
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Town of Thompson's Station
Municipal Planning Commission

Meeting Agenda
March 28, 2017

Meeting Called To Order

Pledge Of Allegiance

Minutes-

Consideration Of The Minutes Of The February 28, 2017 Meeting

Documents:

02282017 MINUTES.PDF

Public Comments-

Town Planner Report

Unfinished Business:

1. Preliminary Plat For Phase 16 Of Tollgate Village To Create 105 Single Family Lots, Six Open Space Lots And The Removal Of
Eight Trees Exceeding 24 Inches In Diameter (PP 2017-003)

Documents:

ITEM 1 - MEMO PHASE 16 TV.PDF
ITEM 1 - FEB STAFF REPORT PHASE 16 TV.PDF
ITEM 1 - PHASE 16 PRELIMINARY PLAT.PDF
ITEM 1 AND 2 - TRAFFIC STUDY FEB 2017.PDF
ITEM 1 AND 2 - TIS REVIEW BY RPM.PDF
ITEM 1 AND 2 RAGAN SMITH TRAFFIC LETTER.PDF

2. Preliminary Plat For Phase 17 Of Tollgate Village To Create 71 Single Family Lots, Five Open Space Lots And The Removal Of
Seven Trees Exceeding 24 Inches In Diameter (PP 2017-004)

Documents:

ITEM 2 - MEMO PHASE 17 TV.PDF
ITEM 2 - FEB STAFF REPORT PHASE 17 TV.PDF
ITEM 2 - PHASE 17 PRELIMINARY PLAT.PDF

New Business:

3. Preliminary Plat For Phase 13 Of Fields Of Canterbury To Create 57 Single Family Lots, Four Open Space Lots And The Removal Of
39 Trees Exceeding 24 Inches In Diameter (File PP 2017-005)

Documents:

ITEM 3 - STAFF REPORT PHASE 13 FC.PDF
ITEM 3 - PHASE 13 PRELIMINARY PLAT.PDF
ITEM 3 - PHASE 13 ILLUSTRATIVE PLAN WITH CROSS SECTION.PDF

4. Request For The Planning Commission To Waive The Requirements For A 50-Foot Distance From A Driveway To The Nearest
Curvature Of The Corner As Specified In Section 3.7.3 Of The Land Development Ordinance

Documents:

ITEM 4 - MEMO CORNER LOTS.PDF
ITEM 4 - APPLICANT REQUEST.PDF
ITEM 4 - APPLICANT PRESENTATION.PDF

5. Site Plan Approval For An Amenity Center Located On Sporting Hill Bridge Road Within Bridgemore Village (SP 2017-001)

Documents:

ITEM 5 - STAFF REPORT AMENITY BV.PDF
ITEM 5 - SITE PLAN BV AMENITY.PDF

Adjourn

This meeting will be held at 7:00 p.m. at the Thompson's Station Community Center
1555 Thompson's Station Rd West



Minutes of the Meeting
of the Municipal Planning Commission

of the Town of Thompson ’s Station, Tennessee
February 28 , 2017

Call to Order:
The meeting of the Municipal Planning Commission of the Town of Thompson's Station was called to 
order at 7:00 p.m. on the 28th day of February at the Thompson’s Station Community Center with the 
required quorum.  Members and staff in attendance were: Chairman Jack Elder; Vice Chairman Mike 
Roberts; Commissioner Ben Dilks; Commissioner Sarah Benson; Commissioner Trent Harris; Town 
Planner Wendy Deats; Town Administrator, Joe Cosentini; Town Attorney Todd Moore and Town Clerk,
Jennifer Jones.  Commissioner Debra Bender and Don Blair were unable to attend.

Pledge of Allegiance.

Minutes:
The minutes of the January 24, 2017 meeting were previously submitted.

Commissioner Benson moved for approval of the January 24, 2017 meeting minutes.   The 
motion was seconded and carried unanimously.

Public Comment:

Brandon Bell -  3045 Millerton Way -  Concerns about the Phase 16 contour lines and desires to see 
hilltops more protected.

Timothy Miller – 2093 Callaway Park Place – Thompson Machinery rezone concerns.  Aesthetic issues.

Jordan Bryant – 2016 Bungalow – President of HOA.  Tollgate Village paving concerns.  Thompson 
Machinery rezone concerns.

Sherri Elrod – 2631 Westerham Way – Concerns about Thompson Machinery rezone, traffic and lane 
realignment.

John Souder – 2025 Firtree Way – Concerns regarding Thompson Machinery rezone.

Town Planner Report:

Mrs. Deats updated the Commission the Fields of Canterbury Concept Plan Revision. Mr. Brett Smith, 
with Ragan Smith came forward to speak on behalf of the Developer

Unfinished Business:

1. Final Plat for Phase 15 of Tollgate Village to create 83 single family lots and four open 
space lots (FP 2017-001).

Mrs. Deats reviewed her report and recommended the planning commission deny Phase 15 within 
Tollgate Village based on the following reasons:
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1.  There are no completed public roads to access this phase of the development and no sureties 
in place to guarantee that such infrastructure will be completed.  The planning commission 
previously suspended all future plat approvals within Tollgate until this issue was resolved.

2. The plat does not provide for the construction of a secondary access as shown on the 
approved site development plan and the developer does not have the ability to access 
Declaration Way at this time.  The traffic study does not adequately address the issue of when
a secondary access should be required to be installed.

George Dean and Larry Papel, counsel for MBSC, came forward to speak on behalf of the Developer.
Brandon Baxter, a traffic engineer with Ragan Smith, came forward to speak about the traffic study and 
sureties.  Mrs. Deats noted that if the Commission wishes to approve, the contingencies identified in the 
report should be included.

The Planning Commission requested a brief executive session at 8:21 pm and resumed at 8:32 pm.

After discussion, Commissioner Roberts made a motion to approve final plat for Phase 15 of 
Tollgate Village to create 83 single family lots and four open space lots (FP-2017-001) with the 
following contingencies:  

1. Prior to the recordation of the final plat for phase 15, the developer shall obtain 
approval of the Development Agreement from the Board of Mayor and Aldermen.

2. Prior to the recordation of the final plat for phase 15, the traffic study shall be reviewed 
by the Town’s Traffic Engineer and all comments shall be addressed to the satisfaction 
of the Town’s Traffic Engineer.

3. Prior to the recordation of the final plat of phase 15, the developer shall obtain the 
grading permit from TDOT for the turn lane improvements.

4. Prior to the recordation of the final plat for phase 15, all sureties for each phase/section 
in Tollgate Village shall be posted and submitted to the Town in accordance with the 
requirements with the Land Development Ordinance, including repair work for all the 
roadways within 90 days

5. Prior to the recordation of the final plat for phase 15, a surety will be required in the 
amount of $380,000 for roads, drainage and erosion control.

6. Prior to the recordation of the final plat for phase 15, a surety shall be required in the 
amount of $285,000 for sewer.

7. Prior to the recordation of the final plat for phase 15, a surety in the amount of $126,000
shall be posted for the installation of the traffic signal.

8. The construction route adjacent to Tollgate Boulevard, north of Phase 14 into Phase 15 
shall be utilized by all construction traffic.

9. As builts shall be required for the drainage and sewer system with a letter from the 
Design Engineer that they are constructed per the approved drawings and functioning 
as intended.

10. Prior to the recordation of the final plat, all recommendations for traffic mitigation 
shall be satisfied per the timing of the traffic study.

The motion was seconded and carried by a vote of 4 to 1 with Commissioner Dilks casting the 
opposing vote.
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New Business:

3. Preliminary Plat for Phase 16 to create 105 single family lots, six open space lots and the
removal of eight trees exceeding 24 inches in diameter (PP-2017-001).

Mrs. Deats reviewed her Staff report and recommended the Planning Commission deny Phase 16 within 
Tollgate Village for the following reasons:

1.  There are no completed public roads to access this phase of the development and no sureties 
in place to guarantee that such infrastructure will be completed.  The Planning Commission 
previously suspended all future plat approvals within Tollgate until this issue was resolved.

2. The plat does not provide for the construction of a secondary access as shown on the 
approved site development plan and the developer does not have the ability to access 
Declaration Way at this time.  The traffic study does not adequately address the issue of when
a secondary access should be required to be installed.

3. The necessary improvements to the existing wastewater infrastructure in Tollgate have not 
been identified.

Brett Smith with Ragan Smith, Brian Rowe with MBSC & Larry Papel, attorney for the developer, came 
forward to speak on behalf of the applicant.

After discussion, Commissioner Roberts made a motion to defer Preliminary Plat for Phase 16 to 
create 105 single family lots, six open space lots and the removal of eight trees exceeding 24 inches 
in diameter (PP-2017-001) in order to have more time to consider the information regarding the 
hilltop development.  The motion was seconded and carried by a vote of 4 to 1 with Commissioner 
Dilks casting the opposing vote.

4. Preliminary plat for Phase 17 to create 71 single family lots, five open space lots and the 
removal of seven trees exceeding 24 inches in diameter (PP 2017-002).

Mrs. Deats reviewed her Staff report and recommended the Planning Commission deny Phase 16 within 
Tollgate Village for the following reasons:

1.  There are no completed public roads to access this phase of the development and no sureties 
in place to guarantee that such infrastructure will be completed.  The Planning Commission 
previously suspended all future plat approvals within Tollgate until this issue was resolved.

2. The plat does not provide for the construction of a secondary access as shown on the 
approved site development plan and the developer does not have the ability to access 
Declaration Way at this time.  The traffic study does not adequately address the issue of when
a secondary access should be required to be installed.

3. The necessary improvements to the existing wastewater infrastructure in Tollgate have not 
been identified.

Brett Smith with Ragan Smith, and George Dean, attorney for the developer, came forward to speak on 
behalf of the applicant.

After discussion, Commissioner Dilks made a motion to defer Preliminary Plat for Phase 17 to 
create 71 single family lots, five open space lots and the removal of seven trees exceeding 24 inches 
in diameter (PP-2017-002).  The motion was seconded and carried by all.
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2. Rezone of 12.71 acres of land located at 4545 Columbia Pike from (CC) Community 
Commercial to (IL) Industrial Low (RZ 2017-002; CP 2017-002).

Mrs. Deats reviewed her staff report and recommended that the Planning Commission recommend to the 
Board of Mayor and Aldermen to approve the rezone for 4541 Columbia Pike as Industrial Low (IL) with 
the following contingency:

1.  All sales and rental equipment shall be stored and maintained in the rear of the site behind 
appropriate and architecturally compatible screening. 

Mr. Jeff Rosiak with KVD came forward to speak on behalf of the developer of the project.

Mrs. Deats presented two alternatives:
1.  To permit equipment rental by right, however expressed concern with allowing a use of this 

nature by right, or
2. To permit equipment rental as special exception which would be discretionary review by the 

BZA.

After discussion, Commissioner Dilks recommended that the Planning Commission recommend to 
the Board of Mayor and Aldermen approve this use as a special exception in the Community 
Commercial zone rather than approve a full rezone.  The motion was seconded and carried 
unanimously.

There being no further business, Commissioner Benson made a motion to adjourn. The motion was 
seconded and the meeting was adjourned at 9:35 p.m.

____________________________________
                                   Jack Elder, Chairman

Attest:    ________________________________

 Don Blair, Secretary



DATE: March 17, 2017

TO: The Planning Commission

FROM: Wendy Deats, Town Planner

SUBJECT: Item 1 – PP 2017-003 – Deferral from February 28, 2017 Planning Commission meeting
_______________________________________________________________________
On February 28, 2017, the Planning Commission deferred the request to the March meeting to provide
time to better review options for development on the hillside.  In addition, the deferral provided time
for Staff to review the traffic study and sewer information, and for the developer to submit the sureties
for Tollgate Village.  

Hillside Development
Section 3.3.7 states that “disturbance, grading and development on natural slopes exceeding 15%
including hilltops areas shall be discouraged.  Any lot exceeding 15% shall be designated as a critical
lot.”  The regulations further state that “Disturbance, grading and development on natural slopes
exceeding 25% shall be prohibited.”  The proposed plat provides an analysis across the phase showing
the slopes between 15-25% and exceeding 25% along with identifying which areas are natural.  All lots
containing 15 – 25% slope are designated as critical lots and all areas exceeding 25% are within
permanent open space in accordance with the code.  However, given the concern that the residential
lots have shifted to the hillside, Staff has requested that the developer provide information as to the
purpose for the modification from the original site development plan.  The developer has provided the
following response to developing on the hillside:
“The “latest approved development plan”, as we understand it, was April 2014.  (Since then, there
were several revisions to the previous zoning ordinance and quite a few amendments to the current
Land Development Ordinance.)  As Concept Plans are no longer voted upon, we have endeavored to
meet the L.D.O. - while generally keeping with the overall single-family development pattern of the
earlier Concept Plans. 

To that end, subsequent changes in zoning/regulations have necessitated the “shift” of this section of
single-family homes.  These changes include accommodation of stormwater quality, decrease block
lengths (more streets/intersections), 50’ minimum lot widths, pedestrian alleys, and Planning
Commissioners’ statements desiring to see more alley-loaded lots (where feasible with contours).  This
layout adjustment (shift) still does not compensate for all the impacts of the L.D.O. as these changes
have resulted in over 30 lots being “lost” in this area. 

Additionally, this site does not meet the definition of a ridge line, as defined in Section 1.3 definitions
(ridge line: the crest or line of the hill that connects the two highest points).  This topographical feature
is a standalone highpoint; it is not part of a series of other highpoints with an associated ridge line that
would qualify as such.   

In keeping with the previous ordinance and the current L.D.O requirements, there are no lots or
improvements proposed in areas of existing, natural 25% slopes or greater.  That intent has continued
to be met throughout the project.



The current plan is considered, by the collective developer/design/consulting team, to comply with
recent L.D.O. updates, while reducing the overall lot count, while meeting stormwater regulations,
while providing additional alley products requested, while responding to the natural features – while
keeping with the intent of an almost 3 year old “approved development plan” (that did not
accommodate these subsequent requirements).”  

Traffic Study
The revised traffic study was submitted on February 28, 2017.  The traffic study proposes the following
conclusions and recommendations for traffic improvements:
General Recommendations

1. One route of secondary access to Tollgate Village should be constructed and open to traffic
prior to the final plat approval for Tollgate Village Section 16 or Section 17, whichever occurs
first.  If development in Tollgate Village occurs outside of Sections 15, 16, and 17, a route of
secondary access should be constructed as part of that development.

2. Additional routes of access or roadway/intersection improvements should be constructed and
open to traffic based upon the estimated total trip generation for the existing and proposed
development.  Table 9 provides a summary of access scenarios and corresponding trip
generation thresholds for each access scenario.  A trip generation report, established using
appropriate methodologies for internal trip capture and estimated based upon the current
edition of the ITE Trip Generation Manual, should be provided with each proposed
development in Tollgate Village.  The total peak hour trip generation should not exceed the
maximum trip generation for the applicable access scenario.

Columbia Pike at Tollgate Boulevard
3. A traffic signal at Columbia Pike and Tollgate Boulevard should be installed concurrently with

Tollgate Village Section 15.  The existing northbound lanes that merge from two to one at
Tollgate Boulevard should be extended approximately 300 feet north of Tollgate Boulevard to
provide merging area downstream of the new traffic signal.  The Tollgate Village developer has
already completed design plans for a traffic signal including the extended northbound merge
area at this intersection and has submitted the plans to the Town of Thompson’s Station for
approval and to TDOT as part of a grading permit application.

4. A southbound right turn lane on Columbia Pike with a turn lane length of 275 feet and a taper
length of 100 feet should be installed concurrently with Tollgate Village Section 15.  The
Tollgate Village developer has already completed design plans for a southbound right turn lane
at this intersection and has submitted the plans to the Town of Thompson’s Station for approval
and to TDOT as part of a grading permit application.

Columbia Pike at North Access
5. The Columbia Pike access located north of Tollgate Boulevard in the area of the existing

Shelter Insurance Office Building should be constructed as a three-lane roadway to support
efficient future access.

6. The Columbia Pike access located north of Tollgate Boulevard in the area of the existing
Shelter Insurance Office Building should operate as a right-in/right-out only access if
Columbia Pike consists of a two-lane roadway to the north of Tollgate Village and across the
West Harpeth River.

7. The Columbia Pike access located north of Tollgate Boulevard in the area of the existing
Shelter Insurance Office Building should provide full turning movement access if Columbia



Pike has been widened to consist of a five-lane roadway to the north of Tollgate Village and
across the West Harpeth River.

8. Future widening of Columbia Pike, presumably by TDOT, should provide the extension of the
existing five-lane section north of Tollgate Village and across the West Harpeth River.  The
extension of this roadway section will provide a northbound left turn lane for the North Access
to Tollgate Village.

9. When the North Access to Tollgate Village is converted to provide full turning movement
access, a southbound right turn lane should be constructed on Columbia Pike.  The final design
of the Columbia Pike widening, the West Harpeth River crossing, and impacts to adjacent
utilities and floodways/floodplains should be considered when determining the feasibility and
final design of this right turn lane.

10. A TDOT highway entrance permit will be required in order to construct this access.
11. A TDOT grading permit will be required for any turn lane or grading work completed in the

right-of-way on Columbia Pike.
Columbia Pike at Declaration Way

12. The existing southbound right turn lane on Columbia Pike should be extended to have a length
of 500 feet with a taper length of 100 feet.

13. Williamson County Schools should continue to utilize a traffic control officer to direct traffic at
this intersection during peak arrival and dismissal periods.  Based upon the high volume and
peaking characteristics of the school traffic, a permanent traffic signal installation could be
considered as an alternative to the continued use of a traffic control officer.

Declaration Way at South Access
14. New pavement markings consistent with the MUTCD and public roadway standards should be

installed on Declaration Way between Columbia Pike and the South Access.
15. The intersection of Declaration Way and the South Access should operate as a two-way stop

control intersection.  The South Access should be the minor street with stop control and
Declaration Way should be the major street without stop control.

The study was reviewed by the Town’s Traffic Consultant, RPM and comments were submitted to
Ragan Smith on March 13, 2017.  The developer is working with Staff to address the comments.

Traffic Signal Update
TDOT has issued the grading permit for the turn lane improvements at Columbia Pike/Tollgate
Boulevard.  The Town has not received the surety for the traffic signal, however, a contingency was
placed on the final plat for phase 15 to require the $126,000 surety prior to plat recordation.  

Sewer
The developer submitted a conceptual plan for re-routing the gravity line which is found to be
acceptable and therefore, submitted construction drawings which are found to be acceptable with
conditions.  The developer is still working on the plans for how the upgrade to the sewer line will be
completed from the manhole on Wareham to the pump station.  

Sureties
The sureties have not been submitted to the Town.



Recommendation
Plats are suspended within Tollgate Village; therefore, Staff recommends that the Planning Commission
deny Phase 16 within Tollgate Village for the following reason:

1. There are no completed public roads to access this phase of the development and no sureties in
place to guarantee that such infrastructure will be completed. The Planning Commission
previously suspended all future plat approvals within Tollgate until this issue was resolved.

Once plat suspension is lifted, the following are recommended to be incorporated as contingencies to
project approval:   

1. Prior to the approval of construction plans, a development agreement shall be approved and
executed between the Town and the Developer

2. Prior to the approval of construction plans, all sureties for each phase/section in Tollgate
Village and for the installation of the traffic signal shall be posted and submitted to the Town in
accordance with the requirements with the Land Development Ordinance.

3. All recommendations for traffic mitigation shall be completed in accordance with the
phasing/timing set forth within the traffic study dated February 28, 2017.

4. Prior to the submittal of the final plat for phase 16, all sewer improvements must be completed
to the satisfaction of the Town. 

5. The construction route adjacent to Tollgate Boulevard, north of Phase 14 shall be utilized by all
construction traffic.  

6. All tree replacement requirements as approved by the Planning Commission shall be completed
the satisfaction of the Town.  

Attachments
February 28, 2017 staff report
Traffic Study dated February 28, 2017
RPM letter dated March 13, 2017
Preliminary Plat



Thompson's Station Planning Commission 

Staff Report –Item 3 (PP 2017-003) 

February 28, 2017 

Preliminary plat for Phase 16 to create 105 single family lots, six open space lots and approval 

for the removal of eight trees exceeding 24 inches in diameter.  

 

PROJECT DESCRIPTION  

A request to approve the preliminary plat for Phase 16 of Tollgate Village to create 105 single 

family lots, six open space lots and removal of eight trees exceeding 24 inches in diameter.  

 
BACKGROUND 

On September 27, 2016, the Planning Commission suspended all plats within Tollgate Village due 

to issues related to infrastructure in several sections of the Tollgate Village which have not been 

completed by the developer and no sureties in place to ensure completion of the improvements.   

 

At this time, Tollgate Village still does not have completed public roads to access this phase of the 

development and no sureties are in place to guarantee completion of such infrastructure.  

 

On October 25, 2016, the Planning Commission denied the request for the preliminary plat approval 

for phase 16 of Tollgate Village for the following reason: 

Based on the lack of completed public roads and other infrastructure necessary to serve this 

phase of Tollgate Village, and the absence of adequate surety to complete such roads and 

infrastructure which has resulted in the suspensions of plats within Tollgate Village, and 

based upon (1) the lack of traffic signal installation or surety (2) lack of an updated traffic 

study addressing secondary access and traffic mitigation (3) lack of evaluation of the main 

pump station to determine necessary upgrades the Planning Commission has denied the final 

plat for Phase 17 of Tollgate Village.   

 

On January 24, 2017, the Planning Commission denied the request for a preliminary plat approval 

for phase 16 of Tollgate Village for the following reasons: 

1. There are no completed public roads to access this phase of the development and no sureties 

in place to guarantee that such infrastructure will be completed. The Planning Commission 

previously suspended all future plat approvals within Tollgate until this issue was resolved. 



2. The plat does not provide for the construction of a secondary access as shown on the 

approved site development plan and the developer does not have the ability to access 

Declaration Way at this time. The proposed traffic study does not adequately address the 

issue of when a secondary access should be required to be installed. Based on the most 

recently approved traffic study, a secondary access should be installed prior to final plat 

approval for Phase 16. 

3. It has not been determined whether the existing wastewater infrastructure in Tollgate can 

support this phase of the development. 

 

ANALYSIS 

Preliminary Plat 

The preliminary plat provides an analysis of the site’s special features and the response to those 

features (LDO Section 5.4.3).  This preliminary plat for phase 16 includes the creation of 105 single 

family lots and six open space lots totaling approximately 21 acres of open space.  However, the 

layout of this phase is not consistent with the approved development plan (dated 4-15-14).  Changes 

include a revision to the layout of the roads, including roads not identified on the development plan, 

removal of two open space areas, the addition of another open space lot and the phase is shifted 

eastward up the hill previously identified as open space.  The applicant has submitted an open space 

exhibit showing that the shift is due to storm water infrastructure and that 120 acres (35%) of the 

land will still be platted as open space.   

 

Roadways  

The standard for local roadways is 50 feet. The Planning Commission approved 46 foot roadways 

with a five-foot grass strip for other roadways within this subdivision.  The applicant is requesting 

the Planning Commission approve the 46-foot width for the roadways within this phase to be 

consistent with these approved right-of-way widths to continue/maintain the existing streetscape 

that has been established.   

 

Critical Lots 

Lots 1601-1602, 1607-1608, 1610-1613, 1617-1620, 1631-1639, 1646-1658, 1670-1674, 1679-

1681, 1683-1686, 1688-1695, 1700 and 1704 are designated as critical lots on the plat.  The slope 

identified on the plan indicates that these lots have slopes between 15 and 25%.  The plan illustrates 

that areas exceeding 25% slope are within the proposed open space.  All critical lots will require 

engineered site plans to address all site specific issues.   

 

Lot Standards 

The single family lots will vary in size from .16 acres to .38 acres with a minimum of 50 feet for lot 

widths.  Proposed setbacks are 10 feet for the front yard, 7.5 feet for the side yard and 20 feet for 

the rear yard with a minimum of a 20-foot driveway.  Block lengths do not exceed 800 feet, except 

where adjacent to open space as permitted within the ordinance.  Blocks that exceed 500 feet in 

length will have a 16-foot pedestrian access provided.   

 

Traffic Improvements 

In 2015, a revised concept plan was submitted along with an updated traffic study (See attached 

study).  The plan was not approved and the traffic study was not accepted or approved.  In 2016, an 

updated traffic study, as required for approval of the phase 15 preliminary plat, was submitted in 

December.  A “preferred” secondary access was noted in the report as a connection to Declaration 

Way. The schedule for the incorporating this secondary access is recommended after 248 additional 

units are constructed.   The Town’s Consulting Traffic Engineer reviewed the traffic study and 



submitted comments to Staff.  Staff provided the traffic engineer’s comments along 

concerns/comments from Staff review.   

 

On January 17, 2017, the applicant submitted responses to these comments which were submitted to 

and commented on by the Town’s Traffic Engineer.  In addition, Staff has met with the developer’s 

traffic engineer and TDOT to discuss the secondary access along Columbia Pike, north of Tollgate 

Boulevard.  After receiving comments from Staff and TDOT, the developer’s traffic engineer is 

working on the revised traffic study in order to provide a study with “a specific scope being a 

schedule of improvements for traffic mitigation including a secondary access shall be reviewed and 

approved by the Town” as required by the contingency for the preliminary plat approval of phase 

15.     

 

Traffic Signal 

The traffic signal at Tollgate Boulevard/Columbia Pike was approved by the Planning Commission 

in November 2015.  The Planning Commission approved the signal with the following 

contingencies:   

1. Prior to the approval of installation of the traffic improvements, the Town Engineer shall 

approve the construction plans. 

2. Prior to the approval of construction plans, the applicant shall post a surety in the amount of 

$126,000 for the traffic signal. 

3. Prior to the approval of the construction plans, the applicant shall post a surety in the amount 

of $95,000 which could be waived if TDOT requires a surety that meets or exceeds this 

amount for the turn lane improvements.   

4. The signalization shall include a controller compatible with signal synchronization within 

Thompson’s’ Station. 

 

TDOT has received all necessary information including a letter of credit in the amount of $150,000 

for the turn lane improvements and anticipates issuing the grading permit.  Since TDOT will be 

requiring a $150,000 surety, contingency #3 will be satisfied.  Staff recommends that prior to any 

future final plat approvals, a contingency for installation and operation of the signal be 

incorporated.   

 

Sewer 

During the construction drawing approval phase, it was noted that an analysis of the wastewater 

system was needed for Tollgate Village.  The development team tested the pump station and an 

evaluation of the collection system is ongoing to identify the necessary improvements.  Prior to any 

plat approvals, all necessary upgrades should be identified with a contingency for completion of the 

improvements prior to final plat approvals.   

 

Tree Removal 

Development of phase 16 requires the removal of eight trees for a total of 218 inches.  The Land 

Development Ordinance requires the replacement of trees exceeding 24 inches at a ratio of one and 

a half inches for every inch removed.  Therefore, 327 inches of trees is required to be replaced on 

the site.  The replacement plan includes 164 trees to be planted within the open space on the eastern 

edge of phase 16.  The replacement trees will be 2-inch caliper in size and are a variety of 

deciduous and evergreen trees such as American Sycamore, Southern Magnolia, Leylandi Cypress, 

Red Oak, White Pine, American Sweet Gum, and Eastern Red Bud.  Total tree replacement will be 

328 inches.       

 



RECOMMENDATION 

Plats are suspended within Tollgate Village, therefore, Staff recommends that the Planning 

Commission deny Phase 16 within Tollgate Village for the following reasons:  

1. There are no completed public roads to access this phase of the development and no sureties 

in place to guarantee that such infrastructure will be completed. The Planning Commission 

previously suspended all future plat approvals within Tollgate until this issue was resolved. 

2. The plat does not provide for the construction of a secondary access as shown on the 

approved site development plan and the developer does not have the ability to access 

Declaration Way at this time. The traffic study does not adequately address the issue of 

when a secondary access should be required to be installed.  

3. The necessary improvements to the existing wastewater infrastructure in Tollgate have not 

been identified. 

 

Once plat suspension is lifted, the following are recommended to be incorporated as contingencies 

to project approval:    

1. Prior to the approval of construction plans, a development agreement shall be approved and 

executed between the Town and the Developer 

2. Prior to the recordation of the final plat for phase 16, the traffic signal be installed and 

operational in accordance with the approved intersection improvement plans. 

3. Prior to the recordation of the final plat for phase 16, the secondary access onto Columbia 

Pike shall be constructed.   

4. Prior to the recordation of the final plat for phase 16, all sewer improvements must be 

installed.  

5. The construction route adjacent to Tollgate Boulevard, north of Phase 14 shall be utilized by 

all construction traffic.   

6. All tree replacement requirements as approved by the Planning Commission shall be 

satisfied to the satisfaction of the Town.     

 

ATTACHMENTS 

Preliminary Plat  

Site Development Plan (4/15/2014) 
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EXECUTIVE SUMMARY 
 
INTRODUCTION 
 
Tollgate Village is located on the west side of Columbia Pike (US Highway 31 / State Route 6) between 
Independence High School and the West Harpeth River in the Town of Thompson’s Station, Tennessee.  
The purpose of this traffic impact study is to review the access needs and roadway improvements for 
traffic mitigation at Tollgate Village. 
 
BACKGROUND TRAFFIC 
 
Based upon the proposed development schedule, the years 2020 and 2027 will be used to analyze the 
impact of Tollgate Village. 
 
To establish background traffic growth, TDOT historical traffic data was obtained in the project vicinity.  
Traffic growth due to outside developments and general population growth was based upon linear 
regression analysis of the historical traffic count data.  Background traffic growth was established by 
increasing existing traffic by 3 percent annually for the period from 2016 to 2027. 
 
SITE TRAFFIC 
 
The traffic impact of Tollgate Village is based upon a calculation of the number of vehicle trips that will 
enter and/or exit the site. The analysis periods of this report are the a.m. and p.m. peak hours of a typical 
weekday. Therefore, trips were generated according to the Institute of Transportation Engineers (ITE) 
Trip Generation Manual, 9th Edition. The total estimated trip generation for Tollgate Village is shown in the 
table below. 
 

TOTAL TRIP GENERATION: TOLLGATE VILLAGE 

Land Use Total Units Daily 
Trips 

A.M. Peak Hour P.M. Peak Hour 

Enter Exit Total Enter Exit Total 

Existing Development - 4,258 82 228 310 161 150 311 

Single Family Homes 277 homes 2,681 51 153 204 166 97 263 

General Office 95,650 sf 1,269 163 22 185 28 137 165 

Medical Office 19,000 sf 562 36 9 45 18 47 65 

Retail 57,950 sf 2,517 -- -- -- 71 90 161 

Drug Store 12,900 sf 1,143 36 20 56 53 55 108 

Sit-Down Restaurant 7,000 sf 890 42 34 76 41 28 69 

Fast-Food Restaurant 3,900 sf -- 103 68 171 52 50 102 

Assisted Living 120 beds 315 11 6 17 11 15 26 

Hair Salon 1,400 sf -- 2 0 2 0 2 2 

Veterinarian 2,140 sf -- 6 3 9 4 6 10 

Bank 3,500 sf -- -- -- -- 19 23 42 

Day Care Center 50 students 206 22 19 41 19 22 41 

TOTAL 13,841 554 562 1,116 643 722 1,365 
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TRAFFIC ANALYSIS 
 
The following public intersections were analyzed for capacity deficiencies and improvement needs: 

 
• Columbia Pike at Tollgate Boulevard 
• Columbia Pike at North Access 
• Columbia Pike at Declaration Way 
• Declaration Way at Branford Place 

 
For these intersections, the following traffic scenarios were analyzed, where applicable: 
 

• 2016 Existing Traffic 
• 2020 Background Traffic 
• 2020 Total Traffic that contains all traffic projected in the study area, including the completion of 

residential development at Tollgate Village 
• 2027 Background Traffic 
• 2027 Total Traffic that contains all traffic projected in the study area, including the full build-out of 

Tollgate Village 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
General Recommendations 

 
• One route of secondary access to Tollgate Village should be constructed and open to traffic prior 

to the final plat approval for Tollgate Village Section 16 or Section 17, whichever occurs first.  If 
development in Tollgate Village occurs outside of Sections 15, 16, and 17, a route of secondary 
access should be constructed as part of that development. 

 
• Additional routes of access or roadway/intersection improvements should be constructed and 

open to traffic based upon the estimated total trip generation for the existing and proposed 
development.  Table 9 provides a summary of access scenarios and corresponding trip 
generation thresholds for each access scenario.  A trip generation report, established using 
appropriate methodologies for internal trip capture and estimated based upon the current edition 
of the ITE Trip Generation Manual, should be provided with each proposed development in 
Tollgate Village.  The total peak hour trip generation should not exceed the maximum trip 
generation for the applicable access scenario. 
 

Columbia Pike at Tollgate Boulevard 
 
• A traffic signal at Columbia Pike and Tollgate Boulevard should be installed concurrently with 

Tollgate Village Section 15.  The existing northbound lanes that merge from two to one at 
Tollgate Boulevard should be extended approximately 300 feet north of Tollgate Boulevard to 
provide merging area downstream of the new traffic signal.  The Tollgate Village developer has 
already completed design plans for a traffic signal including the extended northbound merge area 
at this intersection and has submitted the plans to the Town of Thompson’s Station for approval 
and to TDOT as part of a grading permit application. 

 
• A southbound right turn lane on Columbia Pike with a turn lane length of 275 feet and a taper 

length of 100 feet should be installed concurrently with Tollgate Village Section 15.  The Tollgate 
Village developer has already completed design plans for a southbound right turn lane at this 
intersection and has submitted the plans to the Town of Thompson’s Station for approval and to 
TDOT as part of a grading permit application. 

 
Columbia Pike at North Access 

 
• The Columbia Pike access located north of Tollgate Boulevard in the area of the existing Shelter 

Insurance Office Building should be constructed as a three-lane roadway to support efficient 
future access. 
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• The Columbia Pike access located north of Tollgate Boulevard in the area of the existing Shelter 
Insurance Office Building should operate as a right-in/right-out only access if Columbia Pike 
consists of a two-lane roadway to the north of Tollgate Village and across the West Harpeth 
River. 

 
• The Columbia Pike access located north of Tollgate Boulevard in the area of the existing Shelter 

Insurance Office Building should provide full turning movement access if Columbia Pike has been 
widened to consist of a five-lane roadway to the north of Tollgate Village and across the West 
Harpeth River. 

 
• Future widening of Columbia Pike, presumably by TDOT, should provide the extension of the 

existing five-lane section north of Tollgate Village and across the West Harpeth River.  The 
extension of this roadway section will provide a northbound left turn lane for the North Access to 
Tollgate Village. 

 
• When the North Access to Tollgate Village is converted to provide full turning movement access, 

a southbound right turn lane should be constructed on Columbia Pike.  The final design of the 
Columbia Pike widening, the West Harpeth River crossing, and impacts to adjacent utilities and 
floodways/floodplains should be considered when determining the feasibility and final design of 
this right turn lane. 

 
• A TDOT highway entrance permit will be required in order to construct this access. 
 
• A TDOT grading permit will be required for any turn lane or grading work completed in the right-

of-way on Columbia Pike. 
 

Columbia Pike at Declaration Way 
 
• The existing southbound right turn lane on Columbia Pike should be extended to have a length of 

500 feet with a taper length of 100 feet. 
 
• Williamson County Schools should continue to utilize a traffic control officer to direct traffic at this 

intersection during peak arrival and dismissal periods.  Based upon the high volume and peaking 
characteristics of the school traffic, a permanent traffic signal installation could be considered as 
an alternative to the continued use of a traffic control officer. 

 
Declaration Way at South Access 

 
• New pavement markings consistent with the MUTCD and public roadway standards should be 

installed on Declaration Way between Columbia Pike and the South Access. 
 
• The intersection of Declaration Way and the South Access should operate as a two-way stop 

control intersection.  The South Access should be the minor street with stop control and 
Declaration Way should be the major street without stop control. 
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I. INTRODUCTION 
 
The purpose of this study is to assess the access needs and analyze the transportation related 
impacts due to the future development at the Tollgate Village community in the Town of 
Thompson’s Station, Tennessee.  Tollgate Village will include a mix of residential, retail, and 
office land uses at full build-out.  This report has been requested by Town of Thompson’s Station 
staff in order to address transportation impacts as part of preliminary and final plat reviews for 
residential sections of Tollgate Village. 
 
In order to evaluate the Tollgate Village future development, an inventory of the existing 
transportation system was carried out, along with an assessment of its adequacy.  Based on the 
project schedule, interim and final build-out horizon years were established and future traffic 
growth was added to existing traffic volumes.  Transportation analyses were performed in order to 
evaluate project access alternatives and to assess any site or non-site related impacts on the 
system.  Finally, recommendations for project access and roadway improvements were offered. 
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II. PROJECT DESCRIPTION 
 

A. Existing Development 
 
As shown in Figure 1, Tollgate Village is located on the west side of Columbia Pike (US 
Highway 31 / State Route 6) between Independence High School and the West Harpeth 
River in the Town of Thompson’s Station, Tennessee.  The Tollgate Village Concept Plan 
includes a total area of 345.9 acres.  At the time that this traffic study was initiated and traffic 
counts were conducted, Tollgate Village consisted of the following land uses and units. 
 

• 370 Single Family Homes 
• 81 Condominiums/Townhomes 
• 201 Apartment Units 
• 30,000 sf General Office 
• 46,800 sf Medical Office 

 
Figure 2 shows an aerial layout of Tollgate Village including a summary of the existing 
development. 
 

B. Proposed Development 
 
The sections of Tollgate Village that have not been developed include residential and 
commercial areas with the High Intensity Residential (D3) and Neighborhood Commercial 
(NC) zoning designations.  These zoning districts are intended for higher density residential 
development and neighborhood commercial activities, small-scale businesses, and high 
intensity residential. 
 
The remaining single-family residential areas at Tollgate Village consist of Sections 15, 16 
and 17 that will include a total of 259 homes.  Additionally, eighteen (18) homes in other 
completed sections of Tollgate Village were not complete at the time of this study and will be 
considered as part of the proposed development.  Therefore, the remaining proposed single 
family residential development at Tollgate Village will consist of 277 homes. 
 
For the purpose of assessing the future traffic impact of the commercial area at Tollgate 
Village, the Town of Thompson’s Station Land Development Ordinance was used to identify 
potential allowable uses in order to establish a feasible development scenario for the 
commercial area.  This scenario was established in order to estimate future traffic for analysis 
purposes only.  It is not binding and does not restrict the uses and sizes of development in 
the commercial area.  Development in the commercial area will be subject to the allowable 
uses and standards of the Town’s Land Development Ordinance.  An illustration of the 
possible development scenario is included in the appendix of this report. 
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C. Project Access 

 
Access to Tollgate Village includes an existing primary access and future, proposed 
secondary access as described below. 

 
• Primary Access – Primary access to Tollgate Village is provided by Tollgate 

Boulevard.  Tollgate Boulevard intersects Columbia Pike approximately 1,875 feet 
north of the State Route 840 interchange and approximately 1,900 feet south of the 
Goose Creek Bypass (State Route 248).  Tollgate Boulevard consists of one (1) lane 
for traffic entering Tollgate Village and two (2) lanes for traffic exiting Tollgate Village.  
The exiting lane assignment on Tollgate Boulevard includes one (1) right turn lane 
and one (1) left turn lane with storage lengths of approximately 200 feet.  This access 
is currently unsignalized and two-way stop control is in place at Columbia Pike. 
 

• Secondary Access (North) – The Tollgate Village Concept Plan indicates that a 
secondary access to Columbia Pike will be located approximately 640 feet north of 
Tollgate Boulevard. 
 

• Secondary Access (South) – The Tollgate Village Concept Plan includes a proposed 
connection to Declaration Way, the existing access drive to Independence High 
School.  Access at this location will require an agreement with Williamson County 
Schools. 

 
D. Phasing and Timing 

 
The build-out of Tollgate Village is occurring in multiple phases with the development 
schedule largely influenced by market conditions.  For the future traffic analysis in this report, 
it will be assumed that the residential sections are complete in the year 2020 and that full 
build-out of Tollgate Village occurs in the year 2027. 
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III. EXISTING CONDITIONS 
 

A. Transportation System 
 
The existing transportation system in the area that provides access to Tollgate Village 
consists of arterial, collector, and private roadways.  The following roadways will comprise the 
study area for consideration of traffic mitigation measures at Tollgate Village. 
 

• Columbia Pike (US Highway 31 / State Route 6) in the study area is classified as a 
minor arterial on the Tennessee Department of Transportation (TDOT) functional 
classification system and is listed as an arterial in the General Plan for Thompson’s 
Station.  The current Thompson’s Station Road Map does not indicate a classification 
for Columbia Pike.  The Columbia Pike corridor connects the Cities of Franklin and 
Columbia and passes through the Town of Thompson’s Station and the City of Spring 
Hill.  Within the vicinity of Tollgate Village, Columbia Pike transitions from a two-lane 
to a five-lane roadway between the West Harpeth River and Tollgate Boulevard.  The 
five-lane section of Columbia Pike continues to the south beyond State Route 840.  
The posted speed limit on Columbia Pike is 45 mph. 
 

• Tollgate Boulevard is listed as a collector roadway in the General Plan for 
Thompson’s Station.  The current Thompson’s Station Road Map does not indicate a 
classification for Tollgate Boulevard.  Tollgate Boulevard is two-lane roadway and 
provides primary access to Tollgate Village.  Tollgate Boulevard ends within the 
Tollgate Village development and does not provide access to any area adjacent to or 
beyond the area included on the Tollgate Village concept plan.  The posted speed 
limit on Tollgate Boulevard is 30 mph. 

 
• Independence High School Access is a private drive providing access from 

Columbia Pike to Independence High School.  This private drive generally consists of 
a three-lane section with one travel lane in each direction and a two-way continuous 
left turn lane.  At Columbia Pike, a median and exclusive left and right turn lanes are 
provided. 

 
Figure 1 shows the location of Tollgate Village and the intersection of Columbia Pike at 
Tollgate Boulevard. Figure 2 shows an aerial layout of the Tollgate Village community. 

 
B. Traffic Volumes 

 
In order to assess the adequacy of the local transportation system, an evaluation of the 
current operational quality of intersections within the study area was required. 
 
The peak hour of the adjacent street traffic was used to evaluate the traffic operations for 
access at Tollgate Village. In order to identify the peak periods for analysis, traffic counts 
were conducted in November 2016 and January 2017 at the following intersections: 
 

• Columbia Pike at Tollgate Boulevard (November 2016) 
• Columbia Pike at Declaration Way (January 2017) 

 
The traffic counts at Columbia Pike and Tollgate Boulevard were conducted from 6:00 a.m. to 
7:00 p.m. to identify the peak hour of traffic for analysis and to assess the need for a traffic 
signal based upon peak and non-peak traffic conditions.  According to the traffic counts 
conducted on Columbia Pike at Tollgate Boulevard, the a.m. and p.m. peak hours for 
intersection analysis are 6:45 a.m. – 7:45 a.m., and 4:45 p.m. – 5:45 p.m., respectively. 
 
Figure 3 shows the existing peak hour traffic volumes for the intersections in the study area. 
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IV. FORECASTED BACKGROUND TRAFFIC 
 

A. Introduction 
 

Based on the proposed development schedule, the years 2020 and 2027 will be used to 
analyze the traffic impact of Tollgate Village. 
 
Before any impacts to the study area can be addressed, some estimate of background traffic 
volumes for the horizon years 2020 and 2027 must be established. Background traffic 
volumes were established by estimating potential growth due to small scale development 
and/or general population growth in the area. 

 
B. Specific Development Growth 

 
No specific, approved developments are located within the immediate study area on 
Columbia Pike. 

 
C. Annual Growth 

 
To establish traffic growth due to population growth or small scale development, Tennessee 
Department of Transportation (TDOT) historical traffic count data was obtained at locations 
within the general project vicinity.  The TDOT historical traffic count data includes traffic 
volume counts conducted annually on Columbia Pike and the Goose Creek Bypass 
beginning in 1985.  The available historical count data was tabulated for each location and 
analyzed to identify patterns or growth trends. 
 
Based upon linear regression analysis of this data, we will use a 3 percent annual growth 
rate as the base growth for the existing traffic volumes. 

 
D. Background Traffic 

 
Background traffic for the future traffic forecasts was compiled based on the following: 
 

• 2016 existing traffic data 
• 3% annual increase of traffic volumes for the period from 2016 to 2020 
• 3% annual increase of traffic volumes for the period from 2016 to 2027 

 
Background traffic volumes on the future roadway, representing existing traffic volumes plus 
background growth, for the year 2020 are shown in Figure 4.  Background traffic volumes on 
the future roadway, representing existing traffic volumes plus background growth, for the year 
2027 are shown in Figure 5. 

  



Figure

4

C

o

l

u

m

b

i

a

 

P

i

k

e

T

o

l

l

g

a

t

e

 

B

o

u

l

e

v

a

r

d

7

1

0

(

1

0

5

9

)

2

7

(

9

4

)

1

0

0

(

9

3

)

1

2

8

(

5

7

)

5

5

(

6

7

)

1

0

9

3

(

6

3

4

)

Peak Hours

AM (PM)

D

e

c

l
a

r

a

t
i
o

n

 
W

a

y

N

o

r

t

h

 

A

c

c

e

s

s

C

o

l
u

m

b

i
a

 

P

i
k

e

S

o

u

t

h

 

A

c

c

e

s

s

Tollgate Village

2020 Background Traffic Volumes

4

3

9

(

1

1

1

1

)

3

4

1

(

4

7

)

1

4

4

(

9

1

)

1

1

5

(

4

5

)

4

0

4

(

7

0

)

1

0

2

5

(

6

5

8

)

 

7

4

1

(

1

1

6

5

)

1

2

3

7

(

6

9

8

)

 

7

4

5

(

1

1

7

)

2

5

9

(

1

3

6

)



Figure

5

C

o

l

u

m

b

i

a

 

P

i

k

e

T

o

l

l

g

a

t

e

 

B

o

u

l

e

v

a

r

d

8

7

3

(

1

3

0

3

)

2

7

(

9

4

)

1

0

0

(

9

3

)

1

2

8

(

5

7

)

5

5

(

6

7

)

1

3

4

4

(

7

7

9

)

Peak Hours

AM (PM)

D

e

c

l
a

r

a

t
i
o

n

 
W

a

y

N

o

r

t

h

 

A

c

c

e

s

s

C

o

l
u

m

b

i
a

 

P

i
k

e

S

o

u

t

h

 

A

c

c

e

s

s

Tollgate Village

2027 Background Traffic Volumes

5

4

0

(

1

3

6

6

)

3

4

1

(

4

7

)

1

4

4

(

9

1

)

1

1

5

(

4

5

)

4

0

4

(

7

0

)

1

2

6

1

(

8

1

0

)

9

1

1

(

1

4

3

3

)

1

5

2

1

(

8

5

8

)

7

4

5

(

1

1

7

)

2

5

9

(

1

3

6

)



Tollgate Village 
  Traffic Impact Study 

 
 

- 11 - 

V. PROPOSED SITE TRAFFIC 

A. Site Trip Generation 
 
In order to quantify site-related impacts within the study area, some estimates of site trip 
generation and traffic assignment had to be established. Trip generation rates for the 
development were established using information for the weekday a.m. and p.m. peak hour of 
the adjacent street as shown in the ITE Trip Generation Manual, 9th Edition.  For this study, 
horizon year 2020 will include the completion of single family residential sections at Tollgate 
Village.  Trip generation for the remaining single family homes at Tollgate Village is shown in 
Table 1.  

 
TABLE 1 

TRIP GENERATION: TOLLGATE VILLAGE 2020 HORIZON YEAR 

Land Use Total Units Daily 
Trips 

A.M. Peak Hour P.M. Peak Hour 

Enter Exit Total Enter Exit Total 

Single Family Homes 277 homes 2,681 51 153 204 166 97 263 
 

As previously discussed, potential development in the commercial area at Tollgate Village 
was identified using the Town of Thompson’s Station Land Development Ordinance to 
establish a feasible development scenario for the commercial area.  This scenario was 
established in order to estimate future traffic for analysis purposes only.  It is not binding and 
does not restrict the uses and sizes of development in the commercial area.  Development in 
the commercial area will be subject to the allowable uses and standards of the Town’s Land 
Development Ordinance.  An estimate of trip generation for the remaining sections of Tollgate 
Village to reach full build-out, including the commercial area scenario based on the Town’s 
Land Development Ordinance, is shown in Table 2. 
 

TABLE 2 

NEW TRIP GENERATION: TOLLGATE VILLAGE 2027 HORIZON YEAR 

Land Use Total Units Daily 
Trips 

A.M. Peak Hour P.M. Peak Hour 

Enter Exit Total Enter Exit Total 

Single Family Homes 277 homes 2,681 51 153 204 166 97 263 

General Office 95,650 sf 1,269 163 22 185 28 137 165 

Medical Office 19,000 sf 562 36 9 45 18 47 65 

Retail 57,950 sf 2,517 -- -- -- 71 90 161 

Drug Store 12,900 sf 1,143 36 20 56 53 55 108 

Sit-Down Restaurant 7,000 sf 890 42 34 76 41 28 69 

Fast-Food Restaurant 3,900 sf -- 103 68 171 52 50 102 

Assisted Living 120 beds 315 11 6 17 11 15 26 

Hair Salon 1,400 sf -- 2 0 2 0 2 2 

Veterinarian 2,140 sf -- 6 3 9 4 6 10 

Bank 3,500 sf -- -- -- -- 19 23 42 

Day Care Center 50 students 206 22 19 41 19 22 41 

TOTAL 9,583 472 334 806 482 572 1,054 
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Table 3 below shows the trips generated by the existing sections of Tollgate Village and the 
total trip generation estimates for the remaining undeveloped sections of Tollgate Village. 
 

TABLE 3 

TOTAL TRIP GENERATION: TOLLGATE VILLAGE 

Land Use Total Units Daily 
Trips 

A.M. Peak Hour P.M. Peak Hour 

Enter Exit Total Enter Exit Total 

Existing Development - 4,258 82 228 310 161 150 311 

Single Family Homes 277 homes 2,681 51 153 204 166 97 263 

General Office 95,650 sf 1,269 163 22 185 28 137 165 

Medical Office 19,000 sf 562 36 9 45 18 47 65 

Retail 57,950 sf 2,517 -- -- -- 71 90 161 

Drug Store 12,900 sf 1,143 36 20 56 53 55 108 

Sit-Down Restaurant 7,000 sf 890 42 34 76 41 28 69 

Fast-Food Restaurant 3,900 sf -- 103 68 171 52 50 102 

Assisted Living 120 beds 315 11 6 17 11 15 26 

Hair Salon 1,400 sf -- 2 0 2 0 2 2 

Veterinarian 2,140 sf -- 6 3 9 4 6 10 

Bank 3,500 sf -- -- -- -- 19 23 42 

Day Care Center 50 students 206 22 19 41 19 22 41 

TOTAL 13,841 554 562 1,116 643 722 1,365 
 

B. Site Trip Distribution and Assignment 
 
Site trips were distributed based primarily upon the prevalent commuter patterns in the area 
and the proximity and routes to major transportation facilities. Figures 6 and 7 show the 
distribution of residential and commercial site trips, respectively, for Tollgate Village.  
 
Site traffic volumes generated by future sections of Tollgate Village in the horizon year 2020 
are shown in Figure 8.  The accumulation of existing, background growth, and site-generated 
traffic for the horizon year 2020 is shown in Figure 9. 
 
Site traffic volumes generated by future sections of Tollgate Village in the horizon year 2027 
are shown in Figure 10.  The accumulation of existing, background growth, and site-
generated traffic for the horizon year 2027 is shown in Figure 11. 
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VI. TRANSPORTATION ANALYSIS 
 

A. Intersection Capacity Analysis 
 
In order to determine the quality of existing traffic operations and identify capacity 
deficiencies, intersection capacity analyses were conducted at the following intersections. 
 

• Columbia Pike at Tollgate Boulevard 
• Columbia Pike at North Access 
• Columbia Pike at Declaration Way 
• Declaration Way at Branford Place 

 
Capacity analyses were conducted according to the methodology and procedures outlined in 
the Highway Capacity Manual, HCM 2010, published by Transportation Research Board.  
Capacity analysis results for the a.m. peak hour are shown in Table 4.  
 

TABLE 4 

INTERSECTION CAPACITY ANALYSIS RESULTS – A.M. PEAK HOUR 

Intersection Condition(1) 

Level of Service (avg. delay/vehicle – sec.) 

Existing 2020 Horizon 2027 Horizon 

TWSC (1) Signal Back-
ground Total Back-

ground Total 

Columbia Pike at 
Tollgate Boulevard 

NB Left A(9.6) A(6.5) A(6.1) A(8.9) A(6.4) D(54.2) 

NB Thru - A(4.9) A(8.2) B(10.6) A(9.0) B(15.3) 

SB Thru - A(9.4) B(18.9) C(22.4) B(19.0) D(44.5) 

SB Right - A(3.6) A(1.0) A(0.8) A(0.8) A(4.6) 

EB Left F(131.2) C(26.7) C(30.7) C(34.7) D(36.9) E(69.4) 

EB Right B(12.1) C(22.1) A(7.8) B(11.0) B(11.9O) C(24.7) 

Overall 
Intersection - A(8.9) B(13.5) B(16.7) B(14.4) C(31.6) 

Columbia Pike at 
North Access 

NB Left - - - - - B(12.1) 

TWSC EB 
Left - - - - - D(34.5) 

TWSC EB 
Right - - - - - B(14.0) 

 

NB Left F(232.1) - F(232.1) F(232.1) F(232.1) F(267.9) 

TWSC EB 
Left F(93.4) - F(93.4) F(93.4) F(93.4) F(105.7) 

TWSC EB 
Right F(180.5) - F(180.5) F(180.5) F(180.5) F(208.8) 

Declaration Way at 
Branford Place 

EB Left - - - - - A(0.0) 

TWSC SB 
Left - - - - - C(16.3) 

TWSC SB 
Right - - - - - A(0.0) 

(1) TWSC = Two-way Stop Control (Existing Control) 
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Capacity analysis results for the p.m. peak hour are shown in Table 5. 
 

TABLE 5 

INTERSECTION CAPACITY ANALYSIS RESULTS – P.M. PEAK HOUR 

Intersection Condition(1) 

Level of Service (avg. delay/vehicle – sec.) 

Existing 2020 Horizon 2027 Horizon 

TWSC (1) Signal Back-
ground Total Back-

ground Total 

Columbia Pike at 
Tollgate Boulevard 

NB Left B(11.5) A(7.1) A(4.7) A(8.7) A(4.7) E(64.3) 

NB Thru - A(3.8) A(4.5) A(5.0) A(4.3) B(11.4) 

SB Thru - B(10.0) B(18.2) C(22.6) B(18.1) D(48.7) 

SB Right - A(4.2) A(1.1) A(1.2) A(0.9) A(4.5) 

EB Left E(37.3) C(21.8) C(28.9) D(35.9) C(34.7) E(76.7) 

EB Right B(14.5) C(20.2) A(7.5) A(9.7) A(8.7) C(30.1) 

Overall 
Intersection - A(8.6) B(12.2) B(14.7) B(12.4) D(37.7) 

Columbia Pike at 
North Access 

NB Left - - - - - C(16.6) 

TWSC EB 
Left - - - - - F(67.2) 

TWSC EB 
Right - - - - - C(19.7) 

Columbia Pike at 
Declaration Way 

NB Left B(11.5) - B(12.5) B(12.8) C(15.1) C(22.1) 

TWSC EB 
Left E(41.2) - F(54.6) F(63.9) F(111.8) F(724.3) 

TWSC EB 
Right C(17.2) - C(19.9) C(20.9) D(27.5) F(90.8) 

Declaration Way at 
Branford Place 

EB Left - - - - - A(0.0) 

TWSC SB 
Left - - - - - B(10.5) 

TWSC SB 
Right - - - - - A(0.0) 

(1) TWSC = Two-way Stop Control (Existing Control) 
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Level of service (LOS) criteria for unsignalized intersections is shown in Table 6.  
  

TABLE 6 

LEVEL OF SERVICE DESCRIPTIONS FOR UNSIGNALIZED INTERSECTIONS 

Level of 
Service Description Control Delay 

(sec. /veh.) 

A Usually no conflicting traffic 0 - 10 

B Occasionally some delay due to conflicting traffic > 10 - 15 

C Delay is noticeable but not inconveniencing > 15 - 25 

D Delay is noticeable and irritating, increased risk taking > 25 - 35 

E Delay approaches tolerance level, risk taking likely > 35 - 50 

F Delay exceeds tolerance level, high likelihood of risk taking > 50 

Source: Highway Capacity Manual, HCM 2010 

 
Level of service (LOS) criteria for signalized intersections is shown in Table 7. 
 

TABLE 7 

LEVEL OF SERVICE DESCRIPTIONS FOR SIGNALIZED INTERSECTIONS 

Level of 
Service Description Control Delay 

(sec. /veh.) 

A Volume-to-capacity ratio is low, progression is extremely favorable, 
most vehicles travel through intersection without stopping. 0 - 10 

B Volume-to-capacity ratio is low, progression is good and/or short 
cycle lengths is present, more vehicles stop than for LOS A. > 10 – 20 

C 
Progression is favorable and/or cycle length is moderate, number of 
vehicles stopping is significant although many still pass through 
intersection without stopping. 

> 20 – 35 

D Volume-to-capacity ratio is high, progression is ineffective, cycle 
length is long, many vehicles stop. > 35 – 55 

E Volume-to-capacity ratio is high, progression is unfavorable, cycle 
length is long, many vehicles stop. > 55 – 80 

F Volume-to-capacity ratio is very high, progression is very poor, cycle 
length is long, most cycles fail to clear the queue. > 80 

Source: Highway Capacity Manual, HCM 2010 
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B. Traffic Signal Warrants 
 

In order to assess the need for a traffic signal at the intersection of Columbia Pike at Tollgate 
Boulevard, existing intersection conditions were checked against specific warrants found in 
the Federal Highway Administration’s Manual on Uniform Traffic Control Devices (MUTCD).  
The purpose of the signal warrants is to consider factors related to the operation and safety 
of the intersection and the potential to improve these conditions.  The MUTCD provides 
guidance that a traffic signal should not be installed unless one or more of the signal warrants 
are satisfied.  The nine (9) MUTCD traffic signal warrants are listed below. 
 

• Warrant 1, Eight-Hour Vehicular Volume 
• Warrant 2, Four-Hour Vehicular Volume 
• Warrant 3, Peak Hour 
• Warrant 4, Pedestrian Volume 
• Warrant 5, School Crossing 
• Warrant 6, Coordinated Signal System 
• Warrant 7, Crash Experience 
• Warrant 8, Roadway Network 
• Warrant 9, Intersection Near a Grade Crossing 

Warrant 1 (Eight-Hour Vehicular Volume) and Warrant 2 (Four-Hour Vehicular Volume) were 
specifically considered in this study as they are applicable to the study area and Tollgate 
Village development.  Additionally, the availability of the traffic volume data allows an 
evaluation of Warrant 3 (Peak Hour) to be completed.  The traffic data checked against the 
signal warrants includes 2016 existing counted traffic volumes.  A description of each of the 
MUTCD traffic signal warrants and statement of its applicability to this study is shown below. 
 

• Warrant 1, Eight-Hour Vehicular Volume 
The intended application of this warrant is at locations where a large volume of 
intersecting traffic is the principal reason to consider installing a traffic control signal 
or where the traffic volume on a major street is so heavy that traffic on a minor 
intersecting street experiences significant delay or conflict when entering or crossing 
the major street. 
 
This warrant is applicable to the evaluation of the subject intersection and will be 
reviewed further in this study. 
 

• Warrant 2, Four-Hour Vehicular Volume 
This warrant is intended to be applied where the volume of intersecting traffic is the 
principal reason to consider installing a traffic control signal. 
 
This warrant is applicable to the evaluation of the subject intersection and will be 
reviewed further in this study. 
 

• Warrant 3, Peak Hour 
This warrant is intended for use at a location where traffic conditions cause minor-
street traffic to suffer undue delay when entering or crossing the major street for a 
minimum of 1 hour of an average day.  This signal warrant is generally applied only in 
specific locations that attract or discharge large numbers of vehicles over a short 
time. 
 
This warrant may not be applicable due to the trip generation characteristics of the 
residential land uses.  However, since traffic volumes are available at the subject 
intersection this warrant will be reviewed further in this study. 
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• Warrant 4, Pedestrian Volume 
This warrant is intended to be used where a high traffic volume on the major street 
causes pedestrians excessive delay when crossing the major street. 
 
This warrant is not applicable at the subject intersection because there are no 
pedestrian facilities located on Columbia Pike and no pedestrians were observed 
crossing Columbia Pike during the traffic count collection.  This warrant will not be 
reviewed further in this study. 
 

• Warrant 5, School Crossing 
The School Crossing signal warrant should be evaluated where the fact that school 
children cross the major street is the principal reason to consider installing a traffic 
control signal. 
 
The nearest school to the study area is located 0.2 miles away but there is no 
crossing for school children on Columbia Pike at the subject intersection or at the 
school access.  Therefore, this warrant is not applicable at the subject intersection 
and will not be reviewed further in this study. 
 

• Warrant 6, Coordinated Signal System 
This warrant is intended to be used where a coordinated signal system is in place and 
sometimes necessitates installing traffic control signals at intersections where they 
would not otherwise be needed in order to maintain proper platooning of vehicles. 
 
The Town of Thompson’s Station and the City of Spring Hill have a coordinated 
signal system that begins approximately 2.5 miles south of the subject intersection.  
Two existing traffic signals and one planned traffic signal are located between the 
coordinated signal system and the subject intersection.  This warrant is not applicable 
at the subject intersection and will not be reviewed further in this study. 
 

• Warrant 7, Crash Experience 
The Crash Experience signal warrant is intended for application where the severity 
and frequency of crashes are the principal reasons to consider installing a traffic 
control signal. 
 
Based upon a Road Safety Audit Report prepared by TDOT in 2015, the crash experience 
data for the subject intersection does not meet the minimum criteria for application of this 
warrant.  Therefore, this warrant will not be reviewed further in this study. 
 

• Warrant 8, Roadway Network 
This warrant is intended for use when installing a traffic control signal at some 
intersections might be justified to encourage concentration and organization of traffic 
flow on a roadway network. 
 
This warrant is not applicable at the project intersection and will not be reviewed 
further in this study. 
 

• Warrant 9, Intersection Near a Grade Crossing 
The Intersection Near a Grade Crossing signal warrant is intended for use at a 
location where none of the conditions described in the other eight traffic signal 
warrants are met, but the proximity to the intersection of a grade crossing on an 
intersection approach controlled by a STOP or YIELD sign is the principal reason to 
consider installing a traffic control signal. 
 
This warrant is not applicable at the project intersection and will not be reviewed 
further in this study. 
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The existing laneage and traffic volumes at the intersection of Columbia Pike and Tollgate 
Boulevard were compared to the traffic signal criteria shown in the MUTCD.  As provided for 
in the MUTCD, the right-turn traffic on the minor street (Tollgate Boulevard) at this 
intersection was reduced since right-turn movements can experience less delay than left-turn 
or through movements when a separate right turn lane is provided.  The right turn volume 
reduction was determined based upon the method presented in the National Cooperative 
Highway Research Program (NCHRP) Report 457, Evaluating Intersection Improvements: An 
Engineering Study Guide, which considers the major street traffic that conflicts with the right-
turn movement, the number of lanes serving the conflicting volume, and the geometry of the 
minor street approach.  The NCHRP Report 457 analysis indicated that all right turn 
movements on Tollgate Boulevard should be subtracted for each hour evaluated. 
 
The existing traffic data and a summary of the signal warrant evaluation results for the 
intersection of Columbia Pike at Tollgate Boulevard are shown below in Table 8. 
 

TABLE 8 

TRAFFIC SIGNAL WARRANT SUMMARY 

COLUMBIA PIKE AT TOLLGATE BOULEVARD 

Time Period 

Major 
Street 

Volume 
(Existing) 

Minor 
Street 

Volume 
(Existing) 

Traffic Signal Warrant 
#1 #2 #3B 

Cond. A 
(70%) 

Cond. B 
(70%) 

Combination 
(56%) 70% 70% 

6 a.m. – 7 a.m. 1,282 101  X X X X 

7 a.m. - 8 a.m. 1,597 125 X X X X X 

8 a.m. - 9 a.m. 1,285 106 X X X X X 

9 a.m. - 10 a.m. 994 77  X  X  

10 a.m. - 11 a.m. 961 57  X    

11 a.m. - 12 p.m. 931 75  X  X  

12 p.m. - 1 p.m. 968 48      

1 p.m. - 2 p.m. 1,067 32      

2 p.m. - 3 p.m. 1,312 54  X    

3 p.m. - 4 p.m. 1,435 46      

4 p.m. - 5 p.m. 1,624 48      

5 p.m. - 6 p.m. 1,580 53  X    

No. of Hours that Warrant is Satisfied 2 8 3 5 3 

Minimum Hours to Satisfy Warrant 8 8 8 4 1 

Is Warrant Met? YES YES YES 
 
As shown by the data presented in Table 8, the MUTCD traffic signal warrants at the 
intersection of Columbia Pike and Tollgate Boulevard are satisfied.  This is an indication that 
traffic signal control is justified based upon the traffic volumes at the intersection. 
 

C. Interim Analysis Thresholds 
 
The development of Tollgate Village will occur in phases and the connections to Columbia 
Pike to the north of Tollgate Boulevard and to the south via Declaration Way will occur as this 
development activity progresses.  An evaluation of different access scenarios was completed 
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to determine logical thresholds, or triggers, for when additional access or improvements 
should be provided.  The triggers were established based upon the total peak hour trip 
generation that can be served by the evaluated access scenario.  Table 9 below summarizes 
the access and improvement scenarios and corresponding total peak hour trip generation 
triggers. 
 

TABLE 9 

TRIP GENERATION AND SITE ACCESS/IMPROVEMENT TRIGGERS 

Access Status Maximum Total Trip Generation 

Tollgate Blvd 
Access  North Access South Access A.M. Peak Hour P.M. Peak Hour 

Signalized RI/RO Only No 1,111 1,380 

Signalized RI/RO Only Open 1,182 1,418 

Signalized No Open 1,147 1,369 

Signalized Full Access No 1,146 1,399 

Signalized Full Access Open 1,217 1,437 
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VII. CONCLUSIONS AND RECOMMENDATIONS 
 
A. Introduction 

 
 Based upon a review of the existing and future proposed conditions within the study area, we 

offer the recommendations shown below.  Figure 12 illustrates a summary of these 
recommendations. 

 
B. General Recommendations 

 
• One route of secondary access to Tollgate Village should be constructed and open to 

traffic prior to the final plat approval for Tollgate Village Section 16 or Section 17, 
whichever occurs first.  If development in Tollgate Village occurs outside of Sections 
15, 16, and 17, a route of secondary access should be constructed as part of that 
development. 

 
• Additional routes of access or roadway/intersection improvements should be 

constructed and open to traffic based upon the estimated total trip generation for the 
existing and proposed development.  Table 9 provides a summary of access 
scenarios and corresponding trip generation thresholds for each access scenario.  A 
trip generation report, established using appropriate methodologies for internal trip 
capture and estimated based upon the current edition of the ITE Trip Generation 
Manual, should be provided with each proposed development in Tollgate Village.  
The total peak hour trip generation should not exceed the maximum trip generation 
for the applicable access scenario. 

 
C. Columbia Pike at Tollgate Boulevard 

 
• A traffic signal at Columbia Pike and Tollgate Boulevard should be installed 

concurrently with Tollgate Village Section 15.  The existing northbound lanes that 
merge from two to one at Tollgate Boulevard should be extended approximately 300 
feet north of Tollgate Boulevard to provide merging area downstream of the new 
traffic signal.  The Tollgate Village developer has already completed design plans for 
a traffic signal including the extended northbound merge area at this intersection and 
has submitted the plans to the Town of Thompson’s Station for approval and to 
TDOT as part of a grading permit application. 
 

• A southbound right turn lane on Columbia Pike with a turn lane length of 275 feet and 
a taper length of 100 feet should be installed concurrently with Tollgate Village 
Section 15.  The Tollgate Village developer has already completed design plans for a 
southbound right turn lane at this intersection and has submitted the plans to the 
Town of Thompson’s Station for approval and to TDOT as part of a grading permit 
application. 
 

D. Columbia Pike at North Access 
 
• The Columbia Pike access located north of Tollgate Boulevard in the area of the 

existing Shelter Insurance Office Building should be constructed as a three-lane 
roadway to support efficient future access. 
 

• The Columbia Pike access located north of Tollgate Boulevard in the area of the 
existing Shelter Insurance Office Building should operate as a right-in/right-out only 
access if Columbia Pike consists of a two-lane roadway to the north of Tollgate 
Village and across the West Harpeth River. 
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• The Columbia Pike access located north of Tollgate Boulevard in the area of the
existing Shelter Insurance Office Building should provide full turning movement
access if Columbia Pike has been widened to consist of a five-lane roadway to the
north of Tollgate Village and across the West Harpeth River.\

• Future widening of Columbia Pike, presumably by TDOT, should provide the
extension of the existing five-lane section north of Tollgate Village and across the
West Harpeth River.  The extension of this roadway section will provide a northbound
left turn lane for the North Access to Tollgate Village.

• When the North Access to Tollgate Village is converted to provide full turning
movement access, a southbound right turn lane should be constructed on Columbia
Pike.  The final design of the Columbia Pike widening, the West Harpeth River
crossing, and impacts to adjacent utilities and floodways/floodplains should be
considered when determining the feasibility and final design of this right turn lane.

• A TDOT highway entrance permit will be required in order to construct this access.

• A TDOT grading permit will be required for any turn lane or grading work completed
in the right-of-way on Columbia Pike.

E. Columbia Pike at Declaration Way 

• The existing southbound right turn lane on Columbia Pike should be extended to
have a length of 500 feet with a taper length of 100 feet.

• Williamson County Schools should continue to utilize a traffic control officer to direct
traffic at this intersection during peak arrival and dismissal periods.  Based upon the
high volume and peaking characteristics of the school traffic, a permanent traffic
signal installation could be considered as an alternative to the continued use of a
traffic control officer.

F. Declaration Way at South Access 

• New pavement markings consistent with the MUTCD and public roadway standards
should be installed on Declaration Way between Columbia Pike and the South
Access.

• The intersection of Declaration Way and the South Access should operate as a two-
way stop control intersection.  The South Access should be the minor street with stop
control and Declaration Way should be the major street without stop control.
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RAGAN-SMITH-ASSOCIATES
315 Woodland Street

Nashville, Tennessee 37206-0070
P:(615)244-8591  bbaxter@ragansmith.com

File Name : Columbia@Tollgate 
Site Code : 10-081 / 9260
Start Date : 11/17/2016
Page No : 1

Groups Printed- Group 1

Columbia Pike

Northbound

Columbia Pike

Southbound

Tollgate Blvd

Eastbound

Start Time Left Thru Right Left Thru Right Left Thru Right
Exclu.

Total
Inclu. Total Int. Total

06:00 8 168  0  0 58 2 10  0 6 0 252 252
06:15 4 208  0  0 51 2 22  0 10 0 297 297
06:30 9 224  0  0 106 3 34  0 18 0 394 394
06:45 10 229  0  0 196 3 35  0 30 0 503 503
Total 31 829  0  0 411 10 101  0 64 0 1446 1446

07:00 21 204  0  0 241 9 30  0 40 0 545 545
07:15 11 289  0  0 111 7 29  0 17 0 464 464
07:30 13 249  0  0 83 8 34  0 13 0 400 400
07:45 26 228  0  0 89 8 32  0 21 0 404 404
Total 71 970  0  0 524 32 125  0 91 0 1813 1813

08:00 26 200  0  0 103 19 40  0 12 0 400 400
08:15 16 204  0  0 89 14 20  0 15 0 358 358
08:30 17 202  0  0 102 7 27  0 12 0 367 367
08:45 11 165  0  0 106 4 19  0 16 0 321 321
Total 70 771  0  0 400 44 106  0 55 0 1446 1446

09:00 20 142  0  0 98 12 25  0 20 0 317 317
09:15 13 123  0  0 92 10 16  0 25 0 279 279
09:30 15 128  0  0 97 8 18  0 21 0 287 287
09:45 20 117  0  0 89 10 18  0 25 0 279 279
Total 68 510  0  0 376 40 77  0 91 0 1162 1162

10:00 24 119  0  0 96 2 16  0 13 0 270 270
10:15 21 112  0  0 93 12 15  0 19 0 272 272
10:30 15 114  0  0 95 9 12  0 17 0 262 262
10:45 25 107  0  0 104 12 14  0 17 0 279 279
Total 85 452  0  0 388 35 57  0 66 0 1083 1083

11:00 10 108  0  0 106 8 21  0 18 0 271 271
11:15 20 132  0  0 85 10 17  0 25 0 289 289
11:30 15 101  0  0 104 18 17  0 21 0 276 276
11:45 14 97  0  0 92 10 20  0 11 0 244 244
Total 59 438  0  0 387 46 75  0 75 0 1080 1080

12:00 14 108  0  0 110 9 12  0 25 0 278 278
12:15 22 93  0  0 109 12 14  0 11 0 261 261
12:30 21 103  0  0 103 15 11  0 19 0 272 272
12:45 29 95  0  0 106 19 11  0 14 0 274 274
Total 86 399  0  0 428 55 48  0 69 0 1085 1085

13:00 13 113  0  0 111 15 8  0 17 0 277 277
13:15 18 132  0  0 104 13 8  0 22 0 297 297
13:30 19 102  0  0 132 16 12  0 13 0 294 294
13:45 18 108  0  0 136 16 3  0 16 0 297 297
Total 68 455  0  0 483 60 31  0 68 0 1165 1165

14:00 20 107  0  0 154 15 10  0 20 0 326 326
14:15 12 107  0  0 151 15 9  0 14 0 308 308
14:30 27 186  0  0 129 13 20  0 20 0 395 395
14:45 23 207  0  0 135 11 15  0 32 0 423 423
Total 82 607  0  0 569 54 54  0 86 0 1452 1452

15:00 22 137  0  0 158 24 18  0 24 0 383 383
15:15 25 155  0  0 162 21 9  0 20 0 392 392
15:30 22 131  0  0 204 30 10  0 18 0 415 415
15:45 25 117  0  0 177 24 9  0 26 0 378 378
Total 94 540  0  0 701 99 46  0 88 0 1568 1568



RAGAN-SMITH-ASSOCIATES
315 Woodland Street

Nashville, Tennessee 37206-0070
P:(615)244-8591  bbaxter@ragansmith.com

Groups Printed- Group 1

Columbia Pike

Northbound

Columbia Pike

Southbound

Tollgate Blvd

Eastbound

Start Time Left Thru Right Left Thru Right Left Thru Right
Exclu.

Total
Inclu. Total Int. Total

16:00 18 133  0  0 239 29 5  0 29 0 453 453
16:15 19 142  0  0 211 26 11  0 21 0 430 430
16:30 14 126  0  0 197 25 18  0 26 0 406 406
16:45 13 157  0  0 255 20 14  0 25 0 484 484
Total 64 558  0  0 902 100 48  0 101 0 1773 1773

17:00 24 160  0  0 231 25 13  0 29 0 482 482
17:15 18 118  0  0 228 23 13  0 16 0 416 416
17:30 12 128  0  0 227 26 17  0 23 0 433 433
17:45 16 111  0  0 199 34 10  0 15 0 385 385
Total 70 517  0  0 885 108 53  0 83 0 1716 1716

18:00 19 120  0  0 207 31 10  0 11 0 398 398
18:15 22 103  0  0 176 25 17  0 9 0 352 352
18:30 22 74  0  0 129 34 7  0 9 0 275 275
18:45 17 57  0  0 142 21 9  0 8 0 254 254
Total 80 354  0  0 654 111 43  0 37 0 1279 1279

Grand Total 928 7400  0  0 7108 794 864  0 974 0 18068 18068
Apprch % 11.1 88.9 90.0 10.0 47.0 53.0

Total % 5.1 41.0 39.3 4.4 4.8 5.4 0.0 100.0

File Name : Columbia@Tollgate 
Site Code : 10-081 / 9260
Start Date : 11/17/2016
Page No : 2



RAGAN-SMITH-ASSOCIATES
315 Woodland Street

Nashville, Tennessee 37206-0070
P:(615)244-8591  bbaxter@ragansmith.com

Columbia Pike

Northbound

Columbia Pike

Southbound

Tollgate Blvd

Eastbound

Start Time Left Thru App. Total Thru Right App. Total Left Right App. Total App. Total Int. Total

Peak Hour From 06:00 to 09:45 - Peak 1 of 1
Intersection 06:45

Volume 55 971 1026 631 27 658 128 100 228 0 1912
Percent 5.4 94.6 95.9 4.1 56.1 43.9

07:00 Volume 21 204 225 241 9 250 30 40 70 0 545
Peak Factor 0.877

High Int. 07:15 07:00 07:00 5:45:00 
AM

Volume 11 289 300 241 9 250 30 40 70
Peak Factor 0.855 0.658 0.814
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RAGAN-SMITH-ASSOCIATES
315 Woodland Street

Nashville, Tennessee 37206-0070
P:(615)244-8591  bbaxter@ragansmith.com

Columbia Pike

Northbound

Columbia Pike

Southbound

Tollgate Blvd

Eastbound

Start Time Left Thru App. Total Thru Right App. Total Left Right App. Total App. Total Int. Total

Peak Hour From 10:00 to 13:45 - Peak 1 of 1
Intersection 13:00

Volume 68 455 523 483 60 543 31 68 99 0 1165
Percent 13.0 87.0 89.0 11.0 31.3 68.7

13:45 Volume 18 108 126 136 16 152 3 16 19 0 297
Peak Factor 0.981

High Int. 13:15 13:45 13:15
Volume 18 132 150 136 16 152 8 22 30

Peak Factor 0.872 0.893 0.825
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RAGAN-SMITH-ASSOCIATES
315 Woodland Street

Nashville, Tennessee 37206-0070
P:(615)244-8591  bbaxter@ragansmith.com

Columbia Pike

Northbound

Columbia Pike

Southbound

Tollgate Blvd

Eastbound

Start Time Left Thru App. Total Thru Right App. Total Left Right App. Total App. Total Int. Total

Peak Hour From 14:00 to 18:45 - Peak 1 of 1
Intersection 16:45

Volume 67 563 630 941 94 1035 57 93 150 0 1815
Percent 10.6 89.4 90.9 9.1 38.0 62.0

16:45 Volume 13 157 170 255 20 275 14 25 39 0 484
Peak Factor 0.938

High Int. 17:00 16:45 17:00
Volume 24 160 184 255 20 275 13 29 42

Peak Factor 0.856 0.941 0.893
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RAGAN-SMITH-ASSOCIATES
315 Woodland Street

Nashville, Tennessee 37206-0070
P: (615) 244-8591 bbaxter@ragansmith.com File Name : Columbia@Declaration

Site Code : 10-081 / 9260
Start Date : 1/31/2017
Page No : 1

Groups Printed- Group 1
Columbia Pike
Southbound Westbound

Columbia Pike
Northbound

Declaration Way
Eastbound

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
06:45 AM 0 0 141 0 0 0 192 0 0 35 0 43 411

Total 0 0 141 0 0 0 192 0 0 35 0 43 411

07:00 AM 0 0 178 0 0 0 174 0 0 58 0 63 473
07:15 AM 0 0 21 0 0 0 33 0 0 20 0 35 109
07:30 AM 0 0 1 0 0 0 5 0 0 2 0 3 11

*** BREAK ***
Total 0 0 200 0 0 0 212 0 0 80 0 101 593

*** BREAK ***

04:45 PM 0 0 8 0 0 0 14 0 0 10 0 16 48
Total 0 0 8 0 0 0 14 0 0 10 0 16 48

05:00 PM 0 0 9 0 0 0 13 0 0 7 0 17 46
05:15 PM 0 0 14 0 0 0 26 0 0 1 0 6 47
05:30 PM 0 0 16 0 0 0 17 0 0 27 0 52 112

Grand Total 0 0 388 0 0 0 474 0 0 160 0 235 1257
Apprch % 0.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 0.0 40.5 0.0 59.5

Total % 0.0 0.0 30.9 0.0 0.0 0.0 37.7 0.0 0.0 12.7 0.0 18.7



RAGAN-SMITH-ASSOCIATES
315 Woodland Street

Nashville, Tennessee 37206-0070
P: (615) 244-8591 bbaxter@ragansmith.com File Name : Columbia@Declaration

Site Code : 10-081 / 9260
Start Date : 1/31/2017
Page No : 2

Columbia Pike
Southbound Westbound

Columbia Pike
Northbound

Declaration Way
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total
Int.

Total
Peak Hour From 06:45 AM to 11:45 AM - Peak 1 of 1

Intersection 06:45 AM
Volume 0 0 341 341 0 0 0 0 404 0 0 404 115 0 144 259 1004

Percent 0.0 0.0 100.
0 0.0 0.0 0.0 100.

0 0.0 0.0 44.4 0.0 55.6

07:00
Volume 0 0 178 178 0 0 0 0 174 0 0 174 58 0 63 121 473

Peak Factor 0.531
High Int. 07:00 AM 6:30:00 AM 06:45 AM 07:00 AM
Volume 0 0 178 178 0 0 0 0 192 0 0 192 58 0 63 121

Peak Factor 0.479 0.526 0.535
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RAGAN-SMITH-ASSOCIATES
315 Woodland Street

Nashville, Tennessee 37206-0070
P: (615) 244-8591 bbaxter@ragansmith.com File Name : Columbia@Declaration

Site Code : 10-081 / 9260
Start Date : 1/31/2017
Page No : 3

Columbia Pike
Southbound Westbound

Columbia Pike
Northbound

Declaration Way
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total
Int.

Total
Peak Hour From 12:00 PM to 05:30 PM - Peak 1 of 1

Intersection 04:45 PM
Volume 0 0 47 47 0 0 0 0 70 0 0 70 45 0 91 136 253

Percent 0.0 0.0 100.
0 0.0 0.0 0.0 100.

0 0.0 0.0 33.1 0.0 66.9

05:30
Volume 0 0 16 16 0 0 0 0 17 0 0 17 27 0 52 79 112

Peak Factor 0.565
High Int. 05:30 PM 05:15 PM 05:30 PM
Volume 0 0 16 16 0 0 0 0 26 0 0 26 27 0 52 79

Peak Factor 0.734 0.673 0.430
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County: Williamson Station Number: 000067

Route: SR006 Station Type: Station Out:

Average Average Annual
Weekday Daily Average Adjustment

Month Year Traffic Traffic Daily Factor Remarks

Other Rural

Axle

NO

NEAR THOMPSON STATIONLocation: (Coverage)

03 1985 9,366 9,834 9,342 0.95
02 1986 9,238 10,993 10,443 0.95
02 1987 10,049 11,456 10,883 0.95
03 1988 10,845 11,127 0.95
03 1989 11,699 0 7,490 0.95 ACTUAL = 12226
01 1990 7,392 8,427 0.95
03 1991 6,937 7,492 7,117 0.95
03 1992 7,747 8,057 7,654 0.95
04 1993 8,722 8,548 8,121 0.95
05 1994 11,218 10,881 10,337 0.95
04 1995 9,852 9,556 9,079 0.95
04 1996 10,220 9,913 9,418 0.95
04 1997 10,416 9,999 9,499 0.95
04 1998 12,078 11,595 11,015 0.95
03 1999 11,154 11,489 10,915 0.95
05 2000 14,735 13,998 13,289 0.95 CT LOOKS GOOD
05 2001 16,740 15,903 15,108 0.95
01 2002 14,346 14,776 14,037 0.95
03 2003 14,920 15,367 14,599 0.95
08 2004 0 0 15,037 0.95 EST
05 2005 21,270 20,845 15,488 0.95 ACTUAL - 19802
05 2006 24,766 22,785 21,645 0.95 HIGH LAST 2 YEARS
03 2007 22,465 21,566 20,488 0.95
03 2008 18,289 17,923 19,891 0.95 ACTUAL= 17027
04 2009 20,761 19,308 18,342 0.95
11 2010 19,834 18,842 17,900 0.95
04 2011 21,149 19,669 18,685 0.98
04 2012 19,240 18,470 18,101 0.98
03 2013 20,688 20,067 19,666 0.98
03 2014 21,658 21,441 21,013 0.98
03 2015 20,640 20,021 19,620 0.98
03 2016 0 0 19,816 0.98 EST
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County: Williamson Station Number: 000094

Route: SR006 Station Type: Station Out:

Average Average Annual
Weekday Daily Average Adjustment

Month Year Traffic Traffic Daily Factor Remarks

Other Rural

Axle

NO

COLUMBIA PIKE NORTH OF GOOSE CREEK BYPASSLocation:

03 1985 4,172 4,422 4,334 0.98
02 1986 4,642 5,524 5,414 0.98
02 1987 4,367 5,197 5,093 0.98
03 1988 5,080 5,376 0.98
03 1989 5,157 0 5,310 0.98 ACTUAL = 5459
01 1990 5,487 0 5,600 0.98 ACTUAL = 6721
03 1991 4,509 4,915 4,817 0.98
03 1992 4,684 4,918 4,800 0.98
04 1993 6,214 6,090 5,968 0.98
05 1994 6,225 6,038 5,917 0.98
04 1995 6,916 6,639 6,506 0.98
03 1996 8,165 8,328 8,162 0.98
04 1997 8,850 8,496 8,326 0.98
04 1998 8,969 8,610 8,438 0.98
03 1999 8,781 9,044 8,863 0.98
05 2000 9,826 9,236 9,051 0.98 DIFF MONTH
05 2001 12,271 11,657 8,968 0.98 ACTUAL = 11424
01 2002 9,633 9,922 9,724 0.98
03 2003 14,458 14,602 10,583 0.98 ACTUAL = 14310
03 2004 9,972 10,370 10,163 0.98
03 2005 10,927 11,036 10,816 0.98
05 2006 14,026 12,904 12,646 0.98 UP & DOWN
03 2007 14,185 13,618 13,345 0.98
03 2008 12,071 11,830 11,593 0.98
06 2009 0 0 11,170 0.98 TAKEN FROM CLASS
11 2010 12,864 12,221 11,976 0.98
04 2011 13,200 11,748 11,513 0.98
05 2012 13,450 13,316 13,049 0.98
01 2013 12,325 12,941 12,682 0.98
01 2014 0 0 13,281 0.98 EST
03 2015 13,695 13,284 13,018 0.98
08 2016 13,660 12,704 12,450 0.98
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County: Williamson Station Number: 000095

Route: SR248 Station Type: Station Out:

Average Average Annual
Weekday Daily Average Adjustment

Month Year Traffic Traffic Daily Factor Remarks

Other Rural

Axle

NO

Location: GOOSE CREEK BYPASS NORTH OF COLUMBIA PIKE

03 1985 5,514 5,845 5,436 0.93
02 1986 5,894 7,014 6,523 0.93
02 1987 6,433 7,655 7,119 0.93
03 1988 6,311 6,339 0.93
03 1989 7,072 0 2,780 0.93 ACTUAL = 7103
01 1990 2,777 3,228 0.93 SATURN PKWY OPEN
03 1991 3,287 3,583 3,332 0.93
03 1992 2,895 3,011 2,800 0.93
04 1993 3,625 3,553 3,304 0.93
04 1994 3,392 3,290 3,191 0.97
04 1995 4,600 4,416 4,283 0.97
03 1996 4,947 4,944 4,796 0.97
04 1997 5,380 5,165 5,010 0.97
04 1998 6,061 5,819 5,644 0.97
03 1999 6,584 6,782 6,579 0.97
05 2000 7,273 6,837 6,632 0.97 DIFF MONTH
05 2001 11,536 10,959 6,831 0.97 ACTUAL = 10630
02 2002 6,637 6,836 6,631 0.97
03 2003 8,424 8,508 6,149 0.97 ACTUAL = 8253
03 2004 7,874 8,110 7,866 0.97 HIGH 2 YRS - KEEP
03 2005 10,007 10,107 9,804 0.97 GOING UP
05 2006 9,466 8,709 8,447 0.97 SEE 2004
11 2007 0 0 9,065 0.97 EST
03 2008 5,373 5,266 8,932 0.97 ACTUAL = 5108
06 2009 0 0 9,199 0.97 EST
11 2010 4,787 4,548 4,411 0.99 LOW LAST 2 YRS COUNTED
04 2011 5,892 5,244 5,191 0.99 SEE 2008 ACTUAL
05 2012 6,074 6,013 5,953 0.99
01 2013 5,234 5,496 5,441 0.99
01 2014 0 0 5,604 0.99 EST
03 2015 5,235 5,078 5,027 0.99
03 2016 0 0 5,077 0.99 EST
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Adjusted Average Daily Value Plot





APPENDIX B

TRAFFIC ASSIGNMENT
WORKSHEETS







TRAFFIC VOLUME WORKSHEET
SPECIFIC NON-SITE TRIP GENERATION &
PROPOSED DEVELOPMENT TRIP GENERATION

Enter Exit Total Enter Exit Total

0 0
0 0
0 0
0 0

TOTAL 0 0 0 0 0 0 0

Enter Exit Total Enter Exit Total

Tollgate Village
(Unbuilt + Sections 15, 16, & 17) 2,681 51 153 204 166 97 263

0 0
0 0
0 0
0 0
0 0

TOTAL 2,681 51 153 204 166 97 263

Enter Exit Total Enter Exit Total

0 0
0 0
0 0
0 0
0 0

TOTAL 0 0 0 0 0 0 0

Enter Exit Total Enter Exit Total

Tollgate Village
(Unbuilt + Sections 15, 16, & 17) 2,681 51 153 204 166 97 263

Tollgate Village (Commercial Section) 10,782 506 197 703 376 606 982
0 0
0 0
0 0
0 0

TOTAL 13,463 557 350 907 542 703 1,245

Development Daily
A.M. Peak Hour P.M. Peak Hour

Development Daily
A.M. Peak Hour P.M. Peak Hour

TOLLGATE VILLAGE
2030 HORIZON YEAR (FULL BUILD-OUT)

2030 SPECIFIC NON-SITE DEVELOPMENT TRIP GENERATION

A.M. Peak Hour P.M. Peak Hour
2020 SPECIFIC NON-SITE DEVELOPMENT TRIP GENERATION

Development Daily

TOLLGATE VILLAGE TRIP GENERATION

Development Daily
A.M. Peak Hour P.M. Peak Hour

2020 HORIZON YEAR



TRAFFIC VOLUME WORKSHEET
COLUMBIA PIKE AT TOLLGATE BOULEVARD
A.M. PEAK HOUR

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

2016 EXISTING TRAFFIC VOLUMES 55 971 631 27 128 100

2020 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%/year) 3.0 3.0
Growth Factor 1.00 1.13 1.00 1.00 1.13 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 122 0 0 79 0 0 0 0 0 0 0

55 1093 0 0 710 27 128 0 100 0 0 0

2020 SITE TRAFFIC VOLUMES

% In 45 55
% Out 55 45
Trips 23 0 0 0 0 28 84 0 69 0 0 0

23 0 0 0 0 28 84 0 69 0 0 0

2020 TOTAL TRAFFIC VOLUMES 78 1093 0 0 710 55 212 0 169 0 0 0

2027 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%) 3.0 3.0
Growth Factor 1.00 1.38 1.00 1.00 1.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 373 0 0 242 0 0 0 0 0 0 0

55 1344 0 0 873 27 128 0 100 0 0 0

2027 TOTAL TRAFFIC VOLUMES

% In 45 55
% Out 55 45
Trips 23 0 0 0 0 28 84 0 69 0 0 0

% In 40 5 5 40
% Out 5 5 40 40
Trips 202 35 0 0 35 202 79 0 79 0 0 0

225 35 0 0 35 230 163 0 148 0 0 0

2027 TOTAL TRAFFIC VOLUMES 280 1379 0 0 908 257 291 0 248 0 0 0

Description
Northbound Southbound Eastbound Westbound

Columbia Pike Columbia Pike Tollgate Boulevard

Annual Background Growth Trips

2020 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

2020 Site Traffic Volumes

Annual Background Growth Trips

2027 Background Traffic Volumes

2027 Site Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

Tollgate Village (Commercial Section)



TRAFFIC VOLUME WORKSHEET
COLUMBIA PIKE AT TOLLGATE BOULEVARD
P.M. PEAK HOUR

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

2016 EXISTING TRAFFIC VOLUMES 67 563 941 94 57 93

2020 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%/year) 3.0 3.0
Growth Factor 1.00 1.13 1.00 1.00 1.13 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 71 0 0 118 0 0 0 0 0 0 0

67 634 0 0 1059 94 57 0 93 0 0 0

2020 SITE TRAFFIC VOLUMES

% In 45 55
% Out 55 45
Trips 75 0 0 0 0 91 53 0 44 0 0 0

75 0 0 0 0 91 53 0 44 0 0 0

2020 TOTAL TRAFFIC VOLUMES 142 634 0 0 1059 185 110 0 137 0 0 0

2027 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%) 3.0 3.0
Growth Factor 1.00 1.38 1.00 1.00 1.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 216 0 0 362 0 0 0 0 0 0 0

67 779 0 0 1303 94 57 0 93 0 0 0

2027 TOTAL TRAFFIC VOLUMES

% In 45 55
% Out 55 45
Trips 75 0 0 0 0 91 53 0 44 0 0 0

% In 40 5 5 40
% Out 5 5 40 40
Trips 150 49 0 0 49 150 242 0 242 0 0 0

225 49 0 0 49 241 295 0 286 0 0 0

2027 TOTAL TRAFFIC VOLUMES 292 828 0 0 1352 335 352 0 379 0 0 0

Description
Northbound Southbound Eastbound Westbound

Columbia Pike Columbia Pike Tollgate Boulevard

Annual Background Growth Trips

2020 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

2020 Site Traffic Volumes

Annual Background Growth Trips

2027 Background Traffic Volumes

2027 Site Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

Tollgate Village (Commercial Section)



TRAFFIC VOLUME WORKSHEET
COLUMBIA PIKE AT NORTH ACCESS
A.M. PEAK HOUR

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

2016 EXISTING TRAFFIC VOLUMES 1099 658

2020 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%/year) 3.0 3.0
Growth Factor 1.00 1.13 1.00 1.00 1.13 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 138 0 0 83 0 0 0 0 0 0 0

0 1237 0 0 741 0 0 0 0 0 0 0

2020 SITE TRAFFIC VOLUMES

% In 55
% Out 55
Trips 0 84 0 0 28 0 0 0 0 0 0 0

0 84 0 0 28 0 0 0 0 0 0 0

2020 TOTAL TRAFFIC VOLUMES 0 1321 0 0 769 0 0 0 0 0 0 0

2027 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%) 3.0 3.0
Growth Factor 1.00 1.38 1.00 1.00 1.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 422 0 0 253 0 0 0 0 0 0 0

0 1521 0 0 911 0 0 0 0 0 0 0

2027 TOTAL TRAFFIC VOLUMES

% In 55
% Out 55
Trips 0 84 0 0 28 0 0 0 0 0 0 0

% In 5 45 5
% Out 45 5 5
Trips 25 89 0 0 228 25 10 0 10 0 0 0

25 173 0 0 256 25 10 0 10 0 0 0

2027 TOTAL TRAFFIC VOLUMES 25 1694 0 0 1167 25 10 0 10 0 0 0

2027 Site Traffic Volumes

2027 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

Tollgate Village (Commercial Section)

2020 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

2020 Site Traffic Volumes

Annual Background Growth Trips

Description
Northbound Southbound Eastbound

Annual Background Growth Trips

Westbound
Columbia Pike Columbia Pike North Access



TRAFFIC VOLUME WORKSHEET
COLUMBIA PIKE AT NORTH ACCESS
P.M. PEAK HOUR

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

2016 EXISTING TRAFFIC VOLUMES 620 1035

2020 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%/year) 3.0 3.0
Growth Factor 1.00 1.13 1.00 1.00 1.13 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 78 0 0 130 0 0 0 0 0 0 0

0 698 0 0 1165 0 0 0 0 0 0 0

2020 SITE TRAFFIC VOLUMES

% In 55
% Out 55
Trips 0 53 0 0 91 0 0 0 0 0 0 0

0 53 0 0 91 0 0 0 0 0 0 0

2020 TOTAL TRAFFIC VOLUMES 0 751 0 0 1256 0 0 0 0 0 0 0

2027 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%) 3.0 3.0
Growth Factor 1.00 1.38 1.00 1.00 1.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 238 0 0 398 0 0 0 0 0 0 0

0 858 0 0 1433 0 0 0 0 0 0 0

2027 TOTAL TRAFFIC VOLUMES

% In 55
% Out 55
Trips 0 53 0 0 91 0 0 0 0 0 0 0

% In 5 45 5
% Out 45 5 5
Trips 19 273 0 0 169 19 30 0 30 0 0 0

19 326 0 0 260 19 30 0 30 0 0 0

2027 TOTAL TRAFFIC VOLUMES 19 1184 0 0 1693 19 30 0 30 0 0 0

2027 Site Traffic Volumes

2027 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

Tollgate Village (Commercial Section)

2020 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

2020 Site Traffic Volumes

Annual Background Growth Trips

Description
Northbound Southbound Eastbound

Annual Background Growth Trips

Westbound
Columbia Pike Columbia Pike North Access



TRAFFIC VOLUME WORKSHEET
COLUMBIA PIKE AT DECLARATION WAY
A.M. PEAK HOUR

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

2016 EXISTING TRAFFIC VOLUMES 404 911 390 341 115 144

2020 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%/year) 3.0 3.0
Growth Factor 1.00 1.13 1.00 1.00 1.13 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 114 0 0 49 0 0 0 0 0 0 0

404 1025 0 0 439 341 115 0 144 0 0 0

2020 SITE TRAFFIC VOLUMES

% In 45
% Out 45
Trips 0 23 0 0 69 0 0 0 0 0 0 0

0 23 0 0 69 0 0 0 0 0 0 0

2020 TOTAL TRAFFIC VOLUMES 404 1048 0 0 508 341 115 0 144 0 0 0

2027 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%) 3.0 3.0
Growth Factor 1.00 1.38 1.00 1.00 1.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 350 0 0 150 0 0 0 0 0 0 0

404 1261 0 0 540 341 115 0 144 0 0 0

2027 TOTAL TRAFFIC VOLUMES

% In 45
% Out 45
Trips 0 23 0 0 69 0 0 0 0 0 0 0

% In 5 45 5
% Out 45 5 5
Trips 25 228 0 0 89 25 10 0 10 0 0 0

25 251 0 0 158 25 10 0 10 0 0 0

2027 TOTAL TRAFFIC VOLUMES 429 1512 0 0 698 366 125 0 154 0 0 0

2027 Site Traffic Volumes

2027 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

Tollgate Village (Commercial Section)

2020 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

2020 Site Traffic Volumes

Annual Background Growth Trips

Description
Northbound Southbound Eastbound

Annual Background Growth Trips

Westbound
Columbia Pike Columbia Pike Declaration Way



TRAFFIC VOLUME WORKSHEET
COLUMBIA PIKE AT DECLARATION WAY
P.M. PEAK HOUR

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

2016 EXISTING TRAFFIC VOLUMES 70 585 987 47 45 91

2020 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%/year) 3.0 3.0
Growth Factor 1.00 1.13 1.00 1.00 1.13 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 73 0 0 124 0 0 0 0 0 0 0

70 658 0 0 1111 47 45 0 91 0 0 0

2020 SITE TRAFFIC VOLUMES

% In 45
% Out 45
Trips 0 75 0 0 44 0 0 0 0 0 0 0

0 75 0 0 44 0 0 0 0 0 0 0

2020 TOTAL TRAFFIC VOLUMES 70 733 0 0 1155 47 45 0 91 0 0 0

2027 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%) 3.0 3.0
Growth Factor 1.00 1.38 1.00 1.00 1.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0 225 0 0 379 0 0 0 0 0 0 0

70 810 0 0 1366 47 45 0 91 0 0 0

2027 TOTAL TRAFFIC VOLUMES

% In 45
% Out 45
Trips 0 75 0 0 44 0 0 0 0 0 0 0

% In 5 45 5
% Out 45 5 5
Trips 19 169 0 0 273 19 30 0 30 0 0 0

19 244 0 0 317 19 30 0 30 0 0 0

2027 TOTAL TRAFFIC VOLUMES 89 1054 0 0 1683 66 75 0 121 0 0 0

2027 Site Traffic Volumes

2027 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

Tollgate Village (Commercial Section)

2020 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

2020 Site Traffic Volumes

Annual Background Growth Trips

Description
Northbound Southbound Eastbound

Annual Background Growth Trips

Westbound
Columbia Pike Columbia Pike Declaration Way



TRAFFIC VOLUME WORKSHEET
DECLARATION WAY AT SOUTH ACCESS
A.M. PEAK HOUR

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

2016 EXISTING TRAFFIC VOLUMES 259 745

2020 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%/year)
Growth 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

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 259 0 0 745 0

2020 SITE TRAFFIC VOLUMES

% In
% Out
Trips 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

2020 TOTAL TRAFFIC VOLUMES 0 0 0 0 0 0 0 259 0 0 745 0

2027 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%)
Growth 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

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 259 0 0 745 0

2027 TOTAL TRAFFIC VOLUMES

% In
% Out
Trips 0 0 0 0 0 0 0 0 0 0 0 0

% In 10
% Out 10
Trips 0 0 0 20 0 0 0 0 0 0 0 51

0 0 0 20 0 0 0 0 0 0 0 51

2027 TOTAL TRAFFIC VOLUMES 0 0 0 20 0 0 0 259 0 0 745 51

Westbound
South Access Declaration Way Declaration WayDescription

Northbound Southbound Eastbound

Annual Background Growth Trips

2020 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

2020 Site Traffic Volumes

Annual Background Growth Trips

2027 Site Traffic Volumes

2027 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

Tollgate Village (Commercial Section)



TRAFFIC VOLUME WORKSHEET
DECLARATION WAY AT SOUTH ACCESS
P.M. PEAK HOUR

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

2016 EXISTING TRAFFIC VOLUMES 136 117

2020 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%/year)
Growth 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

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 136 0 0 117 0

2020 SITE TRAFFIC VOLUMES

% In
% Out
Trips 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

2020 TOTAL TRAFFIC VOLUMES 0 0 0 0 0 0 0 136 0 0 117 0

2027 BACKGROUND TRAFFIC VOLUMES

Annual Background Growth
Growth Rate (%)
Growth 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

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 136 0 0 117 0

2027 TOTAL TRAFFIC VOLUMES

% In
% Out
Trips 0 0 0 0 0 0 0 0 0 0 0 0

% In 10
% Out 10
Trips 0 0 0 61 0 0 0 0 0 0 0 38

0 0 0 61 0 0 0 0 0 0 0 38

2027 TOTAL TRAFFIC VOLUMES 0 0 0 61 0 0 0 136 0 0 117 38

Westbound
South Access Declaration Way Declaration WayDescription

Northbound Southbound Eastbound

Annual Background Growth Trips

2020 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

2020 Site Traffic Volumes

Annual Background Growth Trips

2027 Site Traffic Volumes

2027 Background Traffic Volumes

Tollgate Village
(Unbuilt + Sections 15, 16, & 17)

Tollgate Village (Commercial Section)



 APPENDIX C

CAPACITY ANALYSIS WORKSHEETS
EXISTING CONDITIONS





HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information

Analyst bsb Intersection Columbia Pk/Tollgate Blvd

Agency/Co. Ragan-Smith Associates Jurisdiction Thompson's Station, TN

Date Performed 12/19/2016 East/West Street Tollgate Blvd

Analysis Year 2016 North/South Street Columbia Pk

Time Analyzed AM Peak Hour Peak Hour Factor 0.88

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Tollgate Village

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 1 0 1 0 0 0 0 1 1 0 0 0 2 0

Configuration L R L T T TR

Volume (veh/h) 128 100 55 971 631 27

Percent Heavy Vehicles 3 3 3

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Left Only

Median Storage 1

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 145 114 62

Capacity 147 621 850

v/c Ratio 0.99 0.18 0.07

95% Queue Length 7.3 0.7 0.2

Control Delay (s/veh) 131.2 12.1 9.6

Level of Service (LOS) F B A

Approach Delay (s/veh) 78.8 0.5

Approach LOS F

Copyright © 2016 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.80 Generated: 12/19/2016 1:24:06 PM
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information

Analyst bsb Intersection Columbia Pk/Tollgate Blvd

Agency/Co. Ragan-Smith Associates Jurisdiction Thompson's Station, TN

Date Performed 12/19/2016 East/West Street Tollgate Blvd

Analysis Year 2016 North/South Street Columbia Pk

Time Analyzed Midday Peak Hour Peak Hour Factor 0.98

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Tollgate Village

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 1 0 1 0 0 0 0 1 1 0 0 0 2 0

Configuration L R L T T TR

Volume (veh/h) 31 68 68 455 483 60

Percent Heavy Vehicles 3 3 3

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Left Only

Median Storage 1

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 32 69 69

Capacity 309 717 1006

v/c Ratio 0.10 0.10 0.07

95% Queue Length 0.3 0.3 0.2

Control Delay (s/veh) 18.0 10.6 8.8

Level of Service (LOS) C B A

Approach Delay (s/veh) 12.9 1.1

Approach LOS B

Copyright © 2016 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.80 Generated: 12/19/2016 1:25:27 PM
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information

Analyst bsb Intersection Columbia Pk/Tollgate Blvd

Agency/Co. Ragan-Smith Associates Jurisdiction Thompson's Station, TN

Date Performed 12/19/2016 East/West Street Tollgate Blvd

Analysis Year 2016 North/South Street Columbia Pk

Time Analyzed PM Peak Hour Peak Hour Factor 0.94

Intersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description Tollgate Village

Lanes

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound

Movement U L T R U L T R U L T R U L T R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 1 0 1 0 0 0 0 1 1 0 0 0 2 0

Configuration L R L T T TR

Volume (veh/h) 57 93 67 563 941 94

Percent Heavy Vehicles 3 3 3

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Left Only

Median Storage 1

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 61 99 71

Capacity 171 476 624

v/c Ratio 0.36 0.21 0.11

95% Queue Length 1.5 0.8 0.4

Control Delay (s/veh) 37.3 14.5 11.5

Level of Service (LOS) E B B

Approach Delay (s/veh) 23.2 1.2

Approach LOS C

Copyright © 2016 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.80 Generated: 12/19/2016 1:27:16 PM

2016_PM.xtw



HCM 2010 Signalized Intersection Summary Tollgate Village
1: Columbia Pk & Tollgate Blvd 2016 Existing Traffic - AM Peak Hour

Synchro 9 Report

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 128 100 55 971 631 27

Future Volume (veh/h) 128 100 55 971 631 27

Number 7 14 5 2 6 16

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1900 1900 1900 1863 1863 1900

Adj Flow Rate, veh/h 158 123 64 1129 956 41

Adj No. of Lanes 1 1 1 2 2 1

Peak Hour Factor 0.81 0.81 0.86 0.86 0.66 0.66

Percent Heavy Veh, % 0 0 0 2 2 0

Cap, veh/h 244 290 400 2360 1837 1056

Arrive On Green 0.13 0.13 0.04 0.67 0.52 0.52

Sat Flow, veh/h 1810 1615 1810 3632 3632 1615

Grp Volume(v), veh/h 158 123 64 1129 956 41

Grp Sat Flow(s),veh/h/ln 1810 1615 1810 1770 1770 1615

Q Serve(g_s), s 4.8 3.9 0.9 9.1 10.3 0.5

Cycle Q Clear(g_c), s 4.8 3.9 0.9 9.1 10.3 0.5

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 244 290 400 2360 1837 1056

V/C Ratio(X) 0.65 0.42 0.16 0.48 0.52 0.04

Avail Cap(c_a), veh/h 920 893 1068 6953 5123 2556

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 23.8 21.2 6.3 4.7 9.2 3.6

Incr Delay (d2), s/veh 2.9 1.0 0.2 0.2 0.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.6 0.1 0.4 4.4 5.0 0.3

LnGrp Delay(d),s/veh 26.7 22.1 6.5 4.9 9.4 3.6

LnGrp LOS C C A A A A

Approach Vol, veh/h 281 1193 997

Approach Delay, s/veh 24.7 5.0 9.2

Approach LOS C A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6

Phs Duration (G+Y+Rc), s 44.7 13.3 8.6 36.1

Change Period (Y+Rc), s * 6 5.5 * 6 * 6

Max Green Setting (Gmax), s * 1.1E2 29.5 * 24 * 84

Max Q Clear Time (g_c+I1), s 11.1 6.8 2.9 12.3

Green Ext Time (p_c), s 18.3 1.1 0.2 17.8

Intersection Summary

HCM 2010 Ctrl Delay 8.9

HCM 2010 LOS A

Notes



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2016 Existing Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 128 100 55 971 631 27

Future Volume (vph) 128 100 55 971 631 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 200 160 275

Storage Lanes 1 1 1 1

Taper Length (ft) 110 70

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1805 1615 1805 3539 3539 1615

Flt Permitted 0.950 0.159

Satd. Flow (perm) 1805 1615 302 3539 3539 1615

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 105 41

Link Speed (mph) 30 25 45

Link Distance (ft) 275 925 685

Travel Time (s) 6.3 25.2 10.4

Peak Hour Factor 0.81 0.81 0.86 0.86 0.66 0.66

Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%

Adj. Flow (vph) 158 123 64 1129 956 41

Shared Lane Traffic (%)

Lane Group Flow (vph) 158 123 64 1129 956 41

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot pm+ov pm+pt NA NA pm+ov

Protected Phases 4 5 5 2 6 4

Permitted Phases 4 2 6

Detector Phase 4 5 5 2 6 4

Switch Phase

Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0

Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2016 Existing Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Total Split (s) 35.0 30.0 30.0 120.0 90.0 35.0

Total Split (%) 22.6% 19.4% 19.4% 77.4% 58.1% 22.6%

Maximum Green (s) 29.5 24.0 24.0 114.0 84.0 29.5

Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2

All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5

Lead/Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min None

Act Effct Green (s) 11.5 24.7 37.8 37.8 24.1 41.8

Actuated g/C Ratio 0.19 0.40 0.62 0.62 0.39 0.68

v/c Ratio 0.46 0.17 0.17 0.52 0.69 0.04

Control Delay 28.6 5.0 6.0 7.6 18.4 1.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.6 5.0 6.0 7.6 18.4 1.1

LOS C A A A B A

Approach Delay 18.3 7.5 17.7

Approach LOS B A B

Queue Length 50th (ft) 52 4 8 102 145 0

Queue Length 95th (ft) 106 28 22 163 154 4

Internal Link Dist (ft) 195 845 605

Turn Bay Length (ft) 200 160 275

Base Capacity (vph) 895 1138 793 3539 3539 1563

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.11 0.08 0.32 0.27 0.03

Intersection Summary

Area Type: Other

Cycle Length: 155

Actuated Cycle Length: 61.1

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 12.9 Intersection LOS: B

Intersection Capacity Utilization 43.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



HCM 2010 Signalized Intersection Summary Tollgate Village
1: Columbia Pk & Tollgate Blvd 2016 Existing Traffic - Midday Peak Hour

Synchro 9 Report

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 31 68 68 455 483 60

Future Volume (veh/h) 31 68 68 455 483 60

Number 7 14 5 2 6 16

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1900 1900 1900 1863 1863 1900

Adj Flow Rate, veh/h 37 82 78 523 543 67

Adj No. of Lanes 1 1 1 2 2 1

Peak Hour Factor 0.83 0.83 0.87 0.87 0.89 0.89

Percent Heavy Veh, % 0 0 0 2 2 0

Cap, veh/h 241 311 480 1976 1195 760

Arrive On Green 0.13 0.13 0.06 0.56 0.34 0.34

Sat Flow, veh/h 1810 1615 1810 3632 3632 1615

Grp Volume(v), veh/h 37 82 78 523 543 67

Grp Sat Flow(s),veh/h/ln 1810 1615 1810 1770 1770 1615

Q Serve(g_s), s 0.7 1.6 0.9 2.9 4.5 0.9

Cycle Q Clear(g_c), s 0.7 1.6 0.9 2.9 4.5 0.9

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 241 311 480 1976 1195 760

V/C Ratio(X) 0.15 0.26 0.16 0.26 0.45 0.09

Avail Cap(c_a), veh/h 1433 1375 1539 10832 7981 3857

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 14.3 12.8 6.5 4.3 9.7 5.4

Incr Delay (d2), s/veh 0.3 0.4 0.2 0.1 0.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 1.6 0.5 1.4 2.2 0.5

LnGrp Delay(d),s/veh 14.6 13.2 6.6 4.3 9.9 5.5

LnGrp LOS B B A A A A

Approach Vol, veh/h 119 601 610

Approach Delay, s/veh 13.7 4.6 9.4

Approach LOS B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6

Phs Duration (G+Y+Rc), s 26.8 10.5 8.2 18.6

Change Period (Y+Rc), s * 6 5.5 * 6 * 6

Max Green Setting (Gmax), s * 1.1E2 29.5 * 24 * 84

Max Q Clear Time (g_c+I1), s 4.9 3.6 2.9 6.5

Green Ext Time (p_c), s 6.1 0.4 0.2 6.1

Intersection Summary

HCM 2010 Ctrl Delay 7.6

HCM 2010 LOS A

Notes



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2016 Existing Traffic - Midday Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 31 68 68 455 483 60

Future Volume (vph) 31 68 68 455 483 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 200 160 275

Storage Lanes 1 1 1 1

Taper Length (ft) 110 70

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1805 1615 1805 3539 3539 1615

Flt Permitted 0.950 0.330

Satd. Flow (perm) 1805 1615 627 3539 3539 1615

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 82 67

Link Speed (mph) 30 25 45

Link Distance (ft) 275 925 685

Travel Time (s) 6.3 25.2 10.4

Peak Hour Factor 0.83 0.83 0.87 0.87 0.89 0.89

Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%

Adj. Flow (vph) 37 82 78 523 543 67

Shared Lane Traffic (%)

Lane Group Flow (vph) 37 82 78 523 543 67

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot pm+ov pm+pt NA NA pm+ov

Protected Phases 4 5 5 2 6 4

Permitted Phases 4 2 6

Detector Phase 4 5 5 2 6 4

Switch Phase

Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0

Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2016 Existing Traffic - Midday Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Total Split (s) 35.0 30.0 30.0 120.0 90.0 35.0

Total Split (%) 22.6% 19.4% 19.4% 77.4% 58.1% 22.6%

Maximum Green (s) 29.5 24.0 24.0 114.0 84.0 29.5

Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2

All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5

Lead/Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min None

Act Effct Green (s) 7.3 17.0 26.9 28.6 18.2 28.1

Actuated g/C Ratio 0.17 0.40 0.63 0.67 0.43 0.66

v/c Ratio 0.12 0.12 0.13 0.22 0.36 0.06

Control Delay 18.5 3.0 4.5 4.4 13.5 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.5 3.0 4.5 4.4 13.5 1.7

LOS B A A A B A

Approach Delay 7.8 4.4 12.2

Approach LOS A A B

Queue Length 50th (ft) 8 0 7 28 60 0

Queue Length 95th (ft) 27 15 18 44 103 10

Internal Link Dist (ft) 195 845 605

Turn Bay Length (ft) 200 160 275

Base Capacity (vph) 1284 1312 1079 3539 3539 1600

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.06 0.07 0.15 0.15 0.04

Intersection Summary

Area Type: Other

Cycle Length: 155

Actuated Cycle Length: 42.6

Natural Cycle: 40

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.36

Intersection Signal Delay: 8.3 Intersection LOS: A

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



HCM 2010 Signalized Intersection Summary Tollgate Village
1: Columbia Pk & Tollgate Blvd 2016 Existing Traffic - PM Peak Hour

Synchro 9 Report

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 57 93 67 563 941 94

Future Volume (veh/h) 57 93 67 563 941 94

Number 7 14 5 2 6 16

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1900 1900 1900 1863 1863 1900

Adj Flow Rate, veh/h 69 112 77 647 1057 106

Adj No. of Lanes 1 1 1 2 2 1

Peak Hour Factor 0.83 0.83 0.87 0.87 0.89 0.89

Percent Heavy Veh, % 0 0 0 2 2 0

Cap, veh/h 224 282 365 2329 1744 995

Arrive On Green 0.12 0.12 0.05 0.66 0.49 0.49

Sat Flow, veh/h 1810 1615 1810 3632 3632 1615

Grp Volume(v), veh/h 69 112 77 647 1057 106

Grp Sat Flow(s),veh/h/ln 1810 1615 1810 1770 1770 1615

Q Serve(g_s), s 1.8 3.2 1.0 4.0 11.4 1.4

Cycle Q Clear(g_c), s 1.8 3.2 1.0 4.0 11.4 1.4

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 224 282 365 2329 1744 995

V/C Ratio(X) 0.31 0.40 0.21 0.28 0.61 0.11

Avail Cap(c_a), veh/h 1014 988 1098 7665 5648 2777

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 21.0 19.3 6.8 3.8 9.7 4.1

Incr Delay (d2), s/veh 0.8 0.9 0.3 0.1 0.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.9 3.0 0.5 1.9 5.5 0.8

LnGrp Delay(d),s/veh 21.8 20.2 7.1 3.8 10.0 4.2

LnGrp LOS C C A A B A

Approach Vol, veh/h 181 724 1163

Approach Delay, s/veh 20.8 4.2 9.5

Approach LOS C A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6

Phs Duration (G+Y+Rc), s 40.6 12.0 8.7 31.9

Change Period (Y+Rc), s * 6 5.5 * 6 * 6

Max Green Setting (Gmax), s * 1.1E2 29.5 * 24 * 84

Max Q Clear Time (g_c+I1), s 6.0 5.2 3.0 13.4

Green Ext Time (p_c), s 12.7 0.7 0.2 12.6

Intersection Summary

HCM 2010 Ctrl Delay 8.6

HCM 2010 LOS A

Notes



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2016 Existing Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 57 93 67 563 941 94

Future Volume (vph) 57 93 67 563 941 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 200 160 275

Storage Lanes 1 1 1 1

Taper Length (ft) 110 70

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1805 1615 1805 3539 3539 1615

Flt Permitted 0.950 0.133

Satd. Flow (perm) 1805 1615 253 3539 3539 1615

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 81 106

Link Speed (mph) 30 25 45

Link Distance (ft) 275 925 685

Travel Time (s) 6.3 25.2 10.4

Peak Hour Factor 0.83 0.83 0.87 0.87 0.89 0.89

Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%

Adj. Flow (vph) 69 112 77 647 1057 106

Shared Lane Traffic (%)

Lane Group Flow (vph) 69 112 77 647 1057 106

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot pm+ov pm+pt NA NA pm+ov

Protected Phases 4 5 5 2 6 4

Permitted Phases 4 2 6

Detector Phase 4 5 5 2 6 4

Switch Phase

Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0

Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2016 Existing Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Total Split (s) 35.0 30.0 30.0 120.0 90.0 35.0

Total Split (%) 22.6% 19.4% 19.4% 77.4% 58.1% 22.6%

Maximum Green (s) 29.5 24.0 24.0 114.0 84.0 29.5

Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2

All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5

Lead/Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min None

Act Effct Green (s) 8.5 22.4 38.5 38.5 24.0 38.6

Actuated g/C Ratio 0.14 0.38 0.66 0.66 0.41 0.66

v/c Ratio 0.27 0.17 0.20 0.28 0.73 0.10

Control Delay 27.6 6.4 4.8 4.5 18.2 1.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 27.6 6.4 4.8 4.5 18.2 1.1

LOS C A A A B A

Approach Delay 14.5 4.6 16.6

Approach LOS B A B

Queue Length 50th (ft) 22 7 8 39 153 0

Queue Length 95th (ft) 57 33 20 64 246 12

Internal Link Dist (ft) 195 845 605

Turn Bay Length (ft) 200 160 275

Base Capacity (vph) 926 1089 814 3539 3539 1594

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.07 0.10 0.09 0.18 0.30 0.07

Intersection Summary

Area Type: Other

Cycle Length: 155

Actuated Cycle Length: 58.7

Natural Cycle: 45

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 12.2 Intersection LOS: B

Intersection Capacity Utilization 50.1% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2016 Existing Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 115 144 404 911 390 341

Future Volume (vph) 115 144 404 911 390 341

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 250 560 150

Storage Lanes 1 1 1 1

Taper Length (ft) 25 175

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 3539 3539 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1583 1770 3539 3539 1583

Right Turn on Red No No

Satd. Flow (RTOR)

Link Speed (mph) 20 20 20

Link Distance (ft) 758 935 925

Travel Time (s) 25.8 31.9 31.5

Peak Hour Factor 0.54 0.54 0.53 0.86 0.66 0.48

Adj. Flow (vph) 213 267 762 1059 591 710

Shared Lane Traffic (%)

Lane Group Flow (vph) 213 267 762 1059 591 710

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 30 20 20

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Prot Prot NA NA Perm

Protected Phases 4 4 5 2 6

Permitted Phases 6



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2016 Existing Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Detector Phase 4 4 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 28.0 28.0 15.0 28.0 28.0 28.0

Total Split (s) 31.0 31.0 56.0 119.0 63.0 63.0

Total Split (%) 20.7% 20.7% 37.3% 79.3% 42.0% 42.0%

Maximum Green (s) 21.0 21.0 46.0 109.0 53.0 53.0

Yellow Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None

Act Effct Green (s) 21.0 21.0 46.0 109.0 53.0 53.0

Actuated g/C Ratio 0.14 0.14 0.31 0.73 0.35 0.35

v/c Ratio 0.86 1.21 1.41 0.41 0.47 1.27

Control Delay 93.4 180.5 232.1 8.6 39.2 175.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 93.4 180.5 232.1 8.6 39.2 175.2

LOS F F F A D F

Approach Delay 141.9 102.1 113.4

Approach LOS F F F

Queue Length 50th (ft) 207 ~317 ~995 193 235 ~873

Queue Length 95th (ft) 170 213 504 214 202 390

Internal Link Dist (ft) 678 855 845

Turn Bay Length (ft) 250 560 150

Base Capacity (vph) 247 221 542 2571 1250 559

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.86 1.21 1.41 0.41 0.47 1.27

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.41

Intersection Signal Delay: 111.5 Intersection LOS: F

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Columbia Pk & Declaration Way



HCM 2010 TWSC Tollgate Village
3: Columbia Pk & Declaration Way 2016 Existing Traffic - PM Peak Hour

Synchro 9 Report

Intersection
Int Delay, s/veh 4.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 45 91 70 585 987 47
Future Vol, veh/h 45 91 70 585 987 47
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 250 560 - - 150
Veh in Median Storage, # 1 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 43 43 67 86 94 73
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 105 212 104 680 1050 64
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1599 525 1050 0 - 0
          Stage 1 1050 - - - - -
          Stage 2 549 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver ~ 97 497 659 - - -
          Stage 1 298 - - - - -
          Stage 2 542 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 82 497 659 - - -
Mov Cap-2 Maneuver 200 - - - - -
          Stage 1 298 - - - - -
          Stage 2 456 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 25.3 1.5 0
HCM LOS D
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 659 - 200 497 - -
HCM Lane V/C Ratio 0.159 - 0.523 0.426 - -
HCM Control Delay (s) 11.5 - 41.2 17.5 - -
HCM Lane LOS B - E C - -
HCM 95th %tile Q(veh) 0.6 - 2.7 2.1 - -

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





APPENDIX D

CAPACITY ANALYSIS WORKSHEETS
2020 BACKGROUND





Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2020 Background Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 128 100 55 1093 710 27

Future Volume (vph) 128 100 55 1093 710 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 200 160 275

Storage Lanes 1 1 1 1

Taper Length (ft) 110 70

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1805 1615 1805 3539 3539 1615

Flt Permitted 0.950 0.132

Satd. Flow (perm) 1805 1615 251 3539 3539 1615

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 77 41

Link Speed (mph) 30 20 45

Link Distance (ft) 275 925 629

Travel Time (s) 6.3 31.5 9.5

Peak Hour Factor 0.81 0.81 0.86 0.86 0.66 0.66

Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%

Adj. Flow (vph) 158 123 64 1271 1076 41

Shared Lane Traffic (%)

Lane Group Flow (vph) 158 123 64 1271 1076 41

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot pm+ov pm+pt NA NA pm+ov

Protected Phases 4 5 5 2 6 4

Permitted Phases 4 2 6

Detector Phase 4 5 5 2 6 4

Switch Phase

Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0

Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2020 Background Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Total Split (s) 35.0 30.0 30.0 120.0 90.0 35.0

Total Split (%) 22.6% 19.4% 19.4% 77.4% 58.1% 22.6%

Maximum Green (s) 29.5 24.0 24.0 114.0 84.0 29.5

Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2

All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5

Lead/Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min None

Act Effct Green (s) 12.0 25.2 41.2 41.2 27.5 45.8

Actuated g/C Ratio 0.18 0.39 0.63 0.63 0.42 0.70

v/c Ratio 0.47 0.18 0.19 0.57 0.72 0.04

Control Delay 30.7 7.8 6.1 8.1 18.9 1.0

Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0

Total Delay 30.7 7.8 6.1 8.2 18.9 1.0

LOS C A A A B A

Approach Delay 20.7 8.1 18.2

Approach LOS C A B

Queue Length 50th (ft) 55 11 8 125 173 0

Queue Length 95th (ft) 113 40 22 198 179 3

Internal Link Dist (ft) 195 845 549

Turn Bay Length (ft) 200 160 275

Base Capacity (vph) 842 1079 748 3539 3539 1558

Starvation Cap Reductn 0 0 0 878 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.19 0.11 0.09 0.48 0.30 0.03

Intersection Summary

Area Type: Other

Cycle Length: 155

Actuated Cycle Length: 65.1

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 13.5 Intersection LOS: B

Intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2020 Background Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 57 93 67 634 1059 94

Future Volume (vph) 57 93 67 634 1059 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 200 160 275

Storage Lanes 1 1 1 1

Taper Length (ft) 110 70

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1805 1615 1805 3539 3539 1615

Flt Permitted 0.950 0.124

Satd. Flow (perm) 1805 1615 236 3539 3539 1615

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 68 100

Link Speed (mph) 30 45 45

Link Distance (ft) 275 925 629

Travel Time (s) 6.3 14.0 9.5

Peak Hour Factor 0.89 0.89 0.86 0.86 0.94 0.94

Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%

Adj. Flow (vph) 64 104 78 737 1127 100

Shared Lane Traffic (%)

Lane Group Flow (vph) 64 104 78 737 1127 100

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot pm+ov pm+pt NA NA pm+ov

Protected Phases 4 5 5 2 6 4

Permitted Phases 4 2 6

Detector Phase 4 5 5 2 6 4

Switch Phase

Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0

Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2020 Background Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Total Split (s) 35.0 30.0 30.0 120.0 90.0 35.0

Total Split (%) 22.6% 19.4% 19.4% 77.4% 58.1% 22.6%

Maximum Green (s) 29.5 24.0 24.0 114.0 84.0 29.5

Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2

All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5

Lead/Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min None

Act Effct Green (s) 8.4 22.5 40.7 40.7 26.0 40.6

Actuated g/C Ratio 0.14 0.37 0.67 0.67 0.43 0.67

v/c Ratio 0.26 0.16 0.21 0.31 0.74 0.09

Control Delay 28.9 7.5 4.7 4.5 18.2 1.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.9 7.5 4.7 4.5 18.2 1.1

LOS C A A A B A

Approach Delay 15.7 4.6 16.8

Approach LOS B A B

Queue Length 50th (ft) 21 8 8 46 168 0

Queue Length 95th (ft) 61 40 19 72 274 12

Internal Link Dist (ft) 195 845 549

Turn Bay Length (ft) 200 160 275

Base Capacity (vph) 893 1047 789 3539 3539 1594

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.07 0.10 0.10 0.21 0.32 0.06

Intersection Summary

Area Type: Other

Cycle Length: 155

Actuated Cycle Length: 60.8

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 12.2 Intersection LOS: B

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2020 Background Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 115 144 404 1025 439 341

Future Volume (vph) 115 144 404 1025 439 341

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 250 560 150

Storage Lanes 1 1 1 1

Taper Length (ft) 25 175

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 3539 3539 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1583 1770 3539 3539 1583

Right Turn on Red No No

Satd. Flow (RTOR)

Link Speed (mph) 20 20 20

Link Distance (ft) 758 935 925

Travel Time (s) 25.8 31.9 31.5

Peak Hour Factor 0.54 0.54 0.53 0.86 0.66 0.48

Adj. Flow (vph) 213 267 762 1192 665 710

Shared Lane Traffic (%)

Lane Group Flow (vph) 213 267 762 1192 665 710

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 30 20 20

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Prot Prot NA NA Perm

Protected Phases 4 4 5 2 6

Permitted Phases 6



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2020 Background Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Detector Phase 4 4 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 28.0 28.0 15.0 28.0 28.0 28.0

Total Split (s) 31.0 31.0 56.0 119.0 63.0 63.0

Total Split (%) 20.7% 20.7% 37.3% 79.3% 42.0% 42.0%

Maximum Green (s) 21.0 21.0 46.0 109.0 53.0 53.0

Yellow Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None

Act Effct Green (s) 21.0 21.0 46.0 109.0 53.0 53.0

Actuated g/C Ratio 0.14 0.14 0.31 0.73 0.35 0.35

v/c Ratio 0.86 1.21 1.41 0.46 0.53 1.27

Control Delay 93.4 180.5 232.1 9.1 40.5 175.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 93.4 180.5 232.1 9.1 40.5 175.2

LOS F F F A D F

Approach Delay 141.9 96.1 110.1

Approach LOS F F F

Queue Length 50th (ft) 207 ~317 ~995 230 272 ~873

Queue Length 95th (ft) 170 213 504 251 228 390

Internal Link Dist (ft) 678 855 845

Turn Bay Length (ft) 250 560 150

Base Capacity (vph) 247 221 542 2571 1250 559

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.86 1.21 1.41 0.46 0.53 1.27

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.41

Intersection Signal Delay: 106.9 Intersection LOS: F

Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Columbia Pk & Declaration Way



HCM 2010 TWSC Tollgate Village
3: Columbia Pk & Declaration Way 2020 Background Traffic - PM Peak Hour

Synchro 9 Report

Intersection
Int Delay, s/veh 4.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 45 91 70 658 1111 47
Future Vol, veh/h 45 91 70 658 1111 47
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 250 560 - - 150
Veh in Median Storage, # 1 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 43 43 67 86 94 73
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 105 212 104 765 1182 64
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1774 591 1182 0 - 0
          Stage 1 1182 - - - - -
          Stage 2 592 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver ~ 74 450 587 - - -
          Stage 1 254 - - - - -
          Stage 2 516 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 61 450 587 - - -
Mov Cap-2 Maneuver 171 - - - - -
          Stage 1 254 - - - - -
          Stage 2 425 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 31.4 1.5 0
HCM LOS D
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 587 - 171 450 - -
HCM Lane V/C Ratio 0.178 - 0.612 0.47 - -
HCM Control Delay (s) 12.5 - 54.6 19.9 - -
HCM Lane LOS B - F C - -
HCM 95th %tile Q(veh) 0.6 - 3.4 2.5 - -

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





APPENDIX E

CAPACITY ANALYSIS WORKSHEETS
2020 TOTAL





Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2020 Total Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 212 169 78 1093 710 55

Future Volume (vph) 212 169 78 1093 710 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 200 160 275

Storage Lanes 1 1 1 1

Taper Length (ft) 110 70

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1805 1615 1805 3539 3539 1615

Flt Permitted 0.950 0.124

Satd. Flow (perm) 1805 1615 236 3539 3539 1615

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 77 83

Link Speed (mph) 30 20 45

Link Distance (ft) 275 925 629

Travel Time (s) 6.3 31.5 9.5

Peak Hour Factor 0.81 0.81 0.86 0.86 0.66 0.66

Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%

Adj. Flow (vph) 262 209 91 1271 1076 83

Shared Lane Traffic (%)

Lane Group Flow (vph) 262 209 91 1271 1076 83

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot pm+ov pm+pt NA NA pm+ov

Protected Phases 4 5 5 2 6 4

Permitted Phases 4 2 6

Detector Phase 4 5 5 2 6 4

Switch Phase

Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0

Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2020 Total Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Total Split (s) 35.0 30.0 30.0 120.0 90.0 35.0

Total Split (%) 22.6% 19.4% 19.4% 77.4% 58.1% 22.6%

Maximum Green (s) 29.5 24.0 24.0 114.0 84.0 29.5

Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2

All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5

Lead/Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min None

Act Effct Green (s) 17.6 31.8 46.1 46.1 31.4 55.2

Actuated g/C Ratio 0.23 0.42 0.61 0.61 0.42 0.73

v/c Ratio 0.63 0.29 0.28 0.59 0.73 0.07

Control Delay 34.7 11.0 8.9 10.6 22.4 0.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.7 11.0 8.9 10.6 22.4 0.8

LOS C B A B C A

Approach Delay 24.2 10.5 20.9

Approach LOS C B C

Queue Length 50th (ft) 110 38 15 165 211 0

Queue Length 95th (ft) 190 81 38 261 220 4

Internal Link Dist (ft) 195 845 549

Turn Bay Length (ft) 200 160 275

Base Capacity (vph) 728 1055 659 3539 3454 1461

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.36 0.20 0.14 0.36 0.31 0.06

Intersection Summary

Area Type: Other

Cycle Length: 155

Actuated Cycle Length: 75.6

Natural Cycle: 55

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 16.7 Intersection LOS: B

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2020 Total Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 110 137 142 634 1059 185

Future Volume (vph) 110 137 142 634 1059 185

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 200 160 275

Storage Lanes 1 1 1 1

Taper Length (ft) 110 70

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1805 1615 1805 3539 3539 1615

Flt Permitted 0.950 0.112

Satd. Flow (perm) 1805 1615 213 3539 3539 1615

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 68 197

Link Speed (mph) 30 45 45

Link Distance (ft) 275 925 629

Travel Time (s) 6.3 14.0 9.5

Peak Hour Factor 0.89 0.89 0.86 0.86 0.94 0.94

Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%

Adj. Flow (vph) 124 154 165 737 1127 197

Shared Lane Traffic (%)

Lane Group Flow (vph) 124 154 165 737 1127 197

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot pm+ov pm+pt NA NA pm+ov

Protected Phases 4 5 5 2 6 4

Permitted Phases 4 2 6

Detector Phase 4 5 5 2 6 4

Switch Phase

Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0

Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2020 Total Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Total Split (s) 35.0 30.0 30.0 120.0 90.0 35.0

Total Split (%) 22.6% 19.4% 19.4% 77.4% 58.1% 22.6%

Maximum Green (s) 29.5 24.0 24.0 114.0 84.0 29.5

Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2

All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5

Lead/Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min None

Act Effct Green (s) 11.0 29.5 48.5 48.5 29.5 46.7

Actuated g/C Ratio 0.15 0.41 0.68 0.68 0.41 0.65

v/c Ratio 0.45 0.22 0.38 0.31 0.77 0.18

Control Delay 35.9 9.7 8.7 5.0 22.6 1.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.9 9.7 8.7 5.0 22.6 1.2

LOS D A A A C A

Approach Delay 21.4 5.7 19.5

Approach LOS C A B

Queue Length 50th (ft) 49 22 21 55 211 0

Queue Length 95th (ft) 119 67 60 90 354 20

Internal Link Dist (ft) 195 845 549

Turn Bay Length (ft) 200 160 275

Base Capacity (vph) 773 968 699 3539 3469 1501

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.16 0.16 0.24 0.21 0.32 0.13

Intersection Summary

Area Type: Other

Cycle Length: 155

Actuated Cycle Length: 71.4

Natural Cycle: 55

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 14.7 Intersection LOS: B

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2020 Total Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 115 144 404 1048 508 341

Future Volume (vph) 115 144 404 1048 508 341

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 250 560 150

Storage Lanes 1 1 1 1

Taper Length (ft) 25 175

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 3539 3539 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1770 1583 1770 3539 3539 1583

Right Turn on Red No No

Satd. Flow (RTOR)

Link Speed (mph) 20 20 20

Link Distance (ft) 758 935 925

Travel Time (s) 25.8 31.9 31.5

Peak Hour Factor 0.54 0.54 0.53 0.86 0.66 0.48

Adj. Flow (vph) 213 267 762 1219 770 710

Shared Lane Traffic (%)

Lane Group Flow (vph) 213 267 762 1219 770 710

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 30 20 20

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Prot Prot NA NA Perm

Protected Phases 4 4 5 2 6

Permitted Phases 6



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2020 Total Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR

Detector Phase 4 4 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 28.0 28.0 15.0 28.0 28.0 28.0

Total Split (s) 31.0 31.0 56.0 119.0 63.0 63.0

Total Split (%) 20.7% 20.7% 37.3% 79.3% 42.0% 42.0%

Maximum Green (s) 21.0 21.0 46.0 109.0 53.0 53.0

Yellow Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None

Act Effct Green (s) 21.0 21.0 46.0 109.0 53.0 53.0

Actuated g/C Ratio 0.14 0.14 0.31 0.73 0.35 0.35

v/c Ratio 0.86 1.21 1.41 0.47 0.62 1.27

Control Delay 93.4 180.5 232.1 9.3 42.7 175.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 93.4 180.5 232.1 9.3 42.7 175.2

LOS F F F A D F

Approach Delay 141.9 95.0 106.3

Approach LOS F F F

Queue Length 50th (ft) 207 ~317 ~995 237 327 ~873

Queue Length 95th (ft) 170 213 504 260 267 390

Internal Link Dist (ft) 678 855 845

Turn Bay Length (ft) 250 560 150

Base Capacity (vph) 247 221 542 2571 1250 559

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.86 1.21 1.41 0.47 0.62 1.27

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.41

Intersection Signal Delay: 104.9 Intersection LOS: F

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Columbia Pk & Declaration Way



HCM 2010 TWSC Tollgate Village
3: Columbia Pk & Declaration Way 2020 Total Traffic - PM Peak Hour

Synchro 9 Report

Intersection
Int Delay, s/veh 4.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 45 91 70 733 1155 47
Future Vol, veh/h 45 91 70 733 1155 47
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 250 560 - - 150
Veh in Median Storage, # 1 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 43 43 67 86 94 73
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 105 212 104 852 1229 64
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1864 614 1229 0 - 0
          Stage 1 1229 - - - - -
          Stage 2 635 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver ~ 64 435 563 - - -
          Stage 1 239 - - - - -
          Stage 2 490 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 52 435 563 - - -
Mov Cap-2 Maneuver 158 - - - - -
          Stage 1 239 - - - - -
          Stage 2 399 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 35.1 1.4 0
HCM LOS E
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 563 - 158 435 - -
HCM Lane V/C Ratio 0.186 - 0.662 0.487 - -
HCM Control Delay (s) 12.8 - 63.9 20.9 - -
HCM Lane LOS B - F C - -
HCM 95th %tile Q(veh) 0.7 - 3.8 2.6 - -

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





APPENDIX F

CAPACITY ANALYSIS WORKSHEETS
2027 BACKGROUND





Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2027 Background Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 128 100 55 1344 873 27
Future Volume (vph) 128 100 55 1344 873 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 160 275
Storage Lanes 1 1 1 1
Taper Length (ft) 110 70
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1615 1805 3539 3539 1615
Flt Permitted 0.950 0.094
Satd. Flow (perm) 1805 1615 179 3539 3539 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 63 41
Link Speed (mph) 30 20 45
Link Distance (ft) 275 925 629
Travel Time (s) 6.3 31.5 9.5
Peak Hour Factor 0.81 0.81 0.86 0.86 0.66 0.66
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%
Adj. Flow (vph) 158 123 64 1563 1323 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 123 64 1563 1323 41
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template Left Right Left Thru Thru Right
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot pm+ov pm+pt NA NA pm+ov
Protected Phases 4 5 5 2 6 4
Permitted Phases 4 2 6
Detector Phase 4 5 5 2 6 4
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0
Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2027 Background Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR
Total Split (s) 36.0 17.0 17.0 119.0 102.0 36.0
Total Split (%) 23.2% 11.0% 11.0% 76.8% 65.8% 23.2%
Maximum Green (s) 30.5 11.0 11.0 113.0 96.0 30.5
Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2
All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None Min Min None
Act Effct Green (s) 12.7 25.7 49.8 49.8 36.3 55.2
Actuated g/C Ratio 0.17 0.35 0.67 0.67 0.49 0.74
v/c Ratio 0.51 0.21 0.23 0.66 0.77 0.03
Control Delay 36.9 11.9 6.4 9.0 19.0 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.9 11.9 6.4 9.0 19.0 0.8
LOS D B A A B A
Approach Delay 25.9 8.9 18.5
Approach LOS C A B
Queue Length 50th (ft) 66 18 8 184 241 0
Queue Length 95th (ft) 131 55 22 282 230 3
Internal Link Dist (ft) 195 845 549
Turn Bay Length (ft) 200 160 275
Base Capacity (vph) 766 684 368 3539 3537 1572
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.18 0.17 0.44 0.37 0.03

Intersection Summary
Area Type: Other
Cycle Length: 155
Actuated Cycle Length: 74.4
Natural Cycle: 55
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 14.4 Intersection LOS: B
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2027 Background Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 57 93 67 779 1303 94
Future Volume (vph) 57 93 67 779 1303 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 160 275
Storage Lanes 1 1 1 1
Taper Length (ft) 110 70
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1615 1805 3539 3539 1615
Flt Permitted 0.950 0.099
Satd. Flow (perm) 1805 1615 188 3539 3539 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 77 100
Link Speed (mph) 30 45 45
Link Distance (ft) 275 925 629
Travel Time (s) 6.3 14.0 9.5
Peak Hour Factor 0.89 0.89 0.86 0.86 0.94 0.94
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%
Adj. Flow (vph) 64 104 78 906 1386 100
Shared Lane Traffic (%)
Lane Group Flow (vph) 64 104 78 906 1386 100
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template Left Right Left Thru Thru Right
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot pm+ov pm+pt NA NA pm+ov
Protected Phases 4 5 5 2 6 4
Permitted Phases 4 2 6
Detector Phase 4 5 5 2 6 4
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0
Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2027 Background Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR
Total Split (s) 23.0 18.0 18.0 132.0 114.0 23.0
Total Split (%) 14.8% 11.6% 11.6% 85.2% 73.5% 14.8%
Maximum Green (s) 17.5 12.0 12.0 126.0 108.0 17.5
Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2
All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None Min Min None
Act Effct Green (s) 8.4 22.4 48.8 48.8 34.3 48.9
Actuated g/C Ratio 0.12 0.32 0.71 0.71 0.50 0.71
v/c Ratio 0.29 0.18 0.24 0.36 0.79 0.09
Control Delay 34.7 8.7 4.7 4.3 18.1 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.7 8.7 4.7 4.3 18.1 0.9
LOS C A A A B A
Approach Delay 18.6 4.3 16.9
Approach LOS B A B
Queue Length 50th (ft) 25 8 8 60 230 0
Queue Length 95th (ft) 70 45 18 89 359 10
Internal Link Dist (ft) 195 845 549
Turn Bay Length (ft) 200 160 275
Base Capacity (vph) 469 663 421 3539 3539 1382
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.16 0.19 0.26 0.39 0.07

Intersection Summary
Area Type: Other
Cycle Length: 155
Actuated Cycle Length: 69
Natural Cycle: 55
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 12.4 Intersection LOS: B
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2027 Background Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 115 144 404 1261 540 341
Future Volume (vph) 115 144 404 1261 540 341
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 250 560 150
Storage Lanes 1 1 1 1
Taper Length (ft) 25 175
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Right Turn on Red No No
Satd. Flow (RTOR)
Link Speed (mph) 20 20 20
Link Distance (ft) 758 935 925
Travel Time (s) 25.8 31.9 31.5
Peak Hour Factor 0.54 0.54 0.53 0.86 0.66 0.48
Adj. Flow (vph) 213 267 762 1466 818 710
Shared Lane Traffic (%)
Lane Group Flow (vph) 213 267 762 1466 818 710
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 30 20 20
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 1 1 2 2 1
Detector Template Left Right Left Thru Thru Right
Leading Detector (ft) 20 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot Prot Prot NA NA Perm
Protected Phases 4 4 5 2 6
Permitted Phases 6



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2027 Background Traffic - AM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR
Detector Phase 4 4 5 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 28.0 28.0 15.0 28.0 28.0 28.0
Total Split (s) 31.0 31.0 56.0 119.0 63.0 63.0
Total Split (%) 20.7% 20.7% 37.3% 79.3% 42.0% 42.0%
Maximum Green (s) 21.0 21.0 46.0 109.0 53.0 53.0
Yellow Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None
Act Effct Green (s) 21.0 21.0 46.0 109.0 53.0 53.0
Actuated g/C Ratio 0.14 0.14 0.31 0.73 0.35 0.35
v/c Ratio 0.86 1.21 1.41 0.57 0.65 1.27
Control Delay 93.4 180.5 232.1 10.6 43.8 175.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.4 180.5 232.1 10.6 43.8 175.2
LOS F F F B D F
Approach Delay 141.9 86.4 104.9
Approach LOS F F F
Queue Length 50th (ft) 207 ~317 ~995 320 353 ~873
Queue Length 95th (ft) 170 213 504 344 286 390
Internal Link Dist (ft) 678 855 845
Turn Bay Length (ft) 250 560 150
Base Capacity (vph) 247 221 542 2571 1250 559
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 1.21 1.41 0.57 0.65 1.27

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 150
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.41
Intersection Signal Delay: 99.3 Intersection LOS: F
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Columbia Pk & Declaration Way



HCM 2010 TWSC Tollgate Village
3: Columbia Pk & Declaration Way 2027 Background Traffic - PM Peak Hour

Synchro 9 Report

Intersection
Int Delay, s/veh 6.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 45 91 70 810 1366 47
Future Vol, veh/h 45 91 70 810 1366 47
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 250 560 - - 150
Veh in Median Storage, # 1 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 43 43 67 86 94 73
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 105 212 104 942 1453 64
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2133 727 1453 0 - 0
          Stage 1 1453 - - - - -
          Stage 2 680 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver ~ 42 366 462 - - -
          Stage 1 181 - - - - -
          Stage 2 465 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 33 366 462 - - -
Mov Cap-2 Maneuver 123 - - - - -
          Stage 1 181 - - - - -
          Stage 2 360 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 55.4 1.5 0
HCM LOS F
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 462 - 123 366 - -
HCM Lane V/C Ratio 0.226 - 0.851 0.578 - -
HCM Control Delay (s) 15.1 - 111.8 27.5 - -
HCM Lane LOS C - F D - -
HCM 95th %tile Q(veh) 0.9 - 5.2 3.5 - -

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





APPENDIX G

CAPACITY ANALYSIS WORKSHEETS
2027 TOTAL





Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2027 Total Traffic - AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 291 248 280 1379 908 257
Future Volume (vph) 291 248 280 1379 908 257
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 160 275
Storage Lanes 1 1 1 1
Taper Length (ft) 110 70
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1615 1805 3539 3539 1615
Flt Permitted 0.950 0.062
Satd. Flow (perm) 1805 1615 118 3539 3539 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 17 154
Link Speed (mph) 30 20 45
Link Distance (ft) 275 925 629
Travel Time (s) 6.3 31.5 9.5
Peak Hour Factor 0.81 0.81 0.86 0.86 0.66 0.66
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%
Adj. Flow (vph) 359 306 326 1603 1376 389
Shared Lane Traffic (%)
Lane Group Flow (vph) 359 306 326 1603 1376 389
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template Left Right Left Thru Thru Right
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot pm+ov pm+pt NA NA pm+ov
Protected Phases 4 5 5 2 6 4
Permitted Phases 4 2 6
Detector Phase 4 5 5 2 6 4
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0
Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2027 Total Traffic - AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Total Split (s) 44.0 35.0 35.0 111.0 76.0 44.0
Total Split (%) 28.4% 22.6% 22.6% 71.6% 49.0% 28.4%
Maximum Green (s) 38.5 29.0 29.0 105.0 70.0 38.5
Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2
All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None Min Min None
Act Effct Green (s) 32.0 64.0 91.4 91.4 58.9 97.0
Actuated g/C Ratio 0.24 0.47 0.68 0.68 0.44 0.72
v/c Ratio 0.84 0.40 0.80 0.67 0.89 0.32
Control Delay 69.4 24.7 54.2 15.0 44.5 4.6
Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 69.4 24.7 54.2 15.3 44.5 4.6
LOS E C D B D A
Approach Delay 48.8 21.8 35.7
Approach LOS D C D
Queue Length 50th (ft) 325 173 237 440 626 66
Queue Length 95th (ft) 410 232 #368 498 462 57
Internal Link Dist (ft) 195 845 549
Turn Bay Length (ft) 200 160 275
Base Capacity (vph) 531 816 453 2766 1895 1287
Starvation Cap Reductn 0 0 0 420 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.38 0.72 0.68 0.73 0.30

Intersection Summary
Area Type: Other
Cycle Length: 155
Actuated Cycle Length: 135.3
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 31.6 Intersection LOS: C
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2027 Total Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 352 379 292 828 1352 335
Future Volume (vph) 352 379 292 828 1352 335
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 160 275
Storage Lanes 1 1 1 1
Taper Length (ft) 110 70
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1805 1615 1805 3539 3539 1615
Flt Permitted 0.950 0.058
Satd. Flow (perm) 1805 1615 110 3539 3539 1615
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 14 130
Link Speed (mph) 30 45 45
Link Distance (ft) 275 925 629
Travel Time (s) 6.3 14.0 9.5
Peak Hour Factor 0.89 0.89 0.86 0.86 0.94 0.94
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0%
Adj. Flow (vph) 396 426 340 963 1438 356
Shared Lane Traffic (%)
Lane Group Flow (vph) 396 426 340 963 1438 356
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template Left Right Left Thru Thru Right
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot pm+ov pm+pt NA NA pm+ov
Protected Phases 4 5 5 2 6 4
Permitted Phases 4 2 6
Detector Phase 4 5 5 2 6 4
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 10.0 10.0 7.0
Minimum Split (s) 12.5 10.0 10.0 16.0 16.0 12.5



Lanes, Volumes, Timings Tollgate Village
1: Columbia Pk & Tollgate Blvd 2027 Total Traffic - PM Peak Hour

Synchro 9 Report

Lane Group EBL EBR NBL NBT SBT SBR
Total Split (s) 45.0 34.0 34.0 110.0 76.0 45.0
Total Split (%) 29.0% 21.9% 21.9% 71.0% 49.0% 29.0%
Maximum Green (s) 39.5 28.0 28.0 104.0 70.0 39.5
Yellow Time (s) 3.2 4.3 4.3 4.3 4.3 3.2
All-Red Time (s) 2.3 1.7 1.7 1.7 1.7 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 6.0 6.0 6.0 6.0 5.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None Min Min None
Act Effct Green (s) 35.3 68.1 96.6 96.6 63.3 104.7
Actuated g/C Ratio 0.25 0.47 0.67 0.67 0.44 0.73
v/c Ratio 0.90 0.55 0.86 0.40 0.92 0.29
Control Delay 76.7 30.1 64.3 11.4 48.7 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.7 30.1 64.3 11.4 48.7 4.5
LOS E C E B D A
Approach Delay 52.5 25.2 40.0
Approach LOS D C D
Queue Length 50th (ft) 386 295 280 217 699 61
Queue Length 95th (ft) #552 399 #421 242 810 98
Internal Link Dist (ft) 195 845 549
Turn Bay Length (ft) 200 160 275
Base Capacity (vph) 504 787 410 2606 1754 1263
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.54 0.83 0.37 0.82 0.28

Intersection Summary
Area Type: Other
Cycle Length: 155
Actuated Cycle Length: 143.6
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 37.7 Intersection LOS: D
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Columbia Pk & Tollgate Blvd



HCM 2010 TWSC Tollgate Village
2: Columbia Pk & North Access 2027 Total Traffic - AM Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 10 25 1694 1167 25
Future Vol, veh/h 10 10 25 1694 1167 25
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 100 - - -
Veh in Median Storage, # 1 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 11 27 1841 1268 27
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2257 648 1296 0 - 0
          Stage 1 1282 - - - - -
          Stage 2 975 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 35 413 531 - - -
          Stage 1 224 - - - - -
          Stage 2 326 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 33 413 531 - - -
Mov Cap-2 Maneuver 133 - - - - -
          Stage 1 224 - - - - -
          Stage 2 309 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 24.3 0.2 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 531 - 133 413 - -
HCM Lane V/C Ratio 0.051 - 0.082 0.026 - -
HCM Control Delay (s) 12.1 - 34.5 14 - -
HCM Lane LOS B - D B - -
HCM 95th %tile Q(veh) 0.2 - 0.3 0.1 - -



HCM 2010 TWSC Tollgate Village
2: Columbia Pk & North Access 2027 Total Traffic - PM Peak Hour

Synchro 9 Report

Intersection
Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 30 19 1184 1693 19
Future Vol, veh/h 30 30 19 1184 1693 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 100 - - -
Veh in Median Storage, # 1 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 86 94 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 33 33 21 1377 1801 21
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2541 911 1822 0 - 0
          Stage 1 1811 - - - - -
          Stage 2 730 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver ~ 22 277 332 - - -
          Stage 1 116 - - - - -
          Stage 2 438 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 21 277 332 - - -
Mov Cap-2 Maneuver 89 - - - - -
          Stage 1 116 - - - - -
          Stage 2 410 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 43.4 0.2 0
HCM LOS E
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 332 - 89 277 - -
HCM Lane V/C Ratio 0.062 - 0.366 0.118 - -
HCM Control Delay (s) 16.6 - 67.2 19.7 - -
HCM Lane LOS C - F C - -
HCM 95th %tile Q(veh) 0.2 - 1.4 0.4 - -

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



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2027 Total Traffic - AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 125 154 429 1512 698 366
Future Volume (vph) 125 154 429 1512 698 366
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 250 560 150
Storage Lanes 1 1 1 1
Taper Length (ft) 25 175
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Right Turn on Red No No
Satd. Flow (RTOR)
Link Speed (mph) 20 20 20
Link Distance (ft) 758 935 925
Travel Time (s) 25.8 31.9 31.5
Peak Hour Factor 0.54 0.54 0.53 0.86 0.66 0.48
Adj. Flow (vph) 231 285 809 1758 1058 763
Shared Lane Traffic (%)
Lane Group Flow (vph) 231 285 809 1758 1058 763
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 30 20 20
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 1 1 2 2 1
Detector Template Left Right Left Thru Thru Right
Leading Detector (ft) 20 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot Prot Prot NA NA Perm
Protected Phases 4 4 5 2 6
Permitted Phases 6



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2027 Total Traffic - AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Detector Phase 4 4 5 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 28.0 28.0 15.0 28.0 28.0 28.0
Total Split (s) 31.0 31.0 56.0 119.0 63.0 63.0
Total Split (%) 20.7% 20.7% 37.3% 79.3% 42.0% 42.0%
Maximum Green (s) 21.0 21.0 46.0 109.0 53.0 53.0
Yellow Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None
Act Effct Green (s) 21.0 21.0 46.0 109.0 53.0 53.0
Actuated g/C Ratio 0.14 0.14 0.31 0.73 0.35 0.35
v/c Ratio 0.94 1.29 1.49 0.68 0.85 1.36
Control Delay 105.7 208.8 267.9 12.9 52.4 213.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 105.7 208.8 267.9 12.9 52.4 213.3
LOS F F F B D F
Approach Delay 162.7 93.2 119.8
Approach LOS F F F
Queue Length 50th (ft) 227 ~353 ~1091 446 502 ~980
Queue Length 95th (ft) 183 #236 #554 470 384 427
Internal Link Dist (ft) 678 855 845
Turn Bay Length (ft) 250 560 150
Base Capacity (vph) 247 221 542 2571 1250 559
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.94 1.29 1.49 0.68 0.85 1.36

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 150
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.49
Intersection Signal Delay: 110.4 Intersection LOS: F
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Lanes, Volumes, Timings Tollgate Village
3: Columbia Pk & Declaration Way 2027 Total Traffic - AM Peak Hour

Splits and Phases:     3: Columbia Pk & Declaration Way



HCM 2010 TWSC Tollgate Village
3: Columbia Pk & Declaration Way 2027 Total Traffic - PM Peak Hour

Synchro 9 Report

Intersection
Int Delay, s/veh 41.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 75 121 89 1054 1683 66
Future Vol, veh/h 75 121 89 1054 1683 66
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 250 560 - - 150
Veh in Median Storage, # 1 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 43 43 67 86 94 73
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 174 281 133 1226 1790 90
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2668 895 1790 0 - 0
          Stage 1 1790 - - - - -
          Stage 2 878 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver ~ 18 284 342 - - -
          Stage 1 ~ 119 - - - - -
          Stage 2 367 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 11 284 342 - - -
Mov Cap-2 Maneuver ~ 75 - - - - -
          Stage 1 ~ 119 - - - - -
          Stage 2 224 - - - - -
 

Approach EB NB SB
HCM Control Delay, s $ 333.2 2.2 0
HCM LOS F
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 342 - 75 284 - -
HCM Lane V/C Ratio 0.388 - 2.326 0.991 - -
HCM Control Delay (s) 22.1 -$ 724.3 90.8 - -
HCM Lane LOS C - F F - -
HCM 95th %tile Q(veh) 1.8 - 16.4 10.1 - -

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



HCM 2010 TWSC Tollgate Village
4: Declaration Way & Branford Place 2027 Total Traffic - AM Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 259 745 51 20 0
Future Vol, veh/h 0 259 745 51 20 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 282 810 55 22 0
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 865 0 - 0 1120 838
          Stage 1 - - - - 838 -
          Stage 2 - - - - 282 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 778 - - - 228 366
          Stage 1 - - - - 424 -
          Stage 2 - - - - 766 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 778 - - - 228 366
Mov Cap-2 Maneuver - - - - 339 -
          Stage 1 - - - - 424 -
          Stage 2 - - - - 766 -
 

Approach EB WB SB
HCM Control Delay, s 0 0 16.3
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 778 - - - 339
HCM Lane V/C Ratio - - - - 0.064
HCM Control Delay (s) 0 - - - 16.3
HCM Lane LOS A - - - C
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 2010 TWSC Tollgate Village
4: Declaration Way & Branford Place 2027 Total Traffic - PM Peak Hour

Synchro 9 Report

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 136 117 38 61 0
Future Vol, veh/h 0 136 117 38 61 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 148 127 41 66 0
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 168 0 - 0 296 148
          Stage 1 - - - - 148 -
          Stage 2 - - - - 148 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1410 - - - 695 899
          Stage 1 - - - - 880 -
          Stage 2 - - - - 880 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1410 - - - 695 899
Mov Cap-2 Maneuver - - - - 719 -
          Stage 1 - - - - 880 -
          Stage 2 - - - - 880 -
 

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

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1410 - - - 719
HCM Lane V/C Ratio - - - - 0.092
HCM Control Delay (s) 0 - - - 10.5
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 0.3



 
                            1101 Seventeenth Avenue S.  • Nashville, TN 37212 • (615) 370-8410 • Fax (615) 370-8455 
 
 
 

March 13, 2017 
 

Ms. Wendy Deats 
Town Planner 
Town of Thompsons Station 
1550 Thompsons Station Road West 
Thompsons Station, TN 37179 

 
Re:  Tollgate Village – Traffic Impact Study Review 

Thompson’s Station, Tennessee 
 

Dear Wendy: 
 

I am writing this letter to summarize our review of the Traffic Impact Study (TIS) for 
the Tollgate Village development on Tollgate Boulevard. On March 1st, 2017, RPM 
received a copy of the TIS for the development prepared by Ragan-Smith 
Associates, Inc. This report is dated February 28, 2017. It should be noted that 
recommendations from a previous study for this development conducted by Ragan-
Smith in December 2016 were incorporated into this traffic study. RPM reviewed the 
previous study in January 2017.  

 
The Tollgate Village residential development is located on Tollgate Boulevard on 
the west side of Columbia Pike, approximately 0.5 miles north of the State Route 
840 interchange. Based on information included in the TIS, the purpose of the study 
is to evaluate the need for roadway improvements based on the impacts of the 
development, as well as establishing a schedule of improvements for traffic mitigation 
as the development progresses. The traffic mitigation measures recommended in the 
TIS are, (1) a secondary access on Columbia Pike to the north of Tollgate Boulevard 
(right in/right out only), (2) a secondary access on Declaration Way, (3) the addition 
of a right turn lane and the installation of a traffic signal on Columbia Pike at the 
intersection with Tollgate Boulevard, and (4) an extension of the existing southbound 
right turn lane on Columbia Pike at the intersection with Declaration Way. 
Improvements to the intersection of Columbia Pike and the northern secondary 
access were also recommended based on the expected widening of Columbia Pike. 
These improvements include (1) the addition of a southbound right turn lane on 
Columbia Pike and (2) the addition of a northbound left turn lane on Columbia Pike. 
These improvements will allow the intersection of Columbia Pike and the northern 
secondary access to provide full turning movement access.  

 
I have divided my comments into two different sections. The first includes comments 
related to technical aspects of the study and its methodologies. The second includes 
comments related to the interpretation of the results of the analyses and the study’s 
recommendations. 

  



 

Tollgate Village – Traffic Impact Study Review        
March 13, 2017 

Technical Aspects of the TIS 
 

In order to perform the analyses involved in this study, a traffic count was conducted 
at the intersection of Columbia Pike and Tollgate Boulevard on November 17, 2016 
and at the intersection of Columbia Pike and Declaration Way on January 31, 2017. 
According to the Town of Thompson’s Station, construction of a separate project was 
underway at the intersection of Columbia Pike and Critz Lane, south of the project site 
during November 2016, which might have affected traffic volumes at the intersection 
of Columbia Pike and Tollgate Boulevard. The study intersection was previously 
counted by Ragan-Smith in 2014 as part of a 2015 traffic study for the same 
residential development. The 2016 through movement volumes along Columbia Pike 
were found to be within approximately 5% of the 2014 through movement volumes 
during both the A.M. and P.M. peak hours, with one exception. The traffic volume for 
the northbound through movement at the study intersection during the A.M. peak hour 
decreased by approximately 28% from 2014 to 2016. However, according to the Town 
of Thompson’s Station, the previously mentioned construction site should not affect 
traffic coming from Critz Lane turning north onto Columbia Pike. Therefore, these 
counts remain valid for use and were collected during a typical weekday when school 
was in session.  
 
In evaluating the need for a traffic signal at the intersection of Columbia Pike and 
Tollgate Boulevard, standard methodologies were used. This analysis was conducted 
in accordance with procedures outlined in the Manual on Uniform Traffic Control Devices 
(MUTCD) and the National Cooperative Highway Research Program (NCHRP) Report 
457, Evaluating Intersection Improvements: An Engineering Study Guide. It was found 
that multiple traffic signal warrants were satisfied based on existing traffic volumes at 
the study intersection.  

 
The capacity analyses for the existing, background, and future traffic conditions were 
prepared according to standard traffic engineering methodologies as outlined in the 
Highway Capacity Manual 2010. Therefore, the methodology used in this traffic study 
sufficiently provides a logical trigger point for the necessity of a secondary access.   

 
Recommendations of the TIS 

 
We agree with the findings of the assessment and its recommendations at the 
intersection of Columbia Pike and Tollgate Boulevard. These recommendations 
include the installation of a traffic signal, the extension of the northbound merge area 
approximately 300 feet north of the intersection, and the construction of a southbound 
right turn lane with a storage length of 275 feet and 100 feet of taper length. The TIS 
also recommends the removal of the two-way left turn lane pavement markings along 
Columbia Pike north of the Tollgate Boulevard intersection. These recommended 
improvements are consistent with the previous study conducted by Ragan-Smith in 
December 2016. According to the study, no westbound approach exists at the study 
intersection; however, we did not conduct a site visit to confirm this assessment. 
 
The traffic study also includes recommendations for a schedule of traffic mitigation 
measures, including two secondary access locations. The conclusion drawn in the 
traffic study is that a secondary access will need to be constructed before the final 
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plat approval of Section 16 or 17, whichever comes first.  We agree with the 
assessment that this is a logical trigger point for the necessity of a secondary access, 
based on capacity considerations.  
 
The traffic study provided thresholds for the maximum amount of trips that could be 
served by the various secondary access scenarios. It is recommended that trip 
generation analysis be conducted for each commercial land use as the development 
progresses. There are no specific recommendations for which secondary access 
point should be opened first, but the study recommends that no commercial land use 
trip generation should exceed the maximum trip generation for the applicable access 
scenario at the time of the analysis. 
 
It was noted that the configuration of the secondary access(es) apparently makes 
very little difference on the maximum allowable trip generation from the development. 
Whether the north access is restricted movements, unrestricted movements, or not 
there at all makes little impact on the total capacity (~5% during the PM peak) of the 
street network. This is because very little traffic was assigned to these secondary 
access points. The locations of these connections in relation to the rest of the 
development makes it unlikely that they will receive significant utilization, and 
therefore the volume estimates appear to be reasonable. 

 
It was recommended in the study that the northern secondary access location should 
only provide right in/right out turning movement access until the widening of Columbia 
Pike by TDOT is completed. With the widening project, the addition of a northbound 
left turn lane and a southbound right turn lane is recommended on Columbia Pike at 
the northern access point to provide full turning movement access. 
 
The recommendation to limit the north access to right-in, right-out operation was 
never explained. In fact, it would be more typical to restrict turning movements in this 
way on a wider 4-5 lane cross-section than a narrower 2 lane cross-section. Figure 12 
of the study also indicates that the access will be located at a point along Columbia 
Pike immediately south of the development of a second southbound lane. Having a 
driveway located in such close proximity to a change in lanes is undesirable.  
 
  
 
In summary, we agree with the following recommendations included in the Tollgate 
Village TIS, dated February 28, 2017: 
 

• A traffic signal is warranted at the intersection of Columbia Pike and Tollgate 
Boulevard under the current traffic conditions. Because Columbia Pike is a 
state route, the proposed traffic signal will also need approval from TDOT. 
 

• A right turn lane along Columbia Pike at the Tollgate Boulevard intersection is 
warranted based on the current traffic conditions. The recommended 275 feet 
of storage length and 100 feet of taper is sufficient to serve the existing traffic 
volumes.  
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• It is recommended that the northbound merge area along Columbia Pike be 
extended approximately 300 feet north of the Tollgate Boulevard intersection. 
Additionally, the two-way left turn lane pavement markings along Columbia 
Pike north of the Tollgate Boulevard intersection should be removed.  

 
• It is recommended that the existing southbound right turn lane on Columbia 

Pike at Declaration Way should be extended to have a storage length of 500 
feet with 100 feet of taper.  

 
• The continued use of a traffic control officer by Williamson County Schools 

during peak arrival and dismissal periods at the intersection of Columbia Pike 
and Declaration Way is recommended.  

 
• It is recommended that one route of secondary access should be opened prior 

to the final plat approval of Section 16 or 17, whichever comes first. Note that 
this is based only on capacity constraints. Access redundancy requirements 
for safety/security considerations may require construction of a second access 
sooner. 

 
Other considerations at the secondary access locations are as follow: 

 
• The traffic impact study conclusions include a significant level of variability due 

to the possibility of five (5) different access configurations. As mentioned 
earlier, the difference in performance between any one of these various 
configurations is slight (5%-10%). This slight difference indicates that the 
secondary access configuration is related more to convenience and 
safety/security than actual traffic impacts. It is recommended that the 
development team and other stakeholders (Town officials, Williamson County 
Schools, and TDOT) work to develop an acceptable master plan based on 
these non-traffic considerations. Knowing what type of access is possible and 
where will make it easier to condition certain known improvements at different 
construction thresholds. 
 

• Unless a larger plan for access control on Columbia Pike exists, it is not 
recommended to plan for a restricted movement on the northern access, only 
to switch to full access once the road is widened. Instead, construction of this 
driveway should include widening Columbia Pike to include a full northbound 
left turn lane. Additional widening north of the access may be required to 
prevent the driveway from being located in the middle of a change in lane 
configuration along Columbia Pike. This will be accomplished by the TDOT 
widening project, but the development should construct these improvements if 
not already done by TDOT. A southbound right turn lane is recommended by 
the study as well. 

  
• Whether or not a secondary access to Declaration Way is allowed, one or 

more pedestrian connections to allow student access from Tollgate Village to 
the school campus is desirable. If a connection is made, pedestrian 
accommodations should be included.      
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Please contact me if you have any questions regarding this review or if you need any 
additional information. 

 
Sincerely, 
RPM TRANSPORTATION CONSULTANTS 

 
 
 
 

Jeff Hammond, P.E 
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March 27, 2017 
 
 
VIA ELECTRONIC MAIL: wdeats@thompsons-station.com 
 
Ms. Wendy Deats, AICP 
Town of Thompson’s Station 
1550 Thompson’s Station Road West 
Thompson’s Station, Tennessee 37179 
 
RE: TOLLGATE VILLAGE TRAFFIC IMPACT STUDY 
 RESPONSE TO TRAFFIC STUDY REVIEW COMMENTS 
 TOWN OF THOMPSON’S STATION, TENNESSEE 
 
Dear Wendy: 
 
The purpose of this letter is to respond and provide additional information to the Town’s review of the 
Tollgate Village traffic impact study completed by Ragan-Smith on February 28, 2017.  Comments were 
received from the Town on March 13, 2017.  A listing of the staff report recommendations, other pertinent 
comments and our response or acknowledgement is provided below. 
 
Staff Report Recommendations from the Traffic Study: 
 

1. “One route of secondary access to Tollgate Village should be constructed and open to traffic prior 
to the final plat approval for Tollgate Village Section 16 or Section 17, whichever occurs first. If 
development in Tollgate Village occurs outside of Sections 15, 16, and 17, a route of secondary 
access should be constructed as part of that development.” 
Town Traffic Study Review Comments: “We agree with the assessment that this is a logical 
trigger point for the necessity of a secondary access, based on capacity considerations.” 
RESPONSE: Acknowledge and agree. 

 
2. “Additional routes of access or roadway/intersection improvements should be constructed and 

open to traffic based upon the estimated total trip generation for the existing and proposed 
development. Table 9 provides a summary of access scenarios and corresponding trip generation 
thresholds for each access scenario. A trip generation report, established using appropriate 
methodologies for internal trip capture and estimated based upon the current edition of the ITE 
Trip Generation Manual, should be provided with each proposed development in Tollgate Village. 
The total peak hour trip generation should not exceed the maximum trip generation for the 
applicable access scenario.” 
Town Traffic Study Review Comments: “It is recommended that trip generation analysis be 
conducted for each commercial land use as the development progresses. There are no specific 
recommendations for which secondary access point should be opened first, but the study 
recommends that no commercial land use trip generation should exceed the maximum trip 
generation for the applicable access scenario at the time of the analysis. 
RESPONSE: Acknowledge and agree. 

 
3. “A traffic signal at Columbia Pike and Tollgate Boulevard should be installed concurrently with 

Tollgate Village Section 15. The existing northbound lanes that merge from two to one at Tollgate 
Boulevard should be extended approximately 300 feet north of Tollgate Boulevard to provide 
merging area downstream of the new traffic signal. The Tollgate Village developer has already 
completed design plans for a traffic signal including the extended northbound merge area at this 
intersection and has submitted the plans to the Town of Thompson’s Station for approval and to 
TDOT as part of a grading permit application,” 
Town Traffic Study Review Comments: The review completed by the Town’s consultant agrees 
with this recommendation. 
RESPONSE: Acknowledge and agree. 
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4. “A southbound right turn lane on Columbia Pike with a turn lane length of 275 feet and a taper 
length of 100 feet should be installed concurrently with Tollgate Village Section 15. The Tollgate 
Village developer has already completed design plans for a southbound right turn lane at this 
intersection and has submitted the plans to the Town of Thompson’s Station for approval and to 
TDOT as part of a grading permit application.” 
Town Traffic Study Review Comments: The review completed by the Town’s consultant agrees 
with this recommendation. 
RESPONSE: Acknowledge and agree. 

 
5. “The Columbia Pike access located north of Tollgate Boulevard in the area of the existing Shelter 

Insurance Office Building should be constructed as a three-lane roadway to support efficient 
future access.” 
Town Traffic Study Review Comments: The review completed by the Town’s consultant does not 
address this recommendation. 
RESPONSE: Acknowledge and agree. 

 
6. “The Columbia Pike access located north of Tollgate Boulevard in the area of the existing Shelter 

Insurance Office Building should operate as a right-in/right-out only access if Columbia Pike 
consists of a two-lane roadway to the north of Tollgate Village and across the West Harpeth 
River.” 
Town Traffic Study Review Comments: “Unless a larger plan for access control on Columbia Pike 
exists, it is not recommended to plan for a restricted movement on the northern access, only to 
switch to full access once the road is widened. Instead, Construction of this driveway should 
include widening Columbia Pike to include a full northbound left turn lane. Additional widening 
north of the access may be required to prevent the driveway from being located in the middle of a 
change in lane configuration along Columbia Pike.  This will be accomplished by the TDOT 
widening project, but the development should construct these improvements if not already done 
by TDOT. A southbound right turn lane is recommended by the study as well.” 
RESPONSE: Based upon discussions with Town staff, an explanation of the need for the 
right-in/right-out access configuration will assist in addressing/mitigating this review 
comment.  The proximity of the bridge over the West Harpeth River on Columbia Pike 
north of Tollgate Village restricts the ability to widen Columbia Pike beyond what is 
currently built without incurring costly bridge improvements.  In order to maintain the 
feasibility of implementing access and offsite improvements for Tollgate Village, the right-
in/right-out restricted access configuration was developed as an initial means of operation 
with full access being provided after TDOT completes the necessary bridge widening as 
part of future roadway projects.  A meeting was held in early February 2017 with Ragan-
Smith staff, Town of Thompson’s Station staff, and TDOT staff where discussion of this 
access configuration indicated that it would be acceptable and that the necessary 
entrance permit could be approved after appropriate construction documents are 
prepared. 

 
7. “The Columbia Pike access located north of Tollgate Boulevard in the area of the existing Shelter 

Insurance Office Building should provide full turning movement access if Columbia Pike has been 
widened to consist of a five-lane roadway to the north of Tollgate Village and across the West 
Harpeth River.” 
Town Traffic Study Review Comments: The review completed by the Town’s consultant indicates 
that full turning movement access for this location is appropriate. 
RESPONSE: Acknowledge and agree. 

 
8. “Future widening of Columbia Pike, presumably by TDOT, should provide the extension of the 

existing five-lane section north of Tollgate Village and across the West Harpeth River. The 
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extension of this roadway section will provide a northbound left turn lane for the North Access to 
Tollgate Village.” 
Town Traffic Study Review Comments: The review completed by the Town’s consultant indicates 
that the recommendation for a future a northbound left turn lane at this location is appropriate. 
RESPONSE: Acknowledge and agree. 

9. “When the North Access to Tollgate Village is converted to provide full turning movement access,
a southbound right turn lane should be constructed on Columbia Pike. The final design of the
Columbia Pike widening, the West Harpeth River crossing, and impacts to adjacent utilities and
floodways/floodplains should be considered when determining the feasibility and final design of
this right turn lane.”
Town Traffic Study Review Comments: The review completed by the Town’s consultant indicates
that the recommendation for a future a southbound right turn lane at this location is appropriate.
RESPONSE: Acknowledge and agree.

10. “A TDOT highway entrance permit will be required in order to construct this access.”
Town Traffic Study Review Comments: The review completed by the Town’s consultant does not
address this recommendation. 
RESPONSE: Acknowledge and agree. 

11. “A TDOT grading permit will be required for any turn lane or grading work completed in the right-
of-way on Columbia Pike.”
Town Traffic Study Review Comments: The review completed by the Town’s consultant does not
address this recommendation. 
RESPONSE: Acknowledge and agree. 

12. “The existing southbound right turn lane on Columbia Pike should be extended to have a length
of 500 feet with a taper length of 100 feet.”
Town Traffic Study Review Comments: The review completed by the Town’s consultant agrees
with this recommendation. 
RESPONSE: Acknowledge and agree. 

13. “Williamson County Schools should continue to utilize a traffic control officer to direct traffic at this
intersection during peak arrival and dismissal periods. Based upon the high volume and peaking
characteristics of the school traffic, a permanent traffic signal installation could be considered as
an alternative to the continued use of a traffic control officer.”
Town Traffic Study Review Comments: The review completed by the Town’s consultant agrees
with this recommendation. 
RESPONSE: Acknowledge and agree. 

14. “New pavement markings consistent with the MUTCD and public roadway standards should be
installed on Declaration Way between Columbia Pike and the South Access.”
Town Traffic Study Review Comments: The review completed by the Town’s consultant does not
address this recommendation. 
RESPONSE: Acknowledge and agree. 

15. “The intersection of Declaration Way and the South Access should operate as a two-way stop
control intersection. The South Access should be the minor street with stop control and
Declaration Way should be the major street without stop control.”
Town Traffic Study Review Comments: The review completed by the Town’s consultant does not
address this recommendation. 
RESPONSE: Acknowledge and agree. 
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If you have any comments or if you need any additional information related to this project, we would be 
happy to discuss or review them with you at your convenience.  

Sincerely, 

RAGAN-SMITH ASSOCIATES, INC. 

Brandon S. Baxter, P.E., PTOE 
Associate 

BSB:djb 

c: Mr. Brian Rowe (brian.rowe@henryandwallace.com) 
Mr. George Dean (gdean@tewlawfirm.com) 
Mr. Bob Nichols 
Mr. Brett Smith 
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DATE: March 17, 2017

TO: The Planning Commission

FROM: Wendy Deats, Town Planner

SUBJECT: Item 2 – PP 2017-004 – Deferral from February 28, 2017 Planning Commission meeting
_______________________________________________________________________
On February 28, 2017, the Planning Commission deferred the request to the March meeting to provide
time to review the traffic study and sewer information, and for the developer to submit the sureties for
Tollgate Village.  

Traffic Study
The revised traffic study was submitted on February 28, 2017.  The traffic study proposes the following
conclusions and recommendations for traffic improvements:
General Recommendations

1. One route of secondary access to Tollgate Village should be constructed and open to traffic
prior to the final plat approval for Tollgate Village Section 16 or Section 17, whichever occurs
first.  If development in Tollgate Village occurs outside of Sections 15, 16, and 17, a route of
secondary access should be constructed as part of that development.

2. Additional routes of access or roadway/intersection improvements should be constructed and
open to traffic based upon the estimated total trip generation for the existing and proposed
development.  Table 9 provides a summary of access scenarios and corresponding trip
generation thresholds for each access scenario.  A trip generation report, established using
appropriate methodologies for internal trip capture and estimated based upon the current
edition of the ITE Trip Generation Manual, should be provided with each proposed
development in Tollgate Village.  The total peak hour trip generation should not exceed the
maximum trip generation for the applicable access scenario.

Columbia Pike at Tollgate Boulevard
3. A traffic signal at Columbia Pike and Tollgate Boulevard should be installed concurrently with

Tollgate Village Section 15.  The existing northbound lanes that merge from two to one at
Tollgate Boulevard should be extended approximately 300 feet north of Tollgate Boulevard to
provide merging area downstream of the new traffic signal.  The Tollgate Village developer has
already completed design plans for a traffic signal including the extended northbound merge
area at this intersection and has submitted the plans to the Town of Thompson’s Station for
approval and to TDOT as part of a grading permit application.

4. A southbound right turn lane on Columbia Pike with a turn lane length of 275 feet and a taper
length of 100 feet should be installed concurrently with Tollgate Village Section 15.  The
Tollgate Village developer has already completed design plans for a southbound right turn lane
at this intersection and has submitted the plans to the Town of Thompson’s Station for approval
and to TDOT as part of a grading permit application.

Columbia Pike at North Access
5. The Columbia Pike access located north of Tollgate Boulevard in the area of the existing

Shelter Insurance Office Building should be constructed as a three-lane roadway to support
efficient future access.



6. The Columbia Pike access located north of Tollgate Boulevard in the area of the existing
Shelter Insurance Office Building should operate as a right-in/right-out only access if
Columbia Pike consists of a two-lane roadway to the north of Tollgate Village and across the
West Harpeth River.

7. The Columbia Pike access located north of Tollgate Boulevard in the area of the existing
Shelter Insurance Office Building should provide full turning movement access if Columbia
Pike has been widened to consist of a five-lane roadway to the north of Tollgate Village and
across the West Harpeth River.

8. Future widening of Columbia Pike, presumably by TDOT, should provide the extension of the
existing five-lane section north of Tollgate Village and across the West Harpeth River.  The
extension of this roadway section will provide a northbound left turn lane for the North Access
to Tollgate Village.

9. When the North Access to Tollgate Village is converted to provide full turning movement
access, a southbound right turn lane should be constructed on Columbia Pike.  The final design
of the Columbia Pike widening, the West Harpeth River crossing, and impacts to adjacent
utilities and floodways/floodplains should be considered when determining the feasibility and
final design of this right turn lane.

10. A TDOT highway entrance permit will be required in order to construct this access.
11. A TDOT grading permit will be required for any turn lane or grading work completed in the

right-of-way on Columbia Pike.
Columbia Pike at Declaration Way

12. The existing southbound right turn lane on Columbia Pike should be extended to have a length
of 500 feet with a taper length of 100 feet.

13. Williamson County Schools should continue to utilize a traffic control officer to direct traffic at
this intersection during peak arrival and dismissal periods.  Based upon the high volume and
peaking characteristics of the school traffic, a permanent traffic signal installation could be
considered as an alternative to the continued use of a traffic control officer.

Declaration Way at South Access
14. New pavement markings consistent with the MUTCD and public roadway standards should be

installed on Declaration Way between Columbia Pike and the South Access.
15. The intersection of Declaration Way and the South Access should operate as a two-way stop

control intersection.  The South Access should be the minor street with stop control and
Declaration Way should be the major street without stop control.

The study was reviewed by the Town’s Traffic Consultant, RPM and comments were submitted to
Ragan Smith on March 13, 2017.  The developer is working with Staff to address the comments.

Traffic Signal Update
TDOT has issued the grading permit for the turn lane improvements at Columbia Pike/Tollgate
Boulevard.  The Town has not received the surety for the traffic signal, however, a contingency was
placed on the final plat for phase 15 to require the $126,000 surety prior to plat recordation.  

Sewer
The developer submitted a conceptual plan for re-routing the gravity line which is found to be
acceptable and therefore, submitted construction drawings which are found to be acceptable with



conditions.  The developer is still working on the plans for how the upgrade to the sewer line will be
completed from the manhole on Wareham to the pump station.  

Sureties
The sureties have not been submitted to the Town.

Recommendation
Plats are suspended within Tollgate Village; therefore, Staff recommends that the Planning Commission
deny Phase 17 within Tollgate Village for the following reasons:

1. There are no completed public roads to access this phase of the development and no sureties in
place to guarantee that such infrastructure will be completed. The Planning Commission
previously suspended all future plat approvals within Tollgate until this issue was resolved.

Once plat suspension is lifted, the following are recommended to be incorporated as contingencies to
project approval:   

1. Prior to the approval of construction plans, a development agreement shall be approved and
executed between the Town and the Developer

2. Prior to the approval of construction plans, all sureties for each phase/section in Tollgate
Village and for the installation of the traffic signal shall be posted and submitted to the Town in
accordance with the requirements with the Land Development Ordinance.

3. All recommendations for traffic mitigation shall be completed in accordance with the
phasing/timing set forth within the traffic study dated February 28, 2017.  

4. Prior to the submittal of the final plat for phase 17, all sewer improvements must be completed
to the satisfaction of the Town.

5. The construction route adjacent to Tollgate Boulevard, north of Phase 14 shall be utilized by all
construction traffic.  

6. All tree replacement requirements as approved by the Planning Commission shall be completed
the satisfaction of the Town.    

Attachments
February 28, 2017 staff report
Traffic Study dated February 28, 2017
RPM letter dated March 13, 2017
Preliminary Plat



Thompson's Station Planning Commission 

Staff Report –Item 4 (PP 2017-004) 

February 28, 2017 

Preliminary plat for Phase 17 to create 71 single family lots, five open space lots and approval 

for the removal of seven trees exceeding 24 inches in diameter.  

 

PROJECT DESCRIPTION  

A request to approve the preliminary plat for Phase 17 of Tollgate Village to create 71 single family 

lots, five open space lots and removal of seven trees exceeding 24 inches in diameter.  

 
BACKGROUND 

On September 27, 2016, the Planning Commission suspended all plats within Tollgate Village due 

to issues related to infrastructure in several sections of the Tollgate Village which have not been 

completed by the developer and no sureties in place to ensure completion of the improvements.   

 

At this time, Tollgate Village still does not have completed public roads to access this phase of the 

development and no sureties are in place to guarantee completion of such infrastructure.  

 

On October 25, 2016, the Planning Commission denied the request for the preliminary plat approval 

for phase 17 of Tollgate Village for the following reason: 

Based on the lack of completed public roads and other infrastructure necessary to serve this 

phase of Tollgate Village, and the absence of adequate surety to complete such roads and 

infrastructure which has resulted in the suspensions of plats within Tollgate Village, and 

based upon (1) the lack of traffic signal installation or surety (2) lack of an updated traffic 

study addressing secondary access and traffic mitigation (3) lack of evaluation of the main 

pump station to determine necessary upgrades the Planning Commission has denied the final 

plat for Phase 17 of Tollgate Village.   

 

On January 24, 2017, the Planning Commission denied the request for a preliminary plat approval 

for phase 17 of Tollgate Village for the following reasons: 



1. There are no completed public roads to access this phase of the development and no sureties 

in place to guarantee that such infrastructure will be completed. The Planning Commission 

previously suspended all future plat approvals within Tollgate until this issue was resolved. 

2. The plat does not provide for the construction of a secondary access as shown on the 

approved site development plan and the developer does not have the ability to access 

Declaration Way at this time. The proposed traffic study does not adequately address the 

issue of when a secondary access should be required to be installed. Based on the most 

recently approved traffic study, a secondary access should be installed prior to final plat 

approval for Phase 16. 

3. It has not been determined whether the existing wastewater infrastructure in Tollgate can 

support this phase of the development. 

 

ANALYSIS 

Preliminary Plat 

The preliminary plat provides an analysis of the site’s special features and the response to those 

features (LDO Section 5.4.3).  This preliminary plat for phase 17 includes the creation of 71 single 

family lots and five open space lots totaling 16.8 acres of open space.  However, the layout of this 

phase is modified from the approved development plan (dated 4-15-14).  Changes include a revision 

to the layout of the roads and alleys and the addition of another open space lot.  

 

Roadways  

The standard for local roadways is 50 feet. The Planning Commission approved 46 foot roadways 

with a five-foot grass strip for other roadways within this subdivision.  The applicant is requesting 

the Planning Commission approve the 46-foot width for the roadways within this phase to be 

consistent with these approved right-of-way widths to continue/maintain the existing streetscape 

that has been established.   

 

Critical Lots 

Lots 1709-1710, 1716-1731, 1734-1738, 1745-1750, 1755-1756, 1759, and 1764-1776 are 

designated as critical lots on the plat.  The slope identified on the plan indicates that these lots have 

slopes between 15 and 25%.  The plan illustrates that areas exceeding 25% slope are within the 

proposed open space.  All critical lots will require engineered site plans to address all site specific 

issues.   

 

Lot Standards 

The single family lots will vary in size from .14 acres to .34 acres with a minimum of 50 feet for lot 

widths.  Proposed setbacks are 10 feet for the front yard, 7.5 feet for the side yard and 20 feet for 

the rear yard with a minimum of a 20-foot driveway.  Block lengths do not exceed 800 feet, except 

where adjacent to open space or where a preexisting block occurs as permitted within the ordinance.  

Blocks that exceed 500 feet in length will have a 16-foot pedestrian access provided.   

 

Traffic Improvements 

In 2015, a revised concept plan was submitted along with an updated traffic study (See attached 

study).  The plan was not approved and the traffic study was not accepted or approved.  In 2016, an 

updated traffic study, as required for approval of the phase 15 preliminary plat, was submitted in 

December.  A “preferred” secondary access was noted in the report as a connection to Declaration 

Way. The schedule for the incorporating this secondary access is recommended after 248 additional 

units are constructed.   The Town’s Consulting Traffic Engineer reviewed the traffic study and 



submitted comments to Staff.  Staff provided the traffic engineer’s comments along 

concerns/comments from Staff review.   

 

On January 17, 2017, the applicant submitted responses to these comments which were submitted to 

and commented on by the Town’s Traffic Engineer.  In addition, Staff has met with the developer’s 

traffic engineer and TDOT to discuss the secondary access along Columbia Pike, north of Tollgate 

Boulevard.  After receiving comments from Staff and TDOT, the developer’s traffic engineer is 

working on the revised traffic study in order to provide a study with “a specific scope being a 

schedule of improvements for traffic mitigation including a secondary access shall be reviewed and 

approved by the Town” as required by the contingency for the preliminary plat approval of phase 

15.     

 

Traffic Signal 

The traffic signal at Tollgate Boulevard/Columbia Pike was approved by the Planning Commission 

in November 2015.  The Planning Commission approved the signal with the following 

contingencies:   

1. Prior to the approval of installation of the traffic improvements, the Town Engineer shall 

approve the construction plans. 

2. Prior to the approval of construction plans, the applicant shall post a surety in the amount of 

$126,000 for the traffic signal. 

3. Prior to the approval of the construction plans, the applicant shall post a surety in the amount 

of $95,000 which could be waived if TDOT requires a surety that meets or exceeds this 

amount for the turn lane improvements.   

4. The signalization shall include a controller compatible with signal synchronization within 

Thompson’s’ Station. 

 

TDOT has received all necessary information including a letter of credit in the amount of $150,000 

for the turn lane improvements and anticipates issuing the grading permit.  Since TDOT will be 

requiring a $150,000 surety, contingency #3 will be satisfied.  Staff recommends that prior to any 

future final plat approvals, a contingency for installation and operation of the signal be 

incorporated.   

 

Sewer 

During the construction drawing approval phase, it was noted that an analysis of the wastewater 

system was needed for Tollgate Village.  The development team tested the pump station and an 

evaluation of the collection system is ongoing to identify the necessary improvements.  Prior to any 

plat approvals, all necessary upgrades should be identified with a contingency for completion of the 

improvements prior to final plat approvals.   

 

Tree Removal 

Development of phase 17 requires the removal of seven trees for a total of 264 inches.  The Land 

Development Ordinance requires the replacement of trees exceeding 24 inches at a ratio of one and 

a half inches for every inch removed.  Therefore, 396 inches of trees is required to be replaced on 

the site.  The replacement plan includes 105 trees to be planted within the two open space lots of 

phase 17.  The replacement trees will be either 2 or 3-inch caliper in size and are a variety of 

deciduous and evergreen trees such as American Sycamore, Southern Magnolia, Leylandi Cypress, 

Red Oak, White Pine, American Sweet Gum, and Eastern Red Bud.  Total tree replacement from 

these 105 trees is 290 inches within phase 17.  The developer is requesting that the 61 inches of 

trees to satisfy tree replacement be planted within the open space for Section 7.  These trees will be 



between 2, 3 or 4-inch caliper in size with one 6-inch caliper tree as a specimen tree.  The variety 

will consist of an Allee Elm as the six-inch specimen tree, Shumard Oak, Zelkova and Nuttall Oak.  

And lastly, the remaining 45 inches will be planted in the open space along Americus Drive and in 

the alley open space lot of Section 12.  Total tree replacement will be 396 inches.        

 

RECOMMENDATION 

Plats are suspended within Tollgate Village, therefore, Staff recommends that the Planning 

Commission deny Phase 17 within Tollgate Village for the following reasons:  

1. There are no completed public roads to access this phase of the development and no sureties 

in place to guarantee that such infrastructure will be completed. The Planning Commission 

previously suspended all future plat approvals within Tollgate until this issue was resolved. 

2. The plat does not provide for the construction of a secondary access as shown on the 

approved site development plan and the developer does not have the ability to access 

Declaration Way at this time. The traffic study does not adequately address the issue of 

when a secondary access should be required to be installed.  

3. The necessary improvements to the existing wastewater infrastructure in Tollgate have not 

been identified. 

 

Once plat suspension is lifted, the following are recommended to be incorporated as contingencies 

to project approval:    

1. Prior to the approval of construction plans, a development agreement shall be approved and 

executed between the Town and the Developer. 

2. Prior to the recordation of the final plat for phase 17, the traffic signal be installed and 

operational in accordance with the approved intersection improvement plans. 

3. Prior to the recordation of the final plat for phase 17, the secondary access onto Columbia 

Pike shall be constructed.   

4. Prior to the recordation of the final plat for phase 17, all sewer improvements must be 

installed.  

5. The construction route adjacent to Tollgate Boulevard, north of Phase 14 shall be utilized by 

all construction traffic.   

6. All tree replacement requirements as approved by the Planning Commission shall be 

satisfied to the satisfaction of the Town.     

 

ATTACHMENT 

Preliminary Plat  

Site Development Plan (4/15/2014) 
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Thompson's Station Planning Commission
Staff Report – Item 3 (PP 2017-005)

March 28, 2017
The Fields of Canterbury Preliminary Plat - Phase 13 for the creation of 57 single family lots
and four (4) open space lots and the removal of 39 trees totaling 1,086 inches of trees.

PROJECT DESCRIPTION
Ragan Smith & Associates, on behalf of Hood Development submitted a request for a preliminary
plat to create 57 single family lots, four (4) open space lots and the removal of 39 trees within the
Fields of Canterbury neighborhood.

ANALYSIS
Land Use/Density
The development is located within the D3 – High Intensity zoning district which permits three units
an acre and permits housing options that include single-family and townhomes.  The overall
development is 270.5 acres and was approved to include 204 townhomes and 612 single-family
dwellings for a total of 816 residential units.  Phase 13 is the final phase and includes the remaining
57 single-family lots.

Lot Width and Setbacks
The single family lots will vary in size from .17 acres to .28 acres with widths greater than 50 feet.
The proposed setbacks are 20 feet for the front yard setback, 7.5 feet for the side yard setbacks and
20 feet for the rear yard setback.  Therefore, the preliminary plat conforms to lot widths and setback
standards within Land Development Ordinance.

Roadways
The standard for local roadways is 50 feet.  Bramblewood Lane, Durham Trail Drive and Carena
Terrace Court will have a right-of-way width of 50 feet.  Sturry Cove and Weeping Willow Lane



are proposed to have a width of 40 feet.  This is due to some reconfiguration of the roadways
through this phase.  During phase 11, lots were eliminated to create an open space area with a one-
way loop (Sturry Cove) starting and ending at Chaucer Park Lane.  Sturry Cove was permitted as a
40 foot right-of-way providing one way access around Open Space Lot 1396.  However, due to the
reconfiguration of the roadways, another road, Weeping Willow will now intersect with Sturry
Cove and provide access to Chaucer Park Lane, both roads having two-way access.  With the
approval of 40 feet under the previous code, both ends of Sturry Cove were stubbed out with a 40
foot right-of-way width during the construction of phase 11.  Therefore, the developer is requesting
that the Planning Commission approve a 40-foot right-of-way for these two roadways.  In addition,
13 parallel parking spaces are provided along Sturry Cove, adjacent the open space (Lot 1396).

Other layout changes include the replacement of a through road with two cul de sacs to comply with
block length requirements; a cul de sac was eliminated; and a Bramblewood Lane will be extended
to the southern boundary for a connection to the south. 

Critical Lots
No development will occur on slopes exceeding 25%; however, several lots contain slopes between
15 and 25% and are critical lots due to these slopes.  Lots 1306, 1326 – 1327, 1340 – 1342, 1348,
1350, 1355 – 1357 are designated as critical lots on the plat.  A grading plan will be reviewed with
the construction plans for the overall phase.  Prior to the issuance of building permits, all critical
lots require engineered site plans and site specific grading plans to address any issues.

Open Space
The original development plan was approved with a 25% requirement for open space.  In May
2015, the applicant submitted a revised plan increasing the open space to 31% for a total of 85
acres.  The development currently has 66.22 acres of open space which is approximately 78% of the
total for the project.  The preliminary plat creates four open space lots, totaling 13.08 acres. The
remaining 5.7 acres will be platted as phase 12 final plats are recorded.  Therefore, the project is
consistent with the open space requirement approved for the development. 

Trees
Development of phase 13 will result in the removal of 39 trees for a total of 1,086 inches.  The Land
Development Ordinance requires the replacement of trees 24 inches and greater at a ratio of one and
a half inches for every inch removed.  Therefore, 1,629 inches of trees is required to be replaced
within the development.  The replacement plan includes one tree per each single-family lot for a
total of 57 trees, 89 street trees, and 103 trees within phase 13 open space.  These 249 trees total 587
inches of the necessary replacement trees.  The replacement plan also includes replacement trees
located in the amenity center and other phases for an additional 1,043 inches.  The replacement
trees include, but are not limited to several deciduous and evergreen varieties such as Maple, Cedar,
Crape Myrtle, Magnolia, Oak, Red Bud, Cypress and Elm. 

Construction Plans
While the preliminary plat provides an entitlement to move forward with the phase, construction
plans are submitted, but review is not complete at this time.  The construction documents provide
all the necessary engineering for the development.  During the review of the construction drawings,
any engineering issues that are identified, including but not limited to grading, drainage, etc. will be
required to be addressed adequately prior to approval.  Therefore, should any issues arise during the
construction plan review, it will be incumbent on the applicant to revise the preliminary plat
accordingly to meet all engineering related standards.  



In addition, revisions are required to the geotechnical report.  The entire area within this phase does
not appear to be fully evaluated within the report.  Staff has requested an addendum be submitted
from the engineer addressing the entire phase.  Therefore, prior to approval of construction plans,
the geotechnical report shall be amended and the developer shall be responsible for adhering to all
recommendations.  

Construction Route
On March 24, 2015, the Planning Commission approved the construction route which provided
temporary construction access from Critz Lane to Callaway Park Place to access all other necessary
roads into the different phases.  This temporary access was permitted until Paddock Park Place was
completed at which time would become the construction access.  Paddock Park Place is complete
and open to traffic.  Therefore, the construction traffic for phase 13 shall be Paddock Park to
Callaway Park Place and onto Chaucer Park Lane providing access to phases 11, 12 and 13.  

RECOMMENDATION
Based on the project’s compliance with the Land Development Ordinance, Staff recommends that
the Planning Commission approve the preliminary plat and tree removals and replacement plan with
the contingencies provided.  In addition, a reduction of roadway with for Sturry Cove and Weeping
Willow will not create an unsafe condition, therefore, Staff recommends the Planning Commission
permit the 40-foot right-of-way.

1. Prior to the approval of construction plans, the applicant shall enter into a development
agreement for the project.

2. Prior to the approval of construction plans, all applicable codes and regulations shall be
addressed to the satisfaction of the Town Engineer.  

3. Prior to the approval of construction plans, a drainage study shall be submitted to verify that
drainage is managed adequately on site. 

4. Prior to approval of construction plans, the geotechnical report shall be amended to
incorporate the entire area for phase 13.  During construction, the developer shall comply
with all recommendations of the geotechnical report.

ATTACHMENT
Preliminary Plat
Illustrative Plan
Construction Route Map
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It has come to our attention that a land development ordinance is now being enforced in 

Canterbury concerning driveway setbacks on corner lots.  The code in reference LDO 3.7.3, which states 

the driveway must be 50 feet away from the nearest point of curvature on corner lots, has caused two 

of our most recent building permit submittals to be denied.    We understand the importance of the 

ordinances and we are eager to comply with the LDO from development to construction of individual 

residences.  Our immediate concern is that two of our lots are being held up in permit stage due to this 

issue.  We would like for the Commission to consider granting a variance approval to issue permits for 

these particular lots as all of the other prior submitted applications have been.   The two potential 

residents have paid deposits, had pre-construction meetings and design meetings with our company.  

They are excited, committed and very much looking forward to living in Thompson's Station.  It would be 

unfair to these residents and to the other residence surrounding the lots in question to make a change 

that is not consistent with the streetscape, architecture, and usability that remains consistent 

throughout the entire development of Canterbury.  We were unaware of this ordinance and never 

received a notice that this issue would go into effect to give us time to make the proper adjustments to 

the product we construct to give the homeowners and the community the proper consistency with the 

rest of the community.    As stated previously we have never had this ordinance cause a permit to be 

denied throughout the construction of residences in 8 phases totaling 53 prior approved and 

constructed corner lot products. 

 

We would like to ask the commission for a variance for the two lots recently denied which 

include lot 1124 in phase 11 and 1032 in phase 10.  We would also appreciate consideration from the 

commission to grant the variance for the remaining developed corner lots in phases 10 and 11 as the 

remaining lots are permit ready.  We have prepared a short presentation to give a visual understanding 

of our request explaining the issues the ordinance creates for the community.  

 

1.  This page shows a plot plan submitted for permit approval on 2-28-17 along with others 

that are ready to begin construction throughout Canterbury.  We received approval for 1041 

shown here on 3-2-17, although the lot does need meet the standard listed under 3.7.3 as 

you can see pointed out. 

2. Here is a copy of the permit for lot 1041 issued 3-2-17 which is now ready and approved to 

begin construction 

3. Again, we have another example of a lot in phase 10 shown here, lot 1056 which was 

submitted prior to the previous lot and approved on 2-21-17. 

4. The permit shown here for lot 1056 which is now ready to be constructed, although the 

driveway does not meet the ordinance in question.   

5. The map shown here on page 5 of this document shows corner lots highlighted throughout 

the bulk of the neighborhood which has nearly 53 corner lots that have been approved and 

constructed the same as lots 1041 and 1056 shown previously with the driveways within 50’ 

of the nearest point of curvature from the corner intersections.   

 



6. Shown here is lot 1032 which was submitted for permit approval on 2-28-17 with lot 1041 

yet this lot was not approved due to the ordinance in question.  This again was the first time 

the ordinance caused a denied application for permit and the first time we became aware 

that the ordinance existed.   We have a buyer who has gone through all the preconstruction 

steps with our staff and is eager to be resident of Thompson’s Station.  We feel this 

ordinance being the cause of denial for permit is unfair to our customer considering the site 

plan is consistent with every other corner lot previously and recently constructed 

throughout Canterbury.  The text in the highlighted boxes on the plan explain why this plan 

cannot be adjusted to meet the ordinance and how another product designed to do so 

would adversely affect the street scape, adjacent lots, and community consistency as a 

whole.   

 

7. This plot plan for lot 1124 which was submitted the same date as the previous lot was also 

denied due to the same reason.  It also has a buyer who has spent time and money to 

purchase a plan that there are many examples of throughout the community.   

 

8. The aerial view shown here is in Phase 4 & 8 of Canterbury and the text referencing the  

highlighted areas explain how changing what has been approved throughout the 

development would alter the look of the community, hinder usability of the lots in question, 

and affect the surrounding adjacent residence. 

 

9. The following are examples pictures of existing homes on corner lots that do not meet the 

ordinance standard but over the years have helped create the streetscape that has become 

Canterbury.   

 

10. The final two pages show Phase 11 and Phase 10 with highlighted corner lots that have not 

been approved.  These lots are permit ready and have been developed with the product 

constructed in the previous 8 single family phases in mind.  Please consider approval of 

variance for the remaining lots shown to keep the community consistent and the ability to 

give the homeowners the best possible usability for these lots.    

 



1041

Plot Plan - Lot 1041
The Fields of Canterbury
2723 Paddock Park Drive
Thompson Station, TN 37179

Willowbranch Partners, LLC
121 First Avenue South Suite 200
Franklin, Tennessee 37064

1. This survey was done under the
    authority of TCA 62-18-126 and is not a
    survey as defined under 0820-3-.07
2. No property corners were set or reset
    as part of this survey.
3. Bearing are based on plat of record .
4. Contractor to verify all dimensions prior
    to construction of house.

16
.1

6 
ftDrive

begins 16'
from
closest
point of
curvature

Plan
Approved
3-2-17
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Plot Plan - Lot 1056
The Fields of Canterbury
2281 Coppergate Way
Thompson Station, TN 37179

Willowbranch Partners, LLC
121 First Avenue South Suite 200
Franklin, Tennessee 37064

1. This survey was done under the
    authority of TCA 62-18-126 and is not a
    survey as defined under 0820-3-.07
2. No property corners were set or reset
    as part of this survey.
3. Bearing are based on plat of record .
4. Contractor to verify all dimensions prior
    to construction of house.

32.22 ft

Driveway
located 32'
from
nearest
point of
curvature

Approved
2-21-17





53 Corner Lots Previously Built or
Approved Throughout 8 Phases of
Development



1032

Plot Plan - Lot 1032
The Fields of Canterbury
2650 Dunstan Place Drive
Thompson Station, TN 37179

Willowbranch Partners, LLC
121 First Avenue South Suite 200
Franklin, Tennessee 37064

1. This survey was done under the
    authority of TCA 62-18-126 and is not a
    survey as defined under 0820-3-.07
2. No property corners were set or reset
    as part of this survey.
3. Bearing are based on plat of record .
4. Contractor to verify all dimensions prior
    to construction of house.

Maintains Streetscape 
along Paddock Park Dr.

Front Faces Paddock

Creates Space from
rear adjacent
residence and allows
for usable back yard

19
.5

2 
ft

9.
00

 ft

Rear Setback does
not allow our
product that is
consistent with the
existing 53 corner
lots already
constructed to
meet the code

48
.0

7 
ft

Denied Plan
Submitted 2-28-17



1124

1125

Plot Plan - Lot 1124
The Fields of Canterbury
2401 Sturry Cove Lane
Thompson Station, TN 37179

Willowbranch Partners, LLC
121 First Avenue South Suite 200
Franklin, Tennessee 37064

1. This survey was done under the
    authority of TCA 62-18-126 and is not a
    survey as defined under 0820-3-.07
2. No property corners were set or reset
    as part of this survey.
3. Bearing are based on plat of record .
4. Contractor to verify all dimensions prior
    to construction of house.

5.15 ft

24
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2 
ft

Residence
faces
Chaucer
Park
maintaining
streetscape

Allows for usable
rear lawn and
separation from
rear neighbor

Denied
Submitted
2-28-17



300 ft© 2016 Google

© 2016 Google

© 2016 Google

Back
Yards
Inline

52.33 ft

Allows
for
Larger
Backyard

Good
Spacing

Maintain
Street
Scape Line







*

*

*

*

*

*

*

*

*

*

*

*

*

*

C46

S62°51'39"W   93.64'

N27°08'21"W
   154.80'

S79°26'35"E   146.81'

S66°49'01"E   258.74'

S59°18'22"E   241.70'

S73°52'41"E   172.97'

S0
9°

42
'5

3"
W

60
.0

3'

S80°46'45"E                                    323.22'

S0
9°

12
'4

1"
W

   
25

9.
26

'

N81°12'36"W   200.01'

N09°12'41"E
20.76'

N80°46'45"W   290.00'

N
09

°1
2'

41
"E

   
12

0.
52

'

C47

C48

N58°31'11"W
7.99'

C49

S31°28'49"W
29.61'

C5
0

N63°23'09"W   190.00'

N75°06'28"W   129.30'

N89°56'01"W   125.00'

N
00

°0
3'

59
"E

   
13

0.
32

'

N89°07'40"E
50.01'

0
5

-
0

4
3

7
8

7
8

C1.0

M
A

M

D
R

S

1
"
=

-
5

0
'

J
U

L
Y

 
2

9
,
 
2

0
1

5

T
H

E
 
F

I
E

L
D

S
 
O

F
 
C

A
N

T
E

R
B

U
R

Y

H
O

O
D

 
D

E
V

E
L
O

P
M

E
N

T
,
 
L
L
C

F
O

R

W
I
L
L
I
A

M
S

O
N

 
C

O
U

N
T

Y
,
 
T

O
W

N
 
O

F
 
T

H
O

M
P

S
O

N
'
S

 
S

T
A

T
I
O

N
,
 
T

E
N

N
E

S
S

E
E

G
:
\
0
5
0
4
3
-
7
8
7
8
\
1
-
C

I
V

I
L
 
E

N
G

I
N

E
E

R
I
N

G
\
P

H
A

S
E

 
1
1
\
P

L
A

N
 
S

H
E

E
T

S
\
O

V
E

R
A

L
L
 
L
A

Y
O

U
T

.
D

W
G

P
L
O

T
T

E
D

 
B

Y
 
D

A
V

I
D

 
K

I
R

K
H

A
M

 
O

N
:
 
1
0
/
2
6
/
2
0
1
5
 
3
:
1
9
 
P

M
 
 
 

L
A

S
T

 
U

P
D

A
T

E
D

 
B

Y
 
J
D

K
 
O

N
:
 
1
0
/
2
6
/
2
0
1
5
 
3
:
1
4
 
P

M

OVERALL SITE

LAYOUT

J
O

B
 
N

O
.

W
K

.
 
O

R
D

E
R

S
C

A
L

E
:

D
A

T
E

:

D
R

A
W

N
:

R
E

V
I
S

I
O

N
S

D
E

S
I
G

N
E

D
:

Know what's below.
before you dig.Call

PAVEMENT LEGEND

NOTES:

  DRAWINGS, AND THE TOWN OF 

1. ALL MARKINGS SHALL COMPLY 

  OF THE MANUAL ON UNIFORM 

  TRAFFIC CONTROL DEVICES, 

  TENNESSEE D.O.T. STANDARD 

  WITH THE MILLENIUM EDITION 

STREET SIGN A (TYP)

STREET SIGN B (TYP)

STREET SIGN (A)

STREET SIGN (B)

TYPICAL SIGN DETAIL

30"x30"

STOP SIGN

  THOMPSON'S STATION 

  SPECIFICATIONS.

DECORATIVE SIGN & POST DETAILS

FUTURE PHASE

C

H

A

U

C

E

R

 
P

A

R

K

 
L
A

N

E

C

H

A

U

C

E

R

 

P

A

R

K

 

L

A

N

E

D
U

R
H

A
M

S

T
U

R

R

Y

B

R

A

M

B

L

E

W

O

O

D

T
R

A
I
L
 
D

R
.

C

O

V

E

 
D

R

S

T

U

R

R

Y

C

O

V

E

 
D

R

L

A

N

E

W

E

L

L

E

S

L

E

Y
S

Q

U

A

R

E

 
L

N

CURVE TABLE CURVE TABLE CURVE TABLE CURVE TABLE

Remaining
Corner Lots

Lots 1116,1117,1118,1123,1124,1127,1129
not currently approved



Corner Lots
without
approval

Corner Lots
currently
approved

Lots 1050, 1053, 1006, 1032 not currently 
approved



Thompson's Station Planning Commission
Staff Report – Item 5 (File: SP 2017-001)

March 28, 2017
Site Plan for the expansion of the amenity center within Bridgemore Village.

PROJECT DESCRIPTION
The applicant, Ragan-Smith has submitted a site plan application on behalf of MBSC, Bridgemore, LLC for
the expansion of the amenity center within Phase 1 of Bridgemore Village.  

ANALYSIS
Site Plan
Site plan review by the Planning Commission is required to ensure “compliance with the development and
design standards” (Section 5.4.4) of the Land Development Ordinance.  No grading or building permits will
be issued until the site plan has received Planning Commission approval.  

Zoning/Land Use
The Land Development Ordinance requires residential developments provide amenities for neighborhoods.
Bridgemore Village has a pool and is proposing to expand the amenity to include a fire pit, 25-meter lap
pool with a sun shelf, playground, pavilion and covered outdoor kitchen/grilling area, and a trellis enclosed
by an aluminum fence with additional landscaping around the perimeter.  A parking lot with 24 spaces is
provided on site and access to the site is from a public roadway within the development, Sporting Hill
Bridge Road.  All structures conform to the minimum setback requirements within the D1 zone and will
meet the requirements for the provision of amenities within neighborhoods.  Therefore, the proposed
expansion conforms to the standards within the Land Development Ordinance.

Landscaping
The proposed landscaping includes Sugar Maple, Arborvitae, Crape Myrtle and Schip Laurel in addition to
the existing natural vegetation on site.  Therefore, the landscaping meets the requirements within the Land
Development Ordinance.

RECOMMENDATION
Based on the project’s consistency with the Land Development Ordinance, Staff recommends that the
project be approved as proposed.  

ATTACHMENTS
Site Plan Packet



A FIRE PIT

B 25 METER LAP POOL

C SUN SHELF

D TRELLIS

E LANDSCAPE BUFFER

F REMOVE MUSHROOM 
ADD NEW SUN SHADE

G EXISTING POOL

H NEW POOL EDGING

I PLAYGROUND

J NEW 3-SEASON PAVILLION - 26’ X 36’ 

K COVERED GRILLING AREA
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LOCATION MAP

LOT SIZE: 8.10AC
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 SEEDING NOTES

PLANTING NOTES

“ ”

PLANT SCHEDULE
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