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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

1. INTRODUCTION

This traffic study has been prepared in order to identify the traffic immdcissinglefamily
residential developmentthat is proposed to be constructdaetweenHighway 96E and S.
Carothers Roath Franklin Tennessee.

For the purposes of this study, existingd backgroundraffic volumes were establishednd
capacity analysewere conducted for thesmnditions. Also, trip generation calculations were
performed and he trips which are expected to be generated by the proposed project were
distributed to the roadway systeand added to the background traffic volumes. The roadways
and intersections which provide access to the site were tharalgated to determine the traffic
impacts of the proposed project. Access needs for the project were evaluatibe, aecessary
roadway and/or traffic control improvements were identified. This report psedentesults of
these analyses and the subsequent recommendations.
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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

2. PROJECT DESCRIPTION

The location of the proposed project is showrrigure 1 As shown, the project site is located
betweenHighway 96E and S. Carothers RoadHranklin Tennessee.The current project site
plans areshown inFigures 2A and 2B

As shown the northern portion of th@roject siteincludes 70singlefamily homes Access for
the proposedoroject will be provided by extending Stanford Drive into the project sifehe
southern portion of thproject siteincludes 306inglefamily homes and access for the proposed
project will be provided at two locations on S. Carothers Road. Also, minor acikde w
provided by extending Upland Drive and Meandering Way east into the project site.
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Revisions:

LANDUSE PLAN COMPLANCE/ DESIGN CONCEPTS AND STANDARDS: SITE DATA:
Ashcroft Valley is located in the Seward Hall Character Area, in special area three. The character of this area
is defined as largely built out by single family residential homes on large lots. Several "significantly sized PROJECT NAME: ASHCROFT VALLEY PUD SUBDIVISON
parcels" of vacant or agricultural land were identified as potential future development sites. The proposed PROJECT NUMBER: 6189
development is one of the "significantly sized parcels" that now has public water and sewer available, which SUBDIVISION: NA
would allow it to be considered for development. LOT NUMBER: 1-376, 501-507, 601-616
- 1. The existing uses within the Seward Hall Character Area 3 are predominantly single family detached ADDRESS: 1101 RIDGEWAY DRIVE,
L/ homes on large lots. The existing neighborhood are located outside of the City of Franklin and were MURFREESBORO ROAD
,/'/ developed prior to public sewer being available. CITY: FRANKLIN
'/'/ 2. The Land Use Plan for this special area states that there are "many areas that are environmentally COUNTY: WILLIAMSON
'~ & sensitive." The proposed development plan preserves significant quantities of open space both as a STATE: TENNESSEE
\§a§~ ,/'/ buffer to adjoining uses as well as to protect environmentally sensitively areas. CIVIL DISTRICT: 14TH CIVIL DISTRICT
~§*#~ "/ 3. The Land Use Plan states that new growth shall be encouraged only in areas where adequate pubic MAP, GROUP, PARCEL NUMBERS: 079 MB 002800
~§§=~\ '/ water, sewer and streets are existing or planned. City of Franklin sewer is located along Highway 96 and 079 MB 002900
‘~=====.. '/'/ Ridgeway Drive to the North and is located along Carothers Road adjacent to Simmons Ridge to the 089 05500 D . Notes:
\§=!!!!!!!_.. ¥ South. Both are planned to be extended to this property. Water is provided by Millcrofton Utility District. 089 03000 rawing Notes:
- ..\\ ,/'/ 4. The Land Use Plan stipulates that smaller lots should not be located on the exterior of a proposed 089 03001
\\Q\ "/ development adjacent to or across the street from larger lots of an exiting development. The proposed 089 04302
'§/ ¥ Plan provides single family home lots on lots comparable in size to adjoining uses and are separated from 089 04303
_____,fz’ " them by open space buffers. The proposed development transitions to smaller lots on the interior of the 089 04304
"ll" ‘ig§\ development as permitted in The Land Use Plan. EXISTING ZONING: WILLIAMSON COUNTY
Py *#¢§\ 5. The proposed development incorporates a number of open spaces that are proposed to be developed into NC (079079 MB 002800, 079 MB 002900)
_____===='-"’ “#.}§\ active use spaces and will qualify as formal open space. MGA-1 (079 05500, 089 04302, 089 04303,
‘_========—— ~§§§s 6. Preserved areas at the perimeter of the site will be developed with walking trails of varying degrees of 089, 04304)
¢/¢¢’ ‘§§§~ difficulty for use by the residents and are proposed to extend to Warren Road for future linkage to green CITY OF FRANKLIN
’,,'/ ‘§§§~ way trails. R-1 (089 03000, 089 03001)
,¢,’/’ “'§§§~ 7. This plan reflects the contemporary development patterns of the City of Franklin and is consistent with PROPOSED ZONING: SD-R (1.67)
’Q’/’ \§§§~ many similar neighborhoods that have occurred in proximity to County subdivisions built prior to public CHARACTER AREA OVERLAY: MECO-6
’,/¢’ ‘§§§~ sewer availability as the City has annexed new areas for growth. OTHER APPLICABLE OVERLAYS NONE
’¢,’// \*¢§~ My APPLICABLE DEVELOPMENT STANDARD: CONVENTIONAL
Rl \*-JFR&SBO TOTAL ACREAGE: 226.01 AC
a0 R0 o LOCAL COMPATIBILITY: TOTAL SQUARE FOOTAGE: 9,844,942.09 SF
Ashcroft Valley is located in the SWCO-3 Character Area. The design standards permit conventional
development forms with transitional features to minimize impact on the existing developed property. Single MINIMUM REQUIRED SETBACKS: SEE LOT DIAGRAMS - SHEET C2.3
family detached homes are permitted within this character area at varying densities so long as the exterior FRONT YARD: MINIMUM SETBACKS
perimeter of the development has transitional features such as comparable lot sizes or open space buffers. REAR YARD: ARE ESTABLISHED
3 SIDE YARD: AS PART OF THE P.U.D.
3 - The proposed plan incorporates the future connection to Warren Road as well as four other points of
W ‘\é\\N connection that will be beneficial to the City of Franklin as it continues to grow in this area. Alleys are APPLICANT: GAMBLE DESIGN COLLABORATIVE GAM BLE
z ‘*@s proposed for the smallest lots to maintain a neater streetscape with limited curb cuts. ADDRESS 144 SOUTHEAST PARKWAY
z DA SUITE 200 DESIGN COLLABORATIVE
z '?~\\ Ashcroft Valley is a single family detached residential subdivision which offers a variety of lot sizes and FRANKLIN, TN 37064
8 “*@\ housing options, accessed from Murfreesboro Road through the Cross Creek Subdivision. Large estate lots OFFICE PHONE 615.975.5765 ) DEVELOPMENT PLANNING AND
“ N and generous landscape buffers provide transition from the existing 1 acre lots of Ridgeway Drive and Cross EMAIL ADDRESS greggamble209@gmail.com LANDSCAPE ARCHITECTURE
N “\s\\\~ Creek Subdivision to the tight knit neighborhood or Ashcroft Valley. CONTACT GREG GAMBLE
o8 ? )
o \\‘\\ BUILDING SQUARE FOOTAGE: N/A Date: JUNE 10, 2016
g‘ “s\\ BUILDING HEIGHT: 2 STORY
@—Q FRANKLIN EAST *\\\ LANDSCAPE SURFACE RATIO: 0.47
& SUBDIVISION ® MINIMUM LANDSCAPE SURFACE RATIO: 0.30
& OPEN SPACE REQUIREMENT CHART: MINIMUM PARKING REQUIREMENT: 2 SPACES PER SINGLE FAMILY HOME
& MINIMUM OPEN SPACE REQUIREMENT: 15% MAXIMUM PARKING LIMIT: N/A Z
SITE AREA: 226.01 AC EXISTING PARKING: N/A
OPEN SPACE ACREAGE REQUIRED: 33.90 AC RESIDENTIAL DENSITY: 1.67 DUA O
FORMAL OPEN SPACE REQUIRED: 34% (11.53 AC) TREE CANOPY: 151.05 AC, 66.8 % OF EXISTING SITE
INFORMAL OPEN SPACE REQUIRED: 66% (22.37 AC) PARKLAND DEDICATION: FEE IN LIEU (246,600 SF) [
35 HOMES @ 1200 SF/HOME = 42,000 SF
OPEN SPACE PROVIDED: 339 HOMES@ 600SF/HOME = 204,600 SF U)
KEY CLASSIFICATION TYPE AREA OF OPEN SPACE OPEN SPACE: 33.90 AC (15%) TOTAL REQUIRED
501 INFORMAL GREEN BELT 1,086,703 SF 11.53 AC FORMAL REQ. [ |
502 INFORMAL GREEN BELT 356,919 SF 22.37 AC INFORMAL REQ.
503 INFORMAL GREEN BELT 1,781,272 SF >
504 INFORMAL GREEN BELT 1,251,830 SF OVERALL DENSITY: 1.67 UNITS/AC
% 505 INFORMAL GREEN BELT 139,078 SF NET DENSITY (MINUS ROW): 1.90 UNITS/AC I i
((o 506 INFORMAL GREEN BELT 33,880 SF NET DENSITY (MINUS ROW AND STREAM BUFFERS): 2.03 UNITS/AC Q G)
AL% Qc,o 507 INFORMAL GREEN BELT 90,602 SF NUMBER OF RESIDENTIAL UNITS BY USE TYPE: 376 SINGLE FAMILY HOMES Z Q
EN ® 601 FORMAL ENTRY 117,895 SF 40' LOTS: 22 w0
G 602 FORMAL PARK 25,543 SF 50' LOTS: 198 m 7))
S 603 FORMAL PARK 8,084 SF 60'-70' LOTS: 72 < Q
604 FORMAL ENTRY 24,746 SF 90' LOTS: 83 ,
605 FORMAL PARK 13,589 SF ESTATE: 1 _I -
606 FORMAL PARK 18,975 SF NONRESIDENTIAL SQUARE FOOTAGE: N/A m -
607 FORMAL PARK 144,673 SF TOTAL ACREAGE BY USE, ENTIRE SITE: 89.7 AC RESIDENTIAL D— Q
608 FORMAL PARK 22,185 SF 108.4 AC OPEN SPACE |—
CROSS CREEK 609 FORMAL PARK 10,423 SF 2.41 AC NON-BUILDABLE LOTS -
SUBDIVISION 610 FORMAL PARK 10,362 SF TOTAL ACREAGE BY USE, PER SECTION: SECTION 1 D I— >
611 FORMAL PARK 12,663 SF 10.8 AC RESIDENTIAL (44 UNITS) i)
612 FORMAL PARK 66,017 SF 9.7 AC OPEN SPACE D Z (-
613 FORMAL PARK 28,129 SF SECTION 2 -
614 FORMAL PARK 9,876 SF 14.6 AC RESIDENTIAL (84 UNITS) D- I I I o
2 615 FORMAL PARK 27,958 SF 7.2 AC OPEN SPACE
g 0 616 FORMAL PARK 9,976 SF SECTION 3 Z U
o — & 5.2 AC RESIDENTIAL (36 UNITS) C
E = 30' ZONE 1 0‘ NON-BUILDABLE LOTS: 2.9 AC OPEN SPACE >-
§ -~ STREAM BUFFER .‘ KEY AREA SECTION 4 D_ O
z '0 1 31,744 SF 8.0 AC RESIDENTIAL (33 UNITS) Lu %2
£ . 2 37,036 SF 4.5 AC OPEN SPACE O -
e R4 3 36085SF SECTION 5 — ©
m .‘ 13.3 AC RESIDENTIAL (72 UNITS) I I ——
& TOTAL NON-BUILDABLE LOT AREA: 2.41 AC 9.1 AC OPEN SPACE —
-] Q‘ TOTAL OPEN SPACE PROVIDED: 121.47 AC (54%) SECTION 6 I I I -
,4 ,' TOTAL FORMAL OPEN SPACE PROVIDED: 12.65 AC 9.4 AC RESIDENTIAL (37 UNITS) ;
& TOTAL INFORMAL OPEN SPACE PROVIDED: 108.82 AC 36.3 AC OPEN SPACE
N I K SECTION 7 > ~
WA -\0C _ ,0 20.5 AC RESIDENTIAL (48 UNITS) c
AN‘PGE -~ - & 22.8.3 AC OPEN SPACE LI_I —_
. | J SECTION 8 — Y4
— ! '0 7.9 AC RESIDENTIAL (22 UNITS) D C
" 15.9 AC OPEN SPACE J_ (o}
| .
- &4
- ,' STATEMENT OF IMPACTS: O L
P & WATER:
— r, .' WATER SERVICE WILL BE PROVIDED BY MILCROFTON UTILITY DISTRICT. m
’ ',' TREE CANOPY RETENTION: 376 X 350 GPD = 131,600 GPD
i ¢ SEWER: U
y TREE AREA EXISTING REMOVED RETAINED SEWER SERVICE WILL BE PROVIDED BY THE CITY OF FRANKLIN. FOR THE PORTION OF THE SITE
, e 12228; gi 5 922’ glf 1532‘7’; §E IN THE MAYS CREEK BASIN, CONNECTION TO THE SEWER MAIN WILL BE MADE IN SIMMONS RIDGE I
q’o ] TREE C 5.661.645 SF 3,043.325 SF 2618320 SF TO THE SOUTH. FOR THE POTION OF THE SITE IN THE WATKINS CREEK BASIN, CONNECTION WILL
‘{p‘o ’ TREE D 221,073 SF 169,300 SF 51,773 SF BE MADE TO THE NORTH TO THE SEWER MAIN IN OCTOBER PARK ON RIDGEWAY DRIVE. m
) 1 TREEE 491,876 SF 329,599 SF 162,277 SF
(%o 1 REPURIFIED (REUSE) WATER FACILITIES:
2, 4 7 TOTAL 6,579,691 SF 3,596,145 SF 2,983,546 SF NOT AVAILABLE
% I 7777 TREE CANOPY DATA
%;7 4 e, - STREET NETWORK:
< p / ; ; ; ;,’; EXISTING TREE CANOPY: 6,579,691 SF AS SHOWN ON THE MAJOR THOROUGHFARE PLAN - SEE SHEET C 4.0 OVERALL ROW AND ACCESS
’! // sy 6,579,691 SF/9,844,942.09 SF = .668 (66.8%) OF TOTAL SITE PLAN INCLUDING CONNECTIVITY ELEMENTS.
IV E 4
i P 77 j." g REQUIRED ng\giogg TPOFEISASLEEXI\?(-I)—RN i THE SITE IS LOCATED SOUTH OF HIGHWAY 96 EAST WHICH IS CLASSIFIED AS A MAJOR ARTERIAL.
; 27 /‘V " 6,579,691 SF * 36% = 2,368,689 SF ACCESS TO THE NORTHERN PORTION OF ASHCROFT VALLEY IS PROVIDED BY LOCAL STREETS
iy I A VIA RIDGEWAY DRIVE AND STANFORD ROAD. THE NORTHERN PORTION OF THE ASHCROFT
f // e 4 PROVIDED CANOPY PRESERYED = VALLEY PUD WILL BE A GATED SECLUDED NEIGHBORHOOD OF 70 HOMES WITH PRIVATELY o
/ A Y 2,983,546 SF (45.3%) OF TOTAL EXISTING CANGPY MAINTAINED STREETS. THIS NEIGHBORHOOD WILL HAVE AN EMERGENCY CONNECTION TO THE &
4 P o . |‘ TREE PRESERVATION AREA SOUTHERN PORTION OF ASHCROFT VALLEY.
V////,/_A.(///// /
Il’ 7 //’///,_/./ / ////// 74 . THE SOUTHERN PORTION OF ASHCROFT VALLEY WILL HAVE CONNECTIONS TO SOUTH
p 7 40 / “ CAROTHERS ROAD. THE PORTION OF SOUTH CAROTHERS WHICH CURRENTLY HAS A HARD 90
' . T S sy DEGREE BEND WILL BE RECONSTRUCTED INTO A 4-WAY INTERSECTION COMPLIANT WITH THE
30' ZONE 1 ‘/""l',, [0 s ) DAL 4 STREAM BUFFER CITY OF FRANKLIN STREET STANDARDS.
STREAM BUFFER o 1Y e s "
j j Szt s Z/”": ",/‘;\/ 7 12" PEDESTRIAN [ 7777771 60 STREAM BUFFER FUTURE ROAD CONNECTIONS ARE PROVIDED AT FOUR POINTS ALONG THE PERIMETER OF THE
‘////ﬁﬁqfq‘ﬁ"/ ('/\/ ¥ PATH AND np ™~ == , , PROPERTY FOR FUTURE CONNECTIVITY TO FUTURE DEVELOPMENT. A FULL TRAFFIC IMPACT
TR S kit y oy A }\ EMERGENCY / STUDY PREPARED BY FISCHBACH TRAFFIC GROUP, LLC AND REVIEWED BY A THIRD PARTY, GAMBLE DESIGN COLLABORATIVE
i PN /‘/./ £ 7 /\/ /‘/ /'~/ % ' ’ 144 SOUTHEAST PARKWAY
e %,{ e, Y )v 5 x e, ACCESS / VOLKERT ENGINEERING. PROVIDES GREATER DETAIL OF THE OVERALL IMPACT OF THE
NSO )/ 0,52/ 4 " f DEVELOPMENT ON THE EXISTING ROAD NETWORK. SUITE 230
60'Z b S Bt 7 FRANKLIN, TENNESSEE 37064
ONE 2 XN DN A; ey / GREG GAMBLE
R / x KA .
STREAM BUFFER A v NN Sen ! QEQIQQSIEEI:\TC\:(HE;?HREE PRIMARY DRAINAGE BASINS. ONE DRAINS NORTH TO WATKINS greggamble209@gmail.com
AN /‘///‘/ Sen NNECTIVITY INDEX ' 615.975.5765
THERE SHALL BE NO MOWING, CLEARING, 2 ,‘f AV, XV &y, ,4’, ’ CO CREEK. ONE DRAINS WEST THROUGH CROSS CREEK SUBDIVISION AND ONE DRAINS SOUTH 279
GRADING, CONSTRUCTION, STORAGE, OR A /"/ ¥4 /v,/ 7] bl SEreen. 0 LINKS 44 TOWARDS SOUTH CAROTHERS ROAD.
DISTURBANCE OF VEGETATION IN RIPARIAN b NI N p \ 1’, % NODE
BUFFERS EXCEPT AS PERMITTED BY THECITY | Jlf XX /i A _O S 30 POLICE AND FIRE DEPT:
ENGINEER, OR HIS DESIGNEE. /3 AN WARRE 44130 =147 INDEX FRANKLIN FIRE DEPT STATION #2 - 2.1 MILES DRIVING DISTANCE
’t‘ e o i OAD.LOM‘ COLUMBIA AVE. POLICE STATION - 2..7 MILES DRIVING DISTANCE D EVE LO PE M E N_I_
&/ 'l""
/l/ a'.,l," 7 / ’/ ’I MODIFICATION OF DESIGN STANDARDS REQUEST RECREATIONAL FACILITIES:
g e, /\ /1 7/ THE APPLICANT REQUESTS A REDUCED CONNECTIVITY INDEX AS A RESULT OF THE ENVIRONMENTAL AND LIBERTY PARK - 3.0 MILES DRIVING DISTANCE P LA N

TOPOGRAPHICAL CONSTRAINTS OF THE NEIGHBORING PROPERTIES, AS WELL AS A LACK OF CONNECTION

LOCATIONS TO EXISTING NEIGHBORHOODS ON THE REMAINING NEIGHBORING PROPERTIES. PROJECTED STUDENT POPULATION:

371 HOMES X .64 STUDENTS = 238 PROJECTED STUDENTS

REFUSE COLLECTION:
PROVIDED BY THE CITY OF FRANKLIN SOLID WASTE.

RESTRICTIVE COVENANTS:

A HOME OWNER'S ASSOCIATION WILL BE ESTABLISHED PRIOR TO THE FIRST OCCUPANCY OF

RESIDENTS. THE HOA WILL REGULATE ARCHITECTURAL STANDARDS AND THE MAINTENANCE OF

THE COMMUNITY. THE HOA WILL MAINTAIN ALL COMMON OPEN SPACE AND RECREATIONAL

AREAS. THE HOA WILL MAINTAIN ALL STREETS AND SIDEWALKS WITHIN THE GATED |

1"=200' NEIGHBORHOOD WHERE THE STREETS WILL BE PRIVATE.
COF 6189
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CONNECTIVITY INDEX

SITE DATA:

PROJECT NAME:
PROJECT NUMBER:
SUBDIVISION:

LOT NUMBER:
ADDRESS:

CITY:

COUNTY:

STATE:

CIVIL DISTRICT:

MAP, GROUP, PARCEL NUMBERS:

EXISTING ZONING:

PROPOSED ZONING:

CHARACTER AREA OVERLAY:

OTHER APPLICABLE OVERLAYS
APPLICABLE DEVELOPMENT STANDARD:
TOTAL ACREAGE:

TOTAL SQUARE FOOTAGE:

MINIMUM REQUIRED SETBACKS:
FRONT YARD:
REAR YARD:
SIDE YARD:

APPLICANT:
ADDRESS

OFFICE PHONE
EMAIL ADDRESS
CONTACT

BUILDING SQUARE FOOTAGE:
BUILDING HEIGHT:

LANDSCAPE SURFACE RATIO:

MINIMUM LANDSCAPE SURFACE RATIO:
MINIMUM PARKING REQUIREMENT:
MAXIMUM PARKING LIMIT:

EXISTING PARKING:

RESIDENTIAL DENSITY:

TREE CANOPY:

PARKLAND DEDICATION:

OPEN SPACE:

OVERALL DENSITY:

NET DENSITY (MINUS ROW):

NET DENSITY (MINUS ROW AND STREAM BUFFERS):
NUMBER OF RESIDENTIAL UNITS BY USE TYPE:

NONRESIDENTIAL SQUARE FOOTAGE:
TOTAL ACREAGE BY USE, ENTIRE SITE:

TOTAL ACREAGE BY USE, PER SECTION:

OPEN SPACE REQUIREMENT CHART:

MINIMUM OPEN SPACE REQUIREMENT: 15%

SITE AREA: 226.01 AC

OPEN SPACE ACREAGE REQUIRED: 33.90 AC
FORMAL OPEN SPACE REQUIRED: 34% (11.53 AC)
INFORMAL OPEN SPACE REQUIRED: 66% (22.37 AC)

OPEN SPACE PROVIDED:

ASHCROFT VALLEY PUD SUBDIVISON

6189

NA

1-376, 501-507, 601-616

1101 RIDGEWAY DRIVE,

MURFREESBORO ROAD

FRANKLIN

WILLIAMSON

TENNESSEE

14TH CIVIL DISTRICT

079 MB 002800

079 MB 002900

089 05500

089 03000

089 03001

089 04302

089 04303

089 04304

WILLIAMSON COUNTY
NC (079079 MB 002800, 079 MB 002900)
MGA-1 (079 05500, 089 04302, 089 04303,
089, 04304)

CITY OF FRANKLIN
R-1 (089 03000, 089 03001)

SD-R (1.67)

MECO-6

NONE

CONVENTIONAL

226.01 AC

9,844,942.09 SF

SEE LOT DIAGRAMS - SHEET C2.3
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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

3. EXISTING CONDITIONS
3.1 PEAKHOUR TRAFFIC VOLUMES

In order to provide data for the traffic impact analysis, peak hour traffic volwmerescountect
the following locations:

1. Highway 96E and Carothers Parkway

2. Highway 96E and Clovercroft Road

3. Highway 96E and Cross Creek Drive

4. Highway 96E and Ridgeway DriveChester Stevens Road
5. Highway 96E and Arno Road

6. Carothers Parkway and S. Carothers Road

7. S. Carothers Road in the vicinity of the project site.

This data was collecteduring the morning and afternoon peak hoonstypical weekdayin
March 2015 and February 2016 when schools were in sessibne raw traffic volumes are
included inAppendix A The existing laneage atdlmtersectios within the study area ishown
in Figure 3 and the existing peak hour traffic volumes are shownguare4.

Using the existing peak hour traffic volumes showhigure4, capacity analyses were conducted
for the intersectiom counted Specifically, in order to identify current peak hour levels of
operation within the study area, the capacity calculations were performed iagctodthe
methods outlined in thelighway Capacity Manual 2@ (HCM2010). These analyses result in
the determination of a Level of Service (LOS), which is a measure of ewaluatiused to
describe how well an intersection or roadway operates. LOS A reprdssmtfow traffic
operations, and LOS F suggests that the traffic demand exceeds thelefszxity. In an
urbanized area, LOS D is typically considered to be thenmam acceptable LOS.Table 1
presents the descriptions of LOS for signalized intersections, Tafde 2 presents the
descriptions of LOS for unsignalized intersections.

The results of the capacity analyses for the existing peak hour traffineséwe shown infable

3, andAppendix Bincludes the capacity analyses worksheets. s@hralysesandicatethat the
existing operations at the signalized intersections within the study arearameated by the
significant westbound through volumes Highway96E during the AM peak hour and reciprocal
eastbound through volumes during the PM peak hBar.the signalized intersection of Highway
96E and Arno Road, the analyses and field observations indicate that the northbowna left t
gueue is significantly long during the AM peak hour, and the eastbound through and right turn
gueues are significantly long during the PM peak hour. Also, it is important to notiheéha
significant eastbound and westbound volumes on Highway 96E, west of Arno &easplit
approximately evenly at the intersection with Arno Road. Specifically, dthendM peak hour,

the westbound through volume and the northbound right turn volume are approximately equal.
Reciprocally, during the PM peak hour, the eastbound through volume and right turn vadume ar
approximately equal.

Fischbach Transportation Group (FTG, LLC) 9of 165
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At the unsignalized intersections with Cross Creek Drive and Ridgeway Ddtester Stevens

Road, most of the critical turning movements operate at acceptable LOS bloitingeak hours.
Becawse of the significant traffic volumes on Highway 96E, the turning movementstifi®side

streets operate at poor LOS, although the northbound and southbound vehicle queues are
relatively short.

At the unsignalized intersectiasf Carothers Parkway and S. Carothers Radldbf the critical
turning movements operate at acceptable LOS during both peak hours.

Fischbach Transportation Group (FTG, LLC) 10o0f 165
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TABLE 1.

DESCRIPTIONS OF LOS FOR SIGNALIZED INTERSECTIONS

Level of
Service

Description

Average
Control Delay
per Vehicle
(sec)

Operations with very low control delay. Progress
is extremely favorable, and most vehicles ar
during the green phase. Moathicles do not stop &
all. Short cycle lengths may also contribute to
delay.

<10

Operations with stable flows. This generally oco
with good progression, short cycle lengths, or b
More vehicles stop than for LOS A, causing hig
levels of average delay.

>10and < 20

Operations with stable flow. Occurs with f3
progression, longer cycle lengths, or both. Indivig
cycle failures may begin to appear at this level.
number of vehicles stopping is significant, althot
many still pass through the intersection with

stopping.

>20and < 35

Approaching unstable flow. The influence
congestion becomes more noticeable. Longer dé
may result from some combination of unfavora
progression, long cycle lengths, bigh v/c ratios|
Many vehicles stop.

> 35 and < 55

Unstable flow. In many cases, this is considered t
the limit for acceptable delay. These high del
generally indicate poor progression, long cy
lengths, and high v/c ratios.

D be

> 55 and < 80

Unacceptable delay. This condition often occurs \
oversaturation or with high v/c ratios. Pq
progression and long cycle lengths may also c
such delay levels.

vith

>80

Source: Highway Capacity Manual 2010 (HCM2010)

Fischbach Transportation Group (FTG, LLC)
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TABLE 2. DESCRIPTIONS OF LOS FOR UNSIGNALIZED INTERSECTIONS

Level of Average Control Delay
Service Description (sec/veh)

A Minimal delay <10

B Brief delay > 10 and < 15

C Average delay >15and <25

D Significant delay >25and <35

E Long delay > 35 and <50

F Extreme delay > 50

Source:_Highway Capacity Manual ZDHCM 2010)

Fischbach Transportation Group (FTG, LLC) 14 of 165
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TABLE 3. EXISTING PEAK HOUR LEVELS OF SERVICE
TURNING AM PEAK HOUR PM PEAK HOUR
INTERSECTION MOVEMENT LEVEL OF | 95" %-ILE | LEVEL OF | 95 %-ILE
SERVICE QUEUE SERVICE QUEUE
Eastbound LOS F 111 feet LOS A 18 feet
Left Turns
Eastbound LOS A 64 feet LOS C 346 feet
Thrus
Eastbound LOS A 28 feet LOS B 142 feet
Right Turns
Westbound LOS A 7 feet LOS A 9feet
Left Turns
Westbound
Thru/Right Turns LOS B 267 feet LOS A 49 feet
Highway 96E and Northbound LOS B 93 feet LOS B 54 feet
Left Turns
Carothers Parkway Northbound
(signalized) orthbotn LOS B 71 feet LOS B 16 feet
Thrus
Northbound LOS A 13 feet LOS A 15 feet
Right Turns
Southbound LOS B 27 feet LOS B 136 feet
Left Turns
Southbound LOS B 12 feet LOS B 106 feet
Thrus
Southbound LOS A 37 feet LOS A 33 feet
Right Turns
Overal.l LOS B LOS B
Intersection
Sl LOS F 131 feet LOS A 37 feet
Left Turns
Sl LOS A 70 feet LOS B 1065 feet
Thrus
Highway 96E and Westbound LOS B 650 feet LOS A 44 feet
Thrus/Right Turns
Clovercroft Road Southbound
ignalized
(signalized) Left Turn Lane LOS D 38 feet LOS D 117 feet
Southbound LOS D 160 feet LOS B 49 feet
Right Turn Lane
QLY LOS B LOS B
Intersection
Fischbach Transportation Group (FTG, LLC) 150f 165
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Highway 96E and Westbound LOS A 1 veh LOS D 1 veh
. Left Turn Lane
Cross Creek Drive Northbound
nsignalized
(unsignalized) Left / Right Turn Lane LOSD 1 veh LOS F 2 veh
Eastbound
Left Turn Lane LOS C 1 veh LOS A 1 veh
Pl OIS GInE Westbound LOS A 1 veh LOS C 1 veh
Ridgeway Drive / Left Turn Lane
Chester Stevens Drive Northbound
(unsignalized) Lane LOS D 1 veh LOS F 1 veh
Southbound LOSE 2 veh LOS B 1 veh
Lane
Eastbound
. LOS B 2 feet LOSC 1020feet
Thrus / Right Turns S 82 fee ee
Westbound LOS B 43 feet LOSF 90veh
Left Turns
Highway 96E and Wisgffsund LOS D 575 feet LOS A 53veh
Arno Road Northbound
signalized
(signalized) Left Turns LOS D 684 feet LOSE 312veh
Northbound LOS A 24 feet LOSB 26veh
Right Turns
Overal'l LOS C LOS C
Intersection
Southbound LOS A 1 veh LOS A 1 veh
N : Left Turns
arothers Parkway an
S. Carothers Road Westbound LOS B 1 veh LOSB 1 veh
) . Left Turns
(unsignalized) S——
festboun LOS B 1 veh LOSA 1 veh
Right Turns
Fischbach Transportation Group (FTG, LLC) 16 of 165
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3.2 TRAFFIC SIGNAL WARRANT ANALYSES

For the purposes of thstudy, traffic signal warrant analyses were conducted for the intersection
of Carothers Parkway and S. Carothers Ro&ar these analyse$ourly turning movement
counts were collected at this intersection in August 2016 when schools werdon.sé&e raw
traffic volumes are included ikppendix A and tle hourly traffic volumes areshownin Table 4

The Federal Highway Administration has published the Manual on Uniform dr@fntrol
Devices (MUTCD 2010), which includes traffic signal warrants theip traffic engineering
professionals to identify when a traffic signal installation is justified at a pkatitocation. The
warrants include minimum conditions that are compared to existing or projecttid tr
conditions, and typically, traffic signals should not be installed unless ableasif the MUTCD
warrants, as described Appendix G is met.

The Manual on Uniform Traffic Control Device@MUTCD 2010) stipulates that the signal
warrant thresholds may be reduced by 30% “...if the postedatrtaty speed limit or the 85
percentile speed on the major street exceeds 40 mp8incea 40 mph speed limit is currently
posted on Carothers Parkwadyll traffic signal warrant thresholds were considered appropriate
for the intersection oCarotherdParkway and S. Carothers Road.

The hourly traffic volumes at the intersection of Carothers Parkway and @&h&arRoadvere
compared to the full signal warrant thresholds, and the results of these anedysesuded in
Table 4 These resultmdicate that the existing traffic voluméds notsatisfyany of the volume
related traffic signal warrants.

Fischbach Transportation Group (FTG, LLC) 17 of 165
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TABLE 4. TRAFFIC SIGNAL WARRANT ANALYSIS
Ul WESTBOUND SATISFY FULL WARRANTS?
VEHICLES BOTH VEHICLES ON S
HOUR DIRECTIONS OF | Warrant1l | Warrant 1
CAROTHERS CARR%-I:AHDERS Condition Condition | Warrant 2
PARKWAY A B

6:00 - 7:@ AM 233 25
7:00 - 8:@ AM 588 41
8:00 - 9:00 AM 552 38
9:00 - 10:00 AM 299 20 - - -
10:00 - 11:00 AM 305 20 - - -
11:00 - 12:00 N 355 22 - - -
12:00 - 1:00 PM 348 30 - - -

1:00 - 2:00 PM 334 12 - - -
2:00 - 3:00 PM 335 19 - - -
3:00 - 4:00 PM 338 18
4:00 - 5:00 PM 496 31
5:00 - 6:00 PM 621 14
6:00 - 7:00 PM 430 23

Fischbach Transportation Group (FTG, LLC) 18of 165
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4. PROJECTION OF BACKGROUND TRAFFIC VOLUMES

In order to account for the traffic growth which will occur within the gtacka because of typical
growth, as well as other approved developments, background traffic volumes tablslesd for
the intersections within the study area.

Specifically, in order to account for typical growth within the study am@asideration was given

to the historical traffic volumes near the project site.

The Tennessee Department o

Transportation (TDOT) conducts an annual count program throughout the sthie.cotlint
program includes the annual collection of average daily traffic (ADT) counts araumfixed
locations. As shown iffable5, the daily traffic volumes within the study area have increased
marginally since 2004. Based on this information, for the purposes of this studyidtiege
traffic volumes at the following intersectionsvere increased by 10% to represent initial

background traffic volumes, as showrFigure 5A

1. Highway96E and Cross Creek Drive

2. Highway96E and Ridgeway Drive / Chester Stevens Drive
3. Carothers Parkway and S. Carothers Road

TABLE 5. HISTORICAL TRAFFIC VOLUMES IN THE STUDY AREA
Year _ Station 40 Annual
Highway 96E ADT Growth
2007 19,283
2008 21,519 11.60%
2009 19,501 -9.38% Overall Growth
2010 22,312 14.41%
2011 23,459 5.14%
2012 23,343 -0.49%
2013 23,068 2.68% 4.05%
Year Station 41 Annual
Clovercroft Rd ADT
2007 2570 Cle
2008 2,862 11.36%
2009 2,554 10.76% | Overall Growth
2010 2,891 13.19%
2011 3,002 6.95%
2012 3,155 2.04%
2013 3,151 -0.13% 3.77%

Fischbach Transportation Group (FTG, LLC)

190f 165



F i

s ¢ h b ach

Transportation Group, LLC

Traffic Engineering and Planning

t 23010
«—2153(695)

175(121)
28(111)

+— 1396(419)

t 4swue «—2233(728)
J L 255 0 — 50072)
(145)68—t (2751)438 —> (1257)246 — "I r’
(2677)418—> G718 — 1r (2698427 —> (1446)195 —

®)4—

ol 0
x =
=<
=N
Se
N

Q

Clovercroft Road
Chester Stevens Road

225
T
=35 |Losiaey
2 =2 | «—1553(657)
JIL e
57499 — |71 I r
(1470)027— | 22 9
onoon T
@57)131 = 2588
aQc
Highway 96E
a~
O N
I
0
S& L146(132)
1 L| 3768
I
(=2 sa)
TS
O \O
e
)

No Scale

XX - AM Peak Hour Volumes
(XX) - PM Peak Hour Volumes

Carothers Parkway

Ridgeway Drive

Cross Creek Drive

Beacon Hill Drive

i
AL «—183(190)

)
(222)127 —

Arno Road

(222)127 -3

(190)183 .

S. Carothers Road

Figure SA.
Initial Background Peak Hour Traffic Volumes

(Including Typical Growth and the Completion of Numerous Projects North of Murfreesboro Road,
as well as Nichols Bend/Lockwood Glen and Simmon’s Ridge, south of Murfreesboro Road)




Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

Also, it is important to note that background traffic volumes for the intersectibiigbfvay 96E

and Carothers Parkway were identified from the Traffic Impact Stuatywas prepared for the
Carothers Crossing project in November 2015 by Fischbach Transportation Group (FI)G, LL
Similarly, background traffic volumes for the intersection of Carothers Pgréma S. Carothers
Road were identified from the Traffic Impact Study that was prepared doBithmons Ridge
project in July 2012 by Fischbach Transportation Group (FTG, LLC). These tralfimes are
shown inFigure 5A

In addition, it is important to note that the following other projects are under coiwstruathin
the study area:

1. EchelonResidential Development, located on #astside of Carothers Parkway, south of
S. Carothers Road

2. Water's EdgeResidential Development, located dre twestside of Carothers Parkway,
south of S. Carothers Road

3. October Woods Residential Development, located on the south side of Highway 96E and
the west side of Ridgeway Drive

4. Silver Grace Assisted Living Facility, which is located on the north sidgifway 96E,
east of Chester Stevens Road.

Figures 5B 5C, 5D, and % include the peak hour traffic volumes that @&epected to be
generated by these other residergiajects Information about these other projects is included
Appendix D

The peak hour traffic volumes shown figures 5B, 5C, 5D, anBE were added to the traffic
volumes shown ifrigure 5Ain order to establish the final background traffic volumes shown in
Figure 9. Using the final background peak hour traffic volumes,acap analyses were
conducted for the intersections within the study area. For these andlysas assumed that all
existing laneage and traffic control will be maintained and no improvements pitblaled.

The results of the capacity analyses ttee background peak hour traffic volumes are shown in
Table6, andAppendix Bincludes the capacity analyses worksheets. These analyses indicate that
decreased levels of service are expected at the signalized intersectionsthatistudy area.
Howeve, the dominant traffic patterns are expected to rencainsistent with the existing
conditions within the study area.

At the unsignalized intersection of Carothers Parkway and S. Carothers Roadstibeuwd left
and right turnsre expected toperaé atpoorLOS and with moderate vehicle queudsing both
peak hours.

Fischbach Transportation Group (FTG, LLC) 210f 165
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TABLE 6. BACKGROUND PEAK HOUR LEVELS OF SERVICE

TURNING AM PEAK HOUR PM PEAK HOUR
INTERSECTION MOVEMENT LEVEL OF | 95" %-ILE | LEVEL OF | 95 %-ILE
SERVICE QUEUE SERVICE QUEUE
Eastbound LOS F 187 feet LOSC 129feet
Left Turns
Eastbound LOSB 68feet LOSD 745feet
Thrus
Eastbound LOS A 26feet LOSA 137feet
Right Turns
Westbound LOS A 9feet LOSC 30feet
Left Turns
Westbound
Thru/Right Turns LOSC 229feet LOSB 80feet
Highway 96E and Northbound LOS B 83feet LOSC 126feet
Left Turns
Carothers Parkway Northbound
(signalized) ortnboun LOSB 72feet LOS B 65 feet
Thrus
Northbound LOS A 11 feet LOSB 51feet
Right Turns
Southbound LOSB 29feet LOSE 506feet
Left Turns
Southbound LOSA 22 feet LOSC 186feet
Thrus
Southbound LOS A 64feet LOSC 313 feet
Right Turns
Overal.l LOS D LOS C
Intersection
Sl LOS F 132feet LOS A 27 feet
Left Turns
Sl LOS A 34feet LOSC 1303feet
Thrus
Highway 96E and Westbound LOS B 811feet LOS A 50 feet
Thrus/Right Turns
Clovercroft Road Southbound
ignalized
(signalized) Left Turn Lane LOSC 37 feet LOSE 137 feet
Southbound LOS D 161feet LOS B 53feet
Right Turn Lane
QLY LOS B LOS C
Intersection
Fischbach Transportation Group (FTG, LLC) 27of 168
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Highway 96E and Westbound LOS A 1 veh LOS D 1 veh
. Left Turn Lane
Cross Creek Drive Northbound
nsignalized
(unsignalized) Left / Right Turn Lane LOSD 1 veh LOS F 2 veh
Eastbound
Left Turn Lane LOS C 1 veh LOS A 1 veh
i West
Pl OIS GInE estbound LOS A 1 veh LOSD 1 veh
Ridgeway Drive / Left Turn Lane
Chester Stevens Drive Northbound
(unsignalized) Lane LOSE 1 veh LOS F 2veh
Southbound LOSF 3veh LOSC 1 veh
Lane
Eastbound
. LOS B 101feet LOSE 1137 veh
Thrus / Right Turns S ee S 37ve
Westbound LOS B 44feet LOS F 118veh
Left Turns
Highway 96E and Wisgffsund LOSE 629feet LOS A 56veh
Arno Road Northbound
signalized
(signalized) Left Turns LOSE 732feet LOSF 416veh
Northbound
ortnboun LOS A 23feet LOS B 29veh
Right Turns
Overal'l LOSD LOS E
Intersection
th
Southbound LOS A 1 veh LOS A 1 veh
— S : Left Turns
arothers Parkway an
S. Carothers Road Westbound LOSE 1veh LOSF 3veh
) . Left Turns
(unsignalized) S——
festboun LOSC 2 veh LOSB 1veh
Right Turns
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5. IMPACTS OF PROPOSED DEVELOPMENT

5.1 TRIP GENERATION

Trip generation calculations were conducted in order to identify how much traiffidoe
generated by the proposed project.
identified from Trip Generation Ninth Edition, which was published by thmstitute of

Trip generation data for daily and peak houreteps w

Transportation Engineers (ITE) in 2012able7 presents the daily and peak hour trip generations
for theproposed homes, and these calculations are includiggbiendix E

TABLE 7. TRIP GENERATION
S GENERATED TRAFFIC
LAND USE SIZE TRAFEIC | AM PEAK HOUR | PM PEAK HOUR
ENTER | EXIT ENTER | EXIT
SingleFamily (LUC 210)
) 70 homes 756 15 44 48 28
Northern Portion
SingleFamily (LUC 210)
_ 306 homes 2,938 56 168 181 106
Southern Portion
TOTAL 376homes 3,694 71 212 229 134
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5.2 TRIP DISTRIBUTION AND TRAFFIC ASSIGNMENT

For the purposes of this study, it was estimated that the trips generateel fpposedgbroject
will access the project site according to the directional distribgiibawn inFigures 6A and 6B
The development dhesedistributiors was based on the following factors:

existing land use characteristics,

the directions of approach of the existing traffic,
the access proposed for the project, and

the locations of population centers in the area.

The peak hour trip generations and directional distribatweere used to add thete-generated
trips to the roadway systenfigures A and 7B include the peak hour traffic volumes that are
expected to be generatedthg proposed project.
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5.3 CAPACITY ANALYSES

In order to identify the projected peak hour traffic volumes at the completion girdpesed
project the trips generated by th@oject were added to the background peak hour traffic
volumes. The resulting peak hour volumes are showigure 8

Using thetotal projected peak hour traffic volumes, capacity analyses were conductedrimoord
determine the impact of th@ojecton the roadway system. Specifically, these capacity analyses
were used to evaluate the need for roadway and traffic contpbvements within the study
area. For these analys#® following assumptions were made:

e All existing laneage and traffic control will be maintained and no improvementsewill b
provided.

e Stanford Drive will be extended aswo-lane local roadway.

e Each of the project accesson S. Carothers Road will be constructed to include one
entering lane and one exiting lane.

The results of the capacity analyses for the total projgxetakl hour traffic volumes are shown in
Table8, andAppendix Bincludes the capacity analyses worksheets. These analyses indicate that
thetotal projectedcconditionswith full build-out of the projecare consistent with theackground
conditions within the study areaAlso, these analyses indicate that of the critical turning
movements at the intersections of S. Carothers Road and the project accsseerate
acceptably during both peak hours.

Furtheranalyses were conducted to determine the neethéofollowing dedicated turn lanes
within the study aga:

e A dedicatedeft turn lane ors. Carothers Road at the eastern (main) project access.
e A dedicated right turn lane & Carothers Road at the eastern (main) project access.
e A dedicatechorthbound right turn lane ddarothers Parkway at S. Carothers Road

e A dedicateceastbound right turn lane on Highway 96E at Ridgeway Drive.

These analyses were based on the method outlinBlCHRP Report 457: Engineering Study
Guide for Evaluating Intersection Improvements. The relevant charts airgcluded inAppendix E
The results of these analyses indicate that a dedicated right turn lane wamantted for
construction on S. Carothers Road at the eastern (main) project access. rHtheevther three
dedicated turn lanes are warranted.
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TABLE 8. PROJECTED PEAK HOUR LEVELS OF SERVICE
TURNING AM PEAK HOUR PM PEAK HOUR
INTERSECTION MOVEMENT LEVEL OF | 95™ %-ILE | LEVEL OF | 95 %-ILE
SERVICE QUEUE SERVICE QUEUE
Eastbound LOS F 187 feet LOSD 168feet
Left Turns
Eastbound LOS B 70feet LOSE 980feet
Thrus
Eastbound LOS A 27feet LOSB 278feet
Right Turns
Westbound LOS A 10feet LOSF 108feet
Left Turns
Westbound
Thru/RightTurns LOS C 234feet LOS B 156feet
Northbound
Highway 96E and orthboun LOS B 100feet LOSD 209feet
Left Turns
Carothers Parkway Northbound
(signalized) orthboun LOSB 78feet LOSC 94feet
Thrus
Northbound LOS A 12feet LOSC 70feet
Right Turns
Southbound LOSB 30feet LOSE 681feet
Left Turns
Southbound LOS A 24feet LOS C 267feet
Thrus
Southbound LOS A 64 feet LOS C 397feet
Right Turns
Overall LOS D LOS D
Intersection
Eesigaliie LOS F 131 feet LOS A 28 feet
Left Turns
Eesigaliie LOS A 35 feet LOS C 1681feet
Thrus
West
Highway 96E and estbound LOS B 823feet LOS A 55 feet
Thrus/Right Turns
Clovercroft Road Southbound
i
(signalized) Left Turn Lane LOS C 39feet LOSF 187feet
Selellile LOS D 163feet LOS B 65feet
Right Turn Lane
Overall LOS B LOS B
Intersection
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Highway 96E and Westbound LOS A Oveh LOSD O0veh
. Left Turn Lane
Cross CreekDrive Northbound
nsignalized
(unsignalized) Left / Right Turn Lane LOSE 1veh LOS F 2veh
Eastbound
Left Turn Lane LOS C 1 veh LOS A 1 veh
slleluy IS el Westbound LOS A 1 veh LOSD 1 veh
Ridgeway Drive / Left Turn Lane
Chester Stevens Drive Northbound
(unsignalized) Lane LOSF 3veh LOS F 6 veh
Southbound LOS F 3 veh LOS C 1 veh
Lane
Eastbound
. LOS B 102feet LOS E 1671veh
Thrus / Right Turns S ee S ve
Westbound LOS B 44feet LOS F 173veh
Left Turns
Highway 96E and Wisgffs””d LOSE 631feet LOS A 74veh
Arno Road Northbound
signalized
(signalized) Left Turns LOS E 735feet LOS F 539veh
Northbound LOS A 24feet LOS B 34veh
Right Turns
Overal'l LOS D LOS E
Intersection
Southbound LOSB 1 veh LOSB 1 veh
— S : Left Turns
arothers Parkway an
S. Carothers Road Westbound LOSF 1veh LOSF 6 veh
) . Left Turns
(unsignalized) T,
festboun LOSE 7veh LOSC 2 veh
Right Turns
Eastbound
S. Carothers Road and LOS A 1 veh LOS A 1 veh
. Left TurngThrus
Western Project Access Sothbound
. ) 0 oun
unsignalized
(unsig ) Left and Right Turns LOS B 1 veh LOS B 1veh
Eastbound/Southbound
S. Carothers Road and LOS A 1 veh LOS A 1 veh
X Left TurnsThrus
Eastern Project Access Sothbound/Westb
. . 0 oun estbouna
unsignalized
(unsig ) Left and Right Turns LOS B 1 veh LOS B 1veh
3 Feralinars Foed A Eastbound/Southbound LOS A 1 veh LOS A 1 veh
Eastern Project Access Left TurngThrus
(unsignalized)FUTURE | Souhbound/Westbound  LOS B 1 veh LOSC 1veh
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Left and Right Turns
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5.4 FUTURE GROWTH ON S. CAROTHERS ROAD

This eastern (main) project access could be constructed by reconstrbetaxisting 96degree
curveas a conventional thrdegged or fowlegged intersection. Alternatively, the frfewing

nature of the traffic on S. Carothers Road could be preserved, and the projestcactede
constructed at the apex of the horizontal curve. Based on comments provided bty thie C
Franklin Engineering Department, the developer of the proposed project plans tweptase
free-flowing nature of the traffic 0o&. Carothers Road and construct the project access at the apex
of the horizontal curve.

For the purposes of this study, additional analyses were conducted in order ty ltemtivell

the intersection of S. Carothers Road and the eastern (main) project aoccddsoperate if
another 100 singl&amily homeswereconstructed on S. Carothers Road in the future. These 100
homes would be in addition to the approved residential projects of Simmon’s Ridge,oloackw
Glen, Echelon, and Water's Edge. Trip generation data for daily and peak houwergs
identified from Trip Generation Ninth Editon, which was published by the Institute of
Transportation Engineers (ITE) in 2012able9 presents the daily and peak hour trip generations
for 100 single-family homes that could be constructed on S. Carothers Road in the future.

TABLE 9. TRIP GENERATION (FUTURE HOMES)

DALY GENERATED TRAFFIC
LAND USE SIZE TRAEEIC | AM PEAK HOUR | PM PEAK HOUR
ENTER | EXIT | ENTER | EXIT

SingleFamily (LUC 210)

100 homes 1,050 20 60 66 39
Future Development

For the purposes of this study, it was estimated that the trips generatesl 10 future homes

will travel through the intersection of S. Carothers Road and the eastem) pmgect access for
Ashcroft Valley according to the directional distributisimown inFigure 9A The peak hour trip
generations and directional distribution were used to add the future trips to ttseahts, and
Figure 9Bincludes the peak hour traffic volumes that are expected to be generated byrthe futu
homes. These ps were added to the peak hour traffic volumes showiigare 8 and the
resulting peak hour volumes are showifrigure 9C

Revisedcapacity analyses were conducted in order to determine the impE@D dfiture homes
on the intersection of S. Carothétead and the eastern (main) project accésd®e results of the
revisedcapacity analyses are shownTiable8, andAppendix Bincludes the capacity analyses
worksheets. These analyses indicate &fladf the critical turning movements at the intersatcti
of S. Carothers Road and the eastern (main) project access will operate &cckpiag both
peak hours.
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55 TRAFFIC SIGNAL WARRANT ANALYSES

Based on the total projected conditions with greposed project, as Weas the residential
projects that have already beapproved for construction, updatedffic signal warrant analyses
were conducted for the intersection of Ghers Parkway and S. Carothers Road.

Specifically, for the purposes of this studywias estimated that the proposed Ashcroft Valley
project and the approved resndi@l projects (Simmon’s Ridge, Lockwood Glen, Echelon, and
Water's Edge) will include a total of 998ingle-family homes, 613 townhomes, and 240
apartments, as shown below:

Ashcroft Valley (south) — 306 single-family homes

Simmons Ridge- 421 townhomes

Lockwood Glen— 347 single-family homes, 38@wnhomes, and 240 apartments
Water's Edge— 211 single-family homes and 126 townhomes

Echelon— 134 single-family homes and 34 townhomes

Trip generation data for daily and peak houpsrwere identified from Trip Generation, Ninth
Edition, which was published by the InstituteTobinsportation Engineers (ITE) in 201Zable

10 presents the daily and peak hour trip genenatifor the homes that have been approved for
construction on Carothers Parkway and S. Carothers Road.

TABLE 10. TRIP GENERATION (A PPROVED AND PROPOSED HOMES)
S GENERATED TRAFFIC
LAND USE SIZE TRAFFIC | AM PEAK HOUR | PM PEAK HOUR
ENTER | EXIT | ENTER | EXIT

Single-Family (LUC 210) 998 homes 9,500 187 561 628 340
Townhomes (LUC 230) 613 homes 3,562 46 22 214 105
Multi-Family (LUC 220) 240 homes 1,596 24 98 97 52

TOTAL 1,851 homes 14,658 257 883 939 527
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Based on the daily trip generations showitable 10, hourly traffic volumes entering and exiting
the projecsiteswere estimated as shownTable11.

For the purposes of this study, it was assumed that 70% of the total traffic etheripgpject
sites and 50% of the total traffic exiting the project sites will travehborind and southbound

on Carothers Parlay. Also, it was assumed that 20% of the total traffic exiting the project sites
will travel westbound on S. Carothers Road. Based on these assumptions, the hibiarly tra
volumes on Carothers Parkway and S. Carothers Road were added to the existngluafies

in Table4 in order to establish the projected traffic volumes showiralrie12.

The results of these updated traffic signal warrant analyses are includedblenl2 These
resultsindicate that the projected traffic volumes will satisfly of the volumerelated signal
warrants
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TABLE 11. HOURLY TRAFFIC VOLUMES
EXPECTED TO BE GENERATED BY APPROVED AND PROPOSEDHOMES

HOUR [(;/Zﬁ)_$ TOTAL % ENTERING % EXITING
TRAFFIC TRAFFIC | ENTER | TRAFFIC EXIT | TRAFFIC
12:00 - 1:00 AM 0.5% 73 50% 37 50% 37
1:00 - 2:00 AM 0.5% 73 45% 33 55% 40
2:00 - 3:00 AM 1.0% 147 40% 59 60% 88
3:00 - 4:00 AM 2.0% 293 35% 103 65% 191
4:00 - 5:00 AM 3.0% 440 30% 132 70% 308
5:00 - 6:00 AM 4.0% 586 25% 147 75% 440
6:00 - 7:00 AM 5.0% 733 25% 183 75% 550
7:00 - 8:00 AM 7.8% 1,141 23% 257 77% 883
8:00 - 9:00 AM 6.0% 880 35% 308 65% 572
9:00 - 10:00 AM 5.0% 733 40% 293 60% 440
10:00 - 11:00 AM 5.0% 733 50% 366 50% 366
11:00 - 12:00 N 5.0% 733 50% 366 509 366
12:00 - 1:00 PM 5.0% 733 50% 366 509 366
1:00 - 2:00 PM 5.0% 733 50% 366 50% 366
2:00 - 3:00 PM 5.0% 733 50% 366 50% 366
3:00 - 4:00 PM 5.0% 733 55% 403 45% 330
4:00 - 5:00 PM 7.0% 1,026 60% 616 409 410
5:00 - 6:00 PM 10.0% 1,466 64% 939 36% 527
6:00 - 7:00 PM 8.0% 1,173 70% 821 309 352
7:00 - 8:00 PM 5.0% 733 80% 586 20% 147
8:00 - 9:00 PM 3.0% 440 80% 352 20% 88
9:00 - 10:00 PM 1.0% 147 75% 110 259 37
10:00 - 11:00 PM 0.6% 88 70% 62 30% 26
11:00 -12:00 M 0.6% 88 65% 57 35% 31
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TABLE 12. TRAFFIC SIGNAL WARRANT ANALYSIS

TOTAL

VEHICLES BOTH Vé\ll_iEI(s:'ll_'E(S)L(J)N’\IDS SATISFY FULL WARRANTS?
HOUR DIRECTIONS OF Warrant 1 | Warrant 1
CAROTHERS CARRO()TDERS Condition | Condition | Warrant 2
PARKWAY A B
6:00 - 7@ AM 636 135 Yes Yes
7:00 - 8:@ AM 1,210 218 Yes Yes Yes
8:00 - 9:00 AM 1,053 152 Yes Yes Yes
9:00 - 10:00 AM 724 108 Yes Yes
10:00 - 11:00 AM 745 93 Yes Yes
11:00-12:00 N 795 95 Yes Yes
12:00 - 1:00 PM 788 103 Yes Yes
1:00 - 2:00 PM 774 85 Yes Yes
2:00 - 3:00 PM 775 92 Yes Yes
3:00 - 4:00 PM 785 84 Yes Yes
4:00 - 5:00 PM 1,132 113 Yes Yes Yes
5:00 - 6:00 PM 1,542 119 Yes Yes Yes
6:00 - 7:00 PM 1,181 93 Yes Yes Yes
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6. CONCLUSIONS AND RECOMMENDATIONS

The analyses presented in this study indicate that the following infras&uwaprovements
should be provided in order to accommodate the existing, background, and total projected traffic
volumes with the completion of the proposed project:

In conjunction with the northern portion of the proposed project:

1. At the intersection withHighway 96E, the northbound approach of Ridgeway Drive
should be widened to include two northbouttn lane. Specifically, theexisting
northbound lane should be retained as left turn lane, and a sepavatghfight turn lane
with at least 75 feetfstorage should be constructed to the east.

2. At the intersection with Ridgeway Drive, an eastbound right turn lane should bdqaovi
on Highway 96E. This turn lane should include at least 150 feet of storage and should be
designed and constructed according to AASHTO standards.

In conjunction with the souhern portion of the proposed project:

3. A northbound right turn lane should be provided on Carothers Parkway at the intersection
with S. Carothers Road. This turn lane should include at l&¥kfeet of storage and
should be designed and constructed according to AASHTO standards.

4. A traffic signal will likely be warranted at the intersection of Carother&wray and S.
Carothers Road as all of the approved residential projects on Carothers Parkway and S
Carothers Road are developed. If constructed, this traffic signal should geedeand
constructed to include protected and permissive signal phases for southbound motorists, as
well as right turn overlap signal phases for northbound and westbound approaches.

5. The western project access on S. Carothers Road should be constructed to include one
entering lane and one exiting lasériped as a shared left and right turn lane.

6. The easterrfmain) project access on S. Carothers Road should be constructed to include
one entering lane and two exiting lanes, striped as separate left and rigabésn

This project access could be constructeddyonstructing thexisting 90degree curvas

a conventionathreelegged orfour-legged intersectian Alternatively, the fredlowing

nature of the traffic on S. Carothers Road could be preserved, and the project acdess coul
be constructed at the apex of the horizontal curve. Based on comments provided by the
City of Franklin Engineering Department, tbeveloper of the proposed project plans to
preserve the freBowing nature of the traffic on S. Carothers Road and construct the
project access at the apex of the horizontal curve. In conjunction with thiswatibg, a
southbound/eastbound left tufane should be provided on S. Carothers Road at the
project access.This turn lane should include at led$i0 feet of storage and should be
designed and constructed according to AASHTO standards.
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Finally, in conjunction with the preparation of final construction documents for the
proposed project, sight triangles should be provided to identify the sight dsstelmcé

will be available, based on the specific location of the project access and its design
parameters. These sight triangles should beeldped based on guidelines that are
included in_A Policy on Geometric Design of Highways and Streets, which is pubbghe
the American Association of State Highway and Transportation Offi#deASHTO) and
commonly known as The Green Boolspecifically,The Green Bookndicates that for a
speed of40 mph, the minimum stopping sight distance8@5 feet. This is the distance
that motoriss onS. Carothers Roadill need to come to a stop if a vehicle turning from
the project accesereates a conflict. 180, based omrhe Green Bookthe minimum
intersection sight distance 415 feet. This is the distance that motaisinthe project
acceswill need to safely complete a turn onto S. Carothers Road.

In conclusion, implementation of the above recommaéinds will facilitate safe and efficient

traffic operations with the completion of the proposed projétdwever, it is important to note,

that these recommendations may need to be updated if the development plan for the proposed
project is modified astiis considered by the City of Franklin Staff, Planning Commission, and
Board of Mayor and Aldermen.
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APPENDIX A
EXISTING TRAFFI C COUNTS
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INTERSECTION TRAFFIC VOLUME COUNTS

Yy LOCATION: Highway 96 and Carothers Parkya

9 DATE: 29-Oct-15 Thu
S RECORDER: Burns
@ NOTES: signalizel

LOCATION S/B Carothers Parkway N/B Carothers Parkway W/B Highway 96 E/B Highway 96
TIME 1 2 3 4 S 6 7 8 9 [0] 11 12

6:30-6:45 27 4 4 73 25 9 2 364 21 48 75 10 3,172 662
6:45-7:00 21 9 16 107 48 7 4 371 24 43 101 26 3,407 777
7:00-7:15 40 7 25 84 60 5 8 392 21 41 96 39 3,619 818
7:15-7:30 25 8 29 114 83 6 6 394 45 65 105 35 3,640915
7:30-7:45 35 9 17 116 93 11 12 346 39 65 97 57 3,595 897
7:45-8:00 31 11 21 120 103 5 5 379 39 89 116 70 989
8:00-8:15 28 15 25 111 100 7 5 316 37 52 93 50 839
8:15-8:30 27 15 22 98 53 14 6 362 39 56 137 41 870
4:30-4:45 187 109 53 53 17 11 8 149 25 30 350 81 4,248 1,073
4:45-5:00 167 146 29 45 14 10 7 152 16 17 337 91 4,262,031
5:00-5:15 158 151 42 64 26 8 5 168 12 28 342 112 4,232 1,116
5:15-5:30 135 142 27 57 10 7 3 168 11 22 348 98 3,977 1,028
5:30-5:45 167 124 52 57 14 11 5 154 13 17 344 129 3,776 1,087
5:45-6:00 143 142 27 72 18 4 8 128 19 29 323] 88 1,001
6:00-6:15 108 79 25 69 23 7 2 114 11 38 289 96 861
6:15-6:30 95 54 33 50 20 8 8 137 19 37 296 70 827
TOTAL 1,394 1,025 447 1,290 707 130 94 4,094 391 677 3,449 1,093

AM PK HR 119 43 92 461 379 29 28 1,435 160 271 411 213 7:15-8:15

PM PK HR 627 563 150 223 64 36 20 642 52 84 1,37 43 4:45-5:45

AM PK PHF 0.85 0.72 0.79 0.96 0.92 0.66 0.58 0.914 0.89 0.7¢ 0.89 0.J6 0.92

PM PK PHF 0.94 0.93 0.72 0.87 0.62 0.82 0.71 0.96) 0.81 0.7% 0.98 0.43 0.95




INTERSECTION TRAFFIC VOLUME COUNTS

LOCATION: Murfreesboro Road and Clovercroft Roa
DATE: 3-Mar-15  Tue

RECORDER: Burns

NOTES: signalizel

LOCATION S/B Clovercroft Rd N/B WI/B Murfreesboro Rd E/B Murfreesboro Rd
TIME 1 2 3 5 7 8 9 [0] 11 12
7:00-7:15 14 31 560 11 14 88 2,691
7:15-7:30 8 34 524 10 16 103 2,523
7:30-7:45 1 39 495 14 13 82 2,359
7:45-8:00 2 55 445 6 19 107 2,276
8:00-8:15 3 37 390 4 12 104 2,210
8:15-8:30 3 40 344 6 14 124
8:30-8:45 6 35 393 10 17 100
8:45-9:00 6 42 361 12 29 118
4:00-4:15 10 18 158 5 36 395 3,062
4:15-4:30 14 27 179 1 44 539 3,285
4:30-4:45 18 24 147 9 34 577 3,319
4:45-5:00 23 19 160 13 38 574 3,308
5:00-5:15 30 34 119 8 30 624 3,244
5:15-5:30 30 33 150 12 30 583
5:30-5:45 20 27 150 5 43 553
5:45-6:00 16 20 179 5 26 517
TOTAL 204 515 4,754 131 415 5,188
AM PK HR 25 159 2,024 41 62 380 7:00-8:00
PM PK HR 101 110 576 42 132 2,358 4:30-5:30
AM PK PHF 0.45 0.72 0.90 0.73 0.82 0.89 0.94
PM PK PHF 0.84 0.81 0.90 0.81 0.87 0.94 0.98
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INTERSECTION TRAFFIC VOLUME COUNTS

LOCATION: Murfreesboro Road and Cross Creek Drive
DATE: 3-Mar-15  Tue

RECORDER: Burns

NOTES: unsignalizel

LOCATION S/B N/B Cross Creek Drive W/B Murfreesboro Rd E/B Murfreesboro Rd
TIME 1 2 3 4 5 6 7 8 9 [0] 11 12
7:00-7:15 9 479 105 3 2,432
7:15-7:30 9 541 91 2,365
7:30-7:45 7 1 476 78 2 2,199
7:45-8:00 10 1 523 95 2 2,116
8:00-8:15 4 423 101 1 2,010
8:15-8:30 3 381 88 3
8:30-8:45 3 394 82 2
8:45-9:00 4 410 110 1
4:00-4:15 2 148 450 8 2,726
4:15-4:30 5 130 561 6 2,830
4:30-4:45 3 146 534 10 2,860
4:45-5:00 1 140 576 6 2,832
5:00-5:15 6 128 572 6 2,738
5:15-5:30 4 139 577 12
5:30-5:45 1 110 545 9
5:45-6:00 1 1 1 90 529 7
TOTAL 72 3 1 4,658 5,094 78
AM PK HR 35 2 2,019 369 7 7:00-8:00
PM PK HR 14 553 2,259 34 4:30-5:30
AM PK PHF 0.88 0.50 0.93 0.88 0.58 0.95
PM PK PHF 0.58 0.95 0.98 0.71 0.98
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INTERSECTION TRAFFIC VOLUME COUNTS

LOCATION: Murfreesboro Road and Chester Stevens Rd / Ridgeway D
DATE: 3-Mar-15 Tue
RECORDER: Burns
NOTES: unsignalized
LOCATION S/B Chester Stevens Rd N/B Ridgeway Dr W/B Murfreesboro Rd E/B Murfreesboro Rd
TIME 1 2 3 4 5 6 7 8 9 [0] 11 12
7:00-7:15 8 12 3 2 490 1 116 2,465 632
7:15-7:30 1 11 4 476 12 1 107 1 2,333 613
7:30-7:45 1 12 4 486 2 3 91 2 2,204 601
7:45-8:00 1 22 5 2 495 6 4 83 1 2,118 619
8:00-8:15 2 11 384 5 97 1 1,982 500
8:15-8:30 3 20 2 2 351 1 6 99 484
8:30-8:45 11 2 1 402 2 6 90 1 515
8:45-9:00 13 1 1 363 2 7 95 1 483
4:00-4:15 4 1 3 1 B0 9 410 1 2617 559
4:15-4:30 6 1 130 1 9 513 1 2,823 661
4:30-4:45 1 9 1 1 152 4 8 512 2 2,895 690
4:45-5:00 1 6 1 129 1 7 559 3 2,921 707
5:00-5:15 4 2 151 3 9 595 1 2,887 765
5:15-5:30 1 7 135 3 12 573 2 733
5:30-5:45 2 7 3 1 1 119 2 13 567 1 716
5:45-6:00 2 10 135 2 17 507 673
TOTAL 27 1 164 30 6 5 4,528 42 116 5,014 18
AM PK HR 11 57 16 2 2 1,947 21 8 397 4 7:00-8:00
PM PK HR 4 24 6 1 1 534 9 41 2,294 7 4:45-5:45
AM PK PHF 0.34 0.65 0.80 0.25 0.25 0.98 0.44 0.50 0.8 0.5 0.98
PM PK PHF 0.50 0.86 0.50 0.25 0.25 0.88 0.75 0.79 0.94 0.5) 0.95




INTERSECTION TRAFFIC VOLUME COUNTS

LOCATION: Murfreesboro Road and Arno Road
DATE: 3-Mar-15 Tue
RECORDER: Burns
NOTES: signalized
LOCATION S/B N/B Arno Road W/B Murfreesboro Rd E/B Murfreesboro Rd
TIME 1 2 3 4 5 6 7 8 9 [0] 11 12
7:00-7:15 174 12 30 295 47 73 2,444 631
7:15-7:30 164 25 8 340 49 29 2,321 615
7:30-7:45 206 19 4 287 47 33 2,205 596
7:45-8:00 167 15 3 322 65 30 2,096 602
8:00-8:15 163 12 5 221 72 35 2,010 508
8:15-8:30 186 18 12 184 75 24 499
8:30-8:45 177 7 7 202 63 31 487
8:45-9:00 152 3 2 264 65 30 516
4:00-4:15 67 7 6 80 251 204 2,747 615
4:15-4:30 64 10 10 91 267 225 2,920 667
4:30-4:45 50 15 10 86 274 250 3,082 685
4:45-5:00 57 15 18 93 281 316 3,158 780
5:00-5:15 59 5 22 90 289 323 3,077 788
5:15-5:30 74 8 12 96 282 357 829
5:30-5:45 71 3 13 102 273 299 761
5:45-6:00 79 3 13 104 265 235 699
TOTAL 1,910 177 175 2,857 2,665 2,494
AM PK HR 711 71 45 1,244 208 165 | 7:00-8:00
PM PK HR 261 31 65 381 1,125 1,295] 4:45-5:45
AM PK PHF 0.86 0.71 0.38 0.91 0.80 0.57 0.97
PM PK PHF 0.88 0.52 0.74 0.93 0.97 0.91 0.95




INTERSECTION TRAFFIC VOLUME COUNTS

(?(2])(11) LOCATION: Carothers Parkway and S. Carothers Road
() DATE: 2-Feb-16 Tue
g :g; E(EjgggDER Erl;';ingsnalized
a2
T sed
LOCATION S/B Carothers Parkway N/B Carothers Parkway WI/B S. Carothers Road E/B
TIME 1 2 3 4 5 6 7 8 9 [0} 11 12
6:30-6:45 2 15 30 1 1 10
6:45-7:00 5 10 61 7
7:00-7:15 3 19 70 5
7:15-7:30 1 22 90 1 1 7
7:30-7:45 3 22 127 1 8
7:45-8:00 2 16 118 10
8:00-8:15 1 16 9B 1 5
8:15-8:30 20 105 1 12
4:30-4:45 8 74 23 1 3
4:45-5:00 11 90 39 1 5
5:00-5:15 7 111 24 1 7
5:15-5:30 9 118 29 2 3 6
5:30-5:45 16 101 24 1 5
5:45-6:00 8 69 30 1 1
6:00-6:15 7 65 17 1 3
6:15-6:30 9 49 19 1 5
TOTAL 92 817 904 13 6 99
AM PK HR 6 74 448 3 35
PM PK HR 43 420 116 5 3 23
AM PK PHF 0.50 0.84 0.88 0.75 0.73
PM PK PHF 0.67 0.89 0.74 0.63 0.25 0.82
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INTERSECTION TRAFFIC VOLUME COUNTS

LOCATION: S. Carothers Road and Swanson Lane
9 DATE: 2-Feb-16 Tue
o é: RECORDER: Burns _
- T NOTES: unsignalized
4y
12 i
A [—
LOCATION S/B S. Carothers Road N/B S. Carothers Road W/B E/B Swanson Lane
TIME 1 2 3 4 5 6 7 8 9 [0] 11 12
6:30-6:45 3 1 1
6:45-7:00 8 1
7:00-7:15 1 3 2 1
7:15-7:30 3 1 4 1
7:30-7:45 5 4 1
7:45-8:00 2 1 1 2
8:00-8:15 2 1 4 1
8:15-8:30 5 4
4:30-4:45 1 1 1 2 1
4:45-5:00 2 1
5:00-5:15 1 3 2
5:15-5:30 6 1 1 2 1 1
5:30-5:45 4 1
5:45-6:00 1 1 1
6:00-6:15 2 1
6:15-6:30 2 1
TOTAL 39 17 3 31 12 2
AM PK HR 17 3 1 11 2 1
PM PK HR 10 5 2 7 2 1
AM PK PHF 0.53 0.25 0.25 0.69 0.50 0.25
PM PK PHF 0.42 0.42 0.50 0.88 0.50 0.25

30

35

32

33

33

26

26

23

14

6:45-7:45

4:30-5:30

0.88

0.56



INTERSECTION TRAFFI C VOLUME COUNTS

LOCATION: Carothers Parkway and S. Carothers Road
DATE: 23-Aug-16  Tue
RECORDER: Burns
NOTES: unsignalized
LOCATION S/B Carothers Parkway N/B Carothers Parkway WI/B S. Carothers Road E/B
TIME 1 2 3 4 5 6 7 8 9 [0] 11 12
6:00-6:15 3 23 17 1
6:15-6:30 2 9 29 7
6:30-6:45 1 23 45 2 1 8
6:45-7:00 21 58 1 7
7:00-7:15 26 87 2 5
7:15-7:30 4 36 91 1 10
7:30-7:45 2 29 120 9
7:45-8:00 3 42 146 1 15
8:00-8:15 1 24 161 1 7
8:15-8:30 5 32 98 2 10
8:30-8:45 3 35 76 8
8:45-9:00 3 38 72 1 13
9:00-9:15 1 36 39 1
9:15-9:30 5 34 44 2 9
9:30-9:45 1 27 37 5
9:45-10:00 5 27 41 5
10:00-10:15 5 28 41 5
10:15-10:30 5 30 42 5
10:30-10:45 4 31 42 2 5
10:45-11:00 4 41 30 5
11:00-11:15 10 41 42 7
11:15-11:30 3 42 33 5
11:30-11:45 8 39 45 5
11:45-12:00 4 50 37 1 1 4
12:00-12:15 3 28 50 1 6
12:15-12:30 4 50 40 7
12:30-12:45 7 57 32 1 7
12:45-1:00 7 38 30 10
1:00-1:15 9 56 33 2 2
1:15-1:30 4 34 40 1 3
1:30-1:45 7 39 33 1 1
1:45-2:00 9 31 36 1 4
2:00-2:15 8 32 32 7
2:15-2:30 9 48 35 1 4
2:30-2:45 9 46 32 1 4
2:45-3:00 8 45 30 1 4
3:00-3:15 8 43 27 4
3:15-3:30 7 41 24 4
3:30-3:45 12 55 39 7
3:45-4:00 8 48 27 3
4:00-4:15 5 57 24 2 9
4:15-4:30 5 88 31 1 6
4:30-4:45 11 89 29 2 1 6
4:45-5:00 15 93 44 2 7
5:00-5:15 7 112 39 3
5:15-5:30 11 110 47 2 6
5:30-5:45 16 99 45 1 2
5:45-6:00 11 92 29 3
6:00-6:15 13 89 34 1 7
6:15-6:30 6 72 36 6
6:30-6:45 9 44 39 6
6:45-7:00 8 40 37 2 1 3
TOTAL 317 2,440 2,447 31 11 302
AM PK HR 11 127 525 3 1 41
PM PK HR 49 414 175 3 2 18
AM PK PHF 0.55 0.76 0.82 0.38 0.25 0.68
PM PK PHF 0.77 0.92 0.93 0.38 0.25 0.64
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Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 7/12/2016
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M i N M T » ol T & » il
Traffic Volume (vph) 271 411 212 28 1435 160 461 379 29 119 43 92
Future Volume (vph) 271 411 212 28 1435 160 461 379 29 119 43 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 2 1 1 0 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 097 09 100 100 091 091 097 095 1.00 097 095 1.00
Ped Bike Factor
Frt 0.850 0.985 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 1770 5009 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.176 0.493 0.725 0.510
Satd. Flow (perm) 636 3539 1583 918 5009 0 2620 3539 1583 1843 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 230 50 33 33
Link Speed (mph) 45 45 35 40
Link Distance (ft) 150 1130 3000 147
Travel Time (s) 2.3 17.1 58.4 25
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 295 447 230 30 1560 174 501 412 32 129 47 100
Shared Lane Traffic (%)
Lane Group Flow (vph) 295 447 230 30 1734 0 501 412 32 129 47 100
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left ~ Thru Left  Thru Right Left  Thru Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 4 4 4 8 8 2 2 2 6 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 7/12/2016
SR o NN B R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225 225 225 225 225 225 225
Total Split (s) 272 272 272 272 272 228 228 228 228 228 228
Total Split (%) 54.4% 54.4% 54.4% 54.4% 54.4% 45.6% 45.6% 45.6% 45.6% 45.6% 45.6%
Maximum Green (s) 2.7 227 227 227 227 183 183 183 183 183 183
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 110 11.0 11.0 110 110 110 110 110 11.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 227 227 227 227 227 183 183 183 183 183 183
Actuated g/C Ratio 045 045 045 045 045 037 037 037 037 037 037
v/c Ratio 1.02 028 027 007 075 052 032 005 019 0.04 0.17
Control Delay 80.8 9.1 2.5 7.0 115 149 122 48 118 103 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.8 9.1 2.5 70 115 149 122 48 118 103 8.7
LOS F A A A B B B A B B A
Approach Delay 29.3 11.4 13.4 10.4
Approach LOS C B B B
90th %ile Green (s) 2.7 227 227 227 227 183 183 183 183 183 183
90th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
70th %ile Green (s) 2.7 227 227 227 227 183 183 183 183 183 183
70th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
50th %ile Green (s) 2.7 227 227 227 227 183 183 183 183 183 183
50th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
30th %ile Green (s) 2.7 227 227 227 227 183 183 183 183 183 183
30th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
10th %ile Green (s) 2.7 227 227 227 227 183 183 183 183 183 183
10th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
Stops (vph) 198 234 24 13 1053 340 252 9 77 28 44
Fuel Used(gal) 7 4 1 0 29 14 11 1 1 0 1
CO Emissions (g/hr) 502 285 43 28 1995 974 772 51 81 29 48
NOx Emissions (g/hr) 98 55 8 6 388 190 150 10 16 6 9
VOC Emissions (g/hr) 116 66 10 7 462 226 179 12 19 7 11
Dilemma Vehicles (#) 0 41 0 0 148 0 38 0 0 4 0
Queue Length 50th (ft) ~43 40 0 6 185 56 43 0 12 4 13
Queue Length 95th (ft) #111 64 28 m7 267 93 71 13 27 12 37
Internal Link Dist (ft) 70 1050 2920 67
Turn Bay Length (ft)
Base Capacity (vph) 288 1606 844 416 2301 958 1295 600 674 1295 600
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings
1: Carothers Parkway & Murfreesboro Road

7112/2016

Ay AN

[ B

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.02 028 027 007 075 052 032 005 019 0.04 0.17
Intersection Summary

Area Type: Other

Cycle Length: 50

Actuated Cycle Length: 50

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green, Master Intersection
Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 16.2 Intersection LOS: B
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15

Description: Hwy 96 and Carothers Pkwy

~ 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.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  1: Carothers Parkway & Murfreesboro Road

' T:az () 4
22,81 | 2728 |
' rd
I} ¥ T8 (R) o5
228s I 27.25 I
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 7/12/2016
A L AN S

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI © S % if
Traffic Volume (vph) 62 380 2024 41 25 159
Future Volume (vph) 62 380 2024 41 25 159
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 095 095 095 1.00 1.00
Ped Bike Factor
Frt 0.997 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3539 3529 0 1770 1583
Flt Permitted 0.054 0.950
Satd. Flow (perm) 101 3539 3529 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 16
Link Speed (mph) 45 45 40
Link Distance (ft) 1130 160 355
Travel Time (s) 17.1 24 6.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 67 413 2200 45 27 173
Shared Lane Traffic (%)
Lane Group Flow (vph) 67 413 2245 0 27 173
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right 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
Headway Factor 1.00 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left ~ Thru  Thru Left  Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Turn Type Perm NA NA Prot  Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Detector Phase 4 4 8 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 7/12/2016
A L AN S
Lane Group EBL EBT WBT WBR SBL SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225
Total Split (s) 760 760 76.0 240 240
Total Split (%) 76.0% 76.0% 76.0% 24.0% 24.0%
Maximum Green (s) 715 75 715 195 195
Yellow Time (s) 3.5 3.5 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 738 738 738 172 172
Actuated g/C Ratio 0.74 074 074 0.17  0.17
v/c Ratio 091 016 086 0.09 0.61
Control Delay 103.6 49 143 352 443
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 103.6 49 143 352 443
LOS F A B D D
Approach Delay 18.6 143 43.1
Approach LOS B B D
90th %ile Green (s) 715 715 715 195 195
90th %ile Term Code Max  Max  Max Coord  Coord
70th %ile Green (s) 733 733 733 177 177
70th %ile Term Code Max  Max  Max Coord  Coord
50th %ile Green (s) 758 758 758 152 152
50th %ile Term Code Max  Max  Max Coord  Coord
30th %ile Green (s) 748 748 748 162  16.2
30th %ile Term Code Gap Gap Hold Coord  Coord
10th %ile Green (s) 737 737 737 173 173
10th %ile Term Code Hold Hold Gap Coord  Coord
Stops (vph) 43 136 1370 22 131
Fuel Used(gal) 2 5 25 0 3
CO Emissions (g/hr) 161 339 1762 32 217
NOx Emissions (g/hr) 31 66 343 6 42
VOC Emissions (g/hr) 37 79 408 7 50
Dilemma Vehicles (#) 0 6 95 0 0
Queue Length 50th (ft) 24 46 410 15 96
Queue Length 95th (ft) #131 70 650 38 160
Internal Link Dist (ft) 1050 80 275
Turn Bay Length (ft)
Base Capacity (vph) 74 2612 2606 345 321
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 712/2016
A o N/

Lane Group EBL EBT WBT WBR SBL SBR

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.91 0.16 0.86 0.08 0.54

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 84 (84%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
— N ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI b ul

Traffic Volume (vph) 224 177 45 1269 711 71

Future Volume (vph) 224 177 45 1269 711 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 095 100 09 100 1.00

Ped Bike Factor

Frt 0.934 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3306 0 1770 3539 1770 1583

Flt Permitted 0.459 0.950

Satd. Flow (perm) 3306 0 855 3539 1770 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 192 77

Link Speed (mph) 45 45 50

Link Distance (ft) 1550 63 683

Travel Time (s) 23.5 1.0 9.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092

Growth Factor 100% 100% 100% 100% 100% 100%

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

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 243 192 49 1379 773 77

Shared Lane Traffic (%)

Lane Group Flow (vph) 435 0 49 1379 773 77

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

Headway Factor 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 9 15 15 9

Number of Detectors 2 1 2 1 1

Detector Template Thru Left ~ Thru Left  Right

Leading Detector (ft) 100 20 100 20 20

Trailing Detector (ft) 0 0 0 0 0

Turn Type NA Perm NA Prot  Perm

Protected Phases 4 8 2

Permitted Phases 8 2

Detector Phase 4 8 8 2 2

Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
— N ¢ T N
Lane Group EBT EBR WBL WBT NBL NBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 225 225 225 225
Total Split (s) 47.0 470 470 530 53.0
Total Split (%) 47.0% 47.0% 47.0% 53.0% 53.0%
Maximum Green (s) 425 425 425 485 485
Yellow Time (s) 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None  None Min Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 40.4 404 404 441 4441
Actuated g/C Ratio 0.43 043 043 047 047
v/c Ratio 0.28 013 090 093 0.10
Control Delay 10.3 18.7  35.1 42.6 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 10.3 187 351 426 3.7
LOS B B D D A
Approach Delay 10.3 346  39.1
Approach LOS B C D
90th %ile Green (s) 425 425 425 485 485
90th %ile Term Code Hold Max  Max  Max  Max
70th %ile Green (s) 42.5 425 425 485 485
70th %ile Term Code Hold Max  Max  Max  Max
50th %ile Green (s) 425 425 425 485 485
50th %ile Term Code Hold Max  Max  Max  Max
30th %ile Green (s) 425 425 425 436 436
30th %ile Term Code Hold Max Max Gap  Gap
10th %ile Green (s) 31.9 319 319 321 32.1
10th %ile Term Code Hold Gap Gap Gap Gap
Stops (vph) 134 28 1087 602 9
Fuel Used(gal) 7 1 23 18 0
CO Emissions (g/hr) 456 38 1616 1293 35
NOx Emissions (g/hr) 89 7 314 251 7
VOC Emissions (g/hr) 106 9 374 300 8
Dilemma Vehicles (#) 17 0 63 0 0
Queue Length 50th (ft) 49 19 425 434 0
Queue Length 95th (ft) 82 43  #575  #684 24
Internal Link Dist (ft) 1470 1 603
Turn Bay Length (ft)
Base Capacity (vph) 1626 394 1631 930 869
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
-—
i N
Lane Group EBT EBR WBL WBT NBL NBR
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.27 012 085 083 0.09
Intersection Summary
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 93.6

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93

Intersection Signal Delay: 32.1 Intersection LOS: C
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15

90th %ile Actuated Cycle: 100

70th %ile Actuated Cycle: 100

50th %ile Actuated Cycle: 100

30th %ile Actuated Cycle: 95.1

10th %ile Actuated Cycle: 73

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  5: Arno Road & Murfreesboro Rd
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Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 7/12/2016
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M il N M M ol b T & » ol
Traffic Volume (vph) 84 1371 430 20 642 52 223 64 36 627 563 150
Future Volume (vph) 84 1371 430 20 642 52 223 64 36 627 563 150
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 2 1 1 0 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 097 09 100 100 091 091 097 095 1.00 097 095 1.00
Ped Bike Factor
Frt 0.850 0.989 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 1770 5029 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.346 0.178 0.366 0.709
Satd. Flow (perm) 1250 3539 1583 332 5029 0 1323 3539 1583 2562 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 128 34 33 141
Link Speed (mph) 45 45 35 40
Link Distance (ft) 150 1130 3000 147
Travel Time (s) 2.3 17.1 58.4 25
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 91 1490 467 22 698 57 242 70 39 682 612 163
Shared Lane Traffic (%)
Lane Group Flow (vph) 91 1490 467 22 755 0 242 70 39 682 612 163
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left ~ Thru Left  Thru Right Left  Thru Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 4 4 4 8 8 2 2 2 6 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 7/12/2016
SR Tl N N R S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225 25 225 225 225 225 225
Total Split (s) 270 270 270 270 270 230 230 230 230 230 23.0
Total Split (%) 54.0% 54.0% 54.0% 54.0% 54.0% 46.0% 46.0% 46.0% 46.0% 46.0% 46.0%
Maximum Green (s) 25 225 225 225 225 185 185 185 185 185 185
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 110 11.0 11.0 110 11.0 110 110 110 11.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 25 225 225 225 225 185 185 185 185 185 185
Actuated g/C Ratio 045 045 045 045 045 037 037 037 037 037 037
v/c Ratio 016 094 060 0.15 0.33 049 005 006 072 047 024
Control Delay 9.1 270 113 7.3 5.8 164  10.3 54 190 135 4.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.1 270 113 7.3 5.8 164 103 54 190 135 4.3
LOS A C B A A B B A B B A
Approach Delay 22.6 5.8 14.0 15.0
Approach LOS C A B B
90th %ile Green (s) 25 225 225 225 225 185 185 185 185 185 185
90th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
70th %ile Green (s) 25 225 225 225 225 185 185 185 185 185 185
70th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
50th %ile Green (s) 25 225 225 225 225 185 185 185 185 185 185
50th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
30th %ile Green (s) 25 225 225 225 225 185 185 185 185 185 185
30th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
10th %ile Green (s) 25 225 225 225 225 185 185 185 185 185 185
10th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
Stops (vph) 49 1102 234 10 347 167 40 13 506 398 31
Fuel Used(gal) 1 23 4 0 10 7 2 1 8 6 1
CO Emissions (g/hr) 59 1578 302 21 715 478 127 64 560 420 41
NOx Emissions (g/hr) 12 307 59 4 139 93 25 12 109 82 8
VOC Emissions (g/hr) 14 366 70 5 166 111 30 15 130 97 10
Dilemma Vehicles (#) 0 130 0 0 34 0 6 0 0 56 0
Queue Length 50th (ft) 7 202 66 3 46 27 6 1 85 68 4
Queue Length 95th (ft) 18 #346 142 9 49 54 16 15 136 106 33
Internal Link Dist (ft) 70 1050 2920 67
Turn Bay Length (ft)
Base Capacity (vph) 562 1592 780 149 2281 489 1309 606 947 1309 674
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings
1: Carothers Parkway & Murfreesboro Road

7112/2016

Ay AN

[ B

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 016 094 060 015 033 049 0.05 006 072 047 024
Intersection Summary

Area Type: Other

Cycle Length: 50
Actuated Cycle Length: 50
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green, Master Intersection
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
Description: Hwy 96 and Carothers Pkwy
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Carothers Parkway & Murfreesboro Road
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 7/12/2016
A L AN S

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI © S % if
Traffic Volume (vph) 132 2434 634 42 101 110
Future Volume (vph) 132 2434 634 42 101 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 095 095 095 1.00 1.00
Ped Bike Factor
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3539 3507 0 1770 1583
Flt Permitted 0.367 0.950
Satd. Flow (perm) 684 3539 3507 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 18 120
Link Speed (mph) 45 45 40
Link Distance (ft) 1130 160 355
Travel Time (s) 17.1 24 6.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 143 2646 689 46 110 120
Shared Lane Traffic (%)
Lane Group Flow (vph) 143 2646 735 0 110 120
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right 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
Headway Factor 1.00 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left ~ Thru  Thru Left  Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Turn Type Perm NA NA Prot  Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Detector Phase 4 4 8 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 7/12/2016
A L AN S
Lane Group EBL EBT WBT WBR SBL SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225
Total Split (s) 770 770 77.0 230 230
Total Split (%) 77.0% 77.0% 77.0% 23.0% 23.0%
Maximum Green (s) 725 725 725 185 185
Yellow Time (s) 3.5 3.5 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 795 795 795 115 115
Actuated g/C Ratio 080 0.80 0.80 012  0.12
v/c Ratio 026 094 026 054 042
Control Delay 38 16.0 1.8 51.0 119
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 38 16.0 1.8 51.0 119
LOS A B A D B
Approach Delay 15.3 1.8 30.6
Approach LOS B A C
90th %ile Green (s) 750 750 750 16.0 16.0
90th %ile Term Code Max  Max  Hold Coord  Coord
70th %ile Green (s) 77 717 717 133 133
70th %ile Term Code Max  Max  Hold Coord  Coord
50th %ile Green (s) 795 795 795 115 115
50th %ile Term Code Max  Max  Hold Coord  Coord
30th %ile Green (s) 813 813 813 9.7 9.7
30th %ile Term Code Max  Max  Hold Coord  Coord
10th %ile Green (s) 840 840 840 7.0 7.0
10th %ile Term Code Max  Max  Hold Coord  Coord
Stops (vph) 36 1623 86 92 19
Fuel Used(gal) 2 46 2 2 1
CO Emissions (g/hr) 106 3212 141 153 50
NOx Emissions (g/hr) 21 625 27 30 10
VOC Emissions (g/hr) 25 744 33 36 12
Dilemma Vehicles (#) 0 79 17 0 0
Queue Length 50th (ft) 14 496 26 67 0
Queue Length 95th (ft) m37 m#1065  md4 117 49
Internal Link Dist (ft) 1050 80 275
Turn Bay Length (ft)
Base Capacity (vph) 543 2813 2791 327 390
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 712/2016
A o N/

Lane Group EBL EBT WBT WBR SBL SBR

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.26 0.94 0.26 0.34 0.31

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 34 (34%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 13.6 Intersection LOS: B
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
- Y ¢ TN

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 41 %N 44 % if

Traffic Volume (vph) 1143 1315 65 381 261 31

Future Volume (vph) 1143 1315 65 381 261 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 095 100 09 100 1.00

Ped Bike Factor

Frt 0.920 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3256 0 1770 3539 1770 1583

Flt Permitted 0.055 0.950

Satd. Flow (perm) 3256 0 102 3539 1770 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 733 34

Link Speed (mph) 45 45 50

Link Distance (ft) 1550 63 683

Travel Time (s) 23.5 1.0 9.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092

Growth Factor 100% 100% 100% 100% 100% 100%

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

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 1242 1429 7 414 284 34

Shared Lane Traffic (%)

Lane Group Flow (vph) 2671 0 71 414 284 34

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

Headway Factor 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 9 15 15 9

Number of Detectors 2 1 2 1 1

Detector Template Thru Left ~ Thru Left  Right

Leading Detector (ft) 100 20 100 20 20

Trailing Detector (ft) 0 0 0 0 0

Turn Type NA Perm NA Prot  Perm

Protected Phases 4 8 2

Permitted Phases 8 2

Detector Phase 4 8 8 2 2

Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 25 225 225 225
Total Split (s) 76.2 762 762 238 238
Total Split (%) 76.2% 76.2% 76.2% 23.8% 23.8%
Maximum Green (s) 7.7 n7 77 193 193
Yellow Time (s) 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 72.5 725 725 185 185
Actuated g/C Ratio 0.72 072 072 018 0.18
v/c Ratio 1.04 096 016 0.87  0.11
Control Delay 30.9 118.8 46 66.0 123
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 30.9 118.8 46 660 123
LOS C F A E B
Approach Delay 30.9 21.3  60.3
Approach LOS C C E
90th %ile Green (s) 71.7 717 717 193 193
90th %ile Term Code Max Max  Max Coord Coord
70th %ile Green (s) 71.7 717 717 193 193
70th %ile Term Code Max Max  Max Coord Coord
50th %ile Green (s) 71.7 717 717 193 193
50th %ile Term Code Max Max  Max Coord Coord
30th %ile Green (s) 71.7 717 7.7 193 193
30th %ile Term Code Max Max  Max Coord Coord
10th %ile Green (s) 75.8 758 758 152 152
10th %ile Term Code Max Hold  Hold Coord Coord
Stops (vph) 1022 41 110 235 9
Fuel Used(gal) 53 2 2 8 0
CO Emissions (g/hr) 3698 147 131 576 24
NOx Emissions (g/hr) 719 29 26 112 5
VOC Emissions (g/hr) 857 34 30 134 6
Dilemma Vehicles (#) 104 0 19 0 0
Queue Length 50th (ft) ~906 36 38 176 0
Queue Length 95th (ft) m#1020 #90 53  #312 26
Internal Link Dist (ft) 1470 1 603
Turn Bay Length (ft)
Base Capacity (vph) 2562 74 2566 341 332
Baseline Synchro 9 Light Report

Page 10



Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016

— N ¢ T N
Lane Group EBT EBR WBL WBT NBL NBR
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.04 096 016 083 0.10
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 64 (64%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 32.3 Intersection LOS: C
Intersection Capacity Utilization 95.8% ICU Level of Service F
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.
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  5: Arno Road & Murfreesboro Rd
i ‘\ @2 (1) —*o4
23.8s [ Nms.2s [
f—
55
7625 I
Baseline Synchro 9 Light Report
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection Hwy 96E and Cross Creek
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed 9/16/2015 East/West Street Highway 96E
Analysis Year 2015 North/South Street Cross Creek Drive
Time Analyzed AM Peak Hour Peak Hour Factor 0.95
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647
Lanes
J oA A kL
=) X
- -~
i -
% is
i~ b +-
= e
- ‘s
'l <
il
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 2 0 0 1 2 0 0 0 0 0 0 0
Configuration T TR L T LR
Volume (veh/h) 398 7 0 2030 35 2
Percent Heavy Vehicles 0 0 0
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) 39
Capacity 1144 194
v/c Ratio 0.20
95% Queue Length 0.7
Control Delay (s/veh) 8.1 28.1
Level of Service (LOS) A D
Approach Delay (s/veh) 28.1
Approach LOS D
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection Hwy 96E and Cross Creek
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed 9/16/2015 East/West Street Highway 96E
Analysis Year 2015 North/South Street Cross Creek Drive
Time Analyzed PM Peak Hour Peak Hour Factor 0.98
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647
Lanes
J oA A kL
=) X
- -~
i -
% is
i~ b +-
= e
- ‘s
'l <
il
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 2 0 0 1 2 0 0 0 0 0 0 0
Configuration T TR L T LR
Volume (veh/h) 2501 34 0 662 14 0
Percent Heavy Vehicles 0 0 0
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) 14
Capacity 171 24
v/c Ratio 0.58
95% Queue Length 1.7
Control Delay (s/veh) 26.0 278.1
Level of Service (LOS) D F
Approach Delay (s/veh) 278.1
Approach LOS F

Copyright © 2015 University of Florida. All Rights Reserved.
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information
Analyst FTG Intersection Highway 96E and Ridgeway
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed 9/16/2015 East/West Street Highway 96E
Analysis Year 2015 North/South Street Chester Stevens/Ridgeway
Time Analyzed AM Peak Hour Peak Hour Factor 0.98
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647
Lanes

JA L AARL

JA L ALARLUY
0 il 11 66 i i A

il il 58 i A N

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority 1u 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 1 2 0 0 1 0 0 1 0
Configuration L T TR L T TR LTR LTR
Volume (veh/h) 8 388 4 2 1957 21 16 0 2 11 0 57
Percent Heavy Vehicles 0 0 0 0 0 0 0 0
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) 8 2 18 69
Capacity 286 1170 170 157
v/c Ratio 0.03 0.00 0.11 0.44
95% Queue Length 0.1 0.0 0.3 2.0
Control Delay (s/veh) 179 8.1 28.7 45.0
Level of Service (LOS) C A D E
Approach Delay (s/veh) 0.4 0.0 28.7 45.0
Approach LOS A A D E
Copyright © 2015 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.70 Generated: 9/17/2015 2:06:47 PM
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information
Analyst FTG Intersection Highway 96E and Ridgeway
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed 9/16/2015 East/West Street Highway 96E
Analysis Year 2015 North/South Street Chester Stevens/Ridgeway
Time Analyzed PM Peak Hour Peak Hour Factor 0.98
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647
Lanes

JA L AARL

JA L ALARLUY
0 il 11 66 i i A

il il 58 i A N

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority 1u 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 1 2 0 0 1 0 0 1 0
Configuration L T TR L T TR LTR LTR
Volume (veh/h) 41 2453 7 1 632 9 6 0 1 4 0 24
Percent Heavy Vehicles 0 0 0 0 0 0 0 0
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) 42 1 7 28
Capacity 943 184 26 400
v/c Ratio 0.04 0.01 0.27 0.07
95% Queue Length 0.1 0.0 0.8 0.2
Control Delay (s/veh) 9.0 24.7 1925 147
Level of Service (LOS) A C F B
Approach Delay (s/veh) 0.1 0.0 192.5 14.7
Approach LOS A A F B
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information
Analyst FTG Intersection Carothers and S. Carother
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Carothers Parkway
Time Analyzed AM Peak Hour Peak Hour Factor 0.88
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 10647 (Existing)
Lanes
JA L AARLUY

P L

JA4 LAkl
LEF
i R IR

T.
7 il B e i B R

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 1 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 1 0 1 0 0 1 0 0 1 1 0
Configuration L R TR L T

Volume (veh/h) 0 35 448 3 6 74
Percent Heavy Vehicles 0 0 0

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Undivided

Median Storage

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 40 7

Capacity 459 561 1064

v/c Ratio 0.07 0.01

95% Queue Length 0.2 0.0

Control Delay (s/veh) 12.8 119 84

Level of Service (LOS) B B A

Approach Delay (s/veh) 11.9 0.6
Approach LOS B A
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information
Analyst FTG Intersection Carothers and S. Carother
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Carothers Parkway
Time Analyzed PM Peak Hour Peak Hour Factor 0.91
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 10647 (Existing)
Lanes

JA4 L AARLUY
P L

JA4 LAkl
LEF
i R IR

T.
7 il B e i B R

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 0 0 0 1 0 1 0 0 1 0 0 1 1 0
Configuration L R TR L T

Volume (veh/h) 3 23 116 5 43 420
Percent Heavy Vehicles 0 0 0

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Undivided

Median Storage

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 3 25 47

Capacity 403 925 1466

v/c Ratio 0.01 0.03 0.03

95% Queue Length 0.0 0.1 0.1

Control Delay (s/veh) 14.0 9.0 7.5

Level of Service (LOS) B A A

Approach Delay (s/veh) 9.5 0.7
Approach LOS A A
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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

BACKGROUND CONDITIONS

Fischbach Transportation Group (FTG, LLC) 850f 165



Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 7/12/2016
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M M " N M T & ol T » ol
Traffic Volume (vph) 499 439 158 38 1566 251 470 456 30 150 124 191
Future Volume (vph) 499 439 158 38 1566 251 470 456 30 150 124 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 2 1 1 0 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 097 09 100 100 091 091 097 095 1.00 097 095 1.00
Ped Bike Factor
Frt 0.850 0.979 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 1770 4979 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.222 0.479 0.666 0.468
Satd. Flow (perm) 802 3539 1583 892 4979 0 2407 3539 1583 1691 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 172 81 36 36
Link Speed (mph) 45 45 35 40
Link Distance (ft) 150 1130 3000 147
Travel Time (s) 2.3 17.1 58.4 25
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 542 477 172 4 1702 273 511 496 33 163 135 208
Shared Lane Traffic (%)
Lane Group Flow (vph) 542 477 172 41 1975 0 511 496 33 163 135 208
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left ~ Thru Left  Thru Right Left  Thru Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 4 4 4 8 8 2 2 2 6 6 6
Switch Phase

Baseline Synchro 9 Light Report

Page 1



Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 7/12/2016
SR o NN B R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225 25 225 225 225 225 225
Total Split (s) 25 225 225 225 225 225 225 225 225 225 225
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 110 11.0 11.0 110 11.0 110 110 110 11.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
Actuated g/C Ratio 040 040 040 040 040 040 040 040 040 040  0.40
v/c Ratio 169 034 023 012 097 053 035 005 024 010 032
Control Delay 345.0 10.2 2.9 86 215 128  10.3 38 102 8.7 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 345.0 10.2 2.9 86 215 128  10.3 38 102 8.7 9.3
LOS F B A A C B B A B A A
Approach Delay 161.5 21.2 11.3 9.4
Approach LOS F C B A
90th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
90th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
70th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
70th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
50th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
50th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
30th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
30th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
10th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
10th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
Stops (vph) 418 278 23 25 1497 333 291 9 93 70 103
Fuel Used(gal) 41 5 1 1 40 14 13 1 1 1 2
CO Emissions (g/hr) 2847 335 37 46 2789 972 910 52 96 72 109
NOx Emissions (g/hr) 554 65 7 9 543 189 177 10 19 14 21
VOC Emissions (g/hr) 660 78 9 11 646 225 211 12 22 17 25
Dilemma Vehicles (#) 0 49 0 0 162 0 51 0 0 14 0
Queue Length 50th (ft) 112 42 0 8 199 48 44 0 13 10 28
Queue Length 95th (ft) #187 68 26 m9 m#229 83 72 11 29 22 64
Internal Link Dist (ft) 70 1050 2920 67
Turn Bay Length (ft)
Base Capacity (vph) 320 1415 736 356 2040 962 1415 654 676 1415 654
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings
1: Carothers Parkway & Murfreesboro Road

7112/2016

Ay AN

[ B

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 169 034 023 012 097 053 035 005 024 010 032
Intersection Summary

Area Type: Other

Cycle Length: 45

Actuated Cycle Length: 45

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green, Master Intersection
Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.69

Intersection Signal Delay: 53.0 Intersection LOS: D
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15

Description: Hwy 96 and Carothers Pkwy

~ 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.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  1: Carothers Parkway & Murfreesboro Road

' T:az () s
22,51 | 22,51 |
' x4
I} ¥ T8 (R) @8
22.5g I 22.55 I
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 7/12/2016
A L AN S

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI © S % if
Traffic Volume (vph) 68 435 2247 45 28 175
Future Volume (vph) 68 435 2247 45 28 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 095 095 095 1.00 1.00
Ped Bike Factor
Frt 0.997 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3539 3529 0 1770 1583
Flt Permitted 0.061 0.950
Satd. Flow (perm) 114 3539 3529 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 8
Link Speed (mph) 45 45 40
Link Distance (ft) 1130 160 355
Travel Time (s) 17.1 24 6.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 74 473 2442 49 30 190
Shared Lane Traffic (%)
Lane Group Flow (vph) 74 473 2491 0 30 190
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right 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
Headway Factor 1.00 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left ~ Thru  Thru Left  Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Turn Type Perm NA NA Prot  Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Detector Phase 4 4 8 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 7/12/2016
A L AN S
Lane Group EBL EBT WBT WBR SBL SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225
Total Split (s) 66.0 66.0 66.0 240 240
Total Split (%) 73.3% 73.3% 73.3% 26.7% 26.7%
Maximum Green (s) 61.5 615 615 195 195
Yellow Time (s) 3.5 3.5 3.5 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 659 659 659 15.1 15.1
Actuated g/C Ratio 073 073 0.73 0.17  0.17
v/c Ratio 089 018 096 0.10  0.70
Control Delay 96.9 27 132 305  47.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 96.9 27 132 305 4741
LOS F A B C D
Approach Delay 154 132 44.8
Approach LOS B B D
90th %ile Green (s) 615 615 615 195 195
90th %ile Term Code Max  Max  Max Coord  Coord
70th %ile Green (s) 629 629 629 18.1 18.1
70th %ile Term Code Max  Max  Max Coord  Coord
50th %ile Green (s) 654 654 654 156  15.6
50th %ile Term Code Max  Max  Max Coord  Coord
30th %ile Green (s) 68.0 680 68.0 13.0 13.0
30th %ile Term Code Hold Hold  Max Coord  Coord
10th %ile Green (s) "7 N7 77 9.3 9.3
10th %ile Term Code Hold Hold  Max Coord  Coord
Stops (vph) 49 70 1064 25 154
Fuel Used(gal) 2 4 22 0 4
CO Emissions (g/hr) 171 301 1523 34 253
NOx Emissions (g/hr) 33 58 296 7 49
VOC Emissions (g/hr) 40 70 353 8 59
Dilemma Vehicles (#) 0 17 36 0 0
Queue Length 50th (ft) 33 22 257 14 98
Queue Length 95th (ft) #132 34 mi#811 37 161
Internal Link Dist (ft) 1050 80 275
Turn Bay Length (ft)
Base Capacity (vph) 83 2591 2585 383 349
Baseline Synchro 9 Light Report

Page 5



Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 712/2016
A o N/

Lane Group EBL EBT WBT WBR SBL SBR

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.89 0.18 0.96 0.08 0.54

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 14 (16%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road

—*g4
BE 2 |
Y -
I "oe(R) o5
245 [ Mess= |
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
— N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 41 %N 44 % if

Traffic Volume (vph) 253 196 50 1406 782 78

Future Volume (vph) 253 196 50 1406 782 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 095 100 09 100 1.00

Ped Bike Factor

Frt 0.935 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3309 0 1770 3539 1770 1583

Flt Permitted 0.421 0.950

Satd. Flow (perm) 3309 0 784 3539 1770 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 213 85

Link Speed (mph) 45 45 50

Link Distance (ft) 1550 63 683

Travel Time (s) 23.5 1.0 9.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092

Growth Factor 100% 100% 100% 100% 100% 100%

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

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 275 213 54 1528 850 85

Shared Lane Traffic (%)

Lane Group Flow (vph) 488 0 54 1528 850 85

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

Headway Factor 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 9 15 15 9

Number of Detectors 2 1 2 1 1

Detector Template Thru Left ~ Thru Left  Right

Leading Detector (ft) 100 20 100 20 20

Trailing Detector (ft) 0 0 0 0 0

Turn Type NA Perm NA Prot  Perm

Protected Phases 4 8 2

Permitted Phases 8 2

Detector Phase 4 8 8 2 2

Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 25 225 225 225
Total Split (s) 422 422 422 478 478
Total Split (%) 46.9% 46.9% 46.9% 531% 53.1%
Maximum Green (s) 37.7 377 377 433 433
Yellow Time (s) 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 37.7 37.7 377 433 433
Actuated g/C Ratio 0.42 042 042 048 048
v/c Ratio 0.32 016 1.03 1.00 0.11
Control Delay 18.1 18.1 589  B57 34
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 18.1 181 589 557 3.4
LOS B B E E A
Approach Delay 18.1 575 509
Approach LOS B E D
90th %ile Green (s) 37.7 37.7 377 433 433
90th %ile Term Code Hold Max  Max Coord Coord
70th %ile Green (s) 37.7 37.7 377 433 433
70th %ile Term Code Hold Max  Max Coord Coord
50th %ile Green (s) 37.7 37.7 377 433 433
50th %ile Term Code Hold Max  Max Coord Coord
30th %ile Green (s) 37.7 37.7 377 433 433
30th %ile Term Code Hold Max  Max Coord Coord
10th %ile Green (s) 37.7 37.7 377 433 433
10th %ile Term Code Hold Max  Max Coord Coord
Stops (vph) 328 31 1216 654 10
Fuel Used(gal) 10 1 33 22 1
CO Emissions (g/hr) 716 41 2276 1558 38
NOx Emissions (g/hr) 139 8 443 303 7
VOC Emissions (g/hr) 166 10 528 361 9
Dilemma Vehicles (#) 13 0 72 0 0
Queue Length 50th (ft) 58 19 7494 463 0
Queue Length 95th (ft) 101 44 #629  #732 23
Internal Link Dist (ft) 1470 1 603
Turn Bay Length (ft)
Base Capacity (vph) 1509 328 1482 851 805
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
-—
i N
Lane Group EBT EBR WBL WBT NBL NBR
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.32 016 1.03 1.00 0.11
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 68 (76%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 49.1 Intersection LOS: D
Intersection Capacity Utilization 89.7% ICU Level of Service E
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.

Splits and Phases:  5: Arno Road & Murfreesboro Rd

i ‘\ @2 (R} —
4785 [ Mazzs [
—
@5
4222 I
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Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 7/12/2016
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M M " N M T ol b T % » il
Traffic Volume (vph) 257 1488 326 25 675 163 287 182 67 925 544 463
Future Volume (vph) 257 1488 326 25 675 163 287 182 67 925 544 463
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 2 1 1 0 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 097 09 100 100 091 091 097 095 1.00 097 095 1.00
Ped Bike Factor
Frt 0.850 0.971 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 1770 4938 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.250 0.077 0.357 0.627
Satd. Flow (perm) 903 3539 1583 143 4938 0 1290 3539 1583 2266 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 192 70 15 140
Link Speed (mph) 45 45 35 40
Link Distance (ft) 150 1130 3000 147
Travel Time (s) 2.3 17.1 58.4 25
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 279 1617 354 27 734 177 312 198 73 1005 591 503
Shared Lane Traffic (%)
Lane Group Flow (vph) 279 1617 354 27 911 0 312 198 73 1005 591 503
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left ~ Thru Left  Thru Right Left  Thru Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 4 4 4 8 8 2 2 2 6 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 7/12/2016
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225 25 225 225 225 225 225
Total Split (s) 56.4 564 564 564  56.4 536 536 536 536 536 536
Total Split (%) 513% 513% 51.3% 51.3% 51.3% 48.7% 48.7% 48.7% 48.7% 48.7% 48.7%
Maximum Green (s) 519 519 519 519 519 49.1 49.1 49.1 49.1 49.1 49.1
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 110 11.0 11.0 110 11.0 110 110 110 11.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 519 519 519 519 519 49.1 49.1 49.1 49.1 49.1 49.1
Actuated g/C Ratio 047 047 047 047 047 045 045 045 045 045 045
v/c Ratio 065 097 042 040 0.39 054 013 010 099 037 064
Control Delay 312 446 99 320 105 266 182 147 580  21.1 21.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 312 446 99 320 105 266 182 147 580  21.1 21.0
LOS C D A C B C B B E C C
Approach Delay 37.5 11.1 22.3 38.7
Approach LOS D B C D
90th %ile Green (s) 519 519 519 519 519 49.1 49.1 49.1 49.1 49.1 49.1
90th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
70th %ile Green (s) 519 519 519 519 519 49.1 49.1 49.1 49.1 49.1 49.1
70th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
50th %ile Green (s) 519 519 519 519 519 49.1 49.1 49.1 49.1 49.1 49.1
50th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
30th %ile Green (s) 519 519 519 519 519 49.1 49.1 49.1 49.1 49.1 49.1
30th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
10th %ile Green (s) 519 519 519 519 519 49.1 49.1 49.1 49.1 49.1 49.1
10th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
Stops (vph) 199 1302 96 15 301 206 102 29 801 348 266
Fuel Used(gal) 4 31 2 1 12 9 5 2 20 6 5
CO Emissions (g/hr) 305 2178 151 37 816 652 376 131 1378 440 353
NOx Emissions (g/hr) 59 424 29 7 159 127 73 25 268 86 69
VOC Emissions (g/hr) 71 505 35 9 189 151 87 30 319 102 82
Dilemma Vehicles (#) 0 65 0 0 44 0 8 0 0 25 0
Queue Length 50th (ft) 75 566 65 8 83 80 42 23 355 142 194
Queue Length 95th (ft) 129  #745 137 #30 80 126 65 51 #506 186 313
Internal Link Dist (ft) 70 1050 2920 67
Turn Bay Length (ft)
Base Capacity (vph) 426 1669 848 67 2366 575 1579 714 1011 1579 784
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings
1: Carothers Parkway & Murfreesboro Road

7112/2016

Ay AN

[ B

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 065 097 042 040 039 054 013 010 099 037 064
Intersection Summary

Area Type: Other

Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green, Master Intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 32.2 Intersection LOS: C
Intersection Capacity Utilization 91.7% ICU Level of Service F
Analysis Period (min) 15
Description: Hwy 96 and Carothers Pkwy
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Carothers Parkway & Murfreesboro Road

3 T:az R P4
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 7/12/2016
A L AN S

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI © S b ul
Traffic Volume (vph) 145 2709 719 46 111 121
Future Volume (vph) 145 2709 719 46 111 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 095 095 095 1.00 1.00
Ped Bike Factor
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3539 3507 0 1770 1583
Flt Permitted 0.329 0.950
Satd. Flow (perm) 613 3539 3507 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 17 132
Link Speed (mph) 45 45 40
Link Distance (ft) 1130 160 355
Travel Time (s) 17.1 24 6.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 158 2945 782 50 121 132
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 2945 832 0 121 132
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right 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
Headway Factor 1.00 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left ~ Thru  Thru Left  Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Turn Type Perm NA NA Prot  Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Detector Phase 4 4 8 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 7/12/2016
A L AN S
Lane Group EBL EBT WBT WBR SBL SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225
Total Split (s) 874 874 874 226 226
Total Split (%) 79.5% 79.5% 79.5% 20.5% 20.5%
Maximum Green (s) 829 829 829 18.1 18.1
Yellow Time (s) 3.5 3.5 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 882 882 882 128 128
Actuated g/C Ratio 080 0.80 0.80 012  0.12
v/c Ratio 032 1.04 030 059 044
Control Delay 35 333 1.9 57.1 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 35 333 1.9 57.1 12.1
LOS A C A E B
Approach Delay 31.7 1.9 33.6
Approach LOS C A C
90th %ile Green (s) 833 833 833 177 177
90th %ile Term Code Max  Max  Hold Coord  Coord
70th %ile Green (s) 862 862 86.2 148 148
70th %ile Term Code Max  Max  Hold Coord  Coord
50th %ile Green (s) 882 832 882 128 1238
50th %ile Term Code Max  Max  Hold Coord  Coord
30th %ile Green (s) 902 902 902 10.8 108
30th %ile Term Code Max  Max  Hold Coord  Coord
10th %ile Green (s) 93.1 93.1 93.1 7.9 7.9
10th %ile Term Code Max  Max  Hold Coord  Coord
Stops (vph) 29 1224 100 102 19
Fuel Used(gal) 2 53 2 3 1
CO Emissions (g/hr) 107 3735 164 179 54
NOx Emissions (g/hr) 21 727 32 35 11
VOC Emissions (g/hr) 25 866 38 41 13
Dilemma Vehicles (#) 0 69 17 0 0
Queue Length 50th (ft) 17 71186 34 82 0
Queue Length 95th (ft) m27 m#1303  m50 137 53
Internal Link Dist (ft) 1050 80 275
Turn Bay Length (ft)
Base Capacity (vph) 491 2837 2815 291 370
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 7/12/2016
A AN S
Lane Group EBL EBT WBT WBR SBL SBR
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 032 1.04 030 042 0.36
Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 16 (15%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 25.9 Intersection LOS: C
Intersection Capacity Utilization 88.5% ICU Level of Service E
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.
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road
Py
[37.45 |
o e
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
— N ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 41 %N 44 % if

Traffic Volume (vph) 1275 1446 72 426 288 34

Future Volume (vph) 1275 1446 72 426 288 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 095 100 09 100 1.00

Ped Bike Factor

Frt 0.920 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3256 0 1770 3539 1770 1583

Flt Permitted 0.048 0.950

Satd. Flow (perm) 3256 0 89 3539 1770 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 743 37

Link Speed (mph) 45 45 50

Link Distance (ft) 1550 63 683

Travel Time (s) 23.5 1.0 9.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092

Growth Factor 100% 100% 100% 100% 100% 100%

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

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 1386 1572 78 463 313 37

Shared Lane Traffic (%)

Lane Group Flow (vph) 2958 0 78 463 313 37

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

Headway Factor 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 9 15 15 9

Number of Detectors 2 1 2 1 1

Detector Template Thru Left ~ Thru Left  Right

Leading Detector (ft) 100 20 100 20 20

Trailing Detector (ft) 0 0 0 0 0

Turn Type NA Perm NA Prot  Perm

Protected Phases 4 8 2

Permitted Phases 8 2

Detector Phase 4 8 8 2 2

Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 25 225 225 225
Total Split (s) 87.0 870 870 230 230
Total Split (%) 79.1% 791% 79.1% 20.9% 20.9%
Maximum Green (s) 82.5 825 825 185 185
Yellow Time (s) 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 82.5 825 825 185 185
Actuated g/C Ratio 0.75 075 075 017 0.7
v/c Ratio 1.13 118 017 105 0.12
Control Delay 68.2 191.5 41 1119 136
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 191.5 41 1119 136
LOS E F A F B
Approach Delay 68.2 311 1015
Approach LOS E C F
90th %ile Green (s) 82.5 825 825 185 185
90th %ile Term Code Max Max  Max Coord Coord
70th %ile Green (s) 82.5 825 825 185 185
70th %ile Term Code Max Max  Max Coord Coord
50th %ile Green (s) 82.5 825 825 185 185
50th %ile Term Code Max Max  Max Coord Coord
30th %ile Green (s) 82.5 825 825 185 185
30th %ile Term Code Max Max  Max Coord Coord
10th %ile Green (s) 82.5 825 825 185 185
10th %ile Term Code Max Max  Max Coord Coord
Stops (vph) 627 42 111 244 10
Fuel Used(gal) 73 3 2 12 0
CO Emissions (g/hr) 5099 235 134 808 28
NOx Emissions (g/hr) 992 46 26 157 5
VOC Emissions (g/hr) 1182 54 31 187 6
Dilemma Vehicles (#) 136 0 19 0 0
Queue Length 50th (ft) 1215 ~66 42 T242 0
Queue Length 95th (ft) m#1137 #118 56  #416 29
Internal Link Dist (ft) 1470 1 603
Turn Bay Length (ft)
Base Capacity (vph) 2627 66 2654 297 297
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 7/12/2016

— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.13 118 017 105 0.12
Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 28 (25%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 66.0 Intersection LOS: E
Intersection Capacity Utilization 105.2% ICU Level of Service G
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.
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  5: Arno Road & Murfreesboro Rd
i ‘\ @2 (1) —g4
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection Hwy 96E and Cross Creek
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed July 2016 East/West Street Highway 96E
Analysis Year 2015 North/South Street Cross Creek Drive
Time Analyzed AM Peak Hour Peak Hour Factor 0.95
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Background)
Lanes
J oA A kL
=) X
- -~
i -
% is
R b -
= e
- ‘s
'l <
il
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 2 0 0 1 2 0 0 0 0 0 0 0
Configuration T TR L T LR
Volume (veh/h) 455 8 0 2253 39 2
Percent Heavy Vehicles 0 0 0
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) 43
Capacity 1087 163
v/c Ratio 0.26
95% Queue Length 1.0
Control Delay (s/veh) 8.3 34.8
Level of Service (LOS) A D
Approach Delay (s/veh) 348
Approach LOS D
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection Hwy 96E and Cross Creek
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed July 2016 East/West Street Highway 96E
Analysis Year 2015 North/South Street Cross Creek Drive
Time Analyzed PM Peak Hour Peak Hour Factor 0.98
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Background)
Lanes
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Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 2 0 0 1 2 0 0 0 0 0 0 0
Configuration T TR L T LR
Volume (veh/h) 2783 37 0 750 15 0
Percent Heavy Vehicles 0 0 0
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) 15
Capacity 131 16
v/c Ratio 0.96
95% Queue Length 23
Control Delay (s/veh) 324 539.1
Level of Service (LOS) D F
Approach Delay (s/veh) 539.1
Approach LOS F
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HCS 2010 Two-Way Stop Control Summary Report

General Information

Site Information

Analyst FTG Intersection Highway 96E and Ridgeway
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed July 2016 East/West Street Highway 96E
Analysis Year 2015 North/South Street Chester Stevens/Ridgeway
Time Analyzed AM Peak Hour Peak Hour Factor 0.98
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Background
Lanes
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Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority 1u 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 1 2 0 0 1 0 0 1 0
Configuration L T TR L T TR LTR LTR
Volume (veh/h) 9 441 7 3 2164 23 27 0 4 12 0 62
Percent Heavy Vehicles 0 0 0 0 0 0 0 0
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) 9 3 32 75
Capacity 236 1115 134 124
v/c Ratio 0.04 0.00 0.24 0.61
95% Queue Length 0.1 0.0 0.9 31
Control Delay (s/veh) 20.8 8.2 40.2 71.2
Level of Service (LOS) C A E F
Approach Delay (s/veh) 0.4 0.0 40.2 712
Approach LOS A A E F
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection Highway 96E and Ridgeway
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed July 2016 East/West Street Highway 96E
Analysis Year 2015 North/South Street Chester Stevens/Ridgeway
Time Analyzed PM Peak Hour Peak Hour Factor 0.98
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Background)
Lanes
J oA A kL
=) L.
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~B ¥
= s
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il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority 1u 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 1 2 0 0 1 0 0 1 0
Configuration L T TR L T TR LTR LTR
Volume (veh/h) 45 2720 18 3 711 10 13 0 2 4 0 26
Percent Heavy Vehicles 0 0 0 0 0 0 0 0
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) 46 3 15 31
Capacity 879 142 16 360
v/c Ratio 0.05 0.02 0.91 0.09
95% Queue Length 0.2 0.1 23 0.3
Control Delay (s/veh) 9.3 31.0 506.7 16.0
Level of Service (LOS) A D F C
Approach Delay (s/veh) 0.2 0.1 506.7 16.0
Approach LOS A A F C
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HCS 2010 Two-Way Stop Control Summary Report

General Information

Site Information

Analyst FTG Intersection Carothers and S. Carother
Agency/Co. FTG Jurisdiction Franklin, TN

Date Performed 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Carothers Parkway

Time Analyzed AM Peak Hour Peak Hour Factor 0.88
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 10647 (Background)
Lanes
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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 0 0 0 1 0 1 0 0 1 0 0 1 1 0
Configuration L R TR L T
Volume (veh/h) 37 146 665 30 97 322
Percent Heavy Vehicles 0 0 0
Proportion Time Blocked
Right Turn Channelized No No No No
Median Type Undivided
Median Storage
Delay, Queue Length, and Level of Service
Flow Rate (veh/h) 42 166 110
Capacity 144 397 839
v/c Ratio 0.29 0.42 0.13
95% Queue Length 11 20 0.5
Control Delay (s/veh) 40.0 204 9.9
Level of Service (LOS) E C A
Approach Delay (s/veh) 244 23
Approach LOS @ A
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HCS 2010 Two-Way Stop Control Summary Report

General Information

Site Information

Analyst FTG Intersection Carothers and S. Carother
Agency/Co. FTG Jurisdiction Franklin, TN

Date Performed 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Carothers Parkway

Time Analyzed PM Peak Hour Peak Hour Factor 0.91
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 10647 (Background)
Lanes
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g o
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] il G 85 5 M R
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 1 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 1 0 1 0 0 1 0 0 1 1 0
Configuration L R TR L T
Volume (veh/h) 58 132 454 63 159 649
Percent Heavy Vehicles 0 0 0
Proportion Time Blocked
Right Turn Channelized No No No No
Median Type Undivided
Median Storage
Delay, Queue Length, and Level of Service
Flow Rate (veh/h) 64 145 175
Capacity 98 550 1014
v/c Ratio 0.65 0.26 0.17
95% Queue Length 32 11 0.6
Control Delay (s/veh) 93.3 139 9.3
Level of Service (LOS) F B A
Approach Delay (s/veh) 382 18
Approach LOS E A
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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

TOTAL PROJECTED CONDITIONS

Fischbach Transportation Group (FTG, LLC) 1100f 165



Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 9/1/2016
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M M ol N b b T ol T » ol
Traffic Volume (vph) 499 446 183 41 1588 260 546 498 38 153 138 191
Future Volume (vph) 499 446 183 41 1588 260 546 498 38 153 138 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 2 1 1 0 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 097 09 100 100 091 091 097 095 1.00 097 095 1.00
Ped Bike Factor
Frt 0.850 0.979 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 1770 4979 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.222 0.476 0.657 0.436
Satd. Flow (perm) 802 3539 1583 887 4979 0 2374 3539 1583 1576 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 199 83 41 36
Link Speed (mph) 45 45 35 40
Link Distance (ft) 150 1130 3000 147
Travel Time (s) 2.3 17.1 58.4 25
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 542 485 199 45 1726 283 593 541 41 166 150 208
Shared Lane Traffic (%)
Lane Group Flow (vph) 542 485 199 45 2009 0 593 541 41 166 150 208
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left ~ Thru Left  Thru Right Left  Thru Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 4 4 4 8 8 2 2 2 6 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 9/1/2016
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225 25 225 225 225 225 225
Total Split (s) 25 225 225 225 225 25 225 225 225 225 225
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 110 11.0 11.0 110 11.0 110 110 110 11.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
Actuated g/C Ratio 040 040 040 040 040 040 040 040 040 040  0.40
v/c Ratio 169 034 026 013 0098 062 038 0.06 026 0.1 0.32
Control Delay 3450 103 2.9 87 236 144  10.6 38 105 8.8 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 345.0 103 2.9 87 236 144  10.6 38 105 8.8 9.3
LOS F B A A C B B A B A A
Approach Delay 157.0 232 12.3 5
Approach LOS F C B A
90th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
90th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
70th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
70th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
50th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
50th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
30th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
30th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
10th %ile Green (s) 180 180 180 180 18.0 180 180 180 180 180 18.0
10th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
Stops (vph) 418 283 25 26 1520 409 322 10 96 79 103
Fuel Used(gal) 41 5 1 1 41 17 14 1 1 1 2
CO Emissions (g/hr) 2847 341 42 49 2889 1153 998 65 99 81 109
NOx Emissions (g/hr) 554 66 8 9 562 224 194 13 19 16 21
VOC Emissions (g/hr) 660 79 10 11 669 267 231 15 23 19 25
Dilemma Vehicles (#) 0 49 0 0 161 0 55 0 0 15 0
Queue Length 50th (ft) 112 43 0 9 203 59 48 0 13 12 28
Queue Length 95th (ft) #187 70 27  mi10 m#234 100 78 12 30 24 64
Internal Link Dist (ft) 70 1050 2920 67
Turn Bay Length (ft)
Base Capacity (vph) 320 1415 752 354 2041 949 1415 657 630 1415 654
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings
1: Carothers Parkway & Murfreesboro Road

9/1/2016

Ay AN

[ B

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 169 034 026 013 098 062 038 006 026 011 032
Intersection Summary

Area Type: Other

Cycle Length: 45

Actuated Cycle Length: 45

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green, Master Intersection
Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.69

Intersection Signal Delay: 52.1 Intersection LOS: D
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15

Description: Hwy 96 and Carothers Pkwy

~ 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.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  1: Carothers Parkway & Murfreesboro Road

' T:az () s
22,51 | 22,51 |
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22.5g I 22.55 I
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 9/1/2016
A L AN S

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI © S % if
Traffic Volume (vph) 68 453 2281 47 29 175
Future Volume (vph) 68 453 2281 47 29 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 095 095 095 1.00 1.00
Ped Bike Factor
Frt 0.997 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3539 3529 0 1770 1583
Flt Permitted 0.061 0.950
Satd. Flow (perm) 114 3539 3529 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 8
Link Speed (mph) 45 45 40
Link Distance (ft) 1130 160 355
Travel Time (s) 17.1 24 6.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 74 492 2479 51 32 190
Shared Lane Traffic (%)
Lane Group Flow (vph) 74 492 2530 0 32 190
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right 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
Headway Factor 1.00 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left ~ Thru  Thru Left  Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Turn Type Perm NA NA Prot  Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Detector Phase 4 4 8 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 9/1/2016
A L AN S
Lane Group EBL EBT WBT WBR SBL SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225
Total Split (s) 670 670 670 230 230
Total Split (%) 74.4% T74.4% 74.4% 25.6% 25.6%
Maximum Green (s) 62.5 625 625 185 185
Yellow Time (s) 3.5 3.5 3.5 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 66.1  66.1  66.1 149 149
Actuated g/C Ratio 073 073 0.73 0.17  0.17
v/c Ratio 089 019 098 011 0.7
Control Delay 95.3 27 149 31.0  48.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 95.3 27 149 31.0 481
LOS F A B C D
Approach Delay 148 149 45.7
Approach LOS B B D
90th %ile Green (s) 625 625 625 185 185
90th %ile Term Code Max  Max  Max Coord  Coord
70th %ile Green (s) 629 629 629 18.1 18.1
70th %ile Term Code Max  Max  Max Coord  Coord
50th %ile Green (s) 654 654 654 156  15.6
50th %ile Term Code Max  Max  Max Coord  Coord
30th %ile Green (s) 68.0 680 68.0 13.0 13.0
30th %ile Term Code Hold Hold  Max Coord  Coord
10th %ile Green (s) "7 N7 77 9.3 9.3
10th %ile Term Code Hold Hold  Max Coord  Coord
Stops (vph) 49 72 1070 24 155
Fuel Used(gal) 2 4 23 0 4
CO Emissions (g/hr) 170 312 1593 34 256
NOx Emissions (g/hr) 33 61 310 7 50
VOC Emissions (g/hr) 39 72 369 8 59
Dilemma Vehicles (#) 0 18 38 0 0
Queue Length 50th (ft) 33 23 268 15 98
Queue Length 95th (ft) #131 35 mi#823 39 163
Internal Link Dist (ft) 1050 80 275
Turn Bay Length (ft)
Base Capacity (vph) 83 2599 2593 363 331
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 9/1/2016
A o N/

Lane Group EBL EBT WBT WBR SBL SBR

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.89 0.19 0.98 0.09 0.57

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 14 (16%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 16.9 Intersection LOS: B
Intersection Capacity Utilization 82.9% 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.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road

—*g4
67z |
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Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 9/1/2016
— N ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 41 %N 44 % if

Traffic Volume (vph) 268 200 50 1411 784 78

Future Volume (vph) 268 200 50 1411 784 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 095 100 09 100 1.00

Ped Bike Factor

Frt 0.936 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3313 0 1770 3539 1770 1583

Flt Permitted 0.408 0.950

Satd. Flow (perm) 3313 0 760 3539 1770 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 217 84

Link Speed (mph) 45 45 50

Link Distance (ft) 1550 63 683

Travel Time (s) 23.5 1.0 9.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092

Growth Factor 100% 100% 100% 100% 100% 100%

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

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 291 217 54 1534 852 85

Shared Lane Traffic (%)

Lane Group Flow (vph) 508 0 54 1534 852 85

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

Headway Factor 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 9 15 15 9

Number of Detectors 2 1 2 1 1

Detector Template Thru Left ~ Thru Left  Right

Leading Detector (ft) 100 20 100 20 20

Trailing Detector (ft) 0 0 0 0 0

Turn Type NA Perm NA Prot  Perm

Protected Phases 4 8 2

Permitted Phases 8 2

Detector Phase 4 8 8 2 2

Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 9/1/2016
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 25 225 225 225
Total Split (s) 42.3 423 423 477 4717
Total Split (%) 47.0% 47.0% 47.0% 53.0% 53.0%
Maximum Green (s) 37.8 378 378 432 432
Yellow Time (s) 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 37.8 378 378 432 432
Actuated g/C Ratio 0.42 042 042 048 048
v/c Ratio 0.33 017 1.03 100 0.11
Control Delay 18.1 182 592  56.9 35
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 18.1 182 592 569 35
LOS B B E E A
Approach Delay 18.1 578 521
Approach LOS B E D
90th %ile Green (s) 37.8 378 378 432 432
90th %ile Term Code Hold Max  Max Coord Coord
70th %ile Green (s) 37.8 378 378 432 432
70th %ile Term Code Hold Max  Max Coord Coord
50th %ile Green (s) 37.8 378 378 432 432
50th %ile Term Code Hold Max  Max Coord Coord
30th %ile Green (s) 37.8 378 378 432 432
30th %ile Term Code Hold Max  Max Coord Coord
10th %ile Green (s) 37.8 378 378 432 432
10th %ile Term Code Hold Max  Max Coord Coord
Stops (vph) 366 31 1220 655 10
Fuel Used(gal) 11 1 33 23 1
CO Emissions (g/hr) 767 41 2290 1575 38
NOx Emissions (g/hr) 149 8 446 306 7
VOC Emissions (g/hr) 178 10 531 365 9
Dilemma Vehicles (#) 13 0 73 0 0
Queue Length 50th (ft) 61 19 7497 7468 0
Queue Length 95th (ft) 102 44 #631  #735 24
Internal Link Dist (ft) 1470 1 603
Turn Bay Length (ft)
Base Capacity (vph) 1517 319 1486 849 803
Baseline Synchro 9 Light Report

Page 10



Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 9/1/2016
-—
i N
Lane Group EBT EBR WBL WBT NBL NBR
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.33 017 1.03 1.00 0.11
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 68 (76%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 49.4 Intersection LOS: D
Intersection Capacity Utilization 89.9% ICU Level of Service E
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.

Splits and Phases:  5: Arno Road & Murfreesboro Rd
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Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 9/1/2016
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations MM ol N b b T b T & » il
Traffic Volume (vph) 257 1512 408 34 689 169 335 209 72 935 589 463
Future Volume (vph) 257 1512 408 34 689 169 335 209 72 935 589 463
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 2 1 1 0 2 1 2 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 097 09 100 100 091 091 097 095 1.00 097 095 1.00
Ped Bike Factor
Frt 0.850 0.970 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3433 3539 1583 1770 4933 0 3433 3539 1583 3433 3539 1583
Flt Permitted 0.239 0.055 0.324 0.599
Satd. Flow (perm) 864 3539 1583 102 4933 0 1171 3539 1583 2165 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 173 54 11 142
Link Speed (mph) 45 45 35 40
Link Distance (ft) 150 1130 3000 147
Travel Time (s) 2.3 17.1 58.4 25
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 279 1643 443 37 749 184 364 227 78 1016 640 503
Shared Lane Traffic (%)
Lane Group Flow (vph) 279 1643 443 37 933 0 364 227 78 1016 640 503
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left ~ Thru Left  Thru Right Left  Thru Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 4 4 4 8 8 2 2 2 6 6 6
Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

1: Carothers Parkway & Murfreesboro Road 9/1/2016
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225 25 225 225 225 225 225
Total Split (s) 770 770 770 770 770 730 730 730 730 730 730
Total Split (%) 513% 513% 51.3% 51.3% 51.3% 48.7% 48.7% 48.7% 48.7% 48.7% 48.7%
Maximum Green (s) 725 725 725 725 725 685 685 685 685 685 685
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 110 11.0 11.0 110 11.0 110 110 110 11.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 725 725 725 725 725 685 685 685 685 685 685
Actuated g/C Ratio 048 048 048 048 048 046 046 046 046 046 046
v/c Ratio 067 09 052 076 0.39 068 0.14  0.11 1.03 040 0.3
Control Delay 392 517 178 959 143 40.1 240 204 759 280 256
Queue Delay 0.0 5.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 392 572 178 959 143 40.1 240 204 759 280 256
LOS D E B F B D C C E C C
Approach Delay 47.7 17.4 32.3 50.0
Approach LOS D B C D
90th %ile Green (s) 725 725 725 725 725 685 685 685 685 685 685
90th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
70th %ile Green (s) 725 725 725 725 725 685 685 685 685 685 685
70th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
50th %ile Green (s) 725 725 725 725 725 685 685 685 685 685 685
50th %ile Term Code Max Max Max Max Max Coord Coord Coord Coord Coord Coord
30th %ile Green (s) 725 725 725 725 725 685 685 685 685 685 685
30th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
10th %ile Green (s) 725 725 725 725 725 685 685 685 685 685 685
10th %ile Term Code Max Max Max  Hold  Hold Coord Coord Coord Coord Coord Coord
Stops (vph) 199 1351 173 25 326 263 117 34 822 379 260
Fuel Used(gal) 5 34 4 1 13 12 6 2 23 8 5
CO Emissions (g/hr) 334 2390 282 86 898 837 449 148 1640 536 380
NOx Emissions (g/hr) 65 465 55 17 175 163 87 29 319 104 74
VOC Emissions (g/hr) 77 554 65 20 208 194 104 34 380 124 88
Dilemma Vehicles (#) 0 49 0 0 18 0 7 0 0 20 0
Queue Length 50th (ft) 105 802 176 17 124 142 66 37 7545 215 269
Queue Length 95th (ft) 168  #980 278  #108 156 209 94 70  #681 267 397
Internal Link Dist (ft) 70 1050 2920 67
Turn Bay Length (ft)
Base Capacity (vph) 417 1710 854 49 2412 534 1616 728 988 1616 800
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings
1: Carothers Parkway & Murfreesboro Road

9/1/2016

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 61 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 067 1.00 052 076 0.39 068 014 0.1 1.03 040 0.63
Intersection Summary

Area Type: Other

Cycle Length: 150
Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green, Master Intersection

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 42.1

Intersection Capacity Utilization 93.4%

Analysis Period (min) 15

Description: Hwy 96 and Carothers Pkwy

~ 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.

Splits and Phases:  1: Carothers Parkway & Murfreesboro Road

Intersection LOS: D
ICU Level of Service F
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 9/1/2016
A AN S

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI © S b ul
Traffic Volume (vph) 145 2748 748 47 113 121
Future Volume (vph) 145 2748 748 47 113 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 1 1
Taper Length (ft) 25 25
Lane Util. Factor 1.00 095 095 095 1.00 1.00
Ped Bike Factor
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1770 3539 3507 0 1770 1583
Flt Permitted 0.318 0.950
Satd. Flow (perm) 592 3539 3507 0 1770 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 17 132
Link Speed (mph) 45 45 40
Link Distance (ft) 1130 160 355
Travel Time (s) 17.1 24 6.1
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 092 092 092 092 092 092
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 158 2987 813 51 128 132
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 2987 864 0 123 132
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right 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
Headway Factor 1.00 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 2 2 1 1
Detector Template Left ~ Thru  Thru Left  Right
Leading Detector (ft) 20 100 100 20 20
Trailing Detector (ft) 0 0 0 0 0
Turn Type Perm NA NA Prot  Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Detector Phase 4 4 8 6 6
Switch Phase

Baseline Synchro 9 Light Report

Page 4



Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 9/1/2016
A L AN S
Lane Group EBL EBT WBT WBR SBL SBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 25 225 225 225 225
Total Split (s) 127.0 1270 127.0 230 230
Total Split (%) 84.7% 84.7% 84.7% 15.3% 15.3%
Maximum Green (s) 1225 1225 1225 185 185
Yellow Time (s) 3.5 3.5 3.5 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 1259 1259 1259 15.1 15.1
Actuated g/C Ratio 084 084 084 0.10  0.10
v/c Ratio 032 1.01 029 069 048
Control Delay 31 219 1.8 847 150
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31 219 1.8 847 150
LOS A C A F B
Approach Delay 21.0 1.8 48.6
Approach LOS C A D
90th %ile Green (s) 1225 1225 1225 185 185
90th %ile Term Code Max  Max  Hold Coord  Coord
70th %ile Green (s) 1229 1229 1229 18.1 18.1
70th %ile Term Code Max  Max  Hold Coord  Coord
50th %ile Green (s) 1253 1253 1253 157 157
50th %ile Term Code Max  Max  Hold Coord  Coord
30th %ile Green (s) 127.7 127.7 1277 133 133
30th %ile Term Code Max  Max  Hold Coord  Coord
10th %ile Green (s) 1311 131.1 1311 9.9 9.9
10th %ile Term Code Max  Max  Hold Coord  Coord
Stops (vph) 25 1176 87 108 17
Fuel Used(gal) 1 47 2 3 1
CO Emissions (g/hr) 103 3289 153 229 58
NOx Emissions (g/hr) 20 640 30 45 11
VOC Emissions (g/hr) 24 762 36 53 13
Dilemma Vehicles (#) 0 52 14 0 0
Queue Length 50th (ft) 20 1627 43 118 0
Queue Length 95th (ft) m28 m#1681 m55 187 65
Internal Link Dist (ft) 1050 80 275
Turn Bay Length (ft)
Base Capacity (vph) 496 2970 2946 218 310
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road 9/1/2016
A AN S
Lane Group EBL EBT WBT WBR SBL SBR
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 032 1.01 0.29 056 043
Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 16 (11%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 18.7 Intersection LOS: B
Intersection Capacity Utilization 89.7% ICU Level of Service E
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.
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  2: Murfreesboro Road/Murfreesboro Rd & Clovercroft Road
Py
127s |
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 9/1/2016
— N ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 41 %N 44 % if

Traffic Volume (vph) 1284 1449 72 442 293 34

Future Volume (vph) 1284 1449 72 442 293 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0% 0% 0%

Storage Length (ft) 0 0 0 0

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Lane Util. Factor 095 095 100 09 100 1.00

Ped Bike Factor

Frt 0.920 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3256 0 1770 3539 1770 1583

Flt Permitted 0.035 0.950

Satd. Flow (perm) 3256 0 65 3539 1770 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 589 37

Link Speed (mph) 45 45 50

Link Distance (ft) 1550 63 683

Travel Time (s) 23.5 1.0 9.3

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Peak Hour Factor 092 092 092 092 092 092

Growth Factor 100% 100% 100% 100% 100% 100%

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

Bus Blockages (#/hr) 0 0 0 0 0 0

Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 1396 1575 78 480 318 37

Shared Lane Traffic (%)

Lane Group Flow (vph) 2971 0 78 480 318 37

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

Headway Factor 1.00 100 100 100 1.00 1.00

Turning Speed (mph) 9 15 15 9

Number of Detectors 2 1 2 1 1

Detector Template Thru Left ~ Thru Left  Right

Leading Detector (ft) 100 20 100 20 20

Trailing Detector (ft) 0 0 0 0 0

Turn Type NA Perm NA Prot  Perm

Protected Phases 4 8 2

Permitted Phases 8 2

Detector Phase 4 8 8 2 2

Switch Phase

Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 9/1/2016
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 25 225 225 225
Total Split (s) 120.0 120.0 120.0 300  30.0
Total Split (%) 80.0% 80.0% 80.0% 20.0% 20.0%
Maximum Green (s) 115.5 1165 1165 2565 255
Yellow Time (s) 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0
Recall Mode None None None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 115.5 1155 1155 255 255
Actuated g/C Ratio 0.77 077 077 017 0.17
v/c Ratio 1.15dr 156 018 106 0.12
Control Delay 67.4 351.2 48 1264  16.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 67.4 351.2 48 1264  16.1
LOS E F A F B
Approach Delay 67.4 532 1149
Approach LOS E D F
90th %ile Green (s) 115.5 1155 1155 255 255
90th %ile Term Code Max Max  Max Coord Coord
70th %ile Green (s) 115.5 1155 1155 255 255
70th %ile Term Code Max Max  Max Coord Coord
50th %ile Green (s) 115.5 1155 1155 255 255
50th %ile Term Code Max Max  Max Coord Coord
30th %ile Green (s) 115.5 1155 1155 255 255
30th %ile Term Code Max Max  Max Coord Coord
10th %ile Green (s) 115.5 1155 1155 255 255
10th %ile Term Code Max Max  Max Coord Coord
Stops (vph) 1618 42 108 252 8
Fuel Used(gal) 85 6 2 13 0
CO Emissions (g/hr) 5951 398 136 886 27
NOx Emissions (g/hr) 1158 78 27 172 5
VOC Emissions (g/hr) 1379 92 32 205 6
Dilemma Vehicles (#) 46 0 15 0 0
Queue Length 50th (ft) ~1686 ~58 57 T340 0
Queue Length 95th (ft) m#1671 #173 74 #539 34
Internal Link Dist (ft) 1470 1 603
Turn Bay Length (ft)
Base Capacity (vph) 2642 50 2725 300 299
Baseline Synchro 9 Light Report
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Lanes, Volumes, Timings

5: Arno Road & Murfreesboro Rd 9/1/2016
-—
i N
Lane Group EBT EBR WBL WBT NBL NBR
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.12 156 018 1.06 0.12
Intersection Summary
Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 48 (32%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.56

Intersection Signal Delay: 69.7 Intersection LOS: E
Intersection Capacity Utilization 105.8% ICU Level of Service G
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.
m  Volume for 95th percentile queue is metered by upstream signal.
dr Defacto Right Lane. Recode with 1 though lane as a right lane.

Splits and Phases:  5: Arno Road & Murfreesboro Rd
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection Hwy 96E and Cross Creek
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street Highway 96E
Analysis Year 2015 North/South Street Cross Creek Drive
Time Analyzed AM Peak Hour Peak Hour Factor 0.95
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes
J oA A kL
=) X
- -~
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- ‘s
'l <
il
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 2 0 0 1 2 0 0 0 0 0 0 0
Configuration T TR L T LR
Volume (veh/h) 474 8 0 2289 39 2
Percent Heavy Vehicles 0 0 0
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) 43
Capacity 1068 158
v/c Ratio 0.27
95% Queue Length 1.0
Control Delay (s/veh) 8.4 36.1
Level of Service (LOS) A E
Approach Delay (s/veh) 36.1
Approach LOS E
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection Hwy 96E and Cross Creek
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street Highway 96E
Analysis Year 2015 North/South Street Cross Creek Drive
Time Analyzed PM Peak Hour Peak Hour Factor 0.98
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes
J oA A kL
=) X
- -~
i -
% is
R b -
= e
- ‘s
'l <
il
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 2 0 0 1 2 0 0 0 0 0 0 0
Configuration T TR L T LR
Volume (veh/h) 2824 37 0 780 15 0
Percent Heavy Vehicles 0 0 0
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) 15
Capacity 126 15
v/c Ratio 1.02
95% Queue Length 24
Control Delay (s/veh) 335 588.8
Level of Service (LOS) D F
Approach Delay (s/veh) 588.8
Approach LOS F

Copyright © 2016 University of Florida. All Rights Reserved.
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information
Analyst FTG Intersection Highway 96E and Ridgeway
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street Highway 96E
Analysis Year 2015 North/South Street Chester Stevens/Ridgeway
Time Analyzed AM Peak Hour Peak Hour Factor 0.98
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes

JA L AARL

JA L ALARLUY
0 il 11 66 i i A

il il 58 i A N

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority 1u 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 1 2 0 0 1 0 0 1 0
Configuration L T TR L T TR LTR LTR
Volume (veh/h) 9 449 18 7 2167 23 60 0 15 12 0 62
Percent Heavy Vehicles 0 0 0 0 0 0 0 0
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) 9 7 76 75
Capacity 236 1097 141 122
v/c Ratio 0.04 0.01 0.54 0.61
95% Queue Length 0.1 0.0 27 31
Control Delay (s/veh) 20.9 8.3 57.3 72.6
Level of Service (LOS) C A F F
Approach Delay (s/veh) 0.4 0.0 57.3 726
Approach LOS A A F F
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information
Analyst FTG Intersection Highway 96E and Ridgeway
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street Highway 96E
Analysis Year 2015 North/South Street Chester Stevens/Ridgeway
Time Analyzed PM Peak Hour Peak Hour Factor 0.98
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes

JA L AARL

JA L ALARLUY
0 il 11 66 i i A

il il 58 i A N

Major Street: East-West

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority 1u 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 1 2 0 0 1 2 0 0 1 0 0 1 0
Configuration L T TR L T TR LTR LTR
Volume (veh/h) 45 2725 54 15 720 10 34 0 9 4 0 26
Percent Heavy Vehicles 0 0 0 0 0 0 0 0
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) 46 15 44 31
Capacity 872 136 17 328
v/c Ratio 0.05 0.11 2.59 0.09
95% Queue Length 0.2 0.4 6.1 0.3
Control Delay (s/veh) 94 34.6 1186.2 17.1
Level of Service (LOS) A D F C
Approach Delay (s/veh) 0.1 0.7 1186.2 17.1
Approach LOS A A F C
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information
Analyst FTG Intersection Carothers and S. Carother
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Carothers Parkway
Time Analyzed AM Peak Hour Peak Hour Factor 0.88
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes

JA4 L AARLUY
P L

JA4 LAkl
LEF
i R IR

T.
7 il B e i B R

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 0 0 0 1 0 1 0 0 1 0 0 1 1 0
Configuration L R TR L T

Volume (veh/h) 37 272 665 30 139 322
Percent Heavy Vehicles 0 0 0

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Undivided

Median Storage

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 42 309 158

Capacity 117 397 839

v/c Ratio 0.36 0.78 0.19

95% Queue Length 14 6.6 0.7

Control Delay (s/veh) 51.8 394 10.3

Level of Service (LOS) F E B

Approach Delay (s/veh) 40.9 31
Approach LOS E A
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HCS 2010 Two-Way Stop Control Summary Report

General Information Site Information
Analyst FTG Intersection Carothers and S. Carother
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Carothers Parkway
Time Analyzed PM Peak Hour Peak Hour Factor 0.91
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes

JA4 L AARLUY
P L

JA4 LAkl
LEF
i R IR

T.
7 il B e i B R

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 0 0 0 1 0 1 0 0 1 0 0 1 1 0
Configuration L R TR L T

Volume (veh/h) 58 212 454 63 295 649
Percent Heavy Vehicles 0 0 0

Proportion Time Blocked

Right Turn Channelized No No No No

Median Type Undivided

Median Storage

Delay, Queue Length, and Level of Service

Flow Rate (veh/h) 64 233 324
Capacity 53 550 1014
v/c Ratio 121 0.42 0.32
95% Queue Length 5.6 21 14
Control Delay (s/veh) 318.9 16.3 10.2
Level of Service (LOS) F C B
Approach Delay (s/veh) 81.5 3.2
Approach LOS F A
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection S. Carothers and Project
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Western Project Access
Time Analyzed AM Peak Hour Peak Hour Factor 0.80
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes
J oA A kL
=) X
- -~
i -
b 8
= e
- ‘s
'l <
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 0 0
Configuration LT TR LR
Volume (veh/h) 6 163 292 3 8 17
Percent Heavy Vehicles 0 0 0
Proportion Time Blocked
Right Turn Channelized No No No No
Median Type Undivided
Median Storage
Delay, Queue Length, and Level of Service
Flow Rate (veh/h) 212 31
Capacity 1201 569
v/c Ratio 0.18 0.05
95% Queue Length 0.0 0.2
Control Delay (s/veh) 8.0 117
Level of Service (LOS) A B
Approach Delay (s/veh) 0.4 11.7
Approach LOS A B
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection S. Carothers and Project
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Western Project Access
Time Analyzed PM Peak Hour Peak Hour Factor 0.80
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes
J oA A kL
=) X
- -~
i -
b 8
= e
- ‘s
'l <
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 0 0
Configuration LT TR LR
Volume (veh/h) 18 340 259 9 5 11
Percent Heavy Vehicles 0 0 0
Proportion Time Blocked
Right Turn Channelized No No No No
Median Type Undivided
Median Storage
Delay, Queue Length, and Level of Service
Flow Rate (veh/h) 447 20
Capacity 1236 507
v/c Ratio 0.36 0.04
95% Queue Length 0.1 0.1
Control Delay (s/veh) 8.0 124
Level of Service (LOS) A B
Approach Delay (s/veh) 0.6 124
Approach LOS A B
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection S. Carothers and Project
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Main Project Access
Time Analyzed AM Peak Hour Peak Hour Factor 0.80
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes
J oA A kL
=) X
- -~
i -
b 8
= e
- ‘s
'l <
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 0 0
Configuration LT TR LR
Volume (veh/h) 36 135 186 11 34 109
Percent Heavy Vehicles 0 0 0
Proportion Time Blocked
Right Turn Channelized No No No No
Median Type Undivided
Median Storage
Delay, Queue Length, and Level of Service
Flow Rate (veh/h) 214 178
Capacity 1332 690
v/c Ratio 0.16 0.26
95% Queue Length 0.1 1.0
Control Delay (s/veh) 7.8 120
Level of Service (LOS) A B
Approach Delay (s/veh) 19 12.0
Approach LOS A B
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection S. Carothers and Project
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Main Project Access
Time Analyzed PM Peak Hour Peak Hour Factor 0.80
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes
J oA A kL
=) X
- -~
i -
b 8
= e
- ‘s
'l <
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 0 0
Configuration LT TR LR
Volume (veh/h) 118 227 199 36 21 69
Percent Heavy Vehicles 0 0 0
Proportion Time Blocked
Right Turn Channelized No No No No
Median Type Undivided
Median Storage
Delay, Queue Length, and Level of Service
Flow Rate (veh/h) 432 112
Capacity 1279 522
v/c Ratio 0.34 0.21
95% Queue Length 0.4 0.8
Control Delay (s/veh) 8.2 138
Level of Service (LOS) A B
Approach Delay (s/veh) 35 13.8
Approach LOS A B
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection S. Carothers and Project
Agency/Co. FTG Jurisdiction Franklin, TN
Date Performed Aug 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Main Project Access
Time Analyzed AM Peak Hour Peak Hour Factor 0.80
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes
J oA A kL
=) X
- -~
i -
b 8
= e
- ‘s
'l <
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 0 0
Configuration LT TR LR
Volume (veh/h) 36 150 231 11 34 109
Percent Heavy Vehicles 0 0 0
Proportion Time Blocked
Right Turn Channelized No No No No
Median Type Undivided
Median Storage
Delay, Queue Length, and Level of Service
Flow Rate (veh/h) 233 178
Capacity 1270 632
v/c Ratio 0.18 0.28
95% Queue Length 0.1 12
Control Delay (s/veh) 7.9 129
Level of Service (LOS) A B
Approach Delay (s/veh) 1.8 129
Approach LOS A B
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General Information

HCS 2010 Two-Way Stop Control Summary Report

Site Information

Analyst FTG Intersection S. Carothers and Project
Agency/Co. FTG Jurisdiction Franklin, TN

Date Performed Aug 2016 East/West Street S. Carothers Road
Analysis Year 2016 North/South Street Main Project Access

Time Analyzed PM Peak Hour Peak Hour Factor 0.80
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description 10647 (Total)
Lanes
J oA A kL
=) X
- -~
i -
b 8
= e
- ‘s
'l <
il 1 % i Al 6
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R U L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 0 1 0 0 0 0 0 0 0
Configuration LT TR LR
Volume (veh/h) 118 277 228 36 21 69
Percent Heavy Vehicles 0 0 0
Proportion Time Blocked
Right Turn Channelized No No No No
Median Type Undivided
Median Storage
Delay, Queue Length, and Level of Service
Flow Rate (veh/h) 494 112
Capacity 1241 471
v/c Ratio 0.40 0.24
95% Queue Length 0.4 0.9
Control Delay (s/veh) 8.3 15.0
Level of Service (LOS) A C
Approach Delay (s/veh) 33 15.0
Approach LOS A C

Copyright © 2016 University of Florida. All Rights Reserved.

HCS 2010™ TWSC Version 6.70
6_fupm_future.xtw

Generated: 9/1/2016 10:44:15 AM




Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

APPENDIX C
TRAFFIC SIGNAL WARRANTS
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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

The Federal Highway Administration has published the Manual on Uniform dr@fintrol
Devices 2010(MUTCD 2010), which includes eight traffic signal warrants that help traffi
engineering professionals to identify when a traffic signal installation tdigdsat a particular
location. These eight warrantnclude minimum conditions that are compared to existing or
projected traffic conditions, and typically, traffic signals should not be iadtalhless at least one
of the MUTCD warrants is met. Of the eight total signal warrants, the followangedwant to

the intersection considered as part of this study:

Warrant 1, Eight- Hour Vehicular Volume

The Minimum Vehicular Volume, Condition A, is intended for application where a \aigene

of intersecting traffic is the principal reason to consider installing aictraffjnal. The
Interruption of Continuous Traffic, Condition B, is intended for aggtion where the traffic
volume on a major street is so heavy that traffic on a minor intersecting sffeet sxcessive
delay or conflict in entering or crossing the major street.

Standard: The need for a traffic control signal shall be considérad engineering study finds
that one of the following conditions exists for each of any eight hours of an adergage

A. The vehicles per hour given in both of the 100% columns of Condition A in Tdble
exist on the major street and on the higher volumreor-street approaches, respectively,
to the intersection, or

B. The vehicles per hour given in both of the 100% columns of Condition B in Tald&i§t
on the major street and on the higher volume mstiet approaches, respectively, to the
intersection

In applying each condition, the major street and minor street volumes shatlthe same eight
hours. On the minor street, the higher volume shall not be required to be on the same approach
during each of these eight hours.

Option: If the posted o statutory speed limit or the 85" percentile speed on the major
street exceeds 40 mph, or if the intersection lies within the builip area of an isolated
community having a population of less than 10,000, the traffic volumes in the 70%olumns
in Table C1 may be used in place of the 100% columns.

Standard: The need for a traffic control signal shall be considered if an engineeunhg fsids
that both of the following conditions exists for each of any eight hours of an average day:

A. The vehicles perdur given in both of the 80% columns of Condition A in Tableexist
on the major street and on the higher volume mstiet approaches, respectively, to the
intersection, and

B. The vehicles per hour given in both of the 80% columns of Condition B ile Tdbexist
on the major street and on the higher volume msgtiet approaches, respectively, to the
intersection.
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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

These major street and minor street volumes shall be for the same eighoheach condition;
however, the eight hours satisfied in Condition A shall not be required to be the gatrfeoais
satisfied in Condition B. On the minor street, the higher volume shall not be required tdhbe on t
same approach during each of these eight hours.

TABLE C1. WARRANT 1, EIGHT -HOUR VEHICULAR VOL UME

CONDITION A — MINIMUM VEHICULAR VOLUME

, Vehicles per hour on higher
. Vehicles per hour on _
Number of lanes for moving _ volume minor street
, major street
traffic on each approach approach

(total of both approaches) L
(one direction only)

Major Street Minor Street 100% 80% 70% 100% 80% 70%
1 lane 1 lane 500 400 350 150 120 105
2 or more lanes 1 lane 600 480 420 150 120 105
2 or more lanes 2 or more lanes 600 480 420 200 160 140
1 lane 2 or more lanes 500 400 350 200 160 140

CONDITION B —INTERRUPTION OF CONTINUOUS TRAFFIC

_ Vehicles per hour on higher
. Vehicles per hour on ,
Number of lanes for moving , volume minor street
_ major street
traffic on each approach approach

(total of both approaches) o
(one direction only)

Major Street Minor Street 100% 80% 70% 100% 80% 70%
1 lane 1 lane 750 600 525 75 60 53

2 or more lanes 1 lane 900 720 630 75 60 53

2 or more lanes 2 or more lanes 900 720 630 100 80 70
1 lane 2 or more lanes 750 600 525 100 80 70
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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

Warrant 2, Four- Hour Vehicular Volume

The FourHour Vehicular Volume signal warrant conditions are intended to be applied wkere t
volume of intersecting traffic is the principal reason to consider installindfia signal.

Standard: The need for a traffic control signal shall be cdesed if an engineering study finds

that for each of any four hours of an average day, the plotted points representirgdies yper

hour on the major street (total of both approaches) and the corresponding vehicles per hour on the
higher volume minor street approach (one direction only) all fall above the applicabteircur

Figure C1-Graph A for the existing combination of approach lanes. On the minor street, th
higher volume shall not be required to be on the same approach during each of these four hours.

Option: If the posted or statutory speed limit or the 8% percentile speed on the major
street exceeds 40 mph, or if the intersection lies within the builip area of an isolated
community having a population of less than 10,000, Figur€1-Graph B may be used in
place of FigureC1-Graph A.
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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

APPENDIX D
INFORMATION ABOUT APPROVED PROJECTS
IN THE VICINITY OF THE PROJECT SITE
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NOTES

1. APORTION OF THE SUBJECT PROPERTY IS LOCATED IN ZONE "X" AS
SHOWN HEREON ACCORDING TO FEDERAL EMERGENCY MANAGEMENT
AGENCY FIRM (FLOOD INSURANCE RATE MAP) COMMUNITY PANEL No.
47187C0214F DATED SEPTEMBER 29th, 2006.

2. NO MINERAL RIGHTS ARE HELD BY PARTIES OUTSIDE OF THE OWNER.

3. SURVEY INFORMATION PROVIDED BY:
JOHN DUFFER, RLS
615.297.5509 S
johnduffer@comcast.net ’Q’
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GREG GAMBLE

DEVELOPMENT PLANNING AND
LANDSCAPE ARCHITECTURE

144 SOUTHEAST PARKWAY
SUITE 230
FRANKLIN, TENNESSEE 37064

615.975.5765
greggamble209@gmail.com

/ REVISIONS

VICINITY MAP

NOT TO SCALE

WARREN RD (ROW VARIES)

o

MAP, GROUP, PARCEL NUMBER:

EXISTING ZONING:
PROPOSED ZONING:

MAP 89, PARCEL 37

RESIDENTIAL VARIETY (RX)
RESIDENTIAL VARIETY (RX)

k2
PROJECT NAME: SIMMONS RIDGE PUD SUBDIVISION
COF-PROJECT No:
SUBDIVISION: SIMMONS RIDGE
_ LOT NUMBER:
ADDRESS: 4408 SOUTH CAROTHERS SOUTH
CITY: : FRANKLIN
COUNTY: WILLIAMSON
STATE; TENNESSEE
CIVIL DISTRICT: 14th

GCG JOB No. 2012-__

JULY 09, 2012

CHARACTER AREA OVERLAY: MCEWEN (MECO-6)
APPLICABLE DEVELOPMENT STD: CONVENTIONAL
TOTAL AC: 88.67 ACRES
TOTAL SF: 3,862,465 SF
OWNER/APPLICANT: SIMMONS RIDGE LLC
ADDRESS: 235 NOAH DRIVE
FRANKLIN, TN 37064

> CONTACT:
OFFICE PHONE:
EMAIL ADDRESS:

PLANNER/LANDSCAPE ARCHITECT:
ADDRESS:

OFFICE PHONE:

JAY FRANKS
615.300.0001
jfranks130@msn.com

GREG GAMBLE

144 SOUTHEAST PARKWAY
SUITE 230

FRANKLIN, TN 37064
615.975.5765

EMAIL ADDRESS: greggamble@gmail.com
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SLOPES 14% TO 19%

SLOPES 20% AND ABOVE :
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DEVELOPMENT PLAN
4408 SOUTH CAROTHERS ROAD
WILLIAMSON COUNTY, FRANKLIN, TN 37064
COF PROJECT No.

DEVELOPMENT PLAN SHT. 1 OF 2
SIMMONS RIDGE PUD SUBDIVISION
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DEED BOOK 4971 PAGES 322-335
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DEED BOOK 4971 PAGES 335
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CONNECTIVITY LINK Q STREET LIGHT

TEMPORARY. CONSTRUCTION. EASEMENT

DEVELOPMENT PLAN NOTES:

1. BOUNDARY INFORMATION PROVIDED BY GRESHAM SMITH PARTNERS. TOPOGRAPHIC
INFORMATION FROVIDED BY CITY OF FRANKLIN GIS DEPARTMENT,

2. THIS PROPERTY CAN BE REFERENCED AS TAX MAP 89 &106, PARCELS 05001 & 18121.
3. THERE ARE NO HISTORICAL STRUCTURES ON THIS SITE.

4, THE PUD DEVELOPMENT PLAN WILL RESULT IN A TOTAL OF 168 PROPOSED UNITS. BASED ON AN
AVERAGE OF 10 VEHICLE TRIPS PER DAY PER HOUSEHOLD UNIT, THIS WILL GENERATE A TOTAL OF
1,680 TOTAL VEHICLE TRIPS PER DAY.

5. ADEQUATE TURNING MOVEMENTS SHALL BE PROVIDED FOR UTILITY AND SERVICE VEHICLES. ALL
STREETS SHALL MEET THE CITY OF FRANKLIN TRANSPORTATION AND STREET TECHNICAL STANDARDS.

6. INITIAL DISCUSSION WITH THE CITY OF FRANKLIN ENGINEERING INDICATES THERE IS ADEQUATE
CAPACITY TO SERVE THE PROPOSED DEVELOPMENT WITH SEWER SERVICES.

7. ALL PUBLIC IMPROVEMENTS TO BE LOCATED WITHIN AN EASEMENT

8. THE APPLICANT WILL ENDEAVOR, TO THE EXTENT POSSIBLE, TO PRESERVE EXISTING SUITABLE
TREES ALONG THE EDGES AND THE INTERIOR OF THE SITE. EXISTING TREES TO BE SAVED WILL BE
FLAGGED PRIOR TO THE COMMENCEMENT OF CONSTRUCTION. DURING THE CONSTRUCTION
PHASE, THREE PROTECTION FENCING SHALL BE INSTALLED NEAR THE DRIP LINE OF THE PRESERVED
TREES. NO CONSTRUCTION ACTIVITY OR STORAGE SHALL OCCUR WITHIN THE TREE PROTECTION
ZONES.

9. LIGHTING WILL BE PEDESTRIAN IN SCALE AND LOCATED TO ENSURE SAFE MOVEMENT OF
PEDESTRIAN / VEHICLES AND FOR SECURITY PURPOSES WHILE ADHERING TO THE CITY OF FRANKLIN
DESIGN STANDARDS. MIDDLE TENNESSEE ELECTRIC SHALL APPROVE STREET LIGHT STANDARDS.
DIRECTIONAL LIGHTING WILL BE DESIGNED SO AS TO MINIMIZE GLARE AND REFLECTION ON
ADJACENT PROPERTIES.

10. SIGNS WILL MEET THE REQUIREMENTS OF THE CITY OF FRANKLIN ZONING ORDINANCE,
CHAPTER 8.7 SIGNS. SIGN CONTROLS WILL BE ESTABLISHED, FOR THE DEVELOPMENT, TO SAFELY
FACILITATE PEDESTRIAN AND VEHICULAR MOVEMENT IN AN ATTRACTIVE AND EFFICIENT MANNER.
SIGNAGE WILL BE COMPATIBLE WITH THE SURROUNDINGS, WILL BE APPROPRIATE TO RESIDENTIAL
SCALE AND EXPRESS THE IDENTITY OF THE DEVELOPMENT.

11. WATER FACILITIES
WATER SERVICE WILL BE COORDINATED WITH THE CITY OF FRANKLIN TO PROVIDE ADEQUATE FLOW
AND CAPACITY. ALL WATER MAINS SHALL BE LOCATED IN A 20' PUBLIC UTILITY EASEMENT.

12. SEWER FACILITIES - SEWER SERVICE WILL BE COORDINATED WITH THE CITY OF FRANKLIN TO
PROVIDE ADEQUATE FLOW AND CAPACITY. ALL SEWER LINES SHALL BE LOCATED IN A 20' SANITARY
SEWER EASEMENT.

13. A 25' TRANSITIONAL FEATURE HAS BEEN PROVIDED ON THE EASTERN BOUNDARY OF THE
PROPERTY.

14. ALL FACILITIES SHALL BE DESIGNED TO MEET ALL CITY OF FRANKLIN ORDINANCE.
15. DEVELOPMENT STANDARDS WITHIN 500' OF THE SITE ARE CONVENTIONAL.

16. SIMMONS RIDGE IS A PLANNED DEVELOPMENT TO THE NORTH OF OUR PROJECT SITE. THERE IS
ALSO A FUTURE PROPOSED DEVELOPMENT TO THE WEST OF PROJECT BOUNDARY. MEETINGS HAVE
BEEN CONDUCTED WITH THE OWNER REPRESENTATIVES FOR THE ADJACENT PROPOSED
DEVELOPMENTS TO COORDINATE ACCESS POINTS AND CONNECTIVITY BETWEEN THE PROPERTIES.

17. WATER, SEWER & REPURIFIED WATER FACILITIES
1) EXISTING FACILITIES
1) SANITARY SEWER SYSTEM
A) UTILITY DISTRICT JURISDICTION: CITY OF FRANKLIN
B) UTILITY DISTRICT ADDITIONAL FLOW IS 168 SFUE.
1 SFUE = 350 GALLONS/UNIT/DAY
SFUE - SINGLE FAMILY UNIT EQUIVALENT
2) DOMESTIC WATER SUPPLY
A) UTILITY DISTRICT JURISDICTION: MILCROFTON
3) NATURAL GAS SERVICE
A) UTILITY DISTRICT JURISDICTION: ATMOS ENERGY
4) ELECTRIC SERVICE
A) UTILITY DISTRICT JURISDICTION:
MIDDLE TENNESSEE ELECTRIC MEMBERSHIP CORPORATION
1l) PROPOSED FACILITIES
A) DEMAND IN GALLONS PER DAY
168 X 350 GPD = 58,800 GPD

18. THERE ARE NO ANTICIPATED IMPACTS ON STREETS SHOWN IN THE MAJOR THOROUGHFARE
PLAN, THE LOCAL STREET PLAN, OR THE BIKE PEDESTRIAN PLAN.

19. FROM THIS SITE, IT IS APPROXIMATELY 2.5 MILES TO THE FIRE STATION ON HWY. 96/JORDAN
ROAD AND 4 MILES TO THE CITY POLICE DEPARTMENT LOCATED DOWNTOWN AT CITY HALL.

THE NEAREST PARK AND RECREATIONAL FACILITIES ARE LOCATED APPROXIMATELY 3.7 MILES

WEST OF THE DEVELOPMENT ON HWY. 96 (PINKERTON PARK). CHEEK PARK AND THE WILLIAMSON
COUNTY RECREATION CENTER ARE APPROXIMATELY 5.5 MILES FROM THE PROPOSED DEVELOPMENT.

20. THIS DEVELOPMENT WILL RESULT IN AN INCREASE OF 168 HOUSEHOLD UNITS, BASED ON AN
AVERAGE OF 0.64 SCHOOL AGE STUDENTS PER SINGLE FAMILY HOUSEHOLD, THIS WILL INCREASE
THE CURRENT STUDENT SCHOOL POPULATION BY A TOTAL OF +/- 108 STUDENTS WITHIN THE
FOLLOWING CATEGORIES: PAGE HIGH SCHOOL, PAGE MIDDLE SCHOOL, AND TRINITY
ELEMENTARY SCHOOL.

21. THE SUBJECT PROPERTY IS CONSISTENT WITH THE McEWEN CHARACTER AREA
INCLUDING THE GUIDING PRINCIPALS OF SPECIAL AREA 6:

-REFLECTS SAME CHARACTER OF CURRENT AND PROPOSED DEVELOPMENT.

22. THE PROPOSED DEVELOPMENT PATTERN CONSISTS OF LOTS WHICH ARE COMPARABLE TO THE
EXISTING AND PROPOSED SURROUNDING DEVELOPMENT.

23. ALL PARKING REQUIREMENTS SHALL BE MET WITH GARAGES AND DRIVEWAYS AT EACH
RESIDENTIAL UNIT AS WELL AS SUPPLEMENTAL ONSTREET PARKING WHERE VILLA UNITS ARE PLANNED.

24. RESIDENTIAL FIRE SPRINKLER SYSTEMS SHALL BE PROVIDED IF 1,500 GPM / 20 PSI IS NOT

AVAILABLE.
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SITE DATA

PROJECT NAME: ECHELON

TAX MAP: 898106

PACREL: 089-05001 & 106-18121

c: FRANKLIN

COUNTY: WILLIAMSON

STATE: TENNESSEE

CIVIL DISTRICT: 14

LAND USE/ZONING: AG (AGRICULTURAL DISTRICT)

ADDRESS: 4419 S CAROTHERS ROAD
FRANKLIN, TENNESSEE

DEED BOOK:

OWNER: JOHN T. HELM IV & ELLEN HELM SACCHI

EXISTING ZONING AND CHARACTER AREA OVERLAY: AG - McEWEN-6
PROPOSED ZONING: PUD RX RESIDENTIAL VARIETY
‘OTHER APPLICABLE OVERLAYS: FFO & FWO
APPLICABLE DEVELOPMENT STANDARD: CONVENTIONAL
ACREAGE OF SITE +/-57.23
TOTAL UNITS: 168
DENSITY:
SECTION 1: 3.55 DU/AC
SECTION 2: 2.91 DU/AC
SECTION 3: 2.02 DU/AC
SECTION 4: 2.55 DU/AC
RESIDENTIAL UNITS:
MANOR: 32
GARDEN: 43
COTTAGE: n
VILLA: 48
TOWN HOMES: 34
‘OPEN SPACE REQUIREMENTS
FORMAL OPEN SPACE REQUIRED +/-2.86 AC.
INFORMAL OPEN SPACE REQUIRED +/-5.75 AC.
FORMAL OPEN SPACE PROVIDED +/-2.86 AC.
INFORMAL OPEN SPACE PROVIDED +/-11.80 AC.
OPEN SPACE CHART
OPEN SPACE #1: INFORMAL +/- 0.55 AC.
OPEN SPACE #2: INFORMAL +/-0.17 AC.
OPEN SPACE #3: INFORMAL +/-0.56 AC.

OPEN SPACE #4: FORMAL

OPEN SPACE #5A-5D: INFORMAL
OPEN SPACE #6: INFORMAL
OPEN SPACE #7: INFORMAL

OPEN SPACE #8: INFORMAL +/-0.75 AC.
OPEN SPACE #9: FORMAL +/-0.18 AC.
OPEN SPACE #10: FORMAL +/-2.00 AC.
OPEN SPACE #11: INFORMAL +/- 674 AC.
PARKLAND DEDICATION PROVIDED +/-2.81 AC. (122,400 SF)
(35 UN x 1,2005F)-+{134 UN x 600SF) = 122,4005F (+/-2.81 AC)
CONNECTIVITY INDEX 1.73
(26 LINKS / x15NODES = 1.73)
PROPOSED BUILDING SETBACKS - MANOR LOTS
FRONT BUILDING SETBACK: 15' MINIMUM
SIDE BUILDING SETBACK: 5' MINIMUM
REAR BUILDING SETBACK: 10 MINIMUM
PROPOSED BUILDING SETBACKS - GARDEN, COTTAGE LOTS LOTS
FRONT BUILDING SETBACK: 8 MINIMUM
SIDE BUILDING SETBACK: 5' MINIMUM
REAR BUILDING SETBACK: 10' MINIMUM
PROPOSED BUILDING SETBACKS - VILLA, TOWN HOME LOTS
FRONT BUILDING SETBACK: 5'/ 8 MINIMUM (SEE SHEET A1.00)
SIDE BUILDING SETBACK: 5' MINIMUM
REAR BUILDING SETBACK: 4 MINIMUM
ENGINEERING PROVIDED BY: APPLICANT:
MICHAEL RAY JOHN HAAS
FISHER & ARNOLD INC. EDGE

1420 DONELSON PIKE, SUITE A-12
NASHVILLE, TN. 37217

210 12TH AVE. SOUTH
SUITE 202

(615) 383-6300 NASHVILLE TN, 37203

mray@fisherarnold.com (615) 250-8154
jhacs@edgela.com

DEVELOPER: DEVELOPER:

T. KEITH GLENN KHRIS PASCARELLA

CRESCENT RESOURCES ~ PEARL STREET PARTNERS, LLC

227 W. TRADE STREET
SUITE 1000

205 POWELL PLACE
BRENTWOOD TN 37027

CHARLOTTE, NC. 28202 kpascarelle@pearlsireetpariners.com

S, IF YOU DIG TENNESSEE..
N CALL US FIRSTI
1-800—351-1111
Tt o ot
IT'S THE LAW

o' 100' 200 400'

D

NORTH

EDGE

LANNING LANDSCAPE ABCHTECTURE GIAPHC DESGN

210 Twelfth Avenue South
Suite 202

Naoshville, Tennessee 37203
P 615-250-8154

F 615-250-8155

mFIS}JER & ARNOLD, INC
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| DEVELOPMENT PROGRAM

| Single Family Homes: 211
Cattage Series: 126
Total Homes:

L

Neighbaihood Park

P T

WATER'S EDGE

FRANKLIN, TENINESSEE
CONCEPTUAL MASTER PLAN

gamble design collaborative

January Bth, 2013




Fis chbach
Transportation Group, LLC

Traffic Engineering and Planning
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Figure 6A.
AM Peak Hour Traffic Volumes

Generated by the Water’s Edge Project
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Fis chbach
Transportation Group, LLC

Traffic Engineering and Planning
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LAND USE PLAN COMPLIANCE

CHARACTER AREA OVERLAY: SWC0-3
APPLICABLE DEVELOPMENT STANDARD: CONVENTIONAL

1. THE EXISTING USES WITHIN SEWARD HALL CHARACTER AREA 3 ARE
PREDOMINANTLY SINGLE FAMILY DETACHED HOMES. THE PROPOSED PLAN
PROVIDES SINGLE FAMILY HOME LOTS.

2. THE PROPOSED DEVELOPMENT PLAN PRESERVES THE FRONT PORTION OF THE
PROPERTY ALONG MURFREESBORO ROAD AS OPEN SPACE. THIS OPEN SPACE
"FRONT YARD" IS CONSISTENT WITH THE CHARACTER OF THE CORRIDOR.

3. THE PROPOSED DEVELOPMENT WILL BE ACCESSED FROM RIDGEWAY DRIVE

LOCAL COMPATIBILITY

THE PROPOSED SUBDIVISION IS PLANNED WITH TWO STORY SINGLE FAMILY HOMES
RANGING IN SIZE BETWEEN 3500 SQUARE FEET AND 4600 SQUARE FEET. THESE
HOMES ARE COMPATIBLE WITH THE HOMES WITHIN THE ADJACENT
NEIGHBORHOODS, RIDGEWAY AND CROSS CREEK SUBDIVISIONS EVEN THOUGH
THEY ARE PROPOSED ON LOTS LESS THAN ONE ACRE,

THE HOMES WITHIN THE RIDGEWAY AND CROSS CREEK SUBDIVISIONS ARE
BETWEEN 1900 TO 5700 SQUARE FEET IN SIZE. THE AVERAGE HOME IS 3500 SQUARE
FEET IN SIZE. THESE HOMES WERE BUILT ON ONE ACRE LOTS WITH SEPTIC TANKS
ACCORDING TO WILLIAMSON COUNTY DEVELOPMENT REGULATIONS.

SINCE THE DEVELOPMENT OF THESE HOMES, SEWER HAS BEEN MADE ACCESSIBLE
BY THE CITY OF FRANKLIN WITH A SEWER MAIN ALONG MURFREESBORO ROAD.

THE PROPOSED PUD PLAN FOLLOWS THE ZONING ORDINANCE'S REQUIREMENTS
FOR PROVIDING A TYPE 'C' INCOMPATIBLE USE BUFFERS WHERE ADJACENT LOTS
ARE LESS THAN 75% OF THE ADJACENT LOTS. A TYPE 'C' BUFFER IS PLANNED ON 3
BOUNDARIES OF THE SITE ADJOINING ADJACENT LOTS ZONED NEIGHBORHOOD
CCONSERVATION (WILLIAMSON COUNTY). IN ADDITION TO SPACIAL REQUIREMENTS,
THIS BUFFER WILL INCLUDE 16 TREES AND 40 SHRUBS EVERY ONE HUNDRED LINEAR
FEET. THE NEIGHBORING HOMES AVERAGE A REAR SETBACK OF 88 FEET FROM
OCTOBER PARK'S BOUNDARY. HOMES ARE AS CLOSE AS 25 FEET TO THE PROPERTY
AND AS FAR AWAY AS 165 FEET. THE AVERAGE DISTANCE BETWEEN THE NEW
HOMES AND THE EXISTING HOMES WILL BE 138 FEET.

COMPATIBILITY OF LOT SIZE SHOULD NOT BE THE ONLY FACTOR TO DETERMINE
APPROPRIATENESS OF THE DEVELOPMENT PLAN. THE PROPOSED PLAN IS
COMPATIBLE IN THE SIZE OF HOME AND COST OF HOME, AND ARE FULLY SCREENED
FOR THE PRIVACY OF THE EXISTING NEIGHBORS AND THE NEW RESIDENTS.

THE DEVELOPMENT OF ONE ACRE LOTS WITHIN THE CITY OF FRANKLIN IS OFTEN
BOTH COST PROHIBITIVE FOR DEVELOPMENT AND COST PROHIBITIVE FOR LONG
TERM MAINTENANCE OF INFRASTRUCTURE. THE DENSITY AND LOT SIZES
PROPOSED IN THE PUD ARE NECESSARY DUE TO THE COST OF INFRASTRUCTURE
AND COST OF LAND. BOTH RIDGEWAY AND CROSS CREEK SUBDIVISIONS WERE
DEVELOPED WITHOUT STORMWATER DETENTION BASINS, SEWER, CURB AND
GUTTER, SIDEWALKS, FORMAL OPEN SPACE, NOR INFORMAL OPEN SPACE
PRESERVATION AREAS. THE PER LOT COST OF DEVELOPMENT, INSTALLATION, AND
MAINTENANCE IS DISPROPORTIONATELY HIGHER FOR NEW DEVELOPMENT THAN
THE ADJACENT EXISTING SUBDIVISIONS DUE TO THE CITY'S DESIGN STANDARDS.

CONNECTIVITY INDEX

0 LINKS 1
X NODES 4

INDEX = 1.0

DUE TO EXISTING CONDITIONS OF THIS PROPERTY, AND ADJACENT
EXISTING SUBDIVISION, OFF-SITE CONNECTIONS ARE NOT POSSIBLE
AND ARE NOT PROVIDED WITH THIS PUD. A SPECIAL EXCEPTION IS
REQUESTED FROM THE ENGINEERING DEPARTMENT FOR OFF SITE
CCONNECTIONS.

INCOMPATIBLE USE BUFFER

THE SOUTHERN, EASTERN, AND WESTERN BOUNDARIES SHALL HAVE
A TYPE 'C' INCOMPATIBLE USE BUFFER AS SHOWN ON THE SITE PLAN.
INCOMPATIBLE USE BUFFERS ARE TO BE PLACED IN A LANDSCAPE
EASEMENT. (SEE DIAGRAM BELOW)

20' LANDSCAPE 20' DRAINAGE |1U‘LAND APE

EASEMENT EASEMENT EASEMENT

|—_ 50' INCOMPATABLE USE BUFFER —l

PARKLAND DEDICATION
PARKLAND DEDICATION SHALL BE FEE IN LIEU OF FOR THIS
DEVELOPMENT PLAN.

PROPERTY LINE

19 X 1200SF = 22,800 SF (0.52 ACRES)

HYDRANT FIRE FLOW  (HYDRANT LOCATED 500' EAST
OF THE INTERSECTION OF RIDGEWAY DR AND HWY 96)
WATER MAIN 16" DUCTILE IRON

1455 GPM
STATIC PRESSURE: 99 PSI
RESIDUAL PRESSURE: 75 PSI

STREAMSIDE BUFFER ENHANCEMENT

ENHANCEMENT SHALL INCLUDE REMOVAL OF INVASIVE SPECIES AND
THE RE-ESTABLISHMENT OF NATIVE SPECIES WHICH PROVIDES A MIX
OF CANOPY TREES, UNDERSTORY SHRUBS, AND A NATIVE SEED MIX
OF FORBES/GRASSES/SEDGES/RUSHES SUITABLE FOR A MOIST
SHADED UNDERSTORY.

THERE SHALL BE NO CLEARING, GRADING, CONSTRUCTION, STORAGE,
OR DISTURBANCE OF VEGETATION ALLOWED IN THE STREAM BUFFER
EXCEPT AS PERMITTED BY THE CITY ENGINEER.

PHASING
THE DEVELOPMENT WILL BE CONSTRUCTED AS A SINGLE PHASE.

CRITCAL TREE LOTS
LOTS 3, 4,5, 6, 14, 16 & 20 ARE CRITICAL TREE LOTS.

@ GRAPHIC SCALE: "=500 FT
500

SITE DATA:
PROJECT NAME: OCTOBER PARK
PROJECT NUMBER: 4686
SUBDIVISION: NA
LOT NUMBER: NA
ADDRESS: 1110 RIDGEWAY DRIVE
crry: FRANKLIN, TN
COUNTY: WILLIAMSON
STATE: TENNESSEE
CIVIL DISTRICT: 14TH CIVIL DISTRICT
MAP, GROUP, PARCEL NUMBERS: MAP 79, PARCELS 60.07, 60.01, AND MAP.
79M GROUP B PARGEL 1.00
EXISTING ZONING: WILLIAMSON COUNTY
NEIGHBORHOOD CONSERVATION
PROPOSED ZONING: SD-R 1.6 DIUA
CHARACTER AREA OVERLAY: SWCO-3
APPLICABLE DEVELOPMENT STANDARD: CONVENTIONAL
TOTAL ACREAGE 11.88 AC
TOTAL SQUARE FOOTAGE: 517,412 SF
MINIMUM REQUIRED SETBACKS
FRONT YARD: 15'
REAR YARD: VARIES WITH BUFFER TREATMENT
SIDE YARD: &'
OWNER: R. GLENN ADAMS
ADDRESS 1100 RIDGEWAY DRIVE
FRANKLIN, TN 37067
CONTACT GLENN ADAMS
APPLICANT: VERTEX DEVELOPMENTN, LLC
ADDRESS 1212 HOSS ROAD
POWELL, TN 37849
OFFICE PHONE 865-384-8124
EMAIL ADDRESS sbethel.bethel@gmail.com
CONTACT STEVE BETHEL
PLANNER/LANDSCAPE ARCHITECT: GAMBLE DESIGN COLLABORATIVE
ADDRESS 144 SOUTHEAST PARKWAY
SUITE 200
FRANKLIN, TN 37064
OFFICE PHONE 615.975.5765
EMAIL ADDRESS greggamble209@gmail.com
CONTACT GREG GAMBLE
PROJECT CHARACTERISTICS
BUILDING SQUARE FOOTAGE: N/A
BUILDING HEIGHT: 2STORY
LANDSCAPE SURFACE RATIO: 0.84
MINIMUM LANDSCAPE RATIO 0.40
INCOMPATIBLE-USE BUFFER REQUIRED: YES
TYPE A BUFFER TO NORTH
TYPE C BUFFER, SOUTH, EAST,
AND WEST
MINIMUM PARKING REQUIRED: N/A
MAXIMUM PARKING LIMIT: N/A
EXISTING PARKING: N/A
PARKING PROVIDED: SINGLE FAMILY DETACHED
2PER UNIT
RESIDENTIAL DENSITY: 1.60 DU/A (19 UNITS)
EXISTING TREE CANOPY: 1.66 AC
PRESERVED TREE CANOPY: 1.48 AC
PARKLAND FEE IN LIEU
OPEN SPACE: 276 AG PROVIDED (23.22%)

TOTAL REQUIRED: 1.79 AC (15% OF ACREAGE)
TOTAL PROVIDED: 2.76 AC (23.22%)
FORMAL: .70 AC (39.1% OF REQUIRED)
REQUIRED: .59 AC (33%)
PROVIDED: .70 AC (39.1%)
INFORMAL PROVIDED: 2.06 AC

STATEMENT OF IMPACTS

WATER

WATER SERVICE WILL BE PROVIDED BY THE MILCROFTON UTILITY DISTRICT.
THE WATER MAIN WILL BE SERVED FROM A MAIN IN RIDGEWAY DRIVE.

19 x 350 GDP = 6,650 GDP

SEWER

SEWER SERVICE WILL BE PROVIDED BY THE CITY OF FRANKLIN. SEWER MAIN
CONNECTION AT MANHOLE LOCATED AT THE INTERSECTION OF RIDGEWAY
DRIVE AND HIGHWAY 96

DRAINAGE FACILITIES

THE PROPERTY WILL BE DRAINED TO THE NORTH TO DETENTION FACILITY.
THE DETENTION POND WILL DRAIN TO WATSONS BRANCH BETWEEN THE SITE
AND HWY 96.

POLICE AND FIREP
FRANKLIN FIRE DEPT STATION #2 - 2.2 MILES DRIVING DISTANCE
COLUMBIA AVE POLICE STATION - 3.8 MILES DRIVING DISTANCE

RECREATION FACILITIES
LIBERTY PARK - 3.0 MILES DRIVING DISTANCE

PROJECTED STUDENT POPULATION
THE STUDENT POPULATION IS PROJECTED AT A RATE OF .64 STUDENTS
PER HOME: 19 x .64 = 12.2 STUDENTS

TRINITY ELEMENTARY SCHOOL 2.7 MILES
PAGE MIDDLE SCHOOL 6.0 MILES
PAGE HIGH SCHOOL 6.0 MILES

REFUSE COLLECTION
REFUSE COLLECTION SERVICE WILL BE PROVIDED BY THE CITY OF FRANKLIN
SOLID WASTE.

RESTRICTIVE COVENANTS

A HOME OWNER'S ASSOCIATION WILL BE ESTABLISHED PRIOR TO THE FIRST
'OCCUPANCY OF RESIDENTS. THE HOME OWNER'S ASSOCIATION WILL
REGULATE ARCHITECTURAL STANDARDS AND THE MAINTENANCE OF THE
COMMUNITY. THE HOA WILL MAINTAIN ALL COMMON OPEN SPACE AND
RECREATIONAL AREAS.

MINERAL RIGHTS
NO THIRD PARTY MINERAL RIGHTS ARE ASSOCIATED WITH THIS PROPERTY.

COF 4686

Revisions:
1.11.10.2014
2.12.03.2014

Drawing Notes:

GAMBLE

DESIGN COLLABORATIVH

DEVELOPMENT PLANNING AND
LANDSCAPE ARCHITECTURE

Date: OCT 13, 2014

DEVELOPMENT PLAN

Parcels 60.07, 60.01 on Map 79 atdd0 in Group B on Tax Map 79N
Franklin, Wiliamson County, Tennessee

OCTOBER PARK PUD SUBDIVISION

GAMBLE DESIGN COLLABORATIVE
144 SOUTHEAST PARKWAY

SUITE 230

FRANKLIN, TENNESSEE 37064
GREG GAMBLE
greggamble209@gmail.com
615.975.5765

JDEVELOPMENT
PLAN




SITE_OATA CHART

PROJECT KA FOUNTAING OF FRANKLIN. SITE PLAN, SECTION
2 [e Tewws [ oisiance |
BROUECT #: 4523 MaP 78u-F PARCEL 1.00 11
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ADORESS: 4100 MURFREESBORD ROAD
CITY: FRANKLIN
COUNTY: WILLIAMSON
STATE: TERNESSEE
CML DISTRICT: 14TH

G ooD WORKS
UNLIMITED, LLC
Development, Design and

Management of Senior Living
Communities

EXISTING JONING AND CHARACTER AREA OVERLAY:
RX RESIDENTIAL VARIETY DIST. / SEWARD HALL SHz
OTHER APPLICABLE (VERLAYS: ~

APPLICABLE DEVELOPMENT STANDARD: CONVENTIONAL
ACREAGE OF SITE: 1488

SQUARE FOOTAGE OF SITE: 648,342

MINUM REQURED SETBACK LINES:

STREET FRONTING: 30° LOCAL/S0' ARTERIAL (¥ILLAS)
STREET FRONTING: 60" (SNGLE FAMLLY LOTS)

SIDE YARD: 10"

REAR YARD: 30°

2202 JEFFERSON COURT
FRANKLIN, TN 37064
615.790.7041 P/F

CWNER LOTS 1 & 2:
FOUNTANS OF FRANKUN, LLC.
2202 JEFFERSON COURT
FRANKUN, TH 37064
(615)790-7041

BOOK 5005, PAGE B6
CONTANNG 1351 ACRES (58,8152 $F) & .
CONTANING 1.37 ACRES (58,518 SF) e s B, 5

PLT B0 30, PG 102
LeND) USE SINGLE. FaMILY RES

ABELICANT/DEVELOPER:
GOODWORKS UNLIMITED, LLC
GARY

%)

KECKLEY
2202 JEFFERSON €O 5
N. TN 37064 P
(615)790-~7041 I
GRECKLEY@YAHOO.COM T S 2
e, # B~ MAP BO PARCEL 37
B Broroe THOMAS MONTELEONE anD WiFe,

BULDING SQUARE FOOTAGE:

MEMORY CARE BULDING: 19,548 MARTLEN J TEYLOR WONTELEOME

PHASE 2 WILLAS: $23,213 g BOCH 2485, PAGE 534 |
dF AR USE: SINGLE FaniLY RES

RS

T8

BULDING HEIGHT: 5
SO SaE e SToRT-6 potet ‘:ﬂ'tot\\f‘o.e:fzgn
VILLAS; ONE STORY-30" S .

NEW 8" DPADUE
LANDSCAPE. SURFACE RATIO: 0.22 L
MIN. LANDSCAPE SURFACE RATIO- 010 u’"ﬂ.“‘

MAP TOM-D PARCEL 4.00

INCOMPATIBLE-USE BUFFER REQUIRED: J7.5" CLASS C ALONG
DAVID CAVERDER

EAST PROPERTY BOUNGARY (25% REDUCTION W/6' OPAOUE
FENCE)

PLAT 10, 86 81
LAND USE: SRELE FAMIY RES

A

MAN BULDNG: 025 PER PATIENT + 1 PER EWPLOYEE = ; £ ; RIS i g
25 (58) + 15 = 30 SPACES [TEMPORARY CARE ~ e 3 7 2 5 . i | s { Vi A )
FACILITY) TE TN P v 3 582 ' § " Sk 4
TOAL: 30 SPACES : | N i ] g ; R : S
MAXIUM PARKING LIMT: 120% OF 30 = 36 SPACES . 8 4 ¢ . ; 6% 1 § fe S e 5!
MAN BUILDING: 59 SPACES f‘ . W, Vo a : 7 - 1% 4l ¥
i sboke -l | b ceimmond G : O 2 RS RUCTURL T
]
=

TOTAL: 58 SPACES =~
ADDONAL SPACES FOR FUTURE SECTIONS .~

‘BESIDENTWL DENSITY; 3.96 UNAS PER ACRE

rind o
ARKLAND DEDICATION: PAYMENT IN—-LIEU BASED OK 30 UNITS T G 55 { 4 2 .
AT 1200 SF JUNT = 36,000 F. S % ¥ : 2 T : FUTURE DEVELOPMENT.
IREE CANOPY: 34,570 SF. 10 REMMN. 58% OF LOT 2
e e a2
B RO A W
Erap
o s,k

REQUIRED:
FORMAL: 5%=14,88A0(05)=32.409 SF.
WWFORMAL  10%=14.8BAC(.10)=64,817 SF.

PROVIDED:
FORMAL: 45907 SF. = 7.08%
INFORMAL: 173508 SF = 2677%

HATER SUPBLY;

THE WATER UTILTY DISTRICT THAT SERWICES THIS
DEVELOPMENT 1S THE MILCROFTON UTILITY DISTRICT
B333 ARNG. RO FRANKLIN, TN 37064, THE CONTACT
PERSON AT MILCROFTON IS CARL SCOTT AT
615-784-5347. THE RECORDED DATA FOR THIS
HYDRANT IS 105 PS| STATIC PRESSURE AND 86 PSI
RESIDUAL PRESSURE WITH A FLOW RATE OF 1,300+
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SANITARY SEWER SERVICE:
THE UTILTY DISTRICT THAT SERVICES THIS

INSTALLED IN PHASE 1. CLEAN-OUTS FOR THE VILLAS
HAVE BEEN STUBBED OUT FOR CONNECTION DURING
THIS PHASE. THE MEMORY CARE ADDIMON Wil BE
SERVED INTERNALLY BY THE EXISTING FACILITY. ALL
SEWER CONNECTIONS MUST 8E APPROVED BY THE
CITY OF FRANKUIN (CDF) AND CONSTRUCTION WiLL
ADHERE TU THE SPECIFICATIONS OF THE COF.

STORMWATER CONTROL:

ALL STORMWATER TREATMENT FOR QUALITY AND
QUANTITY WERE INSTALLED DURING PHASE 1 FOR THE
COMPLETE BUILD-CUT OF THIS DEVELOPMENT, HO
NEW TREATMENT IS REQUIRED FOR THIS PHASE ON
SITE DETENTION WAS DESIGNER TO TREAT A MAXIMUM
IMPERVIOUS AREA OF 266,588 SF.

E PLAN, SECTION 2

300 CELEBRATION CIRCLE, FRANKLIN TN, 37067

VILLA AND MEMORY CARE ADDITION FOR

ELECTRIC SERVICE.
THE UTLITY DISTRICT THAT SERVICES THS
GEVELOPMENT IS MIDDLE TENNESSEE ELECTRIC CALL BEFORE YOU DIG R
MEMBERSHP CORP. (MTEMC) WIEMC WAS PROVIDED W D
THE LAYOUT ALL ELECTRIC SERVCE LINES T0 BE E =
UNDERGROUND. ALL CONSTRUCTION 10 ADHERE TO Il wn
THE SPECIICATIONS. OF MTEMC. ﬂ S \ o =
] f = Z
ALL TREE PROTECTION FENCING SHALL BE ISTALLED == NATIONWIDE =
PRIOR TO [SSLANCE OF A GRADING PERMIT AND bt (2]
SHALL BE WANTAINED IN GODD WORKING ORDER Ketow whats. belaw, S =
UNTIL ALL CONSTRUCTION ACTMTY IS COMPLETE, ANY Call before you dig S
REQUIRED EROSION CONTROL MEASURES SHALL BE [a]
PLACED QUTSIDE OF ANY TREE PROTECTION FENCING. g
UDLTY NOTE: 2
WITHIN NEW DEVELOPMENTS ANO FOR_OFFSITE LINES & '% o
CONSTRUCTED AS A RESULT OF, OR T0 PROVIDE ~
SERVICE TO THE NEW DEVELOPMENT, ALL UTILTIES, =
SUCH AS CABLE TELEVISON, ELECTRICAL{EYCLUDNG o
TRANSFORMERS), CAS, SEWER, TELEPHONE, AND SIVER GRACE LAND USE falic
AR UNS ST B PUACED DNOERGRDLAD FRANKLIN PROJECT #:
ST SIGLE - +  THE CITY OF FRANKLIN PROJECT
THE STTE IS CURRENTLY SERVCED BY A DUMPSTER CIVIL CONTRACTOR NOTES: - R FAMILY TOTAL 3 NUMBER | F L
LOCATED AT THE REAR OF THE EXSTING FACILTY. SIVIL CONTRACTOR NOTES: GENERAL CONTRAETORNOTES . AFPROVAL | ZONED |DWELLING | MAN DWELLING | BUILDABLE | LOT DENSITY | RepanimG | REMAINING BERIEICOE 4015
THIS WILL CONTINUE TO BE USED FOR THE PRESENT 1. THE SCOPE OF WORK IS THE TOTALTY OF THE CONTRACT DOCUMENTS INCLUDING PLANS, SPECIFICATONS, FIELD GRDERS, 1. THE SCOPE OF WORK IS THE TOTALTY OF THE CONTRACT DOCUMENTS INCLUDING PLANS, SPECINCATIONS; FIELD ORDERS, SHOP DRAWING APPROVAL CONDITIONS AMD DEVELOPMENT | DATE | ACRES | UNTS |BURDING| WIULAS | UNTS UNTS | (UNTS/AC) | ACREAGE |OWELLIN [~ DRAWING. TITLE:
FACIITY AS WELL AS THE PHASE 2 ADOTIONS, SHOP DRMWING APPROVAL CONDITIONS AND PERFORMANCE RECUREMENTS OF THE SCOPT OF WORK. THE SCOPE OF PLRFORMANCE REQUIREMENTS OF THE SCOPE OF WORK. THE SCOPE OF WORK IS IDENTIFIED WTH SPECIFICATION SECTIONS AND SHEET ALPHA NUMERIC COMVENTION, BUT lCoNCEPT P | 5/8/08 | 1age | 3 o | 27 | 14 ; i o =
NEMORY CARE. UNTT AND VILLAS, WORK. IS IDENTIFIED. WITH SPECIICATION SECTIONS AND SHEET ALPHA NUMERIC COMVENTION, BUT SUCH IDENTIICATION SUCH IDENTIFICATION DOES NOT DEFINE, RESTRICT OR THE SCOPE OF WORK OR ORGANZE THE CONTRACT. REGULATIRG OVERALL PLAN
DOES NOT DEFMNE, RESTRICT O ASSIGN THE SCOPE OF WORK OR CRGANIZE THE CONTRACT. 2 THE SCOPE OF WORK IS SUBJECT 10 AND SHALL INCLUDE THE REQUIREMENTS OF THE APPLICABLE CODES, STANDARDS AND ORDINANCES FOR THE LOCATION OF THIS P 3/25/10 | 1458 s | g | 12 ! 83 0 -
APPROVAL NOTE: 2. THE SCOPE OF WORK IS SUBJECT TO AND SHALL INCLUDE THE REQUIREMENTS OF THE APPLICABLE CODES, STANDARDS PROJECT AND THE INTERPRETATIONS OF THE CODES, STANDARDS AND ORDINANCES BY THE AUTHORIIES HAVING JURISDICTION OF THIS PROVECT. SUCH INTERPRETATION SECTION 1 11/18/10] 14, 5
(5 ST PLAS HAS BEEW DESIGNED 70 MEET AND ORDINANGES FOR THE LOCATION OF THIS PROJECT AND THE INTERPRETATIONS OF THE CODES, STANDARDS AND SHALL BE VEIFIED BY THE CONTRACTOR PRIOR TO BODING. ANY VARWHCE FROM THE CONTRACT DOCUMENTS SHALL BE INCLUDED N THE BIDDING AS A GUALIFICATION OF b— S = 2, : 357 L ES
THE CHY OF FRANKUN STANDARDS AND THE ORDINANCES BY THE AUTHORITIES HAVING JURISDICTION OF THIS PROJECT. SUCH INTERPRETATION SHALL BE VERFIED BY ANY BID AND SHALL BE INCLUDED I THE SCOPE OF WORK BY THE COMTRACTOR. FARLRE TO IDENTIFY ANY SUCH YARIANCE AS A QUAUFICATION IN A BID SHALL NOT BE A SECTION 2 L 1488 =] o L 14 1 584 9 37
APPROVAL OF THE PLANNING COMMISSION %Iwmgﬂg %IFJDING. BIBN’Y BMSHNI ggm THEDEGUNTR»\CT DOCUMENTS SHALL BE INCLUDED IN THE BASES FOR A CHANGE ORDER
CHANGES SHALL NOT BE MADE T0 THE APPROVED A ANY BID AND SHALL BE INCLUDED IN THE SOOPE OF WORK BY THE CONTRACTOR. 3 DO NOT SCALE DRAWINGS. F DIMENSIONS ARE IN QUESTION, THE CONTRACTOR SHALL BE RESPONSIBLE FOR CLARIFICATION FROM THE ARCHTECT BEFORE MPLEM N P
SITE PLAN UNLESS APPRONED BY EITHER THE FAILURE T0 IDENTIFY ANY SUCH VARIANCE AS A QUALIFICATION IN A BID SHALL NOT BE A BASIS FOR A CHANGE ORDER. OF CONSTRUCTION. T BoR L PHASE T ASSISTED | MEMORY SINGLE PUD PUD
RELEVANT DEPARTMENT SUPERWTENCENT OR THE 3 DO NOT SCALF DRAWNGS. I DIMENSIONS OR ELEVATIONS ARE IN QUESTION. THE CONTRACTOR SHALL BE RESPONSIELE 4. CONTRACTOR SHALL VERIFY ALL CONDITIONS AND SHALL REFORT ANY CONDITION THAT VARIES FROM THE CONSTRUCTION AS SHOWA. i RIE, | Vel | coaRE VLA | FAMLY | PROJECT ToTAL H
PLATING COMISSON FOR CLARFICATION FROM TH ARCHECT BEFORE MPLEMENTATION OF CONSTRUCTION, 5. CONTRACIOR SHALL VERFY ALL EDUPMENT REQUIREMENTS, FIXTURE REQUIREMENTS, SYSTEW REQUIRENENTS WHETHER ONNCR FURNISHED OR CONTRACTOR FURNSHED, PROR i FloR | FLOOR | FLOOR | FLOR | FLOOR |TOTAL FLOOR| FLOOR | IMPERVOUS | PERAOUS | TOTAL
4. CONTRACTOR SHILL VERFY ALL CONDTIONS AND SHALL REPORT ANY CONDITKN THAT VARIES FROM THE CONSTRLCTION T0 MPLEMENTATION OF ANY WORK ASSOCATED WITH THE ECUFWENT, PROVIDE PLUMBING SUPPLY AND DRANS FOR ALL FIXTLRES AND EUIPMENT AS SHOWN ON DEVELOPUENT | DATE [ACRES | _USE | WREA | WREA | ek | aRin | wEn | e | AREA | SURWACE | SURFCE | ISR
RETANNG WAL NOTE- S SHOWN. ARCH CAL, PIRE PROTECTION AMD PLUMBING PLANS. LOGATE ALL ELECTRICAL SWITCHES AND PLUGS AS SHOWN ON ELECTRICAL OR ARCHTECTURAL PLANS ASSIVTED. LMAG
ALL RETAINING WALLS OM SITE SHALL WEET THE 5. CONTRACTOR SHALL VERIFY ALL EQUIPMENT REQUIREMENTS, FXTURE REGUIREMENTS, SYSTEM REGUREMENTS WHETHER AND INTERIOR ELEVATIONS. FACILITY, VILLAS, SCALE: 1"=60
STANDARDS OF SECTION 5.6 OF THE FRANKLIN OWNER FURNISHED OR CONTRACTOR FURNISHED, PRIOR 70 IMPLEMENTATION OF ANY WORK ASSOOWTED WITH THE 6 DMENSIONS ARE NOMMAL TO THE FACE OF THE WAL OR CENTERLINE OF COLUMNS, CONCEPT PLaN | 9/B/09 | 1488 | SINGLE FaMiLy | 153658 | - - - - 153658 | - | 238m06 | 238805 | 037 4
ZONING. ORDINANCE. DETAKS OF RETANING WALLS EQUPNENT. 7. AL RATED WALLS EXTEND ONLY TO CEILNGS; RATED WALLS IN ATTICS ARE SHOWN ON ROOF PLAN. ASSISTED LMNG
SHALL BE SUBMITIED TO THE DEPT. OF BULDING € CONTRACTOR SHALL PROVIDE WORK AS MEEDED FOR ALL SITE UTLIIES WHERE UTILTIES ARE INSTALLED BY OTHERS B, PROVIDED RATED WALLS AS NOTED BEHIND ALL FIRE EXTINGUISHER CABINETS AND OTHER PENETRATIONS. REGULATING FACIITY, VILLAS,
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Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN September 2016

APPENDIX E
TRIP GENERATION

Fischbach Transportation Group (FTG, LLC) 1580f 165



Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN

September 2016

TRIP GENERATION CALCULATIONS - Singlefamily Homes (NORTHERN PORTION)

The following calculations are based on the data compiled for ITE Land Use Code 210.

Average Daily Traffic

Ln(T) =0.92 Ln(X) + 2.72
Ln(T) =0.92 Ln{Q) + 2.72
T =756vehicles

Enter =0.50 (756 = 378vehicles
Exit =0.50 (75p = 378vehicles

AM traffic during peak hour of adjacent street

T =0.70(X) + 9.74
T =0.70 70) + 9.74

T =59vehicles
Enter =0.25 (59 = 15vehicles
Exit =0.75(35% = 44vehicles

PM traffic during peak hour of adjacent street

Ln(T) =0.90Ln(X) + 0.51
Ln(T) =0.90LNn(70) +0.51

T =76 vehicles
Enter =0.63 (76 = 48vehicles
Exit =0.37 (7% = 28vehicles

Fischbach Transportation Group (FTG, LLC)

1590f 165



Ashcroft Valley, Highway 96E and S. Carothers Road, Franklin, TN

September 2016

TRIP GENERATION CALCULATIONS - Singlefamily Homes (NORTHERN PORTION)

The following calculations are based on the data compiled for ITE Land Use Code 210.

Average Daily Traffic

Ln(T) =0.92 Ln(X) + 2.72
Ln(T) =0.92 LnB0O6) + 2.72
T =2,938vehicles

Enter =0.50 (2,938=1,469vehicles
Exit =0.50 (2,938 = 1,469vehicles

AM traffic during peak hour of adjacent street

T=0.70(X) + 9.74
T=0.70 806 +9.74
T =224vehicles

Enter =0.25 (224
Exit =0.75 (22%

56vehicles
168vehicles

PM traffic during peak hour of adjacent street

Ln(T) =0.90Ln(X) + 0.51
Ln(T) = 0.90LNn(306) + 0.51
T =287 vehicles

Enter =0.63 (287
Exit =0.37 (28Y

181vehicles
106vehicles

Fischbach Transportation Group (FTG, LLC)

1600f 165
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APPENDIX F
RELEVANT PAGES FROM NCHRP REPORT 457:
ENGINEERING STUDY GUIDE FOR EVALUATING INTERSECTION IMPROVEMENTS

Fischbach Transportation Group (FTG, LLC) 1610f 165
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can also indirectly reduce the delay to the left-turn or through
movements by lessening their need to compete for service
with the right-turn movement.

One disadvantage of adding a lane to the minor-road ap-
proach is that it may require reallocating the existing pave-
ment or widening of the approach cross section. Sometimes
the pavement width needed for the additional lane is available
within the existing roadway cross section. In this instance, the
only impact is a reallocation of the paved surface through
modification of the pavement markings. However, in down-
town settings this reallocation may require the removal of
some curb parking stalls and can affect adjacent business sig-
nificantly. Occasionally, the cross section must be widened to
provide for the additional lane. If the needed lane width can
be provided within the available right-of-way, the cost may
be limited to that of construction. However, if additional
right-of-way is needed, the costs of acquiring this property in
urban settings can be high.

Guidance. The literature does not offer guidance regard-
ing conditions where a second approach lane would benefit
from the operation of a minor-road approach. However, the
procedures in Chapter 17 of the Highway Capacity Manual
2000 (15) can be used to identify major- and minor- road vol-
ume combinations that would benefit operationally from the
provision of a second approach lane or bay. Bonneson and
Fontaine (20) developed Figure 2-4 using these procedures
and an assumed upper limit of 0.7 for the shared-lane, minor-
road volume-to-capacity ratio.

Applicaiion. Figure 2-4 indicates the conditions that may
justify the use of two approach lanes. Use of the information
in this figure requires two types of data:

1. Major-road approach volume for the peak hour of the
average day and

2. Minor-road turn movement volume for the peak hour of
the average day (used to compute right-turm percentage).

w
[=)
<

200 -

Minor Road Volume
(one direction), veh/h

100 -

o | . : ;
200 400 600 800 1000 1200 1400 1600 1800 2000
Major Road Volume (total of both directions), veh/h

Figure 4. Guideline for determining minor-road ap-
proach geometry af fwo-way stop-controfled intersections

21

Figure 2-4 would be used once for each minor-road ap-
proach to the intersection. The appropriate trend line would
be identified on the basis of the percentage of right-turns on
the subject minor-road approach. If the volume combination
for the major and minor roads intersects above or to the right
of this trend line, a second traffic lane should be considered
for the subject minor-road approach. If a bay is selected for
addition to the intersection, it should be long enough to store
vehicles 95 percent of the time (i.e., the bay should not over-
flow more than 5 percent of the time). Techniques for esti-
mating the 95" percentile storage length are provided in the
section, Increase the Length of the Turn Bay.

Add a Left-Turn Bay on the Major Road

Introduction. Provision of a left-turn bay on the major
road to a two-way stop-controlled intersection can signifi-
cantly improve operations and safety at the intersection. A
left-turn bay effectively separates those vehicles that are
slowing or stopped to tum from those vehicles in through
traffic lanes. This separation minimizes turn-related crashes
and eliminates unnecessary delay to through vehicles. Data
reported by Neuman (2]) indicate that the crash rate for
unsignalized intersections can be reduced by 35 to 75 percent
through the provision of a left-turn bay.

One disadvantage of adding a bay to the major-road ap-
proach is that it may require reallocating the existing pave-
ment or widening of the approach cross section. Sometimes
the pavement width needed for the additional lane is available
within the existing roadway cross section. However, in down-
town settings this reallocation may require the removal of
some curb parking stalls and can affect adjacent business sig-
nificantly. Occasionally, the cross section must be widened to
provide for the turn bay. If the needed width can be provided
within the available right-of-way, the cost may be limited to
that of construction. However, if additional right-of-way is
needed, the costs of acquiring this property in urban settings
can be high.

Guidance. Neuman (2/) suggests that the following
guidelines should be used to determine when to provide a
left-turn bay on the major road of a two-way stop-controlled
intersection:

1. A left-turn lane should be considered at any median
crossover on a divided, high-speed road.

2. A left-turn lane should be provided on the unstopped
approach of a high-speed rural highway when it inter-
sects with other arterials or collectors.

3. A left-turn lane is recommended on the unstopped
approach of any intersection when the combination of
intersection volumes intersect above or to the right of
the appropriate trend line shown in Figure 2-5,
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Figure 2-5

Application. The guidance stated in the preceding sec-
tion defines the conditions that may justify the provision of a
left-turn bay. Application of this guidance requires two types
of data:

1. Major-road turn movement volume for the peak hour
of the average day and

2. Major-road 85" percentile speed (posted speed can be
substituted if data are unavailable).

Use of Figure 2-5 requires determination of the opposing
volume, the advancing volume, and the operating speed. The
opposing volume should include only the right-turn and
through movements on the approach across from (and head-
ing in the opposite direction of) the subject major-road ap-
proach. The advancing volume should include the left-turn,
right-turn, and through movements on the subject approach.
The operating speed can be estimated as the 85 percentile
speed. If the operating speed does not coincide with 60, 80,
or 100 km/h (i.e., 40, 50, or 60 mph), then interpolation can
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Guideline for determining the need for o major-road lefi-urn bay at a two-veay stop-controlled interscction

be used or, as a more conservative approach, the operating
speed can be rounded up to the nearest speed for which a
figure is provided.

"In application, Figure 2-5 is used once for each major-road
approach to the intersection. The appropriate trend line is
identified on the basis of the percentage of left-turns on the
subject major-road approach. If the advancing and opposing
volume combination intersects above or to the right of this
trend line, a left-turn bay should be considered for the subject
approach. If a bay is inciuded at the intersection, it should be
long enough to store left-turn vehicles 99.5 percent of the
time (i.e., the bay should not overflow more than 0.5 percent
of the time). Techniques for estimating this storage length are
provided in the section, Increase the Length of the Turn Bay.

Add a Right-Turn Bay on the Major Road

Introduction. Provision of a right-turn bay on the major
road to a two-way stop-controlled intersection can signifi-



cantly improve operations and safety at the intersection. A
right-turn bay effectively separates those vehicles that are
slowing or stopped to turn from those vehicles in the through
traffic lanes. This separation minimizes turn-related colli-
sions (c.g., angle, rear-end, and same-direction-sideswipe)
and eliminates unnecessary delay to through vehicles.

One disadvantage of adding a bay to the major-road ap-
proach is that it may require reallocating the existing pave-
ment or widening of the approach cross section. Sometimes
the pavement width needed for the additional lane is available
within the existing roadway cross section. However, in down-
town settings this reallocation may require the removal of
some curb parking stalls and can affect adjacent business sig-
nificantly. Occasionally, the cross section must be widened to
provide for the turn bay. If the needed width can be provided
within the available right-of-way, the cost may be limited to
that of construction. However, if additional right-of-way is
needed, the costs of acquiring this property in urban settings
can be high.

Guidance. Hasan and Stokes (22) developed guidelines
for determining when to provide a right-turn bay on the major
road of a two-way stop-controlled intersection. These guide-
lines were based on an evaluation of the operating and colli-
sion costs associated with the right-turn maneuver relative to
the cost of constructing a right-turn bay. The operating costs
included those of road-user fuel and delay. Separate guide-
lines were developed for two-lane and four-lane roadways,
These guidelines are shown in Figure 2-6.

Application. The guidance described in the preceding sec-
tion defines conditions that may justify the provision of a
right-turn bay. Application of this guidance requires two types
of data:

1. Major-road turn movement volume for the peak hour
of the average day and

2. Major-road 85™ percentile speed (posted speed can be
substituted if data are unavailable).

Figure 2-6 should be consulted once for each major-road
approach. If the combination of major-road approach volume
and right-turn volume intersects above or to the right of the
trend line corresponding to the major-road operating speed,
then a right-turn bay is a viable alternative,
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Figure 2-6,  Guideline for determining the need jor a
major-road right-irn bay at a two-way siop-controlied
infersection.

Increase Length of Turn Bay

Introduction. Turn bay length can affect the safety and
operation of the intersection approach significantly. This
effect becomes more negative as the frequency with which
vehicles exceed the available storage increases. Also, for
unstopped approaches, this effect becomes more negative as
more of the turning vehicle’s deceleration occurs in the
through lane, prior to the bay. The need to provide adequate
storage length, deceleration lengih, or both is dependent on
the type of approach control used and whether the vehicle is
turning left or right. Table 2-13 identifies the appropriate bay

TABLE 2-13  Turn-bay leagth components af unsignalized intersections

Approach Control Length Components
Left-Turn Bay Right-Turn Bay
Unstopped Storage Length + Deceleration Length Deceleration Length
Stopped Storage Length Storage Length
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