able to gather while also being able to have 

personal space, when needed, with other families.  Given the home’s location on Jamestown Road, 

surrounded by an acre of wooded property, we cannot expect any noticeable impact to traffic, noise, or 

disruptions to the surrounding area. 



AGENDA ITEM NO. F.4.

ITEM SUMMARY

DATE: 12/1/2021 

TO: The Planning Commission 

FROM: Terry Costello, Deputy Zoning Administrator/Senior Planner

SUBJECT: SUP­21­0020. 528 Neck­O­Land Road Tourist Home

ATTACHMENTS:

Description Type

Staff Report Cover Memo
Proposed SUP Conditions Exhibit
Location Map Exhibit
Master Plan Backup Material
Applicant Narrative Backup Material
Lot Development Plan Backup Material

REVIEWERS:

Department Reviewer Action Date

Planning Commission Holt, Paul Approved 11/22/2021 ­ 4:29 PM
Planning Commission Holt, Paul Approved 11/22/2021 ­ 4:30 PM
Publication Management Daniel, Martha Approved 11/22/2021 ­ 4:42 PM
Planning Commission Holt, Paul Approved 11/22/2021 ­ 4:42 PM
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SUMMARY FACTS 

 

Applicant:  Ms. Sharon Dennis, Colonial Cottage 

Vacation Rentals 

 

Land Owner: Ms. Sharon Dennis 

 

Proposal: To allow for a tourist home rental of an 

entire two-bedroom residential home as a 

tourist home. The owner does not live on-

site. 

 

Location: 528 Neck-O-Land Road 

 

Tax Map/Parcel No.: 5510200008 

 

Property Acreage: ± .99 acres 

  

Zoning: R-8, Rural Residential 

 

Comprehensive Plan: Low Density Residential 

 

Primary Service Area: 

(PSA) Inside 

 

Staff Contact:  Terry Costello, Deputy Zoning 

Administrator/Senior Planner 

 

PUBLIC HEARING DATES 

 

Planning Commission: December 1, 2021, 6:00 p.m. 

 

Board of Supervisors: January 11, 2022, 5:00 p.m. (tentative) 

 

FACTORS FAVORABLE 

 

1. There is adequate off-street parking. 

 

2. The applicant has acknowledged that, should this application be 

approved, she will obtain the proper licensing and inspections 

through the County and will be subject to appropriate use-based 

taxes. 

 

3. Impacts: See Impact Analysis on Pages 3-4. 

 

FACTORS UNFAVORABLE 

 

1. Staff finds the proposal inconsistent with the Our County, Our 

Shared Future: James City County 2045 Comprehensive Plan.  

 

2. See Impact Analysis on Pages 3-4. 

 

3. See Comprehensive Plan Analysis on Page 5.  

 

SUMMARY STAFF RECOMMENDATION 

 

Staff finds the proposal to be incompatible with surrounding 

development and not consistent with the recommendations of the 2045 

Comprehensive Plan. Staff therefore does not recommend approval of 

this application. Should the Planning Commission wish to recommend 

approval, staff has included proposed conditions for consideration 

(Attachment No. 1).  

 

PROJECT DESCRIPTION 

 

Ms. Sharon Dennis has applied for a Special Use Permit (SUP) to 

allow for a short-term rental of an existing two-bedroom house as a 

tourist home. This house is not the primary residence for Ms. Dennis, 
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who resides elsewhere in James City County. The proposal includes 

no changes to the size or footprint of the house. 

 

The Zoning Ordinance defines a tourist home as “a dwelling where 

lodging or lodging and meals are provided for compensation for up to 

five rooms which are open to transients.” The proposed conditions 

limit the number of bedrooms available for rental to two bedrooms.  

 

The property has an existing driveway and an existing parking area 

sufficient to accommodate guests. The two-bedroom home is on 

public water and sewer. In previous tourist home applications, staff 

calculated the number of occupants to be two people per bedroom. 

Per SUP Condition No. 3, the maximum number of occupants per 

contract is four. 

 

PLANNING AND ZONING HISTORY 

 

 There have been no legislative cases associated with this parcel.  

 

SURROUNDING ZONING AND DEVELOPMENT 

 

 The property is located in the Neck-O-Land Hundred Subdivision.  
 

 Properties to the north, south, and west are zoned R-8, Rural 

Residential. 

 

 Properties to the east are zoned R-1, Limited Residential and PL, 

Public Lands.  

 

 Properties surrounding this parcel are designated Low Density 

Residential on the 2045 Comprehensive Plan Land Use Map. 
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Impacts/Potentially Unfavorable 

Conditions 

Status 
(No Mitigation 

Required/Mitigated/Not 

Fully Mitigated) 

Considerations/Proposed Mitigation of Potentially Unfavorable Conditions 

Public Transportation: Vehicular 

 

No Mitigation 

Required 
- The proposal is not anticipated to generate traffic exceeding a typical residential 

use. 

- The subject property is located on a local road.  

Public Transportation: 

Bicycle/Pedestrian 

 

No Mitigation 

Required  
- There are no changes to the existing footprint of the building and bicycle and 

pedestrian accommodations are not required per Section 24-35(c)(2) of the 

Zoning Ordinance. 

Public Safety 

 

No Mitigation 

Required  
- Fire Station 3 on John Tyler Highway serves this area of the County and is 

approximately 3.9 miles from the proposed tourist home. 

- Staff finds this project does not generate impacts that require mitigation to the 

County’s Fire Department facilities or services. 

Public Schools No Mitigation 

Required 
- N/A since no residential dwelling units are proposed. 

Public Parks and Recreation No Mitigation 

Required 
- N/A since no residential dwelling units are proposed. 

Public Libraries and Cultural Centers No Mitigation 

Required 
- Staff finds this project does not generate impacts that require mitigation. 

Groundwater and Drinking Water 

Resources 

 

No Mitigation 

Required 
- The property receives public water and sewer.  

- The proposal does not generate impacts that require mitigation to groundwater 

or drinking water resources. 
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Impacts/Potentially Unfavorable 

Conditions 

Status 
(No Mitigation 

Required/Mitigated/Not 

Fully Mitigated) 

Considerations/Proposed Mitigation of Potentially Unfavorable Conditions 

Watersheds, Streams, and Reservoirs 

Project is located in the Mill Creek 

Watershed. 

No Mitigation 

Required 
- The Stormwater and Resource Protection Division has reviewed this application 

and had no objections. No new impervious surface is proposed as part of this 

SUP request. Should exterior site improvements be made in the future, those 

improvements would be subject to additional environmental review at that time. 

Cultural/Historic 

 

No Mitigation 

Required 
- The subject property has been previously disturbed and has no known cultural 

resources on-site. 

Nearby and Surrounding Properties 

 

Not Fully Mitigated - Traffic is anticipated to be typical of a residential home; the subject property 

must adhere to the County’s Noise Ordinance. Although the proposed SUP 

conditions would mitigate some impacts to neighboring properties, staff finds 

the location of the subject parcel poses a potential for impact and is not 

conducive for this use. 

Community Character 

 

No Mitigation 

Required 
- Neck-O-Land Road is not a Community Character Corridor; however, this 

parcel is located within the Jamestown Island - Jamestown Settlement - 

Greensprings Road Community Character Area. 

Covenants and Restrictions  No Mitigation 

Required 
- The applicant has verified that she is not aware of any covenants or restrictions 

on the property that prohibit the proposed use. 
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2045 COMPREHENSIVE PLAN 

 

The site is designated Low Density Residential on the 2045 Compre-

hensive Plan Land Use Map. The newly adopted Comprehensive Plan 

provides recommendations regarding locations for short-term rentals.  

 

Per the adopted Comprehensive Plan, due to the unique impacts that 

can arise from transient residents in short-term rentals, the County 

should continue to carefully consider the impacts these uses can have 

on a community’s quality of life. The thriving rural character of James 

City County continues to offer a variety of agri-tourism opportunities, 

for which short-term rentals may provide a truly unique opportunity 

and experience; one that provides economic benefits to rural property 

owners but does not directly compete with more conventional tourism-

based opportunities inside the PSA. If located within a residential 

context, short-term rentals should serve to complement the residential 

character of the area rather than altering its nature. Therefore, while 

every location can be considered uniquely, short-term rentals are most 

appropriately located subject to the following development standards: 

 

 Be located on lands designated Rural Lands, Neighborhood 

Commercial, Community Commercial, Mixed Use, or Economic 

Opportunity. 

 

This property is designated Low Density Residential on the 

adopted 2045 Comprehensive Plan Land Use Map.  

 

 Be located on the edge or corner of an existing platted subdivision, 

rather than internal to it. 

 

This parcel is located within an existing platted subdivision and 

fronts on Neck-O-Land Road. It is not internal to the subdivision. 

 Be located on a major road. 

 

This property is located on Neck-O-Land Road, which is classified 

by the Virginia Department of Transportation as a local road; 

however, the road appears adequate to support the proposed use.  

 

 Be operated in a manner such that the property owner will 

continue to live and reside on the property during the rental. 

 

The owner of the home will not reside on the same property as the 

proposed rental. The homeowner resides in a different part of the 

County.  

 

Staff finds the proposal is inconsistent with the recommendations of 

2045 Comprehensive Plan. 

 

PROPOSED SUP CONDITIONS 

 

Proposed conditions are provided in Attachment No. 1. 

 

STAFF RECOMMENDATION 

 

Staff finds the proposal incompatible with surrounding zoning and 

development and not consistent with the recommendations of the 

adopted 2045 Comprehensive Plan.  

 

Staff therefore does not recommend approval of the proposed SUP. 

Should the Planning Commission wish to recommend approval, staff 

has included proposed conditions for consideration. 
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Attachments: 

1. Proposed SUP Conditions 

2. Location Map 

3. Master Plan 

4. Applicant Narrative 

5. Lot Development Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUP-21-0020, 528 Neck-O-Land Rd Tourist Home 

 

1. Master Plan – This SUP shall permit a tourist home on property located at 528 Neck-O-Land 

Road and further identified as James City County Real Estate Tax Map Parcel No. 5510200008 

(the “Property”). The use and layout of the Property shall be generally as shown on the document 

entitled “JCC SUP-21-0020, 528 Neck-O-Land Road, Tourist Home” and date stamped 

November 10, 2021 (the “Master Plan”), with any deviations considered per Section 24-23(a)(2) 

of the Zoning Ordinance, as amended. This condition does not restrict improvements typical of a 

residential property as determined by the Director of Planning.  

 

2. Commencement – Evidence of a business license and updated Certificate of Occupancy shall be 

provided to the Director of Planning within twelve (12) months from the issuance of the SUP, or 

this SUP shall automatically be void.  

 

3. Number of rental room occupants – There shall be no more than two (2) bedrooms available for 

rent to visitors and no more than four (4) rental occupants total at any one time.  

 

4. Contracts per Rental Period – There shall not, during any period of time, be simultaneous rentals 

of the Property under separate contracts. 

 

5. Signage – No signage related to the use of the tourist home shall be permitted on the Property.  

 

6. Parking – Off-site parking for this use shall be prohibited. No oversized commercial vehicles 

associated with rental occupants of the tourist home, such as, but not limited to, buses, 

commercial trucks, and trailers shall be allowed to park on the Property.  

 

7. Severance Clause – This SUP is not severable. Invalidation of any word, phrase, clause, 

sentence, or paragraph shall invalidate the remainder.  
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To whom it may concern, 

 

I have owned my cottage on 528 Neck O Land Road since September 2000. I love the area and 

my home. I’ve had to relocate to a larger home to accommodate my new family since that time. I 

have had renters at this location since Approximately 2008. I am applying for a Special Use 

Permit to host A short term rental so that I can properly maintain and enhance this beautiful 

cottage. It would be a pleasure to share the history with those seeking the peace and tranquility of 

Williamsburg. I don’t see any impact on neighbors, particularly, The neighbors on either side of 

this property. They would be supportive.  On one side of my property, I do not have the exact 

address, I believe they are already operational with an SUP as a short term rental. I’ve 

experienced nothing but quiet and pleasant visitors and I see no reason for any concerns on the 

location having any impact. 

 

Sincerely, 

Sharon Dennis 

 





AGENDA ITEM NO. F.5.

ITEM SUMMARY

DATE: 12/1/2021 

TO: The Planning Commission 

FROM: John Risinger, Planner

SUBJECT: SUP­21­0021. 530 Neck­O­Land Road Tourist Home SUP Amendment

ATTACHMENTS:

Description Type

Staff Report Staff Report
1. Proposed SUP Conditions Backup Material
2. Location Map Backup Material
3. Master Plan Backup Material
4. Applicant Narrative Backup Material
5. SUP­19­0019 Approved
Resolution Backup Material

REVIEWERS:

Department Reviewer Action Date

Planning Commission Holt, Paul Approved 11/23/2021 ­ 7:43 PM
Planning Commission Holt, Paul Approved 11/23/2021 ­ 7:44 PM
Publication Management Daniel, Martha Approved 11/24/2021 ­ 8:06 AM
Planning Commission Holt, Paul Approved 11/24/2021 ­ 8:28 AM
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SUMMARY FACTS 
 

Applicant:  Ms. Emily Huffman, Huffman Rentals 

LLC 
 

Land Owner: Mr. Wilson Huffman 
 

Proposal: To amend Special Use Permit (SUP)-19-

0019 to allow for short-term rentals in an 

existing duplex at the rear of the property 

in addition to the house and accessory 

apartment at the front of the property. This 

will result in a total of four short-term 

rental units on the property. 
 

Location: 530 Neck-O-Land Road 

 

Tax Map/Parcel No.: 5510200009 

 

Property Acreage: ± .918 acres 

  

Zoning: R-8, Rural Residential 

 

Comprehensive Plan: Low Density Residential 

 

Primary Service Area: 

(PSA) Inside 

 

Staff Contact:  John Risinger, Planner 

 

PUBLIC HEARING DATES 

 

Planning Commission: December 1, 2021, 6:00 p.m. 

 

Board of Supervisors: January 11, 2022, 5:00 p.m. (tentative) 

FACTORS FAVORABLE 

 

1. There is adequate off-street parking provided on-site. 

 

2. The applicant has acknowledged that, should this application be 

approved, she will obtain the proper licensing and inspections 

through the County and will be subject to appropriate use-based 

taxes. 

 

3. Impacts: See Impact Analysis on Pages 3-4. 

 

FACTORS UNFAVORABLE 

 

1. Staff finds the proposal inconsistent with the Our County, Our 

Shared Future: James City County 2045 Comprehensive Plan.  

 

2. Impacts: See Impact Analysis on Pages 3-4. 

 

3. See Comprehensive Plan Analysis on Page 5.  

 

SUMMARY STAFF RECOMMENDATION 

 

Staff finds the proposal to be incompatible with surrounding 

development and inconsistent with the recommendations of the 2045 

Comprehensive Plan. Staff therefore does not recommend approval of 

this application. Should the Planning Commission wish to recommend 

approval, staff has included proposed conditions for consideration 

(Attachment No. 1).  

 

PROJECT DESCRIPTION 

 

Ms. Emily Huffman has applied to amend SUP-19-0019 to allow for 

two additional short-term rental units in an existing duplex as a tourist 

home. This would result in a total of four short-term rental units on the 
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property. The property owner will not reside on the property during 

the rental but rather resides in the nearby Page Landing subdivision. 

The proposal includes no changes to the size or footprint of either 

structure. 

 

The Zoning Ordinance defines a tourist home as “a dwelling where 

lodging or lodging and meals are provided for compensation for up to 

five rooms which are open to transients.” The proposed amendment 

would add an additional two short-term rental units with two rooms 

each.  

 

The property has an existing driveway and an existing parking area 

sufficient to accommodate guests. The property is served by private 

water and public sewer. In previous tourist home applications, staff 

calculated the number of occupants to be two people per bedroom. 

The proposed conditions would result in a maximum of 16 occupants 

on the property. 

 

PLANNING AND ZONING HISTORY 

 

 In 2019, Case No. SUP-19-0019 was submitted for the proposed 

operation of four short-term rental units on the property. At its 

December 10, 2019 meeting, the Board of Supervisors approved 

Case No. SUP-19-0019 to allow two short-term rental units in 

Dwelling 1 as shown on the master plan. 

 

SURROUNDING ZONING AND DEVELOPMENT 

 

 The property is located in the Neck-O-Land Hundred Subdivision.  

 

 Properties to the north, south, and west are zoned R-8, Rural 

Residential. 

 Properties to the east are zoned R-1, Limited Residential and PL, 

Public Lands.  

 

 Properties surrounding this parcel are designated Low Density 

Residential on the 2045 Comprehensive Plan Land Use Map. 

 

 The property is located in the Jamestown Island - Jamestown 

Settlement - Greensprings Road Community Character Area on 

the 2045 Comprehensive Plan Land Use Map. 
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Impacts/Potentially Unfavorable 

Conditions 

Status 
(No Mitigation 

Required/Mitigated/Not 

Fully Mitigated) 

Considerations/Proposed Mitigation of Potentially Unfavorable Conditions 

Public Transportation: Vehicular 

 

No Mitigation 

Required 
- The proposal is not anticipated to generate traffic exceeding a typical residential 

use. 

- The subject property is located on a local road.  

Public Transportation: 

Bicycle/Pedestrian 

 

No Mitigation 

Required  
- Per the adopted Regional Bikeways Map, Neck-O-Land Road is an existing 

shared roadway. Per the Pedestrian Accommodations Master Plan, no 

accommodations are shown on the east side of Neck-O-Land Road. 

- There are no changes to the existing footprint of the building and bicycle and 

pedestrian accommodations are not required per Section 24-35(c)(2) of the 

Zoning Ordinance. 

Public Safety 

 

No Mitigation 

Required  
- Fire Station 3 on John Tyler Highway serves this area of the County and is 

approximately 3.9 miles from the proposed tourist home. 

- Staff finds this project does not generate impacts that require mitigation to the 

County’s Fire Department facilities or services. 

Public Schools No Mitigation 

Required 
- N/A since no residential dwelling units are proposed. 

Public Parks and Recreation No Mitigation 

Required 
- N/A since no residential dwelling units are proposed. 

Public Libraries and Cultural Centers No Mitigation 

Required 
- The proposal does not generate impacts that require mitigation to public libraries 

or cultural centers. 

Groundwater and Drinking Water 

Resources 

 

No Mitigation 

Required 
- The proposal does not generate impacts that require mitigation to groundwater 

or drinking water resources. 
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Impacts/Potentially Unfavorable 

Conditions 

Status 
(No Mitigation 

Required/Mitigated/Not 

Fully Mitigated) 

Considerations/Proposed Mitigation of Potentially Unfavorable Conditions 

Watersheds, Streams, and Reservoirs 

Project is located in the Mill Creek 

Watershed. 

No Mitigation 

Required 
- The Stormwater and Resource Protection Division has reviewed this application 

and had no objections. No new impervious surface is proposed as part of this 

SUP request. Should exterior site improvements be made in the future, those 

improvements would be subject to additional environmental review at that time. 

Cultural/Historic 

 

No Mitigation 

Required 
- The subject property has been previously disturbed and has no known cultural 

resources on-site. 

Nearby and Surrounding Properties 

 

Mitigated - Traffic is anticipated to be typical of a residential use of the dwellings; the 

subject property must adhere to the County’s Noise Ordinance, and the proposed 

SUP conditions will restrict commercial signage and exterior lighting. 

Community Character 

 

No Mitigation 

Required 
- Neck-O-Land Road is not a Community Character Corridor; however, the 

property is located within the Jamestown Island - Jamestown Settlement - 

Greensprings Road Community Character Area. 

Covenants and Restrictions  No Mitigation 

Required 
- The applicant has verified that she is not aware of any covenants or restrictions 

on the property that prohibit the proposed use. 

  



SPECIAL USE PERMIT-21-0021. 530 Neck-O-Land Road Tourist Home SUP Amendment 

Staff Report for the December 1, 2021, Planning Commission Public Hearing 

 

 

This staff report is prepared by the James City County Planning Division to provide information to the Planning Commission and Board of 

Supervisors to assist them in making a recommendation on this application. It may be useful to members of the general public interested in this 

application. 

Page 5 of 6 

2045 COMPREHENSIVE PLAN 
 

The site is designated Low Density Residential on the 2045 Com-

prehensive Plan Land Use Map. The Community Design Policies of 

the 2045 Comprehensive Plan provide the following guidance and 

recommended development standards for short-term rentals. Staff 

responses to the criteria are italicized.  
 

Per the adopted Comprehensive Plan, due to the unique impacts that 

can arise from transient residents in short-term rentals, the County 

should continue to carefully consider the impacts these uses can have 

on a community’s quality of life. The thriving rural character of James 

City County continues to offer a variety of agri-tourism opportunities, 

for which short-term rentals may provide a truly unique opportunity 

and experience; one that provides economic benefits to rural property 

owners but does not directly compete with more conventional tourism-

based opportunities inside the PSA. If located within a residential 

context, short-term rentals should serve to complement the residential 

character of the area rather than altering its nature. Therefore, while 

every location can be considered uniquely, short-term rentals are most 

appropriately located subject to the following development standards: 
 

 Be located on lands designated Rural Lands, Neighborhood 

Commercial, Community Commercial, Mixed Use, or Economic 

Opportunity. 
 

The property is designated Low Density Residential on the 

adopted 2045 Comprehensive Plan Land Use Map and is not 

recommended for short-term rentals.  
 

 Be located on the edge or corner of an existing platted subdivision, 

rather than internal to it. 
 

The property is located in the Neck-O-Land Hundred subdivision. 

It fronts on Neck-O-Land Road and is not internal to the sub-

division. 

 Be located on a major road. 
 

The property is located on Neck-O-Land Road, which is classified 

as a local road; however, the road appears adequate to support 

the proposed use. 

 

 Be operated in a manner such that the property owner will con-

tinue to live and reside on the property during the rental. 

 

The property owner will not reside on the property during the 

rental; however, the property owner currently resides in the Page 

Landing subdivision located adjacent to the property. 

 

Staff finds the proposal inconsistent with the recommendations of the 

2045 Comprehensive Plan. 

 

PROPOSED SUP CONDITIONS 

 

Proposed conditions are provided in Attachment No. 1. 

 

STAFF RECOMMENDATION 

 

Staff finds the proposal to be inconsistent with the recommendations 

of the adopted 2045 Comprehensive Plan.  

 

Staff therefore does not recommend approval of the proposed SUP. 

Should the Planning Commission wish to recommend approval, staff 

has included proposed conditions for consideration. 
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Attachments: 

1. Proposed SUP Conditions 

2. Location Map 

3. Master Plan 

4. Applicant Narrative 

5. SUP-19-0019 Approved Resolution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROPOSED CONDITIONS FOR CASE NO. SUP-21-0021, 530 NECK-O-LAND ROAD 

 

 

TOURIST HOME SUP AMENDMENT 

 

 

1. Condition No. 1 is amended by deleting the first sentence and replacing it with the following 

language: “This SUP shall permit tourist homes for two dwellings each containing two units on 

property located at 530 Neck-O-Land Road and further identified as James City County Real Estate 

Tax Map Parcel No. 5510200009 (the “Property”).” 

 

2. Condition No. 3 is amended by deleting the second bullet point and adding the following language 

to the end: 

 

 “Dwelling 2 contains Units C and D. Units C and D shall each have a maximum of two 

bedrooms available for rent and a maximum occupancy of four people. 

 

 At no time shall the total occupancy on the property exceed sixteen (16) occupants.” 

 

3. Condition No. 6 is amended by adding the following language to the end: “Dwelling 2 with Units 

C and D shall provide space for at least four vehicles.” 

 

4. Commencement: Evidence of a business license and updated Certificate of Occupancy for Units 

C and D shall be provided to the Director of Planning within twelve (12) months from the issuance 

of the SUP, or this SUP shall automatically be void.  

 

5. Severance Clause: This SUP is not severable. Invalidation of any word, phrase, clause, sentence, 

or paragraph shall invalidate the remainder.  

 

Except as amended herein, SUP-19-0019 shall remain in full force and effect for the Property. Any 

invalidation of SUP-21-0021 shall not impact the validity of SUP-19-0019. 
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Dwelling 1 - 2,170 sq. ft.
Unit A - 1,793 sq. ft. 3 Bedrooms
Unit B - 377 sq. ft. 1 Bedroom

Dwelling 2 - 1,344 sq. ft. 
Unit C - 672 sq. ft. - 2 Bedrooms
Unit D - 672 sq. ft. - 2 Bedrooms

Dwelling 1 parking, room for 3 vehicles

Dwelling 2 parking, room for 4 vehicles



Dear Planning Committee Members, 

We are submitting this application to modify our busincss model from long-term to short-term 

rentals. We have owned our multi-unit property for six years and have operated a portion of it as a 

short-term rental for a year and a half. In that time, benefits of the short-term rental model have been 

significant for our family, our community. and our property. In secking a permit for the other two units, 

we hope to further elevate this beautiful Williamsburg property and continue bringing tourists to our 

area consistently. 

We feel glad to see Williamsburg still thriving as a tourist location, in spite of the hardships of 

COvID-19. Since opening our first short-term rental in June of 2020, we have been consistentlyy 

booked. This shows us people still want to travel, still want to experience Williamsburg, and enjoy the 

experience of staying in a home. This mode of travel is only gaining ground throughout the world. we 

opened our second unit in July of this year and it has also performed well thus far. The majority of our 

guests are in town specifically to visit Colonial Williamsburg and/or Busch Gardens and they contribute 

to our local businesses whilst they are here. 

We are applying at this time because the building in question, a duplex, will soon be vacant. We 

did not seek to evict or turn out our long-term tenants, especially during these difficult times. We 

recently bad one tenant move out and the second has approached us with intent to move next year. We 

feel this is an excellent opportunity to improve on these units without disturbing anyone's home or 

livelihood. Until now, these units have been classified as low cost housing. We understand the 

concerns of the Committee and the Board of Supervisors when it comes to removing these from the 

long-term rental market. However, long term rentals are not sustainable at the current rates. Our units 

have not been cared for. The past 3 tenants in Unit C have lefi the apartment and yard in deplorable 

condition. We see no incentive to continue providing long-term housing at low cost under these 

circumstances. 

The success we've seen from our short-term rentals has enabled our family to better maintain the 

property, keeping it at a high standard. Our neighbors have been nothing but supportive of our 

endeavor, and we have received no complaints regarding short-term guests. Traffic in and out of the 

property is lower than with our long term tenants as folks are generally out and about all day. James 

City County benef+ts from the room and occupancy taxes we submit each month. The business has also 

provided our family the means to employ others in our community; we have been able to hire local 
service providers such as a landscaper anda cleaning crew. We feel expanding this model will only 
increase these benefits for all involved and allow us to continue sharing the charm of Williamsburg 

with visitors. 

We look forward to presenting our case further at your next mecting 
Best Regards, 
Emily and Wilson Huffman



R E S Q L U T I O N

CASE NO. SUP-19-0019. 530 NECK-O-LAND ROAD

TOURIST HOME

WHEREAS, the Board of Supervisors of James City County, Virginia, has adopted by Ordinance 
specific land uses that shall be subjected to a Special Use Permit (SUP) process; and

WHEREAS, Mrs. Emily Huffman has applied for an SUP to allow for the rental of up to four bedrooms 
in her home located at 530 Neck-O-Land Road, consisting of approximately 0.918 acres, 
and further identified as James City County Rea! Estate Tax Map Parcel No. 
5510200009;and

WHEREAS, a public hearing was advertised, adjoining property owners notified, and a hearing 
conducted on Case No. SUP-19-0019; and

WHEREAS, the Planning Commission, following its public hearing on November 6, 2019, 
recommended denial of the application by a vote of 4-2.

NOW, THEREFORE, BE IT RESOLVED that the Board of Supervisors of James City County, 
Virginia, after consideration of the factors in Section 24-9 of the James City County 
Code, does hereby approve the issuance of Case No. SUP-19-0019 as described herein 
with the following conditions:

Master Plan: This SUP shali permit a tourist home within Dwelling 1 containing two 
units on property located at 530 Neck-O-Land Road and further identified as James 
City County Real Estate Tax Map Parcel No. 5510200009 (the “Property”)- The use 
and layout of the Property shall be generally as shown on the document entitled 
“SUP-19-0019, 530 Neck-O-Land Road Tourist Home” and date stamped October 
16, 2019 (the “Master Plan”), with any deviations considered per Section 24-23(a)(2) 
of the Zoning Ordinance, as amended. This condition does not restrict improvements 
typical of a residential property as determined by the Director of Planning.

1.

Commencement-. An updated Certificate of Occupancy and evidence of a business 
license shall be provided to the Director of Planning within 12 months from the 
issuance of this SUP or this SUP shall automatically be void.

2.

Number of Rental Rooms and Occupants'. The number of rental rooms and occupants 
shall be as follows:

3.

• Dwelling 1 contains units A and B. Unit A shall have a maximum of three 
bedrooms available for rent with a maximum occupancy of six people. Unit B 
shall have a maximum of one bedroom for rent with a maximum occupancy of 
two people.

• At no time shall the total occupancy on the tourist home exceed eight occupants.



-2-

Contracts per Rental Period'. No unit shall be simultaneously rented under separate 
contracts.

4.

Signage: No signage related to the tourist home shall be permitted on the Property.5.

Parkins'. Off-site parking for the tourist home shall be prohibited. No oversized 
commercial vehicles associated with rental occupants of the tourist home such as, 
but not limited to, buses and commercial trucks and trailers, shall be allowed to park 
on the Property. Dwelling 1 with Units A and B shall provide space for at least three 
vehicles.

6.

Lighting'. No exterior lighting shall be permitted on the Property, other than lighting 
typically used at a single-family residence.

7.

Severability: This SUP is not severable. Invalidation of any word, phrase, clause, 
sentence, or paragraph shall invalidate the remainder.

8.

James O. Icenhour, Jr. /
Chairman, Board of Supervisors 

VOTES
AYE NAY ABSTAINATTEST:

HIPPLE
LARSON
SADLER
MCGLENNON
ICENHOUR

Teresa J. Fellows 
Deputy Clerk to the Board

Adopted by the Board of Supervisors of James City County, Virginia, this 10th day of
December, 2019.

SUP 19-0019NkOLndRd-res



AGENDA ITEM NO. G.1.

ITEM SUMMARY

DATE: 12/1/2021 

TO: The Planning Commission 

FROM: Max Hlavin, Deputy County Attorney and Paul Holt, Director of Community
Development

SUBJECT: Adoption of a Revised Policy for Remote Participation in Meetings by Commission
Members and Adoption of Revised Bylaws

The currently adopted Bylaws of the James City County Planning Commission provide that
a quorum of the Commission shall consist of a majority of the members of the Commission
and a physical quorum is required. Notwithstanding, Planning Commissioners may
participate in any meeting wherein the public business is discussed or transacted through
electronic communication in accordance with §2.2­3708.1 of the Code of Virginia.

Pursuant to those provisions, the Planning Commission adopted a policy governing remote
participation in meetings by Commission members due to personal matters or a disability or
medical condition (the “Policy”).

Virginia Code Section 2.2­3708.2 was recently amended during the 2021 General
Assembly Special Session I such that the Policy needs to be amended and readopted to
reflect changes made by the new legislation.

Namely, the General Assembly added language allowing for remote participation when a
family member’s medical condition requires the participant to provide care for such family
member, thereby preventing the participant’s physical attendance. The legislation also
amended the limitation for personal matters to two or 25 percent of the meetings held per
calendar year rounded up to the next whole number, whichever is greater.

The proposed revised Policy, copy attached, is in conformance with the new legislation.
There are also minor revisions to clarify certain portions of the Policy.

Given the updated code reference, the PC Bylaws must be amended too.

Staff recommends approval of the updates to the Policy and Bylaws.

ATTACHMENTS:

Description Type

Memorandum Cover Memo
Planning Commission of James City
County, Virginia Policy for Remote
Participation

Backup Material

Planning Commission Bylaws Backup Material
Resolution Resolution

REVIEWERS:



AGENDA ITEM NO. G.1.

ITEM SUMMARY

DATE: 12/1/2021 

TO: The Planning Commission 

FROM: Max Hlavin, Deputy County Attorney and Paul Holt, Director of Community
Development

SUBJECT: Adoption of a Revised Policy for Remote Participation in Meetings by Commission
Members and Adoption of Revised Bylaws

The currently adopted Bylaws of the James City County Planning Commission provide that
a quorum of the Commission shall consist of a majority of the members of the Commission
and a physical quorum is required. Notwithstanding, Planning Commissioners may
participate in any meeting wherein the public business is discussed or transacted through
electronic communication in accordance with §2.2­3708.1 of the Code of Virginia.

Pursuant to those provisions, the Planning Commission adopted a policy governing remote
participation in meetings by Commission members due to personal matters or a disability or
medical condition (the “Policy”).

Virginia Code Section 2.2­3708.2 was recently amended during the 2021 General
Assembly Special Session I such that the Policy needs to be amended and readopted to
reflect changes made by the new legislation.

Namely, the General Assembly added language allowing for remote participation when a
family member’s medical condition requires the participant to provide care for such family
member, thereby preventing the participant’s physical attendance. The legislation also
amended the limitation for personal matters to two or 25 percent of the meetings held per
calendar year rounded up to the next whole number, whichever is greater.

The proposed revised Policy, copy attached, is in conformance with the new legislation.
There are also minor revisions to clarify certain portions of the Policy.

Given the updated code reference, the PC Bylaws must be amended too.

Staff recommends approval of the updates to the Policy and Bylaws.

ATTACHMENTS:

Description Type

Memorandum Cover Memo
Planning Commission of James City
County, Virginia Policy for Remote
Participation

Backup Material

Planning Commission Bylaws Backup Material
Resolution Resolution

REVIEWERS:

Department Reviewer Action Date

Planning Commission Holt, Paul Approved 11/22/2021 ­ 10:36 AM
Planning Commission Holt, Paul Approved 11/22/2021 ­ 10:36 AM
Publication Management Pobiak, Amanda Approved 11/22/2021 ­ 11:49 AM
Planning Commission Holt, Paul Approved 11/22/2021 ­ 1:02 PM



 

 

 

M E M O R A N D U M 
 

 

DATE: December 1, 2021 

 

TO: The Planning Commission 

 

FROM: Max Hlavin, Deputy County Attorney 

 

SUBJECT: Adoption of a Revised Policy for Remote Participation in Meetings by Commission 

Members 

          

 

The Planning Commission currently has a policy governing remote participation in meetings by 

Commission members due to personal matters or a disability or medical condition (the “Policy”). 

 

Virginia Code Section 2.2-3708.2 was recently amended during the 2021 General Assembly Special 

Session I such that the Policy needs to be amended and readopted to reflect changes made by the new 

legislation. 

 

Namely, the General Assembly added language allowing for remote participation when a family member’s 

medical condition requires the participant to provide care for such family member, thereby preventing the 

participant’s physical attendance. The legislation also amended the limitation for personal matters to two 

meetings or 25% of the meetings held per calendar year rounded up to the next whole number, whichever 

is greater. 

 

The proposed revised Policy, presented as Exhibit A, is in conformance with the new legislation. There are 

also minor revisions to clarify certain portions of the Policy. 

 

 

 

MH/ap 

RemPartMtgsPlcy-mem 

 

Attachment 



PLANNING COMMISSION OF JAMES CITY COUNTY, VIRGINIA 

POLICY FOR REMOTE PARTICIPATION 

In accordance with § 2.2-3708.2 of the Code of Virginia, the following policy is established for 

members’ remote participation in meetings of the Planning Commission (the “Commission”) due 

to a personal matter or a disability or other medical condition. A member may participate in a 

meeting through electronic communication means from a remote location only as follows: 

 

1. A quorum of the Commission must be physically assembled at one central location. 

 

2. If a member’s remote participation is due to a personal matter: 

a. On or before the day of a meeting, the member shall notify the chair of the 

Commission that the member is unable to attend the meeting due to a personal matter. 

The member must identify with specificity the nature of the personal matter. The 

member should also notify the Commission’s Secretary (i.e. the Director of Planning 

or a designee) if the member desires to participate in a meeting remotely due to 

personal matter that prevents the member’s physical attendance. 

b. The Commission members physically present must approve the remote participation 

by a majority vote, which shall be recorded in the Commission’s minutes. The 

decision shall be based solely on the criteria in this policy, without regard to the 

identity of the member or matters that will be considered or voted on during the 

meeting. If the member’s remote participation is disapproved because such 

participation would violate this policy, such disapproval shall be recorded in the 

Commission’s minutes with specificity as to the conflict with this policy. 

c. The Secretary shall record in the Commission’s minutes: (i) the specific nature of the 

personal matter cited by the member, and (ii) the remote location from which the 

member participated. 

d. Remote participation by any member due to a personal matter shall be limited in each 

calendar year to two meetings or 25 percent of the meetings held per calendar year 

rounded up to the next whole number, whichever is greater. 

 

3. If a member’s remote participation is due to a disability or medical condition: 

a. On or before the day of a meeting, the member shall notify the chair of the 

Commission that the member is unable to attend the meeting due to (i) a temporary 

or permanent disability or medical condition that prevents the member’s physical 

attendance, or (ii) a family member’s medical condition that required the member to 

provide care for such family member, thereby preventing the member’s physical 

attendance. The member should also notify the Commission’s Secretary (i.e. the 

Director of Planning or a designee) if the member desires to participate in a meeting 

remotely but a disability or other medical condition prevents the member’s physical 

attendance. 

b. The Secretary shall record in the Commission’s minutes: (i) the fact that the member 

participated through electronic communication means due to a disability or other 

medical condition consistent with the categories in 3(a), and (ii) the remote location 

from which the member participated. 

 



4. The location of the member’s remote participation need not be open to the public. 

 

5. For any remote participation by electronic communication means, the Secretary of the 

Commission shall make arrangements for the voice of the member or members to be heard 

by all persons in attendance at the meeting location. 

 

This policy shall also be applicable to committee meetings of the Commission, to include the 

Development Review Committee and the Policy Committee. 

 

 

 

 

_________________________________ 

Chair 

 

 Adopted by the Planning Commission of James City County, Virginia, this __ day of 

___, 2021. 

 



 B Y L A W S 

 

PLANNING COMMISSION 

 

COUNTY OF JAMES CITY, VIRGINIA 

 

ARTICLE I. OBJECTIVES 

 

This Planning Commission (the “Commission”) was established by the Board of Supervisors of 

James City County (the “Board”) on April 13, 1953, to direct the development of James City County 

(the “County”) and ensure its prosperity, health, safety, and general welfare, in accordance with 

Chapter 22, Title 15.2, Article 2, Code of Virginia, 1950, as amended (the “Virginia Code”). 

 

The Commission shall be responsible for making recommendations to the board of supervisors on all 

phases of county planning, including a comprehensive plan, long-range planning, zoning, and 

subdivision regulations. The Commission shall also be responsible for preparing and submitting 

annual capital improvement programs to the governing body, in accordance with applicable state 

code. It shall also have the powers and duties provided by general law and such other powers and 

duties as may be assigned by the board of supervisors. 

 

ARTICLE II. MEMBERSHIP 

 

The Commission shall consist of 7 or 9 residents of the county, each appointed by the Board for a 

term of four years. 

 

ARTICLE III. MEETINGS 

 

1. All meetings of the Commission shall be open to the public. 

 

2. Special meetings of the Commission may be called by the Chair or by two members upon 

written request to the Secretary.  The Secretary shall deliver (via hand delivery, U.S. Mail, or 

electronic mail, return receipt requested) to all members, at least five days in advance of a 

special meeting, a written notice fixing the time, place and the purpose of the meeting. 

 

3. Written notice of a special meeting is not required if the time of the special meeting has been 

fixed at a regular meeting, or at a previous special meeting at which all members were 

present. 

 

4. A quorum of the Commission shall consist of a majority of the members of the Commission 

and a physical quorum is required unless otherwise permitted by state law for the continuity 

of government operations or consistent with the Virginia Freedom of Information Act 

(Virginia Code § 2.2-3700 et seq.), as amended (“FOIA”). Notwithstanding, Planning 

Commissioners may participate in any meeting wherein the public business is discussed or 

transacted through electronic communication in accordance with §2.2-3708.1 of the Code of 

Virginia FOIA and policies adopted by the Commission.  

 



5.  No action of the Commission shall be valid unless approved by a majority vote of those 

present and voting. 

 

6. The annual meeting for the election of officers (Chair and Vice Chair) shall be held as the 

first order of business at a regular meeting to occur the third week of March of each year and 

thereafter the newly elected officers shall preside at the regular meeting in April.  When a 

vacancy occurs for the Chair or Vice Chair, an election shall be held on the next regular 

meeting date. 

 

7. All minutes and records of the Commission of its meetings, resolutions, transactions and 

votes, shall be kept by the Secretary. 

 

8.  The commission, by resolution adopted at a regular meeting, may fix the day or days to 

which any meeting shall be continued if the chair, or vice-chair if the chair is unable to act, 

finds and declares that weather or other conditions are such that it is hazardous for members 

to attend the meeting. Such finding shall be communicated to the members and press as 

promptly as possible. All hearings and other matters previously advertised for such meeting 

shall be conducted at the continued meeting and no further advertisement is required. The 

commission shall cause a copy of such resolution to be inserted in a newspaper having 

general circulation in the locality at least seven days prior to the first meeting held pursuant 

to the adopted schedule.  

   

ARTICLE IV. OUTSIDE MEETINGS WITH APPLICANTS 

 

1. Planning Commissioners are permitted to meet with applicants outside of a Planning 

Commission meeting or public hearing pursuant to the following: 

 

a. Commissioners shall publicly disclose all meetings by reporting them verbally at the 

Planning Commission meeting where the case is scheduled for public hearing. 

b. Commissioners may find it helpful to contact Planning Division staff prior to such 

meetings to gather facts about the application; the staff may attend such meetings if 

requested by the Commission and approved by the Planning Director or designee. 

c. The purpose of such meetings is limited to fact finding and clarification for all 

parties. 

d. Commissioners should endeavor to include one other Commissioner, when possible, 

in the meeting. 

e. Following such meeting, a summary of the discussion shall be provided to all 

Commission members. 

f. Commissioners shall not make a commitment of their voting intent. 

 

ARTICLE V. MATTERS PENDING BEFORE THE COMMISSION 

 

1. All matters which require an advertised public hearing in accordance with Section 15.2-2204 

of the Virginia Code and which meet submittal requirements filed with the Planning Division 

at least six weeks before the regular meeting are to be placed on the agenda for the advertised 

public hearing.  All other matters filed at least 15 days before the regular meeting in the 



Planning Division are to be placed on the agenda.  Any matter not placed on the agenda in 

advance of the meeting can be considered at the meeting by a majority vote of the 

Commission. 

 

2. For each public hearing, notices shall be forwarded to the Commission members no less than 

7 days prior to the public hearing.  

 

ARTICLE VI. HEARINGS 

 

1. Advertised public hearings shall be scheduled during a regular meeting, except in the event 

of a joint public hearing between the Commission and the Board. 

 

2. For each public hearing item, presentations by staff, applicants, individuals or groups shall be 

limited as follows: 

 

a. Presentations by staff, applicants and groups are limited to 15 minutes each; 

 

b. Comments by individuals are limited to 5 minutes each. 

 

c. At a meeting, the time limits set forth in a, b, and/or c above may be extended at the 

discretion of the Chair. 

 

ARTICLE VII. VOTING 

 

1. No member present shall abstain from voting on a roll call vote unless a member has a 

conflict of interest in the matter being voted upon. For the purposes of this paragraph, a 

“conflict of interest” shall exist when there is an actual conflict: (1) pursuant to the Virginia 

State and Local Government Conflict of Interests Act, Section 2.2-3100 et seq. of the 

Virginia Code; or (2) pursuant to any applicable policy adopted by the Board of Supervisors; 

or (3) as stated by the Commission member unless objected to by a majority vote of the 

members of the Commission.  

 

2. In reporting a vote to the Board, the Secretary shall indicate (in writing) the recorded roll call 

vote, including any abstentions.  

 

ARTICLE VIII.  DUTIES 

 

A. CHAIR 

 

The Chair shall have the following duties: 

 

1. Preside at meetings and hearings of the Commission; 

 

2. When authorized by the Commission, the Chair shall affix to any documents its 

signature on the Commission’s behalf; 

 

3. The Chair or the Chair’s designee shall represent the Commission and keep it 

informed when not in session; 



 

4. The Chair shall appoint all members and Chairs of committees and subcommittees; 

and 

 

5. The Chair or the Chair’s appointee shall act as a liaison to the Williamsburg and 

York County Planning Commissions. 

 

B. VICE CHAIR 

 

The Vice Chair shall perform the duties of the Chair during the absence or disability of the 

Chair. 

 

C. SECRETARY 

 

The Secretary of the Commission shall be the Director of Planning and shall have the 

following duties: 

 

1. Keep a record of all regular, adjourned regular, special, and adjourned special 

meetings and public hearings and transcribe in a minute book of the Commission; 

 

2. Prepare and cause to be delivered all notices of all meetings required to be sent under 

these Bylaws to Commission members; 

 

3. Have charge of all official books, papers, maps, and records of the Commission and 

conduct all official correspondence relative to hearings, meetings, resolutions, 

decisions, and other business of the Commission as directed by the Chair or reflected 

by valid actions of the Commission; 

 

4. Receive minutes of all committee meetings and preserve these as official records of 

the Commission; and 

 

5. Notify the Vice Chair, by telephone or in person, on the day the Chair informs the 

Secretary that they will not be present at a scheduled meeting.  It is the duty of the 

Secretary to brief the Vice Chair on items to come before the Commission when the 

Vice Chair presides. 

 

D. MEMBER DUTIES 

 

Members of the Commission shall have the duties assigned to it by the Virginia Code, the 

County Charter, and as assigned by the Board. With respect to attendance at meetings, the 

Commission shall have the following specific duties: 

 

1. Attend regular, adjourned regular, special and adjourned special meetings and public 

hearings; 

 

2. Attend regular, adjourned regular, special, and adjourned special committee meetings 

to which the member is appointed; 

 



3. Represent the Commission at Board meetings in rotation; and 

 

4. Attend ad-hoc committee meetings as agreed to by the Commission. 

 

ARTICLE IX.  COMMITTEES 

 

1. The Director of Planning or the Director’s designee shall serve as a non-voting, ex officio 

member of all standing and special committees. 

 

2. All committee reports written or oral shall be an official record of the Commission. 

 

3. The following committees and their Chair shall be appointed by the Commission Chair 

within thirty days after the Chair takes office: 

 

a. Development Review Committee.  This Committee shall be composed of at least four 

members and have the following responsibilities: 

 

1. Review those applications for subdivisions which are required by law to be 

submitted to the Commission for approval, receive and review staff reports 

on them, and make recommendations to the Commission;  

 

2. Review those site plan applications that are required by law to be submitted 

to the Commission for approval, receive and review staff reports on them, 

and make recommendations to the Commission. 

 

3. Review those applications, where provided by law and as more specifically 

provided therein, that serve as an appeal of a decision by the planning director 

or his designee. 

 

4.  Unless otherwise provided for by law, such decisions of the DRC shall be 

recommendations which are then forwarded to the full Commission for 

action.  

 

b. Policy Committee.  This Committee shall be composed of at least four members and 

shall have the following responsibilities: 

 

1. Address long-range planning goals of the Commission and explore strategies 

for achieving them; and 

 

2. Address ways to maintain and improve working relationships between the 

Commission, other County organizations, as well as with surrounding 

jurisdictions and organizations involved in planning initiatives. 

 

3. Conduct the Commission’s initial review of the Capital Improvement Plan.  

 

4. Recommend and prepare new and revised policies for the Commission.  

 

5. Conduct the Commission’s initial review of ordinance amendments, as 



directed by the Chair of the Commission.  

 

c. Leadership Committee.  This committee shall be composed of three members; the 

Chair and Vice Chair of the Commission and the Chair of the Policy Committee.  

The Leadership Committee shall review concerns raised regarding the conduct of the 

Commission or any one of its members acting in his or her official capacity. The 

Leadership Committee shall, if deemed necessary by the Leadership Committee, 

recommend appropriate remedial measures to the Commission. 

 

ARTICLE X. PARLIAMENTARY AUTHORITY AND ORGANIZATIONAL PROCEDURE 

 

The Commission shall follow the most recent edition of Robert's Rules of Order, and more 

specifically, the provisions which pertain to the “conduct of business in boards” and in particular, the 

“Procedure in Small Boards.”   

 

ARTICLE XI. AMENDMENT 

 

Amendments may be made to these Bylaws by a two-thirds (2/3) vote of the Commission voting 

members only after a minimum 3028 days' prior notice is given and only at a regular scheduled 

meeting. 

 

ARTICLE XII. MISCELLANEOUS 

 

The Commission may suspend any of these rules by not less than a two-thirds (2/3) vote of those 

Commission members present and voting at the meeting. 

 

 

 

Adopted November 28, 1978 

Amended July 10, 1990; May 12, 1992; March 8, 1994; May 4, 1998; June 1, 1998; June 3, 2002; 

August 5, 2002; January 12, 2004; January 6, 2010; April 7, 2010; March 5, 2014; March 4, 2015 

Last Amended: December 1, 2021 

 

 

 

 

________________________________              

                                Jack Haldeman, Chairman 

 



 

R E S O L U T I O N 
 

 

ADOPTION OF A REVISED POLICY FOR REMOTE PARTICIPATION  

 

 

IN MEETINGS BY COMMISSION MEMBERS 

 

 

WHEREAS, the James City County Planning Commission (the “Commission”) has a policy governing 

remote participation in Commission meetings by its members; and 

 

WHEREAS, during the 2021 Special Session I, the Virginia General Assembly amended the 

provisions of Virginia Code § 2.2-3708.2 relating to remote participation in meetings of 

public bodies; and 

 

WHEREAS, the Commission desires to adopt a revised policy to conform to the newly amended 

Virginia Code § 2.2-3708.2. 

 

NOW, THEREFORE, BE IT RESOLVED that the Planning Commission of James City County, 

Virginia, does hereby adopt the James City County Planning Commission Policy for 

Remote Participation presented as Exhibit A, which shall replace and supersede the prior 

policy governing remote participation. 

 

BE IT FURTHER RESOLVED that the adopted James City County Planning Commission Policy for 

Remote Participation shall also be applicable to Committee meetings of the Commission, 

to include the Development Review Committee and the Policy Committee. 

 

 

 

 

____________________________________ 

John Haldeman  

  Chairman, Planning Commission 

 

ATTEST: 

 

 

________________________________ 

Paul D. Holt, III 

Clerk to the Board 

 

Adopted by the Planning Commission of James City County, Virginia, this 1st day of 

December, 2021. 

 

 

RemPartMtgsPlcy-res 



AGENDA ITEM NO. H.1.

ITEM SUMMARY

DATE: 12/1/2021 

TO: The Planning Commission 

FROM: Paul D. Holt, III, Director of Community Development and Planning

SUBJECT: Planning Director's Report ­ December 2021

ATTACHMENTS:

Description Type

Memorandum Cover Memo
Spreadsheet Listing New Cases
Received Backup Material

REVIEWERS:

Department Reviewer Action Date

Planning Commission Holt, Paul Approved 11/24/2021 ­ 8:28 AM
Planning Commission Holt, Paul Approved 11/24/2021 ­ 8:29 AM
Publication Management Daniel, Martha Approved 11/24/2021 ­ 8:31 AM
Planning Commission Holt, Paul Approved 11/24/2021 ­ 8:38 AM



PLANNING DIRECTOR’S REPORT 

December 2021 

 

This report summarizes the status of selected Department of Community Development 

activities during the past month. 

 

 Planning 

 Monthly Case Report: For a list of all cases received in the last two months, please 

see the attached documents.  

 

 Board Action Results: 

o November 9, 2021 

 SUP-19-0006. Hazelwood Farms - The Village Center 

(Deferred by the Applicant) 

 

 Engage 2045, the process to update the County’s Comprehensive Plan, successfully 

concluded with the Board of Supervisors’ unanimous adoption of the draft plan at its 

meeting on Oct. 26.  The adopted document is named “Our County, Our Shared 

Future: James City County 2045 Comprehensive Plan,” and staff is working toward 

posting the final version on https://jamescitycountyva.gov/engage2045 in the coming 

weeks. The updated Comprehensive Plan will inform future Strategic Plans, budget 

and Capital Improvement Program (CIP) processes, tracking of Goals, Strategies and 

Action (GSA) implementation, and much more. A huge thank you to the many staff 

throughout the County who assisted in the update process over the last two and a half 

years! 

 
 

 Zoning 

 

 Congratulations to Taylor Orne for earning the Certified Zoning Administrator 

certification through the Virginia Association of Zoning Officials.  This certification 

is awarded only after successfully passing three rigorous exams focusing on legal and 

technical aspects of zoning and management practices.  Taylor was also promoted to 

Senior Zoning Officer.   Job well done!  

https://jamescitycountyva.gov/engage2045


Plan Type Plan Number Case Title Address  Description Plan Assigned To District
Agricultural & Forestal District AFD‐21‐0003 360 Racefield Drive AFD Withdrawal 360 RACEFIELD DR Removal of 26 acres from the Barnes Swamp AFD for a solar electrical 

generation facility.
Josh Crump Stonehouse

C‐21‐0093 5791 Centerville Rd. Verizon Tower 
Antenna upgrade.

5791 CENTERVILLE RD  A plan to replace and upgrade equipment on an existing communications 
tower.A plan to replace and upgrade equipment on an existing 
communications tower.

John Risinger Powhatan

C‐21‐0094 4460 Longhill Rd. Verizon Tower 
Antenna Upgrade.

4460 LONGHILL RD A plan to replace and upgrade equipment on an existing communications 
tower

John Risinger Powhatan

C‐21‐0100 6945 & 6951 Pocahontas Trl. Work 
Force Housing

6945 POCAHONTAS TRL A proposal to convert  a hotel at 6945 & 6951 Pocahontas Trl. to Multi‐
Family Work Force Housing

Tori Haynes Roberts

C‐21‐0101 150 Indian Circle Short Term Rental 150 Indian Circle 150 Indian Circle Short Term Rental Terry Costello Roberts

C‐21‐0102 Living Word Church of God Place of 
Public Assembly  and Site Plan 
Amendments

259 IVY HILL RD A proposal to obtain a Special Use Permit for compliance with the Zoning 
Ordinance prior to amending thed Site Plan

John Risinger Powhatan

C‐21‐0103 Pet Supplies Plus Additional Building 
Sign

6401 RICHMOND RD  A proposal for site amendments to make existing aditional sign compliant 
with the Zoning Ordinance.

Josh Crump Stonehouse

C‐21‐0104 Williamsburg Montessori School 
Expansion

4172 LONGHILL RD A proposal to expand the  Williamsburg Montessori School Upper School. Terry Costello Powhatan

C‐21‐0105 Eastern State Subdivision 4601 IRONBOUND RD  A proposal for the development of t he Eastern State property. Thomas Leininger Jamestown

C‐21‐0106 144 Racefield Dr Subdivision 144 RACEFIELD DR A proposal for a subdivision of the property to ensure that the land will 
remain a raw wooded lot.

Thomas Leininger Stonehouse

C‐21‐0107 7207 Merrimac Trl Subdivision 7207 MERRIMAC TRL Details of the future development of Parcel 2 on the plat currently under 
review (S‐21‐0073).

Tori Haynes Roberts

C‐21‐0108 Williamsburg Drug Co. Setback Variance 1310 JAMESTOWN RD A proposal for a Variance to reduce the 50 ft setback to 25 ft at Old Colony 
Lane.

Thomas Wysong Roberts

C‐21‐0109 136 Chesapeake Ave. Short‐Term Rental 136 CHESAPEAKE AVE A proposal to use the property for short term rental or a tourist home. Thomas Wysong Stonehouse

S‐21‐0078 4610 Monticello Ave Chick‐Fil‐A BLE 4610 MONTICELLO AVE BLA Plat associated with site plan SP21‐0086, 4610 Monticello Ave. Chick‐
fil‐A Redevelopment.

John Risinger Jamestown

S‐21‐0079 Carter's Grove BLA 250 RON SPRINGS DR Conveys 5.2202 acres of land from 250 Ron Springs Drive to 8797 
Pocahontas Trail

Tori Haynes Roberts

S‐21‐0080 3608 Greyabbey Circle & 4921 Burnley 
Dr. BLA

3608 GREYABBEY CIR  Boundary Line Extinguishment and Adjustment Between 3608 Greyabbey 
Circle and 4921 Burnley Drive.

Terry Costello Jamestown

S‐21‐0081 259 Sandy Bay Rd & 1826 Jamestown Rd 
BLE (Frothy Moon Brewhouse)

259 SANDY BAY RD Boundary line extinguishment plat in accordance with rezoning case Z‐21‐
0013.

Tori Haynes Berkeley

SP‐21‐0085 5301 Longhill Rd. Tower, Generator & 
Pad SP Amend.

5301 LONGHILL RD Installation of  a generator with a 4"x10" concrete pad. Katie Pelletier Jamestown

SP‐21‐0110 7581 Richmond Rd Blaine Landing 
Apartments

7581 RICHMOND RD Site plan for 119 residential apartment units with clubhouse and pool. John Risinger Stonehouse

SP‐21‐0112 3356 Ironbound Rd. Fence SP Amend. 3356 IRONBOUND RD Installation of fence along property boundary lines. John Risinger Jamestown

New Cases for December

Conceptual Plan

Subdivision Plat



Plan Type Plan Number Case Title Address  Description Plan Assigned To District
SP‐21‐0113 Vacation Village Entrance 

Improvements
5000 COACH HOUSE LN Vacation Village Entrance Improvements Thomas Wysong Jamestown

SP‐21‐0114 9320 Merrimac Trl. Verizon Tower SP 
Amend.

9320 MERRIMAC TRL Proposal to modify existing equipmet. Thomas Leininger Roberts

SP‐21‐0115 Frothy Moon Brewhouse 1826 JAMESTOWN RD Frothy Moon Brewhouse Tori Haynes Berkeley

SP‐21‐0116 Busch Gardens Festa Italia Expansion SP 
Amend.

7851 POCAHONTAS TRL This amendment reflects the as‐built conditions of building perimeter 
plantings and proposed changes to plantings along route 60 associated 
with the height waiver approval.

John Risinger Roberts

SP‐21‐0117 LifePointe Christian Church Parking SP 
Amend.

8841 RICHMOND RD Changes to the outdoor lighting plan. Thomas Wysong Powhatan

SP‐21‐0118 The Maine at Williamsburg Lighting SP 
Amend.

2580 JOHN TYLER HWY Site Plan Amendment to revise the lighting plan. Thomas Leininger Berkeley

SP‐21‐0119 179 GREENSPRINGS PLANTATION 
DR

179 Greensprings Plantation Dr ‐ Greensprings Vacation Resort Amend. Terry Costello Berkeley

SP‐21‐0120 Laurel Lane ES Bike Shed SP Amend. 112 LAUREL LN Addition of a bike storage shed. John Risinger Roberts

ZVL‐21‐0031 Peleg's Point Phase 6. 2219 SIR HATCHETT CT Zoning Verification for certain lots in Peleg's Point, Phase 6. Christy Parrish Roberts

ZVL‐21‐0032 Liberty Ridge Sections 1 and 1B 5300 BEACON RDG Zoning Verification for certain lots in Liberty Ridge Sections 1 and 1B Christy Parrish Powhatan

ZVL‐21‐0033 496 McLaws Circle 496 MCLAWS CIR 496 McLaws Circle Taylor Orne Roberts

Site Plan

Zoning Verification Letter
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