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EXECUTIVE SUMMARY

This report provides a sunimary ol a {raflic impaet sivdy that was performed [or a proposed mixed-use
development to be located in west Knox County, Tennessee.  The project site is on (he southern side of
Hardin Valley Road and approximately 670 feet west of Westcott Boulevard.

This report tevises a previous report dated November 9, 2007, The report was revised duc to the
elimination of a proposed secondary right-in/right-out site access located to the west of the main site

ACCCSsSs.

The development plan for this project proposes a mixed-use project containing office, reteil, and
residential uses. The site access is proposed via a new roadway to be located at an existing median
openittg ont Hardin Vailey Road. Based on the trip generation estimates from the proposed site, a Level |
traffic impact study is required.

The purpose of this study was the evaluation of the traffic operational and safety impacts of the proposed
development upon readways in the vicinity of the project site. Of particular interest was the intersection
of Ilardin Valley Road with the proposed site enfrance. Appropriate intersection evaluations were
conducted at this location for existing and future conditions in order to determine the anticipated impacts,
and to establish recommended measures to mitigate these impacts, These evaluations included
intersection capacity analyses, turn lane assessments, fraffic signal warrant assessments, corner sight

distance reviews and others as appropriate,

The primary conclusion of this study is that the traffic generated from the proposed development will
have a significant impacl on lralfic operations at the intersection of Hardin Valley Road and the site
entrance. Capacity analyses of this intersection found that it is anticipated te incur peak hour levels-of-
service of “F” once the proposed development is construeted and generating tratfic, unless improvements
are consttucted. ‘Therefore, geometric and traffic control improvements wete identified that will
successfully mitigate the traffic impact of the proposed development upon this intersection, resulting in
levels-of-service of no worse than “B”. The following listing is a summary of the recommendations that
resulted from this study:

1. Provide a 75 foot eastbound right-turn storage lane with a 180 foot deceleration bay taper on
Hardin Valley Road at the proposed site enfrance.

2. Provide two twelve-foot northbound egress lanes from the development at the proposed site
entraice, one striped as a shared left/through lane and the other as a right-turn lane.

3. Install a full actuated traffic signal at the intersection of Hardin Valiey [{oad and the site entrance.
In addition, signal coordination with the existing signal at Hardin Valley Road and Westcott
Boulevard should be provided. The signal shouid be installed and operational at the time that
approximately 60 percent of the projected project traffic {fiom both this site and the planned
development on the north side of Hatdin Valley Road) is generated.




INTRODUCTION AND PURPOSE OF STUDY

This report provides a summary ol a tralfic impact study {(hat was perlormied for a proposed mixed-use
development to be located in west Knox County, Tennessee, The praject site is on the southern side of
ITardin Valley Road and approximately 670 feet west of Westcott Boulevard. FIGURE 1 is a project
location map identifying the project site in relation to the major roadways in the vicinity of the proposed

development.

The development plan for this project proposes a mixed-use project containing office, rctail, and
residential uses. The site acecess Is proposcd via a new roadway o be located at an existing median
opening on Hardin Valley Rouad, FIGURE 2 is a Site Development Plan which details the proposed site
configuration. Based on the trip generation estimates from the proposed site, a Level 1 traffic impact

study is requitred.

The purpose of this study was the evaluation of the traffic operational and safety impacts of the proposed
development upon roadways in the vicinity of the project site. Of particular intercst was the interscction
of Hardin Valley Road with the proposed site enlrance, Appropriale interseclion evaluations were
conducted at this location for existing and future conditions in order to determine the anticipated impacts,
and to establish recommended measures to mitigate these impacts. These evaluations included
intersection capacity analyses, turn lane assessments traffic sighal warrant assessments, corner sight

distance reviews and others as appropriate.
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EXISTING CONDITIONS

Existing Roadway Conditions
Hardin Valley Road, in the vicinily of the development, is a four-lane divided Arterial facility maintained

by Knox County. The roadway consists of four twelve foot travel lanes, two in each direction, with left-
turn storage lanes provided at a majority of the intersections in the study area. The speed limit on Hardin
Valley Road is posted as 45 mph. The existing interssction of Hardin Valley Road with Westcott

Boulevard, located just east of the proposed site, is currently signalized.

Existing 1raffic Data,

Fxisting traffic data was gathered for this study. The Tennessec Department of Transportation (TDOT)
colleets average daily traffic data (ADT) answally on Ilardin Valley Road, Onc count station was found
near the project sitc that was felt to have particular relevance for this study. The most currcntly available

data from this count station is comtained in TABLE 1.

TABLE
AVERAGE DAILY TRAFFIC DATA

Count Station/L.ogation
Station ‘T 84
Hardin Vallcy Road

Count Year

West of Pellissippi Pkwy

2002 7,179
2003 7,533
2004 7,761
2005 8,457
2006 8,804
2007 9,379

In addition to the available ADT data, an intersection turning movement traffic count was performed
specifically for this project. This count was conducted at the interscction of Hardin Valley Road at
Southern Shade Boulevard for the A.M. and P.M. peak traffic hours, These existing traffic counts are
summarized on FIGURE 3, and the raw data traffic count summary sheets are contained in the

APPENDIX.
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Existing Capacity Analyses / Levels-o[-Service

Capacity analyses utilizing the 2007 existing volumes were not conducted for the proposed site access
since the intersection does not currently exist with development traffic. Infersection capacity analyses for

the proposed site entrance will be conducted under year 2010 combined conditions.




BACKGROUND CONDITIONS

Background 'raffic Growth

The proposed development will be constructed in one phase with completion anticipated by 2010.
Therefore, year 2010 was established as the appropriate design/analysis year for this study. In order to
determine traffic volumes resulling solely from background tratfic growth to year 2010, it was necessary
to establish an annual growth rate for existing traific. The TDOT ADT values previously discussed, as
well as knowledge of the area were used to determine an approximale annual growth rate, Based on the
available data, a background annual growth rate of five percent was assumed, FIGURE 4 contains the
background traffic volumes that would result from a five percent annwal growth from year 2007, when the

counts were conducted, to year 2014,
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FUTURE CONDITIONS

Trip Generation

In order to estimate the expected traffic volumes 1o be generated by the proposed development, the data
and procedures of Trip Generation, Seventh Edition {Instilule of Transportation Engineers, 2003) were
utilized. 'I'he generated traffic volumes were determined based on data for the morning and cvening peak
hours of adjacent street traffic. See TABLE 2 for a summary of the traffic generated flor this project.

More detailed information is contained in the APPENDIX,

TABLE2
TRIP GENERATION SUMMARY
AM PM
ITE Weekday Peak Peak
Land Usc Code Size (trips/day) | (trips/hour) | (trips/hour)

Townhones KNOX | 41 units 428 23 38
Entering ‘[rips 214 5 21
Exiting Trips 214 18 17

{jeneral Office 710 34,560 sf 588 80 117
Entering Trips 294 70 20
Exiting Trips 294 10 97
Specialty Retail Center 814 8,640 sf’ 381 - 42
Entering Trips 190 - 18
Fxiting Trips _ 191 - 24

Drive-In Bank 912 5,700 sf 1,405 70 261
Entering ‘Trips 703 39 130
Exiting Trips 702 3 131
TOTALS 2,802 173 458
Entering Trips 1,401 114 189

Exiting Trips _ 1,401 59 269

‘Yo account for anticipated internal trips between the proposed site uscs the Trip Generation Handbook

(ITE) was consulted. ‘I'ables 7.1 and 7.2 of the Handbook provide estimated internal caplure rates for trip
origins and destinations within a mulii-use development. The P.M. trips for the proposed development
were reduced, as appropriaie, io account for likely internal trips occurring within the site. The resulting
peak hour generated trips are summarized in TABLE 2A. ITE tables and worksheets are provided in the
APPENDIX.
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TADBLE 2A
TRIP GENERATION SUMMARY
W/ INTERNAL TRIP REDUCTTONS

AM Mid-day PM
Peak Peak Peak

- (trips/hour) | (tripsthour) | (trips/hour)
Entering Trips 114 0 164
Exiting Trips 59 0 244
TOTAL TRIPS 173 0 408

Trip Disiribution and Assignmeit

FIGURE 5 provides a summary of the trip distribution patterns assumed for the study intersection. These
patterns were based on the oxisting traffic patterns derived from the traffic counts, as well as knowledge
of the area, FIGURE 6 shows the generated trips as assigned to the study intersection in accordance with
these distribution patterns. A proposed development, located on the north side of Tlardin Valley Road at
this intersection, is anticipated to be consirucied and also generating traffic at the same time as the Conrad
site development. “T'his additional developtment, Hardin Valley Office Park, is a proposed mixed-use
development consisting of commercial (59,000 square feet) and oflicc / medical office (56,200 square
foet) uses. Additional information about this devefopment can be found in a scparate traffic impact study
entitled “Hardin Valley Office Park™ prepared for Reveiz and Company. FIGURE 6A shows the
generated trip assignments including both the Conrad site development and the Hardin Valley Office Park
trips. FIGURE 7 shows the combined year 2010 build-out volumes reflecting the existing traftic, the
background traffic growth, and the newly generated traffic from the proposed Conrad site development

and the propesed Hardin Valley Office Park development,

Tuture Capacily Analvses / Levels-of-Service
See BVALUATIONS scetion of report.

11




LEGEND

TOP NUMBER - AM PEAK HCUR
BOTTOM NUMBER - PM PEAK HOUR

MN.T.S.

‘qA18 LL0DLS3IM

Sulte: 1100, Franklin Sguare Telephona: (865) 670-8555
Knaoeville, Tennessee 37922 Fax; {865) 670-8056

— Revised I/29/0T
N FIGURE 5

=== Cannon & Cannon, Inc. TRIP DISTRIBUTION

'=_="_"'.=_= 7 Consulting Engineers » Fleld Surveyors

?‘_-q; # 9724 Kingston Fike

HARDIN VALLEY ROAD AT CONRAD SITE
TRAFFIC IMPACT STUDY




VOLUME LEGENN

TOP NUMBER - AM PEAK HOUR
BOTTOM NUMBER - PM PEAK HOUR

MCLUDES INTERNAL TRIPS AND
PASSHY TRIPS ADJUS IMENT.

Z

Havised I1/2%/07

Cannon & Cannon, Inc.

Consulling Engincers « Field Surveyors

9724 Kingston Plke
Suite 1100, Franklin Square
Knoxville, Tennessee 37922

Telephone: (865) 67-8555

Fax:

(665} A70-BHGOE

FIGURE ©
TRIP ASSIGNMENTS

HARDIN VALLEY ROAD AT CONRAD SiTk
TRAFFIC IMPACT STUDY




VOLUME LEGEND

TOP MUMBER - AM PEAK HOUR
BOTTOM MUMBER - PM PEAK HOUR

Z

‘anlg LLODLS3M

INCLUDES INTERNAL TRIPS AND
PASSBY TRIPS ADJUSTMENT.

Revised U/23/07
== FIGURE GA
T i —
E&== Cannon & Cannon, INC. | 1gpe AssiGNMENTS W/ ADJACENT DEVELOPMENT
== &5 Consulting Engineears » Field Surveyors
::_f ,;—=' 9724 Kingston Pike

Suite 1100, Franklls Square
Enoxville, Temigssee 174922

Telephone: (065) 670-8555

fan:

{065) €70-0066

HARDIN VALLEY ROAD A%

CONRAD SITE

TRAFFIC IMPACT STUDY




Z

4
256

4]
Il

N.T.S.

*qATE LLODLS3M

YOLUME LEGEND

TOP NUMBER - AM PEAK HOUR
BOTTOM NUMBLR - PM PRAK HOUR

Ravised 17297017
FIGURE 7
Cannon & Cannon, Inc. COMBINED TRAFFIC VOLUMES (2010)
Consulting Engineers « Field Surveyors
1 o i Square Talephones (665) 6706555 HARDIN VALLEY ROAD AT CONRAD SITE
Knonville, Teanessee 37922 Fax: {065) 670.8866

TRAFFIC IMPACT STUDBY




EVALUATIONS

Intersection Capacity Analyses

TABLE 3 summatizes the results of all intersection capacity analyses conducied for this study. Detailed
compuler print-ont summaries are contained in the APPENDIX, along with an information sheet

describing the ulilized procedures entitled, “Capacity and Level-of-Service Concepts.”

TABLE 3
SUMMARY OT INTERSECTION CAPACITY ANALYSES
Timc 2007 Year 2010 Year 2010
Intersection Poriod Bxisting Background® Combined
(LOS/Delay/ICUY | (LOS/Delay/ICU) | (LOS/Delay/ICU)
Hardin Vallcy Rd. at Main Site Entrance, AM. P - F 753
SINE ST. STOP CONTROL' P.M. - - Foo®
Hardin Valley Rd. at Main Sitc Entrance. | A.M. - - B 10.0 653
SIGNALIZED CONTROL? P.M. - - B 139 689

Results are structured as follows for type of analyscs:
ISIDE S1. $TOP CONTROL- Level-of-Service and Average Vehicular Delay (seconds) for side street approach,
2SIGNALIZED CONTROL- Level-of-Service, Average Vehicular Delay (seconds) and Intersection Capacity
Utilization Percent (ICU) for full intersection,
See APPENDIX for detailed computed print-out summaries and discussion of Capacity and Level-of-Service
concepts.
* Calculated delay is significantly in excess of 5 minutes

Traffic Signal Warrant Analyses at Site Entrance
The intersection of Hardin Valiey Road and the proposed sitc entrance was evaluated for possible

justification for signalization utilizing the traffic signal warrants from the Manual on Uniform Traffic

Control Devices, 'The traffic signal warrants from the Manual on Uniform Traffic Contiol Devices are

extremely imporlant to the justification of any traffic signal for installation. In fact, in order o comply
with state law in Tennessee, one or more of these warrants must be satisfied in order for a traffic signal to
be legally installed. This evaluation was bascd on the Year 2010 projected traffic conditions, shown on
FIGURE 7. The northbound, Conrad Site, volumes were uscd as the side street volumes in the warrant
analysis. 'L'he intersection met the Peak Iour Volume Warrant {Warrant No. 3) for two of the three hours
that were studied. [n addition, the two P.M. hours that were studied also satistied two hours of the Four
Hour Warrant (Warrant No. 2). It is anticipated that the site entrance would also meel the Four Hour
Warrant if additional P.M. hours were analyzed. The results of this assessment are contained in TABLE 4

below. Computer printout summaries are contained in the APPENDIX

6




TABLE 4
TRAFFIC SIGNAL WARRANT SUMMARY

Interscetion _Volume Warrant — Required No. of Hours Salisfied (Yes/No)

Hardin Valley Rd at Site Entrance No No No Likely Yes

1A (8 hr.} 18 (8 hr) Comb. (8 hr) 2 (4 hr.) 3 (Peak hr)

In terms of timing, it is anticipated that the signal would be wartanted at such time as approximately 60%

of the projected trips are generated by either development located at this intersection.

Intersection Geoinetry at Site [infrance

The proposed site access roadway is located al an cxisting median opening on Hardin Vafley Road
approximately 670 feet to the west of Westcott Boulevard. The sitc cntrance is planned as a three-lane
median divided roadway consisting of one southbound lane and two northbound lanes with a raised
median separating the northbound and southbound lanes, The northbound existing lanes are o be

configured as a shared left-turn/through lane and a right-turn lane with 100 feet of storage.

An eastbound right-turn lane on Iardin Valley Road at the main site entrance was found to be warranted
under P.M. peak hour conditions. This assessment is based on volume thresholds from the Knox County
“Access Control and Driveway Design Policy” contained in the APPENDIX, A seventy-five foot right-
turn lane will be provided at the proposed site entrance on Hardin Vallcy Road. A westbound lefi-turn
lane currently exists on Hardin Valley Road at the proposed sitc cntrance, The existing 110 feet of
storage is sufficient to serve the site. Exiting and proposed turn lanc storage lengths are shown in FABLE

5. Turn lane volumes with resulting estimated queue lengths are also shown in TABLE 5.

17




TABLE 5
TURN LANE STORAGE SUMMARY
2010 Combined Condifions

Turn Volune | Exist/Proposed | Synchro 50% | Synchro 95%
[ntersection Name/ urn Lane {vph) * Storage (1) Queue (1) * Oucue (1) *
Hardin Valley/Main Site Entrance
Eastbound Left Turp 181 110 32 64
Eastbound Right Tumn 98 75 2 20
Westhound .eft Turn 66 110 21 58
Westbound Right Tusn i20 150 ] 27
Northbound Left Turn/Through 146 - 73 133
Northbound Right Tutn 98 100 14 51
Southbound Left Turn 171 - R7 153
Southbound Right Turn 2506 150 2 58

* Turn volumes and queues in this Lable were taken for the worst-case peak hour for each turn movement.

Corner Sight Distance at Site Entrance

Field reviews indicated that adequate corner sight distance exists along Hardin Valley Read at the
proposed site enfrance location. The recommended sight distance for this situation is 450 feet based on
the posted speed limit of 45 m.p.h. The observed sight distance is well in excess of 600 fecl both to the

cast and to the west of the site entrance [ocation,

18




CONCLUSIONS AND RECOMMENDATIONS

The primary conclusion of this study is that the traffic generated from the proposed development will
have a significant impact on traffic operations at the interscction of Hardin Valley Road and the sile
entrance. Capacity analyses of this intersection found that it is anticipated to incur peak hour leveis-of-
service of “B™ once the proposed development is constructed and gencrating traffie, unless improvements
are constructed. Thercfore, geometric and traffic control improvements were identified that will
successfuliy mitigate the traffic impact ot the proposed development upon this intersection, resulting in
levels-of-service of no worse than “B”, The following listing is a summary of the recommendalions that

resulted from this study:

1. Drovidc a 75 foot eastbound right-tuin storage lane with a 180 foot deceleration bay taper on

Hardin Valley Road at the proposed site entrance as shown in FIGURE 8.

2. Provide two twelve-foot northbound egress lanes from the development at the proposed site

entrance, one striped as a shared left/through lane and the other as a right-turn Jane.

3. Install a full actuated traffic signal at the intersection of Hardin Valley Road and the site entrance.
In addition, signal coordination with the existing signal at Hardin Valley Road and Westcott
Boulevard should be provided. 'Ihe signal should be installed and operational at the time that
approximately 60 percent of the projected project traffic (from both this site and the planned

development on the north side of Hardin Valley Road) is generated.

19
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CAPACITY AND LEVEL-QF-SERVICE CONCEPTS

In & general sense, & roadway is similar lo g pipeline or other malerial canying conduit in that if has a
certain capacity for the amount of material (vehicles) that it can efficiently carry, As the number of
vehicles fn a given time period gradually increases, the qualily of traffic flow gradually decreases. On
1'oadwa_;y scctions this results in increasing lurbulence in the traffic stream, and at inlersections it results in
Increasing stops and delay. As the volumes bagin to approach the capacity of the fucility, thése probiems
rapidly magnify, with resulting serious levels of congestion, stops, delay, excess fuel consumption,

pollutant emissions, eic,

The Federal Highway Administration has published the Year -2000 Highway Capacity Manual
(HICM2000), which establishes theoretical techniques to quantify the capacity conditions on all fypes of
- yoadways, intersections, ramps, pedesirian facilities, ete. A basio concept that is applicable to most of

these techniques is the idea of level of service (IOS). This concepl establishes a rating system that
quantiﬁés the quality of traffic flow, as perceived by motorists and/or passengers. The general system is

similar to 4 school grade scale, and is outlined as follows:

Level of Service  General Quality of

(LOS) Traffic Flow Descripﬁm of Cdn'esponding Conditions
A Bt - ety o fipo, vy o el -
. VayOood  Koodros e o iy lor sty
¢ Good Roadways — Stable flow, restricted raaneuverability

Intersections — Significant stops, significant delay

- Roadways — Marginally stable flow, congestion seriously
b Falr restricts maneuverability
' Intersections — High stops, long hut toletable delay

Roadways - Unstable flow*, Jower operating speeds,

' congestion severely restricts maneuverabili
E Poor & J ty

Infersections ~ All vehicles stop, very long qucues and very
long intolerable delay
Roadways — Forced flow, stoppages may be lengthy,
T Very Poor congestion severely restricts mancuverahility )
Y Intersections — All vehicles stop, extensive queues and

extremely long intolerable delay

¥Unstable flow is such that minor fluctuations or disruptions can result in rapid dcgi’adation to LOSF,

laf2




Another measure of intersection capacity that is often used i the cvaluation of intersection operations is
the volume fo capacity (V/C) ratio. This ratio is defined as “the ratio of flow rate to capacity”, and is 2
good measure of how much of an intersection’s available capacity has been used up by tho analysis

volumes. Conversely, it also provides an indication of the wescrve capacity available for future growth in

traffic volumes,

The Interscetion Capacity Utilization (ICU) is another measure that cxpresses a value similar to the V/C
ratio. Specifically, the -ICU method “sums the amount of the timelrcquilﬂcd fo serve all mévcmcnts at
saturation for a given cycle length and divides by that reference cycle length.”.'l‘he ICU is considered 2
more aceurate measure of volume to capacity conditions for a signalized intersection, primatily because it

accounts for the effects of the signal timing on intersection capaetty.

20f2
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Cannon & Caanon Ine,
Gonstlting Engineers - Fiald Survayors

Infersectivn: Hardin Yalley @ Southarn § 9724 Kingston Pike, Suite 1100 _ Fllo Name  hardin valley_sowthern shade_19_10, 07
SPate: 10-10-07 - Knoxelle, TN, 37922 Site Gods ; 00000000 =
hied By: DB/BH Start Dale : 1011012007 ( I.Oi_)
Weather: Clear Page o i1 e
Groups Prnted- Unshiftod
SOUTHERN SHADE BLVD HARDIN VALLEY ROAD SOUTHERN SHADE BLVD FARDIN VALLEY ROAD
FramNedh Feom East . From Sovth From Wasi
. . The| Rlg{ Ped} App. Thr] Rig| Ped| App. Thr| Rig| Ped | App. The| Rig| Ped! App. Int,
Start Timo § Left| "y | “hl o) or] Y| | mt| sl Tolal| MOt ul ntl s| Tow| | u| ] s| Totsl| Totel
Facler | 1071 101 10 1.0 10 L0108 20 10 %0 .01 1.0 0] 101 0] 10
g7ooAM © ¢ @ 0 ol 1 218 0 0 24| & @ 1 @ 50 a2 6 0 32| 882
07:15AM 0 0 8 0 of ¢ 26 4§ o 287 z o 1 @ a0 0 44 4. 0 46| 415
grapam o0 6 10 1 o0 332 o ¢ g2l 0o 0 2 0 2| 0 18 1 © 168| 609
OTHMGAM 0 6~ 0 D ol o038 o o 38 0 0 1 @ . 1] 0. 197 0o 0 197| 8504
Totdl 0 0 4 0 4| 1 ”; 1 o0 i8] 7 o0 § 0 12| o063 2 O GO 1772
o00AM 0 0 O 0 o] 1 #6 ¢ o 316 6 O 4 0 1 0 164 2 0 {86| 473
oaiBAM 0 0 0 O ¢| o0 3| 0 O W 1 ¢ 0- 0 1 0 00 1 0 410 441
oB0AM 0 0 0 @ 0| 0 224 1 0 2}y 0O 0 3 0 3] o w8 ¢ 0 48| I8
DB4BAM 0 0 O 0 gl 4 193 0 o0 484 2 o 3 @ 5f 0 185 @ O 1i85| 384
Totd 0 O 0O 0 0 2 103 1 0 062 3 o 7T & 0] 0 566 3 0 569[ 1841
GA00PM 0 0 0 O ol o g4 o0 o6 d94] O 0 0 O 0| 1 181 10 183| a7t
oM 0 0 8 0 ¢l o 158 o0 o 6] © 6 6 0 o ¢ 96 3 0 19p| 38§
0430PM 0O ¢ O 0 g 1 18 o0 ¢ 7| 1t 0 1 0 2l G 208 1 0 200| a8
Q445PM 0 ¢ 0 0 ol 2 48 0 o w7l t_ 0 0 @ i 6.2t 0 ¢ 29| 377
Todl 0 G 0 0 o] 3BB1T o 0 e8a| 2 0 1 0 a7 Bed 5 ¢ &fof 1497
psobRM 0 0 G 0 ¢/ 2 161 0 0 163] 1 0 3 D 4] 0 848 0o 0 a13| 480
L NEIEPM 0 0 10 tf ¢t 8 o & 182 1 0 t 9 2| 2 2zro 4 o 2821 467
{ BOPM 0 0 6 0 g¢f o0 77 0t 6 1wl o 0 ¢ 0 ol 1 286 t 0 258 438
- UBMBPM 0 0 0 O 0} 5 477t 0 83| 1 0o o ¢ 4f 2 21 85 0 28| 400
Totol 0 o 1 o 1) 6 e 2 o 8 3 0 4 o0 718 % 5 0o 1080 1788
Grand ) 365 P 306
Tow O 0 2 0 2| 14 75 4 0 371 15 0 17 0 32[ 6 T, 15 0 d0es| Gooa
Appren% 0.0 0.0 %% 00 0.4 99.5 01 00 469 00 531 00 02 993 0.5 00
Total% 00 00 GO 00 00| 02 831 041 08 534] 02 00 03 00 05| 01 458 02 00 461




Cannon & Cannon In.
Consuliing Englneers - Fleld Surveyars

Interseclion: Hardin Valley @ Southam S 9724 Kingston Plke, Sulte 1100 Fiie Nams : hardin valley_southerm shade_13_10_07
DNalg; 10-10-07 Knoxville, TH, 37922 Slte Code ;00000000
nted By, DBEH Start Date ; 10/10/2007
‘waathes; Clear PageNe 2
SOUTHERN SHADE BLYD RARDINVALLEYRUAD [~ SOUTHERN SHADE ELVD HARDIN VALLEY ROAD
From Morth From Enst Frin Soulh From Wast .
N “Thi] Rlg| Ped| App.| .| Thr| Rig| Pad| App Thr] Rig| Pod| App. Thri Rigl Pad| App. Int,
Start ime | Lofl | Ul i s ] _Total Left ul W 5| Total Lei ul i s| Totai Left uf ht 5| Tolal| Tolal

Peak Hour From 07:00 AM {o 1145 Al - Peak 1 of 1
Interssctlg 07:30 AM

voume O 0 1 0 1_1123 O o 24| 1 0 4 0 5| o0 625 4 0 620 1919

Percont 0.0 0.0 ‘O% 0.0 01 009 00 00 200 00 800 00 00 694 05 00

0745
Volums ¢ 0 0 D 0 G 306 g 9 300 0 g i g i O 197 ¢ 0 197 §04

Peak ' 0,952
Faclor :
High nt,  07:30 AM 97:30 AM Q730 AM 07:48 AM
Yolume o K 1 0 1 ¢ 332 - 0 0 332 [t} 0 b 0 2 0 197 Q ¢ 197
Peak :
Eactor 0,250 0.967 0.625] . 0798
TOUTHERN SHALE DLV
) In Tetgl
07

[ 178 e  4j
lehl Tore  Lall  Pads

{ ¥

? L e
g Notih _— B g
i > 4 Egll r.:\‘z
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B 101072007 3:15:00 AM . - g
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& Unstifted s o
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Cannon & Cananon Inc.
Consulling Enginaers - Flald Survayors

Infersation Hardin Valley @ Souftietn 3 9724 Kingston Pike, Suile 1100 File Name ! hardin vallay_southern shade_10_16_07
Pete 10-18-07 Knoxville, TN. 37922 Site Gode : 08000000
£ nled By; DB/BH Start Date : 16/10/2007
Weather: Clear i PagaNo 3
SOUTHERN SHADE BLVD HARDIN VALLEY ROAGY SOUTHERN SHADE BLVD HARDIN VALLEY ROAD
fFram Marh From East Fron Soyih ) From Wesl

. . Tar | Fig | Ped] 2pp. | | un
StartTime | Left| | “pi| "] ot | S| Tul ni| s vota wl nl sl Total
Poak Hour From 12:00 P fo 05145 PM - Peak 1 of t -

Intersecﬂg 05:00 PM
Voume ¢ O 1 O 1| 8 698 2 0 TGB] 3 O 4 0 751035010691793

The| Rig[ Ped ] App. | | | T Rig| Padi App Lsﬂ""fhf'i' Rig | Ped | App. Inl.l
u|_ht] s| Tolal| Tola

Percant 00 0.0 10% 0.0 14 986 0.3 00 26 00 571 0.0 06 881 05 GO
G500 . .
B0 g o ¢ o gl zt 0 o w3 1 0 3 0 4] 03I 0 0 313|480
Peak : _ 0.929
Faotor ]
High Int. 05:15 PM §5:45 PM 05:00 PM 06:00 PM
Voums 0 ¢ 1 0 | s 47 1 o 488 1 0 3 0 4] 0 33 © © 313
Paak oL
e 0.260 0.964 0.438 0,854
TSOUTHERN SHAGE OIS
Ot ] Totad
) I )

i
[R! H in o Leitulp ct‘clj
i 203
g

B [l 1 I'"'

é AT o Mo H o [318 :

; th Y a

u c gé—h ‘Z; [ 1“? g?u E
4= e TOTTGIZ007 B.00:00 1M WA A s 2
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Query/Selection Results

Page 1 of |

Traffic Statlons
Rag| Statlon Numbar| Gounty Locatlen Yoar | Amiual Average Daliy Count Reomirks Reouis Bumber] Route Namo
1 fooooss knox | VALLENBE: i o Ling | 2907 [9378 01277 1277
2 [ooc0se Knox [ o o Line | 2006 | 8004 01277 1277
3 [ooo0ss Knox | VAL LEY . ol O Ling | 2006|8457 0ta77 1277
4+ |oooos4 knox | VAULEY B i o L |2004 7781 £8T 01577 1277
5 |oovoss Knox  [VALLEYRD oG Line | 2003{7533 £sT 01277 1277
6 [00008d knox | |ALLEY B0 o o Ui 2002[ 7478 EST oler7 1277
7 {000084 Kooy |V O son oo Ling | 2001|7019 EST 01277 1277
|s  foooos Knox | b . con o Ling 2000|7670 DIFF MONTH {09277 1217
g loncoss Koox | B o 0o Lne | 1esfase7 01277 1277
10 onooss Knox | VALLEY RO: o oo Line| 1998|6187 01277 1277
1 |opoosé Knox | sON GO Lig] 1997 5820 01277 1277
12 {c0o084 Kiox  |ALLEY RO: o on oo Line| 1650|558 01277 1277
13 000084 Knox | o 00 LN | 1986 {6037 otzrr  |em
14 |ooo0s4 Knox |V D e on o L | 1994 {6800 ACTUAL » 4821 |01277 1217
15 1000084 knox | VALLET RO, o e e 19996929 01277 1217
18 1000084 Koox | e e soN 00 Ling| 1892|665 01277 1277
17 |oouoss Kaox B R EREON O LNE | 1991|5473 01277 1277
18 |600084 Knox | M o GO Ling: | 1990 [8508 NEW SCHOOL o277 1277
19 |oonoas Knox | sai Co LI | 1980{ 2089 01277 1217
20 loonoad Knox [y R son o L | 1988 {0436 01277 1277
21 |o6o004 Knox | VARLET D o oo Line] 1987 {4427 NEW FAGTORY | 01277 1217
22 [000084 Knox | VabEY A son co Livg | 1986 872 o277 1217
23 1000004 Knox | VALLET RO son co Live | 1988|2171 W27y 1277
h ¢ ffe e e b e h
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CEEREE U AU T

Table 7.4 Unconstramed Internal Capture Rates for Trip Origins
within a Multl-Use Davelopment

WEEKDAY
i, PEAK HOUR
WIBDAY PEAK HOUR : GF ADJACENT DALY
: BTREET IAAFHIC
fiorn OFFICE . to Ofiloe” 2% U 0%
‘ "+ to Retall 20% oa% - 2%
o Fesidontisy 0% 8% R
| fom RETAR, . "+ to Otfoo- L % ' . 3%
R toRetal 20% . 20% . BO% )
1o Resicentlal ' 7% ) 9% - 1%
homRESIDENTIAL  loOflee . NA N A
NS loRetal s % " 8%
" 16 Rosidantial A T ONA- WA

.

o Oaution Tha esllmatad lyplcai Internal capilire ratas pwsamed Inn thls tabls rsly dizectly an data collected at a lmited
. -number of multi-tso sftes InFlerida, While ITE recognizes e imMtatlons of theso dete, thay fepresent the only known
- oracible data on mulli-uge Inlernal capture rates and ofe provided as ilustrative of typloal raes, IF facal data en intor.
- nai Goptra mfos by patred land wses con he. obisinsg, the local data may be given preferance.

NA— Not Avaliabla! logle fncicates there Is soms Interaclion belwaen thase two land uses; howavar, the limliad data
sampla on which this table Is based dig not. record any Intaraction,

%

It Cuneratfon Handbook, 2nd Editiors Chapier ¥ & ITE 93




testen e Gl e S e o A D T s

Table 7.2 Unconstralned Internal Capture Rates for
Trlp Destinatiohs Within a Multi-Use Development

. WEEROMY
MILDAY PEAK HOUR Pg;-: Eéﬁ((;é?il;R . . DALY
STREET TRAPFIC
lo OFFICE from Offloe - 6% Coe% 2%
from Retal 38% &% o is%
fiorn Rosiclonie 0% @ N/A
to RETAIL frogr Offiog TA% : @ ' S 4%
from fotal 31% 20% 28%
frf;m Rasfdantial 6% 9% 9%
to RESIDENTIAL from Offtce 0% CN2%) o
T rombetdl 97% ai% - 33%
fiom F!es{.dgini!al WA . NA ' A

Cauttors: The éstiratad tylcel Intarnal eapture sates pragented In this tebls raly diractly on dsta cofloted at o limiled numbsr
of mulli-uga sltes jn Florlda, While FTE reognizes the ivitatiohe of thesa data, thay raprasant the only known cradible data
on muili-use Mternal caphure ratés and e providad as Mkistriative of typleal ratas, If local dats on fatsma) cRpture rafes -
by paired land usds can he obtained, the local data may b given prefarence, R o

NA-Not Avallabls; logle incicatas fhare ta sorma Interaction belweon theso two land uses; howavet; The frnlted data sample
oh which this iakie Is based did not reeeed any nleraotlon, -~ o : to

04 ITE W Thp Qansralion Mandbouk, 2na Editlon Chapier 7-
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Two-Way Stop Control

~Page t of |

TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

_ [Analyst RCAH Intersection Hardin Vialiey Rd / Site Entran
"~ jency/Co. Cannon & Cannon, Inc, Lurisdiction Knox Co

Date Peiformed 11/26/07 Analysis Year 2010 Combined

Analysis Time Period AR

Project Dascription  00621-0002 Hardin Vafley Rd at Conrad Site TIS (revfs;a)"

[East/West Street:  Hardin Valley Rd

North/South Street:  Main Site Entrance

[Intersection Orientation:  East-West

Study Period {hrs): 0.28

Vehicle Volumes and Adjustments

Major Streat Easthound Westbound
Maovement 1 2 3 4 5 8
L T R L T R
Volume {veh/h) 89 G622 68 46 1428 a0
Peak-Hour Factor, PHF 0.91 0.91 0.917 0.91 (.91 0.91
.‘R‘;ﬁ?ﬁ’)'z'ow Rate, HFR 97 683 74 50 1569 98
Percent Heavy Vehicles 2 - . 0 - i
[Median Type Raised curb
[RT Channelized 0 0
fLanes 1 2 0 1 2 0
Configuration L T R L T TR
{Upstream Signal 4] )
IMinor Street Northbound Southbound
[Movement 7 8 g8 10 11 12
I L T R L T R
ume {veh/h} 12 0 47 41 0 47
JPeak-Hour Factor, PHF 0.91 0.91 0.87 .91 .91 0.91
te, HFR .
";‘;‘;‘;‘%F"’W Rate, 13 0 51 45 0 45
Percent Heavy Vehicles 0 g 0 0 0 2
|Percent Grade (%) ] 0
|Fiared Approach N N
Storage 0 0
RT Channelized g 0
Lanes 0 1 7 0 1 i
Configuration LT _ R LT R
Deiay, QueTJe_Length, and Level of Service -
Approach Easthound Waestbound Northbound Southbound
[Movement A 4 7 8 9 10 11 12
lLane Configuration L L LT R LT R
v (veh/h) 97 &0 13 51 45 45
C (m} {veh/h) 382 863 Q8 625 67 311
/c 0.25 Q.06 0.13 0.08 0.67 0.14
95% gueue langth 0.89 0.18 0.44 0.27 2,96 0.50
Control Delay (sfveh) 17.6 9.4 47.3 11.3 132.2 . 18.5
[LOS C A £ . B F C
;_I"r sroach Delay {sfveh) - - 18.6 75.3
Japproach LOS - - C F

Copyright © 2005 University of Florida, Al Rights Reserved

HCS+™  vgrsion 5,29

Hle-//C\Documents and Setiines\bboliomsi\Local Sctiines\Temn\wu2k3Do tmn

Generated: 11/26/2007  5:62 PM

11/26/2007




Two-Way Stop Control

Pageclofl

TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

|Site Information

[Analyst ROB intersection Hardin Valiey Rd / Site Entran
: 1ENCYCO. Cannon & Cannon, Inc. Yurisdiction Knox Co

wate Performad 11/26/07 lAnalysis Year 2010 Combined

Analysis Time Period PM

|Proiect Description

Q0621-0002 Hardin Vallay Rd at Conrad Site TIS (revised)

[East/west Street:  Hardin

Valley Rd

North/South Street:

Main Site Enfrance

Intersaction Orientation:

East-Waest

Study Period (hrs). 0.25

Vehicle Volumes and Adjustments

Copyright @ 2005 University of Florida, All Rights Reserved

Major Sireet Eastbound Wastbound
[Movement 1 2 3 4 5 8
L ' T R L T R
Volume (veh/h) 181 1164 88 86 726 120
Peak-Hour Factor, PHF 0.91 0.81 0.891 0.91 .01 0.91
Hourly Flow Rate, HFR
{vehfl}:) \ 198 1268 107 72 797 131
[Percent Heavy Venicies 2 - o 0 - -
[Median Type Raised curd
|RT Channelized 0 0
[Lenes 1 2 0 1 2 0
[Configuration L T TR T TR
JUpstream Signal 0 0
IMinor Street Northbound Southbound
IMovement: 7 8 g 10 11 12
] L T R L T R
" ume (vehh) 146 {7 98 171 0 256
|reak-Hour Factor, PHF 0.91 091 0.91 0.91 0.81 0.91
RE%ZE)F low Rate, HFR 160 0 167 187 0 281
[Percent Heavy Venhicles g 0 0 0 0 2
IPercent Grade (%) 0 0
[Fiared Approach N N
Storage 0 0
JRT Channelized 0 Y
[Lanes 0 1 1 0 1 1
Configuration LT R LT R
[Deiay, QTleua Length, and Level of Service
Anproach Eastbound Westhound Northbound Southbound
iMovemBnt 1 4 7 8 9 10 11 12
[Lane Configuration L L LT R LT R
v (veh/h) 198 72 160 107 187 281
C {m) (veh/h) 733 508 0 393 50 545
vic - a.27 0.14 - 0.27 3.74 0.62
[P5% queue iength 1.09 .49 1.09 20.54 2.83
Cantrol Delay (s/veh) 11.7 13.3 17.6 1401 18.4
jLos B B F C F C
& oroach Delay (s/veh) - -- 571.1
‘rpproach LOS - - F

HCS+ ™ vapsion 5,21

file://C:A\Documents and Settings\bhottonts\Local Settinegs\Tempw2k3DTF.1mp

Gengrated: 142672007  5:54 PM

117262007




Lanes, Volumes, Timings 2010 Combined AM
8: Hardin Valley Rd & Site Enfrance 11/26/2007

L 42

Lane Conﬁgurahons

Volume {vph) 89 622 68 46 1428 80 12 0 47 4 04
Ideal Flow {vphpi) 1900 1900 1900 1800 1900 1900 1900 1900 1900 1800 1800 1900
Storage Length {ft) B[4 106 110 150 0 00 SR
Storage Lanes S B 10 B S
Taper Length () -5 - 2% 25 25 25 2% B 25
Lane Util. Factor = 100 095 100 100 085 1.00 400 100 100 100 100 1.00
Frt - - o 08850 - ©085%0 : 0850 .. 0880
FtProtected 0960 w0 080 09w

Sald. Flow {prot) . 1770 - 3539 1583 - 1770 3530 . 1683 0 1770 1583 . - 0. A770. - 1583
FitPemited  0M2 0% 0728 09

Satd. Flow {perm) ~ ~ 200 3530 1583 736 3539° 1583 - 0 1356 ~1583° . 0 -'1395 1583
RightTunonRed = Yes o Yes L Yes . Yes
Sald. Flow(RTORY ~~ ~ ~ =~ 74 B I R
ik Speed mph) 45 I TR
Travel Timefs) 865 T T - A
PeakHourFactor & © 092 0982 092 092 082, ©092 092 - 082 . 082: 092 092 082
Adj. Flow (uph) 97 6f%6 74 50 482 98 13 0 81 45 0 45
Shared Lane Traffic (%)~~~ - T T T R
Lane Group Flow(vph) 97~ 678 74 S0 1552 98 0 13 81 0 45 45
Turh Type. - S pmept U Perm. CPerm - < Perm T Perm - © - Pefm - Perm- - - Perm
Protecled Phases 526
Permitled Phases . * - 2" 20 8 o6 8 RS R SRR
DelectorPhass ' 5 2 2 6 6 6 & B 8 4 4 4
Mlmmum [mnai (s) : 40 100 100 00 100 100 80 80 80 80 80 80
Winimum Splits) - - 88 2107 2107 210 210 210 210 #O- 2100 2000 =210 210
ToliSpit(s) 100 690 600 500 50 560 210 210 210 210 210 210
TotahSplt(%) ~~ 11.1% . 76.7% 78.7% '858% 656%. 656% 233%  23.3% 233% 23.3% 233% - 23.3%
Maximum Green {s) 606 640 640 540 540 540 160 160 160 160 160 160
Yellow Time (s) 35 - 40 40 40 40 40 40 0 40 4040 =740 740
All-Red Time () 05 10 10 10 10 10 10 10 .18 10 10 10
Lost Time Adjust {s) - 60 - 00 00 0.0 00 000 00 00 - 00 --00 - 00 .00
TolallostTime(s) 40 60 80 60 50 50 50 80 50 50 80 50
leadlag - - lead . 77 lag. tag- Lag - - e wmeln
leadlag Optimize?  Yes Yes  Yes Yes ._ o
Vehicle €xtension (s) - 30 30 30 . 30 30 3030230 30 30 30 .30
Recali Mode _ Nong C-Max O-Max C-Max C-ax C-Max  Mone None_ ~None None None None
WakTime(s) - - 50 50 50 - 50 60 - 50 B0 50 50°7L5077 50
FlashDontWelk(s) 110 0. 110 #0110 110 10 10 0 110 110
Pedestrian Calls (#hr) = 0 6 0 0 -0 LRI ¢ RARE ( SRS  RREIPERRY ) MR ¢
Ac Effct Green (5) 745 745 745 656 656 665 91 81 81 ad
Actuated g/C Ralio * . 083 083 083 073 073 073 010 010 - - 010 -040
veRao 033 023 008 009 060 008 009 025 032 02
Conirof Delay S B2 25 0.8 51 1286 22 373 7140 0 432 44
QueieDely 00 00 00 00 06 00 00 00 00 00
TotaiDelay - B2 25 08 51 132 22 73 140 . 432 144
1.OS A A A A - B A D B b B
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Lanes, Volumes, Timings 2010 Combined AM
8. Hardin Vailey Rd & Site Enfrance 11/26/2007

Ay ¢ A8 b A Y

Approach Delay 2
Approach LOS A

Gueus Length 50th (f} 8 37 0
Queue Length 95t (f) 20 64 8
Infernal Link Dist {ffy - 3585

Turn Bay Length(fy . 110 100
Base Capacity (vph) 202 2928 1323
Starvation CapReducth 0 0 0
Spiliback Cap Reductn * 0O 06 0
Storage Cap Reductn

Reduced vicRatio -

Area Type .
Cycle Length: 90

Acluated Cycle Length: 90 o ' o
Offset: 0 (0%), Referenced 10 phase 2 EBTL and 6 WBTL Start of Green _

Najural Cycle: 60~ - : o

Control Type: Actuated: Ccordmaled

Maximurm vic Ratio: 0.80 ' T - I
Intersection Signal Delay. 10.0 ' Intersection LOS: B

Interséction Capacity Utiization 65.3% -~~~ ~ 7 1CU Level of Service C-
Analysis Period (min) 15

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

_ Sphts and Phases:  8: Hardin Valley Rd & Site Enirance

s T
"} a5
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Lanes, Volumes, Timings 2010 Combined PM
8: Hardin Valley Rd & Site Entrance 11/26/2007

Lane Confguranons _ - ol ' o

Yolume {vph) 181 1154 58 66 726 120 M6 0 98 171 0 25
ideal Flow (vphpl) 1800 1900 4900 1900 1900 1900 1900 1900 1900 1900 1900 1800
Sterage Length () 110 100 110 80 D 0 0 -0
Storage Lanes R Y I 1 o o0 1
Taper Length {f} - 26 25 25 : 25 2% . % 25 . 28
Lane Utf, Faclor 100 095 100 100 085 100 160 100 100 100 100 100
Ft- o 0850 - 0.850 0850 - 0880
Fit Protected - 0850 C0950 080 0980
Sald. Flow{pro) - 1770~ 3538 1583 1770 3539 1583 - 0 1770 1583 - 0 - 4770 1583
Fit Permitted .~ 0278 0222 0988 0612
Satd: Flow {perm) - -~ 508 3530 4583 - 444 3538 1583 - 0 030 1583 0 144D 1683
RightTumonRed Yes o Yes . Yes o Yes
Satd. Flow (RTOR) - - -+~ - = ¢4 3 T T a2
Llﬂkspeed{mph) T . . N 4 A _30_ _ . .3_0_
Link Distance () .~ 3685 R 580~ L2798 4se
Irave! Time (s) U - = .88 63 . 104

Peak Hour Factor = -~ -~ 0.82 092 082 092 082 092 092092 082 082 .-002. .09
A Fow(el) 19T 12510772 788 130 18 0 M7 g6 0 2B
Shared Lane Traffic (%) S T T T T L e
LaneGmunFlt)W(VDh)__ LT s 07 720 789 1300 0 15.9 10? L0 8s 278
Turn Type . SSo0 pmept o Perm Perm - -Perm - Perm . - - Perm:. Pemn . <7 T Pem
Protected Phases 5 2 & _ S A
Permitted Phases -~ -~ -~ -2 - - 2 8 6 - -8 . 8T 4 e
DetectorPhase & 2 2 6 6 6 8 8 8 4. 4 4
Switch Phase RS A T T e ey e

Mamun a5 40 100 100 100 00 100 80 80 80 80 80 80
MiimumSpltés) - 80 - 200 - 2007 210 20 206 2106 21000 20002100 2 210

Total Split(s) 110 540 540 430 430 430 260 260 260 260 260 280
Total Spht (%) -~~~ 138% 67.5% 67.5% . 538% 538% 538% -325% 325%  32.5% - 325% - 325%.. 325%
Maximum Green(s) ) 70 490 490 380 380 3O 210 210 206 210 210 210
YellowTime(s) -~ 35 40 40 40 407 40 40 40 40 40 . 4D 40
AMlRedTine(s) 05 10 10 10 10 10 40 10 10 40 10 10
Lost Time Adjust{s) -~ - 00 0.0 0.0 0.0 00 Q0. 00 00 .00 00 0D 00
Total Lost Time (s) . .40 50 80 50 80 50 60 80 50 50 50 50
Lead/lag 0 lead " lag o lag  lap - . T T
Lead-Lag Optlmlze'_? Yes . Yes  Yes  Yes o
Vehicle Extension ()~ - 30 390 30 30 30 30 830 30 30 30 38 30
Recall Mods None C-Max C-Max C-Max C-Max C-Max None MNone None None None  None
Wak Time-(s} . 506 B0 80 50 50 .56 50 50 .50 50 5D
Flash Dont Walk (s) SN0 M0 0 110 110 #0110 110 110 110 110
Pedestrian Calls (#/hr} -0 0 Y 0. 0 -0 070
" Act Effct Green (5) 842 532 532 418 418 418 165 168 168 168
Aciuated g/C Ratio - 068 086 086 052 052 052 - T 02000200 0 7 0210 0.
vic Rafio o 043 053 010 033 043 015 - 074 028 078 0.51
Cohtrol Defay : 8.4 8.7 21 186 134 28 488 - 121 S0 T2
Queue Delay 00 0.0 00 00 00 0O 00 00 00 08
Total Delay 84 87 21 188 134 28 48.8 121 o 51.0 7.2
LOS A A A B B A D 8 D A
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Lanes, Volumes, Timings 2010 Combined PM
8: Hardin Valiey Rd & Site Entrance 1112612007

AN

oprosch Deby T 7 E e/ I —t >

Approach LOS A B _ _ ¢ o C
Queue Length 50th (f) 32 15 2 21 128 0 . 73 4 87 2
Queue Lenglh 95th (ft) 64 233 20 58 180 27 33 5 #5853 58
Internal Link Dist (f) 3585 B 1 : 198 378 -
Tun 8ayLength(?y 110 100 110 160 o S o
Base Capacity (vphy 464 2354 1084- 216 1849 . 889 . 270 - 468. - - 299 616
Starvafion Cap Reducln 9 0 -0 0 0 o 0 0 0 0
Spillback Cap Reducin 00 c -0 0 0 - 0 0. 0.0
Blorage CapReductn 0 0 0 00 0 0 0 0 0
Reduced vic Ratio 042 053 010 033 043 045 - . 056 0237 . - U082 045
IRiErseelion Sumaiary SEE R e ‘
Area Type: " Other

Cycle Length: 80
Actuated Cydle Length: 80 . ' '
Offset; 0 (0%, Referenced o phase 2.EBTL and 6 WBTL Start of Green
Natural Cycle: 60 - = .
Control Type: Actuated Coerdin‘aled _
Maximum /o Ratio: 0.78  ~ ° o T ' B
Intersection Signal Delay. 13.9 o lntersectlon LOS. B
inlersaction Capacity Utlization 68.8% = o " 10U Level of Serwce ¢
Analysis Period (min) £5 .
# . 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases; & Hardin Valley Rd & Site Enirance

Z:100621-0002\Transportation\ TIS\Analysis\SynchroiCombined 2010 Pid.syn Synchro 7 - Repori
Page 2




B Gl ) euSon] SOURGSERSY LNELIDCSUS | BSOS ]
LEA d eeumg ey

AQ Ry
43 pedojanagy

<308
MWD Gty RONAED  04q puedary sishgeuy

(2a10) 2173 O AR 20 ABY: LN LONRUUONE AUR BP0 SSTUSLLILIDD

G WEE TS U

REAS: SUIICA DRLES QOLAN I e

051 324E MO O 51 BCUNIOA TRANE 0 ey S v JINGT S 40 SOELIG SN0 (ELONIPRY "SR
A5 A puELERR N A Welrihg O PN RUTes o1y R JRIE, ON P UBER UL 247 Gugoamr LUBIRNL L S WS SINCY JO BRI, ©
2 = CIEAL T x = UrEL tz =weelieay T E§11=TE=TE 3 = TUBLIA [ALngaa Lhesdde
Eumsap SINOH KL BUTRan SInoy e, Eursom Smog 2oy Eunoom 2oH 10, BUnTa SINOM 160 JaBa] ) A5 SISIS LIE0XICE J0UY 200 USD DUk SN, —
& Tad GUALNW 2ord £3 " Ed QDL o3 L s ol o] ork =y WanpuaipEoN  © ey
FAINGA, SumpR L., Fuxges Buuersng e Suqueieas Sawnjon Sunnenesy, sTRUMOA, BUnURLEr
- ] JE— C o o bl o 3 |3
J— br] mares C ] o) Q ¢l o] [+
—— ] — ¢ 4] 4] 1] =] o o
9%l oot =38 ] GEL sy €02 e 21 e
GgL cor L i3 A =t GEL =g 4] r
——— 1] n g ] q g o o 3
— o . ¢ a a’ 0 B o a
J— o e ¢ ] g a ] o o
—_—— o oy 4] =] a [u] o & [+ ]
— o J— o 3 4 g 1] ] Q
. 0 — a o 2 o a o [+
— ] —— < i) ] o 1} a o
— n} nvrar [ o [ ] 1] 1] r
Z1 0x F =3 i1 P FA? 4 G s
Jew—. 0 —— L] a ] o < o 1§
LA, TN wEreM SNy, oug Rl ouwe ZigR omy o
© ] —_—
IR TR Latdas EELEN FURHERS 5 IS JUELIZAN |2 JUDS SUELERS M0 IURCUSA
TSI2A N 525g) €500, N0 o) {21 R WL Seuen waadang - H ) Clow "W - )
D TURLERA T B UERR UORERIERST T NENEAL Vit JUESLER,
z " 133g Jolmg Zir wengader; SET SO RAUON : akg
T VARKED 4o 23R 100 LQUOLLE IS S 3D ABD 0] ) SULSTIEy 1 Keneny o Ky
R 842 4 Jng 10 SpOdds M) PNSNIES 30 ) SBLNEA BUnURLEM. 35y T uemeaiag




____ _____________ Mt Endering Bx(ting
Spen || o of dog 6% Mol U tondbode
M [ ot day % 1048%  Pe. B Tebkead
Yprey B 22
M Loy Ay
s an R . o
o5 B wo R
> e 15 _ x= 28]
. My
4% — 427 &
Gl - =Bl
v 290
i — . Lo&% —3
)
{ \Bq G




o

- e wer e
o N e et e wpe e wpe wpe wew wer

Ivv'v'v*"vvvrvv;'

T w a w

TABLE G4
_ LEF{‘-TURN LANE VOLUME THRESHOLDS .
FOR TWO-LANE RO ADWAYS WITH A PREVAILING SEE’ED OF 46 T 33 MPH
(If the lelt-turn yohune exceeds the table value a left ~turn lanc is needed)
OPPOSING THROUGH VOLUMIE PLUS RIGHT-TURN VQILUME #
VOLUME 100 - 149 150- 199 200 - 249 250-799 | 300,349 | 350399
100 - 149 200 - 149 100 7% &0 s0
180 - 199 175 Cone- 85 45 53 45
206 « 249 150 160 75 40 50 40
130 - 299 130 ' 85 65 55 i3 35
300, 340 11 Y5 C 0 a0 0 3
250+ 399 9% 65 35 48 a5 24
400 - 43 50 Gt 56 . 0 25
430 - 499 i 45 15 18 23 )
500 - 549 70 30 a T 25 20
S50 « 594 5 a5 i 35 25 20 20
600 - G418 45 4l 10 25 20 20
650 - 699 40 13 30 2 a0 20
700 - 749 35 33 8 0 20 15
o 750 or Mors 15 35 25 L2 15 15
OPPOSING THROUGH VOLUNME PLUS RIGHT-TURN VOILUME *
VOLUME 350 - 499 4560 - 450 - 499 0. 560 | AS0. 599 | =i 26
100 - 149 50 43 4t 35 ) 2
150 - 199 s 35 3t a0
204 - 249 40 35 3 25 25 20
250 - 209 35 _ 35 3t 38 18 0
300 - 349 0 30 Y 25 20 2
380 - 399 25 15 28 20 20 ¥
400 » 49 25 25 20 20 20 15
450 ~ 499 20 20 20 20 20 15
500 - 849 I 20 20 20 i5 1%
550 - 599 0. 20 20 135 {5 18
600 « 49 g 0 18 18 .38 15
© G50 - 699 20 15 18 15 8 15
700 - 1Y 15 15 is 15 15 15
758 i hare 15 ) 18 15 18 18 15
# Or through velume ondy il a right-turn lance exists. oM
g X a0 . VoL TVIAR vl AL
* - ! 10 ' ary
vl o ey T Y oo 1T M 2o bl 2O
u?,?.f‘l:b” ,—3} o ““L?"z ? e iy :
VG S o 5500~ . _ _
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4 - 7w A8 ik Haushad S bothy
£ - .
A ARV NS VS




——

_—

TABLE 6B

M, TIH(E&HOLDS

A-9

LA S A AL AT

et e el

RIGHT LTURN LANE VQLU .
. I'OR TWE-LANE ROADWAYS WITH A 'PRI‘VAI‘L]N(" SPILED QOF 46 TO 55 MPH
RIGHT-TURN THROUGH VOLUME PLUS LEl?T~TURN YOLUME *
VOLUME <100 500« 199 200 - 249 280-799 | 300~249 | 350-399
Frwaer Than 25 NP
e IS NN DR N E= /23
4 - 99
100 - 549
1680 - 199 Yes
204 « 249 Yos Yes
28D - 299 Yos Yes You
3 - 349 YR . Yes Yes Yes
356 - 3 Vs Yes Ys Yoy
A0 - 4dY Yoy Yo Yos Yau Yeg
450 - 499 Yos Yex Yes Yes Yes
500 « b Vis Yes Yes Yig Yas Y3
550 - 589 Yo3 Yes Yeh Yes Yeos Yis
(00 or More Yes Yos Yes Yus Yis Yos
RIGHT-TURN TIIROUGII YOLUME PLUS LETT-TURN VOLUME *
VOLUME 350 - 399 400 = 49 ARG 499 So0- 540 | s e d o SH
[Feywer Thnn 28 MP
28 o ) e T [S——— I N, 77 S ﬁt‘?@" Yis
o S0-0 Yes Yoy Ve Yus
100+ 140 Yes Yes Yes' Yes Yes
150 - 198 Yis Yes Yes Yos Yo Yeg
200 - 2% Yes Yes Yes Yis Yeos Yes
250 - 299 Yes Yes Yas o Yos | Yes Yes
- 349 Yes Yes Yes Yis Yos Yes
350 - 30 You Yes Yes Yes Yies Yes
a00 - 449 Ye5 Yes Yoy Yos§ Yeg Yes
_ 4sf - 449 Yis Yos Yes Yor Yis Yes |
500 - 549 Yes Yes Yes Yes Yes Yoz
£50 « 59¢ Yes Yos Yes Yos . Yos Yos n
600 or Mo Yes Yo Yus Yus Yos Yei
* Op through volurme only if & left-furn fane exista.
TY\ LQ/| < FnA Pl Lﬁ/[f‘l




