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Executive Summary | SECTION 1.0

EXECUTIVE SUMMARY

This report provides a summary of a traffic impact study that was performed for a proposed
multi-use development to be located on approximately 3 acres in West Knoxville. The project
site is located on the north side of Gleason Drive between Morrell Road and Wellsley Park
Road. The development plan for this project proposes 184 residential apartment units and
14,000 square feet of specialty retail with two accesses to be located on Gleason Drive and
one access to be located on the Deane Hill Shopping Center south access driveway.

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 site. Of particular interest
were the signalized intersections of Morrell Road at Gleason Drive and Morrell Road at Deane
Hill Drive, and the unsignalized intersection of Deane Hill Drive at Wellsley Park Road.
Appropriate intersection evaluations were conducted at these locations for existing and future
conditions, both with and without traffic volumes generated from the proposed development,
in order to determine the anticipated impacts and to establish recommended measures to
mitigate these impacts. These evaluations included intersection capacity analyses, 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 minimal impact on traffic operations at the study intersections. The
proposed site layout includes two site driveways to be located on Gleason Drive and one site
driveway to be located on the Deane Hill Shopping Center south access driveway. The
following listing is a summary of the improvements and recommendations that resulted from

this study:

1. Locate the proposed site access driveways on Gleason Drive to maximize corner
sight distance. In addition, ensure that landscaping and site signage is carefully
placed in the vicinity of the site entrances to insure recommended sight
distance is provided.

2. The intersection of the proposed site driveways shall be STOP controlled on the

driveway approach.
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INTRODUCTION & PURPOSE OF STUDY

This report provides a summary of a traffic impact study that was performed for a proposed
multi-use development to be located on approximately 3 acres in West Knoxville. The project
site is located on the north side of Gleason Drive between Morrell Road and Wellsley Park
Road. FIGURE 1 is a project location map identifying the project site in relation to the major
roadways in the vicinity of the proposed development.
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LOCATION MAP

The development plan for this project proposes 184 residential apartment units and 14,000
square feet of specialty retail with two accesses to be located on Gleason Drive and one
access to be located on the Deane Hill Shopping Center south access driveway. FIGURE 2 is a
Conceptual Site Plan which details the proposed site configuration.

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 site. Of particular interest
were the signalized intersections of Morrell Road at Gleason Drive and Morrell Road at Deane
Hill Drive, and the unsignalized intersection of Deane Hill Drive at Wellsley Park Road.
Appropriate intersection evaluations were conducted at these locations for existing and future
conditions, both with and without traffic volumes generated from the proposed development,
in order to determine the anticipated impacts and to establish recommended measures to
mitigate these impacts. These evaluations included intersection capacity analyses, corner sight
distance reviews and others as appropriate.
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EXISTING CONDITIONS
EXISTING ROADWAY CONDITIONS

Morrell Road, in the vicinity of the proposed development, is a multi-lane Arterial roadway
providing north-south access from Kingston Pike/I-40 to Northshore Drive. The roadway
primarily consists of two travel lanes in each direction, a shared center two-way left turn lane,
and curb and gutter with sidewalk. The posted speed limit on Morrell Road is 40 mph.

Gleason Drive is a two-lane divided local facility providing direct access to the proposed site.
Gleason Drive is curbed with a raised grassed median and sidewalks on both sides of the
street. The speed limit on Gleason Drive is unposted and therefore assumed to be 25 mph.

Deane Hill Drive is a two lane Collector roadway consisting of one travel lane in each direction
with minimal shoulders. An auxiliary right-turn lane is provided at the intersection with
Morrell Road. The speed limit on Deane Hill Drive is posted as 40 mph.

EXISTING TRAFFIC DATA

Existing traffic data was gathered for this study. The Tennessee Department of Transportation
(TDOT) collects average daily traffic data (ADT) annually on roadways in the study area. One
count station was found near the project site that was felt to have particular relevance for this
study. The most currently available data from this count station is contained in TABLE 1.

TABLE 1
AVERAGE DAILY TRAFFIC COUNT SUMMARY
Station T431
Morrell Road between

Count Year Gleason Dr andKingston Pk.

2010 11,090

2009 14,682

2008 14,482

2007 14,410

2006 15,924

In addition to the available ADT data, intersection turning movement traffic counts were
conducted specifically for this study at the study intersections, with the primary purpose of
determining the current peak hour operating volumes. The 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 ANALYSIS / LEVELS-OF-SERVICE

Capacity analyses employing the methods of the Highway Capacity Manual were conducted
for the existing study intersections. The analyses were performed with the 2012 existing
traffic volumes and existing intersection traffic control and lane configurations. The
EVALUATIONS section of this report may be referenced for tabular summaries of these
analyses, while more detailed summaries are presented on the computer printouts contained
in the APPENDIX. Also contained in the APPENDIX is a section entitled “Intersection Capacity
and Level of Service Concepts”, which provides a description of the utilized procedures.
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BACKGROUND CONDITIONS
BACKGROUND TRAFFIC GROWTH

The proposed development is anticipated to be constructed in one general phase with
anticipated completion in approximately one year. Therefore, year 2013 was established as
the appropriate design/analysis year for this study. In order to determine traffic volumes
resulting solely from background traffic growth to year 2013, it was necessary to establish an
annual growth rate for existing traffic. The TDOT ADT values previously discussed, as well as
knowledge of the area were used to determine an approximate annual growth rate. Based on
the available data, a background annual growth rate of two percent was assumed. FIGURE 4
contains the background traffic volumes that would result from a two percent annual growth
from year 2012, when the counts were conducted, to year 2013.

BACKGROUND CAPACITY ANALYSES / LEVELS-OF-SERVICE

Capacity analyses as described in the Existing Conditions section of this report were
conducted utilizing the FIGURE 4 background traffic volumes and existing intersection traffic
control and lane configurations. The EVALUATIONS section of this report may be referenced
for tabular summaries of these analyses, while more detailed summaries are presented on the
computer printouts contained in the APPENDIX.
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FUTURE CONDITIONS
TRIP GENERATION

In order to estimate the expected traffic volumes to be generated by the proposed
development, the procedures of Trip Generation, Eighth Edition (Institute of Transportation
Engineers, 2008) were utilized. Local trip generation rates adopted by the Knoxville-Knox
County Metropolitan Planning Commission for multi-family developments were utilized to
develop the estimated generated trips for the proposed residential portion of the project. The
generated traffic volumes were determined based on the data for the peak hours of adjacent
street. See TABLE 2 for a summary of the traffic generated for this project. More detailed
information is contained in the APPENDIX.

TABLE 2
TRIP GENERATION SUMMARY
ITE Weekday AM Peak MD Peak
Land Use Code Size (trips/day) (trips/hour) (trips/hour)
Multi-Family Apartment  Local 184 1,650 93 133
Entering Trips units 825 20 77
Exiting Trips 825 73 60
Specialty Retail Center 814 14,000 620 - 55
Entering Trips sf 310 - 24
Exiting Trips 310 - 31
TOTALS 2,270 93 188
Entering Trips 1,135 20 97
Exiting Trips 1,135 73 91
INTERNAL CAPTURE 204 - 18
Entering Trips 102 - 9
Exiting Trips 102 - 9
NET TOTALS 2,066 93 170
Entering Trips 1,033 20 88
Exiting Trips 1,033 73 82

To account for anticipated internal trips between the proposed site uses the Trip Generation
Handbook (ITE) was consulted. Tables 7.1 and 7.2 of the Handbook provide estimated internal
capture rates for trip origins and destinations within development site. The P.M. trips for the
proposed development were reduced, as appropriate, to account for likely internal trips
occurring between the residential and retail uses within the site. Internal capture estimates
for the A.M. peak trips were not available. The resulting peak hour generated trips are
contained in TABLE 3. ITE tables and worksheets are provided in the APPENDIX

Traffic Impact Study
The Wellsley Development 9
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TRIP DISTRIBUTION AND ASSIGNMENT

FIGURE 5 provides a summary of the trip distribution patterns assumed for the study
intersections. These patterns were based on the existing 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 intersections in accordance with these distribution patterns. FIGURE 7
also shows the combined year 2013 volumes reflecting the existing traffic, the background
traffic growth, and the newly generated traffic from the proposed development. These are
the combined volumes used in the analysis of the future conditions.

FUTURE CAPACITY ANALYSES / LEVELS-OF-SERVICE

Capacity analyses as described in the Existing Conditions section of this report were
conducted for 2013 full build-out conditions utilizing the FIGURE 7 combined traffic volumes
and existing intersection traffic control. The EVALUATIONS section of this report may be
referenced for tabular summaries of these analyses, while more detailed summaries are
presented on the computer printouts contained in the APPENDIX
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EVALUATIONS

Capacity analyses employing the methods of the Highway Capacity Manual were conducted
for the study intersections. These analyses were performed with the anticipated 2013
combined volumes shown in FIGURE 7 and existing intersection geometry and traffic control.
TABLE 3 may be referenced for tabular summaries of these analyses, while more detailed
summaries are presented on the computer printouts contained in the APPENDIX.

TABLE 3
CAPACITY ANALYSIS SUMMARY
2012 Year 2013 Year 2013

Time Existing Background Combined
Intersection Period (LOS/Delay) | (LOS/Delay) (LOS/Delay)

Morrell Road at Gleason Drive

M. B 10.1 B 10. B 12.
(Es’(lzt,ilrﬁg:g';}etryand Control ﬁ::/IA C 28.7 C 2(1).3 C 23.;
ltosberiloe L gui sns e
SIGNALIZED" P.M. C 23.7 C 24.0 C 23.8
P.M. B 13.8 B 14.0 B 14.5

(SIDE STREET STOP)2

ISIGNALIZED CONTROL - Level-of-Service and Average Vehicular Delay (seconds) for full intersection.

2S|DE STREET STOP CONTROL - Level-of-Service and Average Vehicular Delay (seconds) for side street
approach.

See APPENDIX for detailed computer print-out summaries and discussion of Capacity and Level-of-Service
concepts.

Intersection capacity analyses for the projected year of 2013 indicate that the study
intersections will continue to operate well during both the AM and PM peak periods.

The proposed intersection geometry of the site driveway intersections consists of two-lane
accesses with one entrance lane and one exiting lane. The main site entrance is to be located
opposite the existing intersection of Windview Way creating a fourth leg to this intersection.
An existing eastbound left-turn storage lane with approximately 60 feet of storage is located
on Gleason Drive at the proposed site main entrance. A secondary site entrance is located on
Gleason Drive along the eastern side of the site and will operate as a right-in / right-out
driveway due to the existing raised grass median on Gleason Drive at this location. Field
reviews indicated that adequate corner sight distance should be achievable along Gleason
Drive at the proposed site driveway locations. The assumed speed limit on Gleason Drive is 25
mph, which in accordance with City of Knoxville regulations requires a minimum 250 foot sight

Traffic Impact Study
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distance. During final site design the available sight distance along Gleason Drive should be
verified and shrubs, brush, and trees should be removed or maintained in such a manner to
maintain the required sight distance.
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CONCLUSIONS & RECOMMENDATIONS

The primary conclusion of this study is that the traffic generated from the proposed
development will have minimal impact on traffic operations at the study intersections. The
proposed site layout includes two site driveways to be located on Gleason Drive and one site
driveway to be located on the Deane Hill Shopping Center south access driveway. The
following listing is a summary of the improvements and recommendations that resulted from

this study:

1. Locate the proposed site access driveways on Gleason Drive to maximize corner
sight distance. In addition, ensure that landscaping and site signage is carefully
placed in the vicinity of the site entrances to insure recommended sight
distance is provided.

2. The intersection of the proposed site driveways shall be STOP controlled on the

driveway approach.
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APPENDIX

TRAFFIC DATA
TRIP GENERATION

CAPACITY ANALYSES
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TRAFFIC DATA
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ounted By: CCl PageNo :1
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>Cl Project Name:; Deane Hill Development

SCl Project Number: 1600-0000
ntersection: Marrell @ Deans Hill

Cannon & Cannon, lnc.

Consuliing Engineers - Fleld Surveyors

8550 Kingston Pike
Knoxvills, TN 37918

Fils Nams : Morrell_Deane Hil_1-12-11
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Slart Date ; 0112420192
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Cannon & Cannon, Inc.
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+Cl Project Name: Deane Hill Development
2Cl Praject Number: 1000-0000
werssclion: Daans Hill @ Wellsley Park

sounted By: CCI

Cannon & Cannon, Inc,
Consulting Engineers - Field Surveyors

8550 Kingsten Pike
Knoxville, TN 37919
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Start Date : 01/1212012
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Cannon & Cannon, Inc.,
Consulling Engineers - Fisld Surveyors
8550 Kingston Pike

Gl Project Name: Deane Hilk Development File Name ; Deane Hil_Wesley Park_1-12-12

:C1 Project Number: 1000-0000
itersection: Deane Hill @ Wellsley Park
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Slart Date : 01/12/2012
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Gl Project Mame: Deane Hill Development
Cl Pegect Number: 1600-0600
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Appendix | SECTION A-2

TRIP GENERATION

Traffic Impact Study
The Wellsley Development
01016-0000 March 2012

= Cannon&Cannon,Inc.



TRIP GENERATION

THE WELLSLEY COMMERCIAL
MULTI-FAMILY APARTMENTS (LOCAL) SPECIALTY RETAIL {814)
14,000 SF
184 UNITS . 14 11000 SF
WEEKDAY
T = 15.193%(184)*.899 T= 14*44.32
T = 1650.88 T = 620.48
50% ENTERING = 825 50% ENTERING =
50%  EXITING= 825 50%  EXITING =

i

AN PEAK OF ADJACENT STREET TRAFFIC 7-8

T = 0.768%(184*.924)

T=9383
22% ENTERING= 20
'78%  EXITING= 73
PM PEAK OF ADJACENT STREET TRAEFIG 4-6
T = .669%(184)+10.069 T = 2.4%(14)+21.48
T=133.17 T= 5508
55% ENTERING= 73 44% ENTERING =
45% EXITING= 60 56%  EXITING =
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Table 7.1 Unconstrained internal Capture Rates for Trip Origins
within a Multh-Use Development

WEEKDAY
P, P.F._AK HOUR
RIDDAY PEAK HOUR OF ADJAGENT DARY
STREET TRAFFIG
fiom OFFICE . to Offlcer 2'%_- 19 “%
- " to Rotall 20% 8% 22%
to Residential 0% ngﬁ . 2% B
' from RETAIL {0 Offico- 3% %% 3%
T to Rt 29% 20% s0%
" (o Residenttl 7% 12% 1%
fom BIESDENTIAL 1o Office " VA A N/A
T T e % 5% 38%
to Rosidential NIA NA- wA

WF\T:-NOI Avallable; logle Indicates there is some inleraction batwee
sample on which thls table Is based did not record any Interaction.

T Gensration | landbook, 2nd Edition Chapler 7 & ITE 93

e

- Cautlon: The estimated typleal nternal capitira ratos presented in this 1ablo rely directly an data collocted at a limitad

‘number’ of multi-ysg sitas In Florida, White ITE recognizes the limitations of these data, th
credible dafa on twlt-use internal capture rates and are provided as
+ nal capture ratos by paired land uses can he.ohtained, the loe

_ ay represent the only lnbwn
itusiratlve of lyploal ratos, If iocal data on inter-
Al data may be givan preference,

i these two land uses; however, the limited data
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Table 7.2 Unconstrained Internal Capturs Rates for
Trip Destinations Within a Multi-Use Development

. WEEKDAY
pm. PEAK HOUR
MIDDAY PEAK 1HOUR OF ADADENT DALY
STREET THAFFIC
:<;OF-FICE from Cifics - 6% . 6% 2%
“ from Rotalf . 38% @%) - _ 15%.
from Residenisd % (@.ﬁ : WA
o RETAIL from Office 4% (3 4%
T from Reetal e 20% - o8% )
) fromn Residontial h 6% 8% 9%
to RESIDENTIAI fromi Olfice 0% | Qg@) : 5%
" fonRetll 37% &% a3%
from Resldontia NIA A MIA

i - i ,
Caution: The estirated typleal Internal capture rates presented in this 1abls rely direclly on dala colleoled at a limiied nuimber -
of multi-use sites In Fotida, While [TE recognizes the Imitalichs of thesa data, they represent the only known cradible data _
on rmulil-use Mtema! capture ratés and are provided as lustrative of typleal rates, If focal dota on Intarnal caplure rafes
by paired land ysos can be obtained, the local data may be given preference, ST T e e

N/A - Not Available; Ioglc inclicates there Is soms interaction between these o fard uses; howaver, the Bmited data samplo
on which this 1able Is based did not record any inleraction, ~ - : . T,

94 ITE & Tip Gensration | landbools, 2nd Editlon Chapter 7




Local Apartment

Trip Generation Study

Average Vehicle Trip Ends vs:  Dwelling Unlis

Ona:  Weskday
Number of Studias; 13
Average Number of Dwelling Units: 183

Diractionat Distribution:

Trip Generatlon Per Pwelling Unit

50% entering, 50% exiting

Average Rate Rahges of Rates Standard Deviation
9.03 8.58-17.41 2.47
Data Plot and Equation
8000 . R B
|
|
u 5000 4-- - - - - -
2 !
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54000 4o v ool e - - - T A
2 ] R
»—q ! - - ;/’ -
é 2000 - . E - —— mme e H/,—r‘:‘",___ _
& i . ,‘_‘_"__.-"';I/
g .' el
2 sop0 . - - : - . 'j’_;,;f“’ R -
< 1 . .. ‘j,’”‘ 4
[lE ; 1;"-—‘/-’ - )
1000 - T e - —- - — -
'-'-z"/TI;'{;‘
0 : T T T i T T T
0 50 100 150 200 250 300 a0 400 450 500
X = Numbaor of Dwolling Units
X Actual Dalg Points Fitted Curve meeens - Ayarate Hale
Fitted Curve Equation: T = 15.193(X)*** R? = 0.88

Knoxvilla/Knox Co. Mctropolitan Planning Qommisaion

Decamber 1989




Local Apartment
Trip Generation Study

Average Vehicle Trip Ends vs!
Ona:

Numbter of Studies;

Average Number of Dweiting Units:
Directional Distribution;

Trip Generatlon Per Dwelling Unit

Bwolling Unlts

Weekday,

Peak Hour of Adjacent Strest Trafflc,
QOne Hour Between 7 and 9 a.m.

13
193
22% anfering, 78% exiting

" Average Rais

Ranges of Qales

Standard Deviation

0.55

0.14-0.78

0.18

Data Plot and Equation

400

i

122

<
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]

1

1

g
(=]
:
|
I

1

Average Vehicle Trip Ends
n 85 B
2 8 3

T=
-
=
=

]
-

[=]
E,

o 50 100 150 200 250

¥ = Number of Dwelling Unlts

c ¥

30 350 400 450 800

¥ Actual Data Polnts

Fitted Curve Equation: T = 0,758()"***

Fittad Curve

mmenene - Average Rate

R* = 0.75

Knoxville/knox Co, MPC

[_Jccember 1999




Local Apartment
Trip Generation Study

Average Vehicle Trip Ends va:  Dwolling Units
Ona:  Weekday,
Peak Hour of Ad)acent Street Traffle,
One Hour Betwesn 4 and 6 p.m,

Number of Stucflos: 18

Average Numbor of Dwelfing Units: 193
Direcilonal Distribution:  55% entering, 45% sxiting

Trip Generation Per Dwelling Unlt

{  Averago Rate Ranges of Rates Standard Deviatlon
072 0.32 - 1.66 0.25
Data Plot and Equation
400 - . : S
350 e fm i tem — mrea L e, P R et PECIPESTES QA PT PP PR —
L]
bl
5 200 - — -
! a
T 250 - -
C|
3 200 -
&
& 150 | —-
g
=
100 - R
e
50 - -
0 T . t T T - * T t
0 50 100 150 200 250 300 350 400 450 500
¥ = Nuinber of Dwelllng Unlts
X Actual Data Polnts ———  Fltled Gurve e Average Rate
. . ,
Flited Curve Equatlon: T = 0.669(X} + 10.069 R* = 0.79

Knoxville/Knox Co. MPC . December 1999
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Specialty Retail Center
(814)

i - Average Vehicle Trip Ends vs:
- On a:

#

Number‘o,f Studies:
Average 1000 Sq. Feet GLA:
Directiona! Distribution:

1000 Sq. Feet Gross Leasable Area
Weekday

4
25
50% entering__,__ﬁo% e_sx_iting

Trip Generatlon per 1000 Sq. Feet Gross Leasable Area

Average Rate Range of Rates Standard Deviation

44,32 21.30

- 644 158.52

Cautlon - Use Carefully - Small S8ample Size

Data Plot and Equation

2100 ;-
2,000

;o 1,900 °

Average Vehicle Trip Ends

T=

X Actual Data Polnts

Fitted Curve Equation: T =42.78(X) + 37.66

X = 1000 Sq. Feet Gross Leasable Area

30 40 50

Fitted Curye === ==" Average Rate

R%=0.69

Trip Generafion, 8th Editlon

1387 [nstitute of Transportation Engineers




Specialty Retail Center
(814)

Average Vehicle Trlp Ends vs: 1000 Sq. Feet Gross Leasable Area

Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

’

Number of Studies: 5

Average 1000 Sq. Fest GLA: 69

Directio__na] Distribution: 44% entering, 56% exiting

Trip Generation per 1000 Sq. Feet Gross Leasable Area

Average Hate _

271

_ Range of Rates ) _ Standard Deviation
203 - 5,18 1.83

Data Plot and Equation

Caution - Use Carefully - Smalf Sample Siza

604 -1

T = Average Vehicle Trip Ends

X Actual Data Polnts

Fitted Curve Equation:

100 200 i 309
X'= 1000 Sq. Faet Gross Leasable Area

Fllted Curve el Average Rate

T = 2.40(X) + 21.48 R?=0.98

Trip Generalion, 8th Edition

1388 Institute of Transportation Enginears
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CAPACITY AND LEVEL-OF-SERVICE CONCEPTS

In a general sense, a roudway is similar to a pipeline or other material carrying conduit in that it has a
certain capacity for the amount of material (vehicles) that it can efficiently carry, As the number of
vehicles in a given time period gradually increases, the quality of traffic flow gradually decrcascs. On
roadway sections this results in increasing turbulence in the traffic strcam, and at inferscetions it results in
increasing stops and delay. As the volumes begin to approach the capacily of the [acilily, these problems
rapidly magnify, with resulting serious levels of congestion, stops, delay, excess fuel consumption,

pollutant emissions, etc,

The Federal Highway Administration has published the Year 2000 Highway Capacity Manual
{HCM2000), which establishes theoretical techniques to quantify the capacity conditions on all types of

roadways, infetsections, ramps, pedestrian facilities, etc. A basic concept that is applicable to most of
these techniques is the idea of level of service (LLOS). This concept establishes a rating system that
quantifies the quality of traffic flow, as perceived by motorisls and/or passengers. The general system is

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

Level of Service General Quality of

(1.0S) Traffic Flow Description of Corresponding Conditions
A Excollont Roadwa}:s — Free tlow, high n*narwl.wcrabjllty
Intersections — Very few stops, very low delay
B Very Good Roac‘lwa_\,'*s — Free .ﬂuw, slightly lower maneuverability
Intersections — Minar stops, low delay
c Good Roadways — Stable flow, restricted maneuverability

Intersections — Significant stops, significant delay

Roadways — Marginally stable flow, congestion seriously
D Fair restriets maneuverability
Intersections — [1igh stops, long but tolerable delay

Roadways ~ Unstable flow*, lower operating speeds,
congestion scvercly restricts maneuverability

E Poor Intetsections — All vehicles stop, very long qucucs and very
long intolerable delay
Roadways — Forced flow, stoppages may be lengghy,
F Very Poor congestion severely restricts maneuverability

Intersections — All vehicles stop, extensive queues and
extremely long intolerable delay

*Unstable flow is such that minor fluctuations or disruptions can result in rapid degradation to LOS T.

1of2




Another measure of intersection capacity that is often uscd in the evaluation of intersection operations is
the volume to capacity (V/C) ratio. This ratio is delined as “the ratio of flow rate to capacity”, and is a
good measure of haw much of an intersection’s available capacity has been used up by the analysis
volumes. Conversely, it also provides an indication of the reserve capacity available for future growth in

traftic valumes,

The Infersection Capacity Utilization (ICU) is another measure that expresses a valuc similar to the V/C
ralio. Specifically, the ICU method “sums the amount of the time required to serve all movements at
saturation for a given cycle length and divides by that reference cyele length.” The JCU is considered a
more accurate measure of volume to capacity conditions for a signalized intersection, primarily because it

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

20f2




Lanes, Volumes, Timings

1: Gleason Drive & Morrell Road

Existing 2012 AM

Timing Plan: AM Peak

Lane Conf gurahons
Valume (vph) 0
Lang Uli! FactOf
it

Fit Pro{ected .

Satd. Flow (prel) -

Fli Permilted

Satd. Fiow {peim)
Sad. Flow (RTOR}
Peak Hour Faclor
Shared Lane Traffic (%)
Lane Graup Elow {vph)
Turn Type

Protected Phases
Permilted Phases
Defector Phase .
Swilch Phase
Minimum [nitial {s)...
Minimum Split (s)
Total Spiit(s) -
Total Split (%)
Maximum Green {s) -
Yellow Time {s)
All-Red Time () . -
Lost Time Adjust (s)

Total Lost Time (s) =~ .-+

LeadiLag

Lead-Lag Optimize? - .
Vefticle Extension (s}
Recal Mode.

Walk Tims (s}
Flash Dont Walk {s)

Pedestrian Calls (#hr}

Act Effcl Gresn {s)
Actuateg g!C Ratlo

vi¢ Ratio .

Control Delay

Quieue Defay - -

Total Delay

LOS Do
Approach De!ay
Approach LOS - -
Queue Length 50th ()
Quisiie Length 95th {ft)
Internal Link Dist {ft
Turn Bay Length {ff)y
Bass Capacity {vph)
Starvation Cap Reductn-
Spillback Cap Reducin

0950
©OAB5G

0443

085 6
20

pm+pt

4

a . ? s

6.0 7

135
15.0
16.0%
95
40
15
00

55
Lead

20
.. Nons

208

0.21

044

36.8
0.0

#8

63

- 10t

110
275

0

4

16.0

~36,0.

35 0%

200

4.5
. ."-:-1_ _.5
0.0
6.0

Lag
‘Noge -

184

0.18

0,08

33.8

338
185

14

38 -
1309
548
0

0

8.0 -

1654 - 1

1564

272

085

oo

Perm

80
16.0

- 350

35.0%

20.0°

4.5

15

0.0
. 80

Lag
2.0

Mone

184
018
0,54
89

644
.

0

=00
89

“B8.0. -

13 0
16,0
16.0%

100 -

4.0

RN E

0.0

50
Lead

20
None -

140
0,14

006 -
289

281

0

.
__100

g

085

80

4.0

30

35.0%

4.5

00
% 0.0%
200

00

00

40

lag

" 20
50

0

.88

0.08

049

26

26

-.:_';Non'e_ .

330
1 00

0 950

- AT

0.511

933

R
pm+pt

6

g

8.0

13.0
50
15.0%
100 .
4.0
10

00

80

_ Leaﬂ

20
. None-

L B84

I
268

o

23

586
i

: 558
B

0

0.68

0,51

180
163
SRt

0

086

o

53

0.95

3346

1

- 0.8577

637 <0

6

1120

305

360"

38.0%

305

4.0

S35

0.0

BB
Llag

334

Mmoo
0998

0
N IR

00

0.0%

0.0
40

30

C-Max'

5.0

' 200 -

8357

0.64

030 .o

3.0

30

. B4
1615

2124

0

o

0950
1761

0.410

760"

8.0
130

440,

14,0%

C 8.0,

4.0

o0

0.0

Lead

20
“Nope .

640

0.54

004, -

155

524

0.

¢

3305

3305
30

5 :--0.85

299

0.85

R IR

B .

335

B0

36.0%

0.0
00%

295

40
0.0
Lag
30

~C-Max

5.0

L. 230

0
475
0.48

16.1

58

160

00
49

048, -

00

161

B o

157
B
52

8 .

1284

16587
0
0

The Wellsiey Development
Cannon & Cannon, Ine.

Synchio 7 - Report

Page 1




Lanes, Volumes, Timings Existing 2012 AM
1. Gleason Drive & Morrell Road Timing Plan: AM Peak

Slorage Cap Reductn )
Reduced vic Ratio

Cyc[e Lenglh 100
Actuated Cycle Length: 100. S R
Offsat: 0 (0%), Referenced to phase z SBTL andﬁ NBTL Start of Yel!ow Master Interseclzon _
Naturat Cycle: 85 - L R o
Confrol Type: Actuated Coordmated _ _
Maximum vic Ratio: 0.54. < R T
Intersection Signal Delay: 10.1 - Intersection LOS: B

Intersection Gapacity Utilization 54.4% S ICU Lovel of Service A™
Analysis Period {min) 15

Splits and Phases: 1: Gleason Drive & Motrell Road

The Wellsley Davelopment

Synchro 7 - Report
Cannen & Cannon, g,

Page 2




Lanes, Volumes, Timings

2: Deane Hill Drive & Moaorrell Road

Existing 2012 AM
Timing Plan: AM Paak

Lane Conf gurallons
Volitme (vph) o
Lane UuI Factor

Frt- PR
Fit Protec[ed

Satd. Flow {prot -~ ... -

Flt Permitted
Sald.Flow {perm) - »
Satd. Flow (RTOR)
Peak-Hour Factor
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases -
Permitted Phases
Detector Phase

Switch Phase

Minimum Initial () =
Minimum Split {s})

Total Split{s)

Total Split (%)

Maximum Green({s) .

Yallow Time (s)
All-Red Time (s)

Lost Time Adjust {s}
Tolaitost Time (s) - -
LeadiLag

Lead:tag Optimize? -
Vehicle Extension {s)
Recall Mode™
Walk Time (s}
Flagh Dont Walk (s)
Pedestrian Calls (#/r)
ActEffet Green {s)
Actuated glC Ratio

vic Ralio

Control Delag,r

Cueue Delay - .
Total Delay

Los - o7
Approach Dalay
Approach LOS .
Queue Length 56th (ft)

Quelie Length 95th {fo ~

Internal Link Dist {ft)
Turp Bay Length {ft)
Base Capacity (vph)
Stavation Cap Reductn
Splllback Cap Reductn

© 31.0%

4

400

3.0
3.0

26.0
40
10
0.0

50

20

.. None

7.0
180
!

02

0.10
033
47.1
00
47.1

Do

319

Gl

38
7%
830
456
488
0

RETNETEE
f
49 908
100 085
0.860 ~ 0856 . ..
A667. . 3303 . O
1587-° 13303
53 81
093 0.0 - 080
53 44280 0
Perm
L 2
4
EVIRDY
1007 108
300 85
310 500 - 00
3_1_.0%| 50.0%  0.0%
260 . 435
4.0 4.5
10 20
0.0 0.0 0.0
Lag
20 2.0
None.” C-Max
7.0
1807
9
10.2 -~ 660
0.10 0.68
0.296. :0.65.
18.1 128
00 00
15.1 126
B B
12.6
] 253
36 404
2251
A5G
447 2207
0. 0
¢ i

o

pr+pt
12

400
. lLead

0950
3421 "

1711
0.133
. 238

- 085

- 154

1

80
15.0
490
19.0%

C 440

4.0

A0

0.0
50

. 20
- None |

778 -

0.78

046 ..

C o185 -

404

0

3421
0.85

A2

A2

890
69.0%

0.0

50"

-83.8

0.84

17

17

32

13
A3

1616

2851

0

.14

The Welisley Development
Cannon & Canno, inc.

Synchro 7 - Report

Page 3




Lanes, Volumes, Timings Existing 2012 AM
2; Deane Hill Drive & Morrell Road Timing Plan: AM Peak

S!orage Cap he&ucm :
Reduced vic Ralio

Cycie Lenglh 100 N _

Acuated Cycle Length: 100 - -~ iy ' R

Offsat: 66.5 (67%), Referenced to phase2N888 Slarl of Yeliow _

Natural Cycle: 80 .- S

Control Type: Aclua[ed Ceordmated

Maximum v/é Ratio: 0.65 R
Intersection Signal Detay: 11 1 Intersection LOS: B

Intersection Capacily Uliization 66.5% . . .~ ICU Level'of Seivice €
Analysis Pariod {min) 15

Splits and Phases:  2: Deane Hill Drive & Morrell Road

The Wellstey Davelopment Synchro 7 - Report
Cannon & Cannon, Ing. Page 4




Two-Way Stop Control

Page I of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information

Site Information

Aratyst

WG

Agency/Co.

CCl

Date Performed

/142012

Analysis Time Period

AM

Itnterseclion

Deane Hill Dr. @ Wellsley
Park

Hurisdiction

Knoxvilfe

tAnalysis Year

Exisling 2012

[Project Descrintion

01016-0000

|Eastivest Street:  Doane Hill Dr.

North/Sauth Street:

Welisley Fark Rd.

Intersection Qrientation:

East-Wost

Study Period (hrs). 0.25

Vehicle Volumes and Adjustments

Major Street

Easibound

Westbound

IMovement

2

5 8

1
L T

T 4

olume {veh/h)

898 18

|Peak-Hour Factor, PHF

3 360
0.85 0.85

0.85 0.85

Hourly Flow Rale, HFR
(veh/h)

423

112 18

Percent Heavy Vehicles

3
0 -

Madian Type

Undivided

RT Channelized

Lahes

¢ 7

7 4

Configusation

Upstrear Signal

¢

Minor Street

Northbound

4]
Southbound

Movement

S 10

11 12

T R

WVolume (vahih)

32

Peak-Hour Factor, PHF

0.85

1.

=

0 0.85

Hourly Flow Rate, HFR
{veh/h}

0 37

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

Ql2io{o] o

RT Channelizad

Lanes

=
oo

Configuration

Delay, Queue Length, and Level of Service

LR

Approach

Eastbound

Westbound

Northbound

Southbound

Movement

1 4

7 8 9

10 11 12

Lane Configuration

LT

tR

v (vehih)

3

45

G (m) (vehh)

1468

544

Vi

0.00

0.08

95% gueua langth

0.071

0.27

Control Delay {s/veh)

12.2

LOS

B

Approach Delay {sfveh)

12.2

Approach LOS

B

Capyright € 2010 University of Florida, All Rights Resarvad

HCS+T™™ Verslon 5.6

file://C:\Users\bhaas\AppData\Local\Temp\u2kF46.1mp

Generated: /1472012 425PM

3/14/2012




Lanes, Volumes, Timings
1: Gleason Drive & Morrell Road

Existing 2012 PM

Timing Plan: PM Peak

Lane Cenf guratlons
Volume (vph)

Lane Uhl Faclor
Fit. '
It Pmteclsd

Satd. Flow {prot). -
Flt Permitled

Satd. Flow (perm) ~< -

Satd. Flow {RTOR)
Peak Hour Factor
Shared Lane Traffic (%)
Lane Growp Flow (vph)
Turn Type

Protested Phases:
Permitled Phases
Delector Phase

Switch Phase

Ministum Initial {s) 72

Minimum Spiit (s)
Tola! Split {s)..

Total Split (%)
Maximum Green{s)
Yellow Time (s

Al:Red Time(s):~ - - o

Lost Time Adjust {s)

Totat Lost Time {s) . =+

Lead/tag

Lead:Lag Oplimize? =~ . f

Vehicle Extension (s)

RecallMads -+

Walk Time (s}

Flash Dont Walk {s} -
Pedestnan Calls (#!hr)
Acl Effct Green (s)
Actuated ng Rallo
Wic Ralio. - '
Control Delay

Quetie Delay .

Tolal Deiay

LOS - o0
Approach Delay
Approach 108, -

Queus Length SOth ( i

Queue Length 95th {) =~

Internal Link Dist (ft)

Turn Bay Length iy~

Base Capacity (vph)

Starvation Cap Reductn ..

Spillback Cap Redustn

A '“i

g5
- 100

0.950

1856
0421

L0t

238

0.21

Coar

34.4

00 -

344

56

R

A0
273

.1;
g9

100

T 0850
Rt

RV

097
KR
4

80

16.0
380
32.7%
300
45
15
0.0

60
 Lag

20

~".None

081 -

i"

392

1.00

g5

1554

43
0.01

431
Perm

16.0

360

R2.7%

13007

45
15
0.0

80

Lag
20
~None

146

0.18

3074

'125

737

0

v - A “

!i

438 182

100

0.950

4734

0.653

{182
089

80

13.0

150,

13.6%

4.0

10

0.0

50
Lead

20
" None -

958 .

0.23

048

359

00
359

383
0"

]

100 .-

s
120 - o
o8

34.0

1380

32.7%
45

0.0

B0
Lag

80

300

15

s 38
| 100

R

)
0890

Qo

60

0.0%

0.0
40

‘None -7~

5.0

2800

0.14

02

66.7

56.7
475
125
52

0

R

8
.00

0950'_
1734

0.377

688

.89

6

60

130

240

21.8%

180 -

40
10
0.0

80
 Lead

20

. Mone

698

0.63
8.6

- e 00 -
88

28

0183

L 160
828
R

0

372
prvipt
T

0.62

B0

305

40.9%

4.8

B KT

0.0

85

Lag _

CMax = ..

5.0

00

628

057
0.25

7.2
72
78

74

s
1616 _

0.0 -

1&79'

0

i

- 5D
130

f"i4b.
12.7%

90 -
40
1.0

534

0.49

S 006
114

533
0

0.

G Max 3

5.0

L0e7

07700
| 00%

00

40

0.43

474 0

035

228

00 .

”_228

115

196 0

1284

13

0

The Wellsley Development

Cannon & Cannon, Ing.

Synchro 7 -
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Pags 1




Lanes, Volumes, Timings Existing 2012 PM
1. Gleason Drive & Morrell Road Tirmlng Plan: PM Peak

Storage Cap Reductn = - R g .0 - : o
Reduceed we Ratio : 0.21 . 0.47

Cycle Length: 110
Actuated Cycle Length: 110 B I o

Offset: 0 {0%), Referenced to phase 2 SBTL and 6 NBTL Slarl of Yellow Mas!er Inlersection

Natural Cycle: 95 ' o . R S

Control Type: Actuated- Coordmated

Maximum ve Rafio: 0.74 R L

ntersection Signal Delay: 20.7 Intersection LOS: C

Jnterseciion Capagity Ulilization 65.2% Sl L iCULevelof Sevice G
Analysls Period {min) 15

Splits and Phases:  1: Gleason Drive & Morrell Road

The Wellstey Development Synchro 7 - Report
Cannan & Cannon, Ine. Page 2




Lanes, Volumes, Timings

2: Deane Hill Drive & Morrell Road

Existing 2012 PM
Timing Plan: PM Peak

Lane Confi guratlons
Yelme (vph)-

Lane Uhl Factor
Frt il
Fit Protec{ed
Satd,.Flow (prol) -
Elt Pevmitied

Satd. Flow (perm)
Satd. Flow (RTOR}
Peak Hour Factor.
Shared Lane Traffic {%)
Lane Group Fiow {vph). -
Turn Type

Piotected Phases ..
Permitled Phasas
Détector Phase-

Swilch Phase

Miriimim Inidial (s)
Minimurn Split ()

Tolal Spiit (s) '
Tolal Split (%}

Maximum Green {s)
Yellow Time (s}

Al-Red Time {s)-

Lost Time Adjust (s)
Total Los{ Tima (s}
Lead!Lag

Vehlcie Extension (s)
Recal} Mode .-

Walk Time (s)

Flash Dont Walk (s)
Pedes!nan Cal]s (#hr)
Acluated ng Raho

vic Ratio

Control Delay

Queue Dalay.- =

Total Delay

Approach Delay
Approach LOS- .
Queue Lenglh 50th {ft)
Qieté Lenglh 95ih {ft)
Internal Link Dist {ft}
Turn Bay Lengih (f)
_Base Capacily (vph)
Starvation Cap Reductn- -
Spillback Cap Reduein

80.0

10.0
00

S 400

36.4%

- 350

4.0

10

0.0
5,0

‘None
7.0

0

313 .

0.28

080

80.0

E
46.0
D
247

448
9%

557

¢

1567

- 1567

125

2083
_ Perm
A
100" -

30.0
* 400
36.4%
350
40
10
0.0

50

2.0
None
7.0
18.0
0
313
0.28
035
12.8

00

126
B

N
8

130
584
0
0

16.5

6007

45.5%

400

435

4.5

C2pE T

0.0

65"

0.0

Clag

0.0 .
0ot

A0

8.0 R

15.0

200

18.2%

180

i

10

6.0

50

Lead

12

270.0

20 S

:Nohe -

637

0.58

030

7.7

00

%9
330

165
448
0
0

88.7 -

0.62

038

79

79

79

180

'2128 -

0

636%

o
50

83
1916

The Wellslay Development
Cannon & Cannon, In¢.

Synchro 7 - Reporl

Page 3




Lanes, Volumes, Timings Existing 2012 PM
2: Deane Hill Drive & Morrell Road Timing Plan: PM Peak

Slorage Cap Refuctn - . . 00 o -0 00
Reducad vic Ratio 081 032 058 028 038

Cycle Length‘ 110
Actualed Cycie Length: 110

Natural CycIe ?O

Control Type: Acluated- Coordmaled

Maximur v/c Ratio: 0.90" S
Infersection Signal Delay: 237 Intersaclion LOS: G

intersection Capacily Utiization 85.2% ~ .© - " .. ICULavel of Service C
Analysis Period (min) 15

# -:85th percentile volume éxceeds capacily, quéue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  2: Deane Hill Drive & Mosrell Road

The Wellsley Development Synchro 7 - Report
Cannon & Gannon, Ing. Page 4




Two-Way Stop Conirol

Page 1 of 1

_ TWO-WAY STOP CONTROL SUMMARY
General Information Site Information
Analyst WG } Intersection poano Hil br. @ Wolisley
Agency/Ca. CCi tJurisdiction Knoxville
Eﬁ;?yi;ﬁ%::;egem 5 g:f/zm { Analysis Year Existing 2012
IProject Description  01016-0000
|[Eastiweast Street:  Deane Hiif Dr. MNorth/South Streat:  Wellsley Park Rid.
Intersection Orlentation:  East-Wesf Study Period {hrs): 0.25
Vehicle Volumes and Adjustments
Major Street Eastbound Wastbound
[Movement 1 2 3 4 5 8
L. T [ L T [
Volume {veh/h} 13 241 275 58
|Peak-Hour Factor, PHF .85 0.85 1.00 1.00 0.85 0.85
'&‘;‘;}j‘g) Flow Rate, HFR 15 283 0 323 68
[Percent Heavy Vehicles 7] -- -- — -
[Median Type Undivided
[RT Channelized 0 0
|Lanes 0 1 0 0 1 0
[Configuration LT TR
[Upstream Signal R 2
[Minor Strest Narthhound Southbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume {veh/h) 42 22
|Peak-Hour Factor, PHF 1.00 1.00 1.00 0.85 1.00 Q.85
i(—i(;irj:’lg)Flow Rate, HFR 0 0 0 49 0 25
[Percent Heavy vehicles 0 1 0 0 0 ]
[Percent Grade (%) 0 0
[Flared Approach N N
Storage Q 0
IRT Channelized 0 0
[Lanes 0 0 ] 0 0 0
[Configuration LR
|Delay, Queue Length, and Level of Service
Approach Easthound Westbound Northbound Southbound
|Movemant i 4 7 3 9 10 11 12
|Lane Configuration LT LR
v (vehth) 15 74
IC () {vehih) 1179 484
vic 0.01 0.15
95% guete length 0.04 .54
|Controi Delay (sfveh) 8.1 13.8
|Los A B
Approach Delay (siveh) - - 13.8
Approach LOS - - B

Copyrighl @ 2016 Universily of Florida, All Righls Reserved

HCS+™™ Varsion 6.8
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Lanes, Volumes, Timings

1: Gleason Drive & Morrell Road

Background 2013 AM
Timing Pian: AM Peak

Cannon & Cannon, Ine.

e il : R W
Lane Cenfguratlons % 1" il i - » L
Volume {vph) - e D4 240 U288 0 9007 83 g 337 b4 8 L ATRL. 208 - &G
Lane Uhf Factor 100 1.00 100 L 100 100 100 100 095 085 100 095 085
Fit. Lol 008800 0806 AL T T 0808 T TheT L
Fit Protected 0.950 N o 0850 ~ 0.950 0.950 o
Satd. Flow. (peof) - 1856 4891 - 1554 1734, A762 0. 1734 - 3346 01761, 3305 -0
Fit Permitted 0.480 - 0739 0.408 o 0.406 _
Satd. Flow {perm} . 938 1801 /1554.. 13497 1762, 0 9113346 0 751 3305 0
Sald.Flow (RTOR) 7 N I B
PeakHourFactor . 085 ~ 085 0857 085 085 085 - 085 085 .08 085 085 (85
Shared Lane Trafiic (%) s _ _
Lane Group Flow (vph) . CA22: 0 28 278702 CAG7. 000396 680 T 0 20 306+ ¢
Turn Type pro+pt Perm pm+pt o pimpt pmpt
Protected Phases N Y T A0 U T R B B 5 2
PermiltedPhases 4 4 8 . 2 _
Detector Phase - 74 4 -3 8 4l g 52
Switch Phass B S o -
Minimum Initiaf {s). - 60 .80 .80 80.. 80" B0 120 .80, 120
MmimumSph!(s) 135 160 1680 130 340 130 305 130 335
Total Split (s) 150 360360 150 360 00 150:7.360 00 7140 350 - Q0
Total Split (%) 165.0% 35.0% _39.0% 150% 350% 0.0% 15, 0% 36 0% (_}.0% 14 0% 356.0% 00%
Maximurh Green {s) C 95 290 .-200 4007200 ¢ 0400009305 0 0 90 205
Ye_ilowTJ_m__e{} ) 40 46 45 40 45 40 __4._0 40 4.0
Ali-Red Time'(s) -~ 16 15 15 10 s o 0 iAs 0 T A0 s L
Lost Time Adjust {s} 00 00 00 00 00 00 60 0O 00 00 00 00
Total Lost Time (s} - .85 B0 6D 50 7 B0 40 . 50785 40 50 - 55 40
Lead/Lag Lead Lag lag Llead lag lead  Lag Lead Lag
Lead-Lag Optimize? =~ - EE P L T : ' .
Vehicte Extension (s) 20 20 20 20 20 20 30 20 3.0
Recall Mode - ‘None Nore  Noné . None ~None * - . Nons  G-Max None - C-Max
Walk Time {s) 50 5.0 50
Flash Dont Walk (s) - 230 .7 BRI X S0
Pedestsian Calls {#fhr) _ 0 L o 0
Act Effct Green (8) 232 208 208 158 .88 . . 658 B0 ¢ 506 -44.1
Actuated g/C Ratio 023 021 021 0418 009 0.66  0.61 051 044
vic Ralio 04 007 06100005 0490 L. 0647 0320 005 021
Control Delay b1 3386 82 287 268 39 34 86 172
Quisue Detay T000 G0 0000 00 "o 00 00 0.0 00
Total Delay Bt 336 82 287 26.8 38 34 86 17.2
LOS: . D e AL G LA AL A B
Approach Delay 178 268 38 16.7
Avproach LOS ™ - B BRI v A S -%
Queue Length 50th (ft) 64 14 0 8 24 8 6 4 54
Queue Length 95th:{f) - - 102 39 B8 48 - 67 762 12 )
Internal Link Dist {ft} 1309 98? . 1618 o 1284

* Turn Bay Length (ft) - 110 S . 480 0 o188
Base Capacity {vph) 305 548 - B48 308 559 736 2043 493 1474
Starvation Cap Reducin - R | B ¢ 0 .0 NI Y Qe
Spiliback Cap Reductn 0 0 4] 0 ] 0 0 4] 0
The Wellsley Development Synchro 7 - Report
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Lanes, Volumes, Timings Background 2013 AM
1: Gleason Drive & Morrell Road Timing Plan: AW Peak

SlorageCapReductn B O L | O | KR Qg
Reduced v/c Ratio 046 005 043 004 0.9 054 032 004 0.2

Cycle Length 100

Ac[uafedCycIe Length: 160 ' c DR P s
Offset: G (0%), Referenced to phase Z SBTL and G NBTL Start of Yel[ow Master [ntereectzon

Natural Cycle: 95 - : IR _ - ST

Control Type: Actueted Coerdmeted \

Maximum vic Ratio: 0.54 =+ . B

Intersection Signal Delay: 10.4 Intersection LOS: B

Interseetion Capacity Utilizalion 54.8% . ICU Leval of Service A -

Analysls Period {min) 15

Splits and Phases:  1: Gleason Drive & Morrell Road

The Wellsley Development Synchro 7 - Report
Cannan & Cannon, Inc, Page 2




Lanes, Volumes, Timings
2: Deane Hill Drive & Morrell Road

Background 2013 AM

Timing Plan: AM Peak

Lane COnﬂgijFations
Volume {vph} -~

Frt C

Flt Profected

Satd. Flow (prof

Flt Permitted

Satd. Floiv (perm) -
Satd. Flow (RTOR)
Peak Hour Fagtor. -~
Shared Lane Traffic (%)
Lane Group Fiow (vph) .
Turn Typs _
Protecled Phases
Permitted Phases
Dstactor Phass -
Switch Phase
Miriraurm Initial {8} -
Minimum Spfit (s}

Tolat Split (s} -

Total Spiit (%}
Maximum Green {g)
Yeliow Time (s)
AliRed Tifne ()
Lost Timea Adjust (s)
Total Lost Time (8) - -
Leaditag

Lead-Lag Opimize?
Vehicle Extension (s)
Recali Made -

Walk Time (s}
Flash Dont Walk {s) .-
Pedestian Calis (#/hr)

Aci Effct Green(s) -
Aclualed g/C Ratio

vicRato . .
Control Delay
Gueue Delay -
Tolal Delay
Los- .
Approach Delay
Approach LOS ..

Queue Length 50th (it}

Quegua Length 95th {ft)

Internal Link Dist {f)
Tur: Bay Length (it} -
Base Capacity (vph)
Starvation ‘Cap Reductn
Spillback Cap Reductn

Lane util. Factor o | .

o

10.0 -

30.0
31.0
31.0%
26.0
40
1.0
00
50

2.0
Nahe
7.0
18.0
0
10.2

010
034

47.1

S 00

47.4

319
c
3

A

830

"4_56
0
0

10.0 -

30.0

31.0.

31.0%
26.0
49
10
0.0
50

20
None
70
180
0
10.2
0.10
0.26
150
00

130
447
0
0

© 35
0.96
e

0,90 -

0

100 - -

16.5

500 -

50.0%

435

4.5

20

0.0

6.5

Lag

20

C-Max

-B5.7
0.66

66

13.1
0.0
13.1

13.4

%4

0.0

00%

00

40"
. Lead

424
2261

2196

0.

0

34 T
1.00 0.

0.126

085 "

158 .

pm+pt

1.

12

.. -80
15.0
180

19.0%

C 140

40
A0
0.0

20

_ ‘None

718

0.78

76

000

16

10
17

155

3%

g
0

27

1

50

0050
A7

419

12

690
69.0%

0.0
.59

838

0.84
Q.15
18
18
3.2

3

13

1616

2842
¢
0

085 . -

PR

00,

The Wellsley Development

Cannon & Cannon, Ing.,
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Lanes, Volumes, Timings Background 2013 AM
2: Deane Hill Drive & Morrell Road Timing Plan: AM Peak

Storage Cap Reduetn
Reduced vic Ratio

Cycle Lenglh 100 _ N : o
Actuated Cycle Length: 400> . 770 R N U
Offset: 66.5 (67%), Referenoed to phase.‘z NBSB Start of Ye!!ow

Natura! Cycle: 90. - _ . o

Control Type: Actuated- Coo_rdmaled

Maximum vic Ratio: 0.66 R T R

Intersection Signal Delay: 11.5 Intersection L.OS: B

[ntersection Capacity Utilizalion 67.4% .. o oI Level of Servige G
Analysts Period {(min} 15

Splits and Phases:  2: Deane Hill Drive & Morrell Road

Ths Wellsley Development Synchro 7 - Report
Cannon & Cannon, Ing. Page 4




Two-Way Stop Control

Pagec 1 of 1

TWO-WAY STOP COCNTROL SUMMARY
General Information Site Information
inaIYSt;C g gG intarsection ggfkne Hilf Or. @ Weltsley
GeNCYIL O, urisdiction Knoxville
Estaelyzges rf';:':‘leegerio . i’;‘mm‘? Analysis Year Background 2013
|Project Description  01076-0000
|[Eastrvwest Street:  Doano Hiff Dr. North/South Street:  Wallsley Park Rd.
Intersection Crientation;  East-West Stugly Period {hrs): 0.25 —
Vehicle Volumes and Adjustments
Major Street Eastbound Westbound
[Movement 1 2 3 4 5 8
L T R L T R
Volume (vehit) 3 387 88 16
|Peak-Hour Factor, PHF (.85 0.85 1.00 1.00 (.85 .85
Rg‘ﬁ;h’)”"w Rate. HFR 3 431 0 0 115 18
[Fercent Heavy Vehicles g - - 0 - --
[Medtan Type Undivided
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
Configuration LT TR
Upstream Sighal I _ 0
iMinor Stroot Northbound . Southbound
IMovement 7 8 ] 10 11 12
L T R L T R
Volume {veh/h) 33 7
[Peak-Hour Factor, PHF 1.00 1.00 1.00 0.85 1.00 .85
Hourly Flow Rate, HFR
weh ”{) 0 0 0 38 0
[Percent Heavy Vehicles 0 4 4 0 0
[Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
|RT Channelized 0 0
|Lanes 0 0 0 0 0 0
[Configuration LR
[Delay, Queus Length, and Level of Service
Approach Eastbound Westhound Northiound Southbound
|Movement 1 4 7 8 9 10 11 12
{Lane Configuration LT LR
v (vehih) 3 46
C {m) (veh/h) 1464 535
vic 0.00 0.09
95% queue length 0.01 0.28
Control Delay {sfveh) 7.5 12.4
LOS A B
|Approach Delay (sfveh) -- -- 12.4
Approach LOS -- -- 8

Copyeight € 2610 University of Florida, All Rights Resarved

HCSTM Version 5.6

file://C:\Users\bhaas\AppData\Local\Temp\u2k SD94.tmp

Generaled: 3M14/2012 425 PM

3/14/2012




Lanes, Volumes, Timings

1: Gleason Drive & Morrell Road

Background 2013 PM
Timing Plan: PM Peak

Volunie (vph)
Lane thll Factor
Fit Prolected

Satd, Flow.(prolj - -

Flt Permitted

Satd, Flow (perm)
Satd Flow (RTOR)
Feak Hour Factor
Shared Lane Traffic (%)
Lang Group Flow (vph)
Tumn Type

Protected Phases .-
Permilted Phases
DetactorPhase = -
Switch Phase

Minimum Initiat (s) ~ *
Minirmum Split (s)

Total Split {s)

Tolal 8plit {%) o
Maximuri Greeri (s) -
Yellow Time (s)
All-Red Time {s)

Lost Time Adjust (s}
Totat Lost Tims (s) .
LeadfLag '
Lsad-Lag Cplimize? -
Vehicle Extenslon {s)
Recall Mode

Walk Time (s}
]_—fia'sh_'Dont Walk (s)
Act Effct Green {s)
Actuated gIC Ratio
vieRalio.. :
Contrel De!ay

Queus Delay

Total Delay

Approach Deiay
Approach LOS

Queue Length 50th (fl)
Queus Lenigth 95th (f)
tnternai Link Dist (f1
Turn Bay Length {ft)
Base Capacity (vph}
Starvation Cap Reduetn
8pifiback Cap Reducin

00

7
130
140 .

12.7%

-8.0.

40
1.0
0.0
50
Lead

20

624

0.48

007
M7

185 .

521

97T 101 400, 40 338 38T U687
100 100 1.00 1.00 100 095 085
_ . 0880 S .oere L
0.950 _ - 0.950 0 950
856 1891 - 1664. 173471881 . - 0 17340 3272 . 0
0.414 0,648 -~ 0.368
809, 1891 1554 1983 . 188107 0 6720 3272 0
T I B 22
091 - -081-: 081 089 089 089 08 08 089
107 411 44007 158 0 198 T 0 380 482
pmipt Perm  pmept pm+pt
4 48 6
T ey 17§
CLo0800 80 80 607 800 60 . 607 -
185 160 160 130 340 13.0 305
© 1500 U360 - 360 150 08800, 00 240 450
138% 327% 327% 136%_ 32.7% 00% 218% 409% 0.0%
U950 30.0 7T 8000 400 <300 - 190 8950 -
40 48 45 40 45 4.0 40
R R T R R T X R
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
687 607 80 T BO.B0. 40 50 85 .40
lead  Lag Lag . Lead Lag Lead  Lag
2.0 20 2.0 30 2 0 2.0 3.0
‘None_"Mone-” Nons Noms® None. . " .~ None C-Max-
5.0 5.0
20 000 200
- | 0 0
239 497 149: 260 154 B85 628 .
022 014 044 024 0.4 083 057
042 043 075 D48 072 7084 028
345 476 124 358 567 8.9 7.3
00 00770007 00 00 00 . 00
M5 475 12.4 358 56? 8.9 7.3
e D B oD E A
218 474 8.0
58 73 0 88 127 29 78
98 120 92 . 133 191 o T 445 189
_ 1309 987 1816
one ST 50
213 616 744 335 B22 624 1870
0 0 0. 0 L0 cEe 0 0o
0 0 0 0 0 0 0

0

421

12.0
335

. 3590
31.8%
205
40

15

0.0

55
Lag

0.97

0.0
00%

00
09

30

C-Max
5.0

464
042

=) O

- 036

237

0.0
BT

_\23‘0

204

1284

1409
0
0

The Wellstey Development
Cannon & Cannon, Inc.

Synchro 7 - Report

Page 1




Lanes, Velumes, Timings Background 2013 PM
1. Gleason Drive & Morrell Road : Timing Plan: PM Peak

Siorage Cap Reductn
Reduced v/c Ralio

Cycfe Lengih 110
Actuated Cydle Lenglh: 110° - R I AR L
Offsel: 0 (0%), Referenced to phase 2 SBTL and GNBTL Slarl of Yellow Master Interseclmn
Nafural Cycla: 95. . N L

Control Typs: Acluated- Coqr_d_l_n_ated

Maximum vfc Ratio: 0.75 S LR A
Intersection Signal Delay: 21.0 Interseclion LOS: C

0.22 "'0.59'" 047 '0'.'3 o 061 02 006 038

Intersection Capacity Utilization 66.2% .~ * 10U Levél of Service G -
Analysis Period {min) 15

Splits and Phases;  1: Glsason Drive & Morrell Road

The Welisley Development

Synchro 7 - Report
Cannon & Cannon, Inc.

Page 2




Lanes, Volumes, Timings

2: Deane Hill Drive & Morrell Road

Background 2013 PM
Timing Pian: PM Peak

Volume (vphy. -
l.ane Utul Faclor
Fit-© T
Flt Protec[ed

Satd, Flow prat), -

Fit Permitted

Satd. Flow {perin). -
Safd. Flow (RTOR)
Paak Hour Faclor -
Shared Lane Traffic (%)
Lane Grotip Flow (vph) .
TumnType
Protected Phases - -
Permitted Phases
Dafector Phase
Swiich Phase
Minimurm Initiaf (s)
Minimum Spiit (s)

Total Spit {s)

Total Split (%}
Maxitmum Green (8} .-
Yellow Time (s}

All-Red Tiime (s)

Lost Time Adjust (s)
Total Lost Time {s) - _
Leadilag §
Lead-Lag Oplimize?" -
Vehicle Extens:on (s)
Recal} Modé - '
Walk Time (s )

Flash Dont Walk {s)
Pedestrian Calls { #}hr}
Act Effct Greian (s) -
Aclualed g/C Ratio
VicRatlo - '
Contro Delay

Queus Delay

Total Deiay

LOS" -
Approach Delay
Approach LOS . -

Queve Lenglh 50th (ft)
Queue Léngth 95th ()
Internal Link Dist {1}
TurnBay Length () .
Base Capagity (vph)
Starvation Gap Redictn
Spiltback Cap Reductn

465
D

Lane Congalidns o

.950
1762 -
0.950
752

093
458
R S

V.

100

36.0

400

36.4%

1350

4.0

107

0.0

20
Nona".-

7.0

18.0

0

R YO

0.20

. 091,

£0.6

60.6
iy

302

#463
930
o

0

1667

1567

126

093 0

Perm_

0.0

30.0

. 400 -

36.4%

35.0 .

4.0

00T

0.0

20
“None .

7.0
0

0.29

038

12.8

12.8

. .I_'; B.

3.4 .

584

0':

0

4

50
. Leg

37

00

185

“500

45.5%
45
0.0

"85

20

435 -
0.0
© 40

193

.095\ .

T | B
0.94

400 -

0.0
0.0%

Chax ©

489

0.43

Q.56

24.9

249

0.0

633

'24,9 B

22

286

o221
130 -
1445

0

100

0980
RIoR

0.248

086 - ¢

~432
pm+pt

12

. 1 :

125,

447 °. -

825.

1I2 _:...Z .

807

15.0
- 200
18.2%

700
63.6%

150 - -

4.0

A8 - SR
UO

0.0

50
Lead

2.0

0.58

S 031

8.0

438

0

0

. None. -+

68,3

0.62

'0'39:__.I R

7.9

000

79
78

187

8570
1616

213

0

The Wellsley Deveiopment
Cannon & Cannan, Ing,

Synchra 7 - Report

Page 3




Lanes, Volumes, Timings Background 2013 PM
2: Deane Hill Drive & Morrell Road Timing Plan; PM Peak

e

Slorage Cap Reducin
Reduced v/ Ralio

Cycle Lenglh 110 ) - .
Acluated Cycle Lengln: 110 - » % SR R SRR
Offset: 56 (51%), Rel’erenced fo phase2NBSB Slafl of Ye!low

Naluzal Cycle: 70 " . Lo

Control Type: Actuated-Coordinated

Maximum vic Ralio:0.91 ST e NS

Intersection Signal Delay: 24.0 Intersection LOS: C

Intersection Gapadity Utilization 66.2% < = - ICU Level of Service C . -
Analysis Period (min) 15

#- 956 percentile volume exceeds capacity, queue may be longer. -
Queue shown is maximum after two cysles.

Splits and Phases;  2: Deane Hill Drive & Morrell Road

The Wellsley Development Synchro 7 - Report
Cannon & Cannon, inc. Page 4




Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
General Information Site Information
Analyst AWGE intersection Deana Hill Dr. @ Wellsiey
Agency/Co. cel Jurisdiction Zf:;ivme
gﬁ;?yz fsrf'ﬁrr;neegerio 3 21144/2012 Analysis Year Background 2013
Project Description  01016-0000
EastWest Sireel: Deane Hill Dr. North/South Street: Wellsley Park Rd.
Intersection Orientation: E£ast-West Study Period (hrg):  0.25
Vehicle Volumes and Adjustments
Major Street Easthound Westbound
Movement 1 2 ] 4 5 8
L T R L T R
Wolume (vehrh) 13 246 280 58
|Peak-Hour Factor, PHF 0.85 0.85 1.00 1.00 .85 0.85
g‘;‘;}%’:"’w Rate, "_'-F R 15 289 0 o 320 59
Parcant Heavy Vehicles 4] - - 4] - --
|Median Type Undivided
RT Channelized Q o
Lanes Q 1 Q 4] T 4]
Configuration LT TR
Upstream Signal Q Q
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
Volume {veh/h} 43 22
FPeak-Hour Factor, PHF 1.00 1.00 1.00 0.85 1.00 0.85
l(-\l{c;ﬁ%f)ﬂow Rate, HFR 0 0 0 50 0 25
Parcent Hzavy Vehicles 0 4] o Q 0 0
Parcant Grade (%} - 0 0
Flared Approach N N
Storage Q 0
RT Channelized 0 0
fLanes (4] 4] Q 0 0 0
Gonfiguration ] LR
Delay, Queue Length, and Level of Service
Approach Eastbound Waesthound Northhound Southbound
|Movement 1 4 7 8 9 10 11 12
|Lane Configuration LT LR
v (vehfh) 15 75
IC () (vehih) 1172 476
vic 0.01 0.16
|95% queue fength 0.04 0.55
|Control Delay {sfveh) 8.1 14.0
|Los A B
Approach Delay (s/veh) ua - 14.0
Approach LOS - -- B

Gopyright @ 2010 Universily of Florida, All Righls Roserved

HCS+™™ version 5.8

file://C\Users\bhaas\AppData\l.ocal\Temp\wu2k 77D 8.tmp

Gengrated: /1472012 425 PM

3/14/2012




Lanes, Volumes, Timings

1: Gleason Drive & Morrell Road

Combined 2013 AM
Timing Plan: AM Peak

)4\(‘“*~‘\

Lane Conf gurakons
Volume (vph)

Lane Util. Factor
Frt.

Fit Protected

Satd. Flov {prat)
FIl Permitted _
Satd. Fiow (perm)
Satd. Flow (RTOR)
Peal Hotir Faclor ..
Shared Lane Traffic (%)
Lane Group Flow {vph) -
Tuen Type

Protested Phases -
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial {s) -
Minimum Split (s)

Total Split {s)

Total Spiit (%)

Meximism Green {s)
Yellow Tima (s }

Ali:Red Time (s)

Lost Time Adjust (s)

Totat Losi Time (s} -
LeadfLag

Lead-Lag Optimize?
Vehicle Extension {8}
Recall Mode -

Walk Time (s)

Flastr Dont Walk (s)
Pedestrian Calls (#hr)
ActEffel Green {8)
Actuated g/C Ratio
VicRatio - . .. ¢
Confral Delay

Queue Delay .~ - -
Total Delay

LOS SR
Approach Delay
Approach LOS - .
Queue Length 50th (ft)
Quisue Length 95th (it
Internal Link Dist (it
Turn Bay Length (ft)
Base Capacity {vph)
Starvation Cap Reducin
Solllback Cap Reductn

C 104

1.00

0.950
" 1866

0.372

T
. 0.85

C 122
prm+pt
?.

4

7

6.0 -

13.5
150
15.0%
95"
40

“ 16

0.0

ST
Lead _

- 20
' None-

248

0.25

L0044

33.9
0.0
339

53

S es

o
288
e

0

1.00

1891
1891

0.85-

36

1.00

0850 .
4554 - 1734

1554
278

0.85

278

Perm

4

T4

R
16.0
350

35.0%
990
45

15

0.0
8.0

2.0

‘None

. 203

0.20

009 .
34

0.0
341

175
18
44

1309

548

0

G

Lag

b

18.0

350

36.0%
29.0
45

15

00
60
Lag

2.0

None .

20.3
0.20

052 -

83

0-0 B

83

648

0

840

8.734

1340 -

207

pm+pl
.3
8

3

6.0
13.0

160.

15.0%
100
4.0

00

0.0

T
Lead_ )

20 __
Mone .

4TI

0.18

0.08

268

10
% .-

38
o

0

085

R
268

0.

o o980
770, Q173

4770.. .. 0

77

085

- 164

340

350

35.0%

290 -

4.5

15

0.0

‘None

50
'23.0

106

011

054

344

344
336

54

568

60
Lag

104
987

085 - 085

8.0
130
0.0%  15.0%

U100
40

10

0.0 0.0
o 4.0 5.0

Lead

20
None

- 642
0.64

0.55.

180
721

0

84 - 337
100 100

0.0 150

12.0
305
36.0
36.0%
305
40
15
00
55
Lag

3.0

CMax .

5.0

200

514:

0.57

0.34

5.5
0.0
5.5
51

104

B R
1616

1908

0

0971
0950
0 1761 3305 0
0.404
0 . 749 3305 0
30

S085 085 085 085

pmipt
S E 2

2
B0 120
130 835

00. . 140 350 . 0.0
00% 140% 360%  00%

g0 295
40 40
SR KN A

00 00 00 00
40 60 55 - 40

Lead  Lag
240 30
" Nene C-Max
50
230'.
0
484 M6
048 042
0.06 . 0.22
01 193
00 - 00
101 193
BB
186
B
8 56
AT 00
1284

156
474 1393
o9 0
0 0

The Wellstey Davelopment
Cannon & Cannon, Inc.

Synchro 7 - Report
Page 1




Lanes, Volumes, Timings Combined 2013 AM
1. Gleason Drive & Morrell Road Timing Plan: AM Peak

PrierT
Storage Cap Reducin B | N | P | R A 00
Reduced vic Ratio 043 007 043 006 006 022

e
Gycle Length: 100
Actuated Cycle Length: 400 - : : EESR
Offset. 0 {0%}, Referenced fo phase 2: SBTL and 6: NBTL Start of Yeilow Master Intersectlon

Natural Cyote: 95 . : : o

Conirol Type: Actuated Coer{dmated

Maximur vic Ratio: 0.64 _ . - -

Intersection Signal Defay: 12.7 Intersection LOS: B

Intsrsection Capacity Ulilization 80.8% ' 1CU Level of Seivice 8
Analysis Period {min) 15

Splis anct Phages;  1: Gleason Drive & Morrell Road

The Wellslay Davelopment Synchro 7 - Report
Caonen & Cannon, Inc. Page 2




Lanes, Volumes, Timings GCombined 2013 AM
2; Deane Hill Drive & Morrell Road Timing Plan: AM Peak

ang Giolip;

Lane Configurations %

Volume{vphy- ~:- . .~ .~ 58 50 928 386 134 383
Lane Ulil. Factor 100 100 095 095 100 095
P . 080 09 - -

Flt Protected 0.950 0.950

Satd. Flow {prot} 1752 1867 3303 .0 171 M2 - -
Flt Permitled 3,950 0.126

Satd, Flow {perm}. . .. 71752 1567 . .3303 . -0 . 227 . 3421 - .
Said. Flow (RTOR) 54 80

Peak Hour Factor - 093 093 090 09 085 085
Shared Lane Traffic (%) _

Lane'Group Flow (vph) 80 . 54 1459 - 0 158 427 -
Turn Type o Perm pm+pt

Protected Phases 4 ' 2 ot 12
Permitted Phases 4 12

Detector Phase . ' 4 4 2 ' 412
Switch Phase S _ B

Minimgm fnitial (s} - . 400 - 100 100 . - .80

Minimum Split (s) 300 300 165 15.0
TotalSplit(s) -~ . 210 .31.0 - 500 - 00 180 638 ...
Total Spiit (%) 310% 31.0% 50.0% 00% 19.0% 69.0%
Maximum Green(s) - - --260- 260 435 . .. 140 o7
Yellow Time {s) 40 40 45 a0

AllRed Timefs) ~ 0 40 - 10 200 o A0
Lost Time Adjust {s) 0.9 0.0 0.0 0.0 0.0 0.0

Total Lost Timé {s)- .. . -B0° . .60° 65 40. 50 50 -
Leadlag | \ - Lw Lead

Lead-Lag Oplimize?-. ~ = -~ L ST »

Vehicie Extension {s) 2.0 2.0 2.0 20
Recall Mode .- .- . None ‘None. C-Max None

Walk Time {s) 7.0 70

Fiash DontWalk(s) .~ 480 180 .

Pedestiien Calls (#hr) 0 0 o
ActEffetGreen(s) -~ -102.. 102  85.7: 778 838
Actuated 9/C Ratio 0.10 010 0686 0.78 0.84
VicRalio . -~ <. 034 02 . 086 . 047 015 -
Conirof Delay 471 150 132 105 14
Queue Delay - 0.0 0.0 08 00 - 00

Total Delay 474 150 132 10.5 1.4

LOS S _ b B - B B A
Approach Delay 3.8 13.2 3.9
Approach LOS : C B A
Gueus Length 50th {1t} 36 0 285 10 13

Queue Length 8th (Iy .76 - 36 424 2813 L
Internal Link Dist f) 930 2251 1616
TurnBay Length{(fd -~~~ 130 55
Base Capacily {vph) 456 447 2196 396 2842
Starvation Cap Reductn - 0 0 0 S0 0
Spillback Cap Reductn 0 0 ] 0 0

The Weilsley Development , Synchro 7 - Report

Cannen & Cannon, Inc. Page 3




Lanes, Volumes, Timings Combined 2013 AM
2: Deane Hiil Drive & Morrell Road Timing Plan: AM Peak

Storégi;CapReducm : I e | B BN R
Reduced vic Ratio 013 012 066 040 015

Cycle Length 100
Acluated Cycle Length: 100 L T

Offset: 66.5 {67%), Referenced to phase Z NBSB S{art of Yellow

Natural Cyclg: 90 .

Conlrol Type: Actuated- Conrdlnated

Maximum vic Ratio: 086 - .~ - - R
Intersection Signal Delay: 11 6 intarseclion LOS: B

Intersection Capacily Utilization 67.5% .~ - - -ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  2; Deans Hill Drive & Morrell Road

The Wellsley Development Synchro 7 - Report
Cannon & Canaon, Inc. Page 4




Two-Way Stop Control

Page l o'l

TWO-WAY STOP CONTROL SUMMARY

General Information

Site Infermation

Analyst

AWG

Agency/Co.

COt

Date Performed

3/14/2012

Analysis Time Period

AN

Intersection

Deane Hilf Dr. €@ Wellsfoy
Park

L lurisdiction

Krioxville

Analysis Year

Conbined 2013

|Projact Dascriplian

01018-0000

|EastiWeast Strest.  Deane Hill Dr.

MNorth/South Street;

Woilsioy Park Rd.

Intarsaction QOriantation:

Easl-West

jStudy Period (hrs): .25

Vehicle Volumes and Adjustments

Major Street

Eastbound

Westbound

[Movement

2

5 &

T

T R

Volume {veh/h)

367

98 20

|Peak-Hour Factor, PHF

ol |-]=

0.85

0.85 0.85

{Hourly Flow Rate, HFR
{veh/h)

431

115 23

JPercent Heavy Vehicles

Q) W

|Median Type

[RT Channalized

[Lanes

7

1 0

[Configuration

[Upstream Signal

[Minor Street

0
Northbound

0

Southbound

[Movement

~

9 10

11 12

T R

Volume (veh/hy

44

Peak-Hour Factor, PHF

1.00

1.00 0.85

1.00 0.85

Hourly Flow Rate, HFR
{vehih)

0 51

Parcent Heavy Vshicles

Percent Grade {%)

Flared Approach

Storage

iz o |

RT Channelized

0

Lanes

<

0

Conﬁguration

Delay, Queue Length, and Level of Service

Approach

Eastbound

Wastbound

Nerthbound

Southhound

Movement

1

4

7 8 o

10 11 12

Lane Configuration

LT

LR

v (vah/h)

3

59

C (m) {vehvh)

1458

524

viG

0.00

0.11

95% queue length

Q.07

0.38

Control Delay {sfveh)

12.7

LOS

a

Approach Delay (s/veh)

12.7

Approach LOS

B

Copyiight & 2010 University of Florida, All Righls Resenved

HCS+T™ version 5.6
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Lanes, Volumes, Timings

1: Gleason Drive & Maorrell Road

Combined 2013 PM
Timing Plan; PM Peak

Ane Grotp
Lane Gonfgurahons
Volume fvph} .
Lane Ut|| Factor
Frt” L
Fit Prolected

Satd: Flaw (prot)

FIt Permitted

Satd. Flow (perm) " -
Satd. Flow {RTOR) 5
Peak Hour.Factor -
Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protecied Phases
Permitled Phases
Detegtor Phase

Switch Phase
Minicaurit Initial {s)
Minimum Split (s}
Total Split(s)

Total Split (%)
Maximum Green {s) -
Yellow Time (s)
All-Red Time (s}

Lost Time Adjust (s}
Total Lost Time {s)
_LeadlLag

Lead-Lag Oplimize? .
Vehicle Extension (s)
Recall Mode

Walk Time (s}

Flash Dont Walk (s} .
Pedestrian Calls (#hr)
Act Effct Green (s) -
Actuated ¢/C Ratio
vicRalio. .= -
Control Delay

Quevie Delay . -

Total Deiay

08 .
Approach De!ay
Approach LOS
Queue Length 50th {it)
Queue Length 95th (it
internal Link Dist {ff)
Turn Bay Length {ff)
Base Capacity {vph}
Starvation Cap Reducin
Spillback Gap Reductn

31.8

60

13.5

160 -

13.6%

40

A5

0.0

R

Lead

20
. - Nene

AT

0.25
044

0.0
318

5
88

R

262

o

0

a7

- 136
1.00

A8t

1891

0.91
449 -
PR

. 80
16.0
1360
32.7%

300

4.5

- 18

0.0

60

Lag
20
None

18.7
G.17
0.48
44,3

00 -
443

1309
516

0

&
146 -

0 .

R & TR
100

0

LD

0.0

0.0%

00

40"

S230

E.-

400 174 170
100 100 100
C 0850 ¢ .855
0.950
1654 1734 - 1860
0.558
1554 1015 1860
S 0910 089 089
L4400 196 273
Perm  pmipt
. 3 8
4 8
4 3
80 - 60 80.
160 130 340
B0 150 60
327% 136% 32.7%
300 1000300
4.5 4.0 45
1.5 10 15
00 00 00
6.0, 5,0 8.0 -
lag Lead  Lag
20 2.0 20
None None .- None
50
187 7. 305 196
017 028 018
070 - 057 079
100 363 558
0.0 760 .
100 33 558
472
. - D
0 105 174
84- - 150 - 243"
987
744 47 521
0- B R |
0 0 0

00

338
1 ;00

0.550
1734

0.362

.64

0.89

380

pmpt

1
]

1.

6.0

130

240

21.8%

S 18.6 -

40

. 10

0.0

Lead

20
= None

200

0.59

068

13.4
S0

BREY

63
2800

584

0

3262

080

497

8

306

450

409%

4.0

B KR

0.0

30
“L-Max

50
559
0.51

030 -

11.6
© 00
115

B

122

R

130

1616

it _
0

0

05

55
. Lag

190: .

L0970
0.950
0 1761 3302 0
0.470
0 871 . 332 0
27

089 087 097 047

..... 5 2
5 e
80120
130 335

00140 350 00
00% 127% 31.8% 00%

90 295
- 4.0 . 4l0 P
A0 1L

00 00 00 00

40 .80 55 49

Lead Lag
20 30

" Nope' C-Max .
5.0

230,
0

486 421
044 038
0.12 040
138 26.9
a0 .00
13 8 26 g
27
14 132

SRT T A< & B
o 1284

L1880

481 1280
0 0

The Wellstey Development
Gannon & Cannon, Inc.

Synesheo 7 - Report
Page 1




Lanes, Volumes, Timings Combined 2013 PM
1: Gleason Drive & Morrell Road Tiring Plan: PM Peak

Py v

ﬁ%ﬁﬂﬁgfﬁ

Slorage Cap Reduc{n :
Reducad vfc Ratio

Cydle Lenglh 10
Actuated Cycle Lengto: 110 . . S e

Offset: 0 (0%}, Referenced to phase 2 SBTL and 6 NBTL Slartof Yeﬂow Masler intersection
Nafural Cycle: @5~ . S
Control Type: Actoated- Cnnrdsnated

Maximum v/¢ Ratio: 0.79 T e

Intersection Signal Delay: 23.7 Intersection LOS: C

Intersection Capacity Utiizalion 69.9% ' ~ [CU Leve] of Service ©
Analysis Period (min) 15

Splils and Phases: 1. Gleason Drive & Morrell Road

The Wellsley Development Synchro 7 - Report
Cannon & Cannan, inc. Pags 2




Lanes, Volumes, Timings

2: Deane Hill Drive & Morrell Road

Combined 2013 PM
Timing Plan: Pt Peak

Lane Conf gurahons
Volume {vph}:

L.ane Util. Factor
Frt
Flt Protecled

Satd. Flow (prot) -
Fit Permiltted

Satd; Flow {perm).
Sald. Flow (RTOR) .
Peak Hour Fagtor .- -~
Shared Lane Trafr ¢ (%)
Lane Group Flow {yph)
TunType
Pratecled Phases
Periitted Phases
Delectoi-Phase - -

Switch Phase

Minimum lnitial 8) -~ -

finimum Split (s}
Total Spit(s) -+ -
Total Split (%)
Maximum Green (s} .
Yellow Time (s)
All:Red Time (s} .

Lost Time Adjust (s)
Total Lost Time (s}
LeadiLag

Lead-Lag Optimize? =~

Vehicle Extension (s)
Recall Mode h
Walk Time {s )

Flash Dont Walk (s) ~-"

Pedestrian Galls (#!'hf} _
AGtEffct Green (s) ...
Actuated ng Ratlo

vlc Ratio”

Control De[ay

Queue Detay -~

Total Delay

LOS.

Approach Delay
Approach LOS
Quaue Length 50th (ft)

_ln_ternal_ Link Dist {ft)
Turn Bay Length (i}
Base Capacity (vph)

Starvation Cap Reductn
Spillrack Cap Redusin

400
30.0

. - 40.0 -
36.4%

35.0 -
4.0

10 -

0.0

o2
“None !

79

48.0-

0

S Iy

0.28

081

60.6

. 04,

60.6

46.5
b
302

#4463

930

557
o

0

E .

1567

1567, .

125

093

- 192
Perm

4
4

100

0.0

40,0

364%
3.0
4.0

10

0.0

20
Mome
7.0

18,0

¢
37
0.28

036

12.8

0.0

12.8
B

34

g1

130
584

0.

0

5.0

100

16.6

B0

45.5%

3 0183
0.95

0
0

- 0.94;

00

0.0%

435

4.5

0.0

8.5
_ Lag .

CMax: L

469

0.43

20

0.0
L 4.0

057

251
0.0
251

25, 1

26
283

1446 |

0

05

N
425
1.00

0.950

1741
0.242

436"

0.95

132

_pmipt

o1
12

1.

150

200
18.2%

150
40

~1.0.

0.0

B0,
. Fe?‘."_ o

“Nong -

0.58

(.31,

7.9

00

79

i

- 36

155

434

¢

3421

B R E R
829

T

12

70.0 .

63.6%

0.0
50

0.62

089

7.1
74
7.2

118

g5

1618

434 213
oo

0
0

M1

683

00 - .

The Wellsley Development
Canngn & Gannon, Inc.

Synchro 7 - Report

Page 3




Lanes, Volumes, Timings Combined 2013 PM
2. Deane Hill Drive & Morrell Road Timing Plan: PM Peak

Storage Cap Reductn' 0 e 0. 00
Reduced vie Ratio 082 033 057 030 039

Cycle Lenglh 110
Actuated Cycle Length; 110. - -

Qffsel: 56 (51%), Referenced to phase 2 NBSB Start of Yellow

Naturai Cycle: 70~ . % .

Contral Type: Actuated- Ccordmated

Maximur vic Ralio: 0.91 ] o .
Infersection Signal Delay: 23.8 Intersection LOS: C
Interséction Capagity Utllization 66.6% . rleU Leved of Service C
Analysis Period {min) 15

# - 95th percentile volume exceeds capacily, quele may be longer. - -

Queue shown is maximurn after two cycles.

Splits and Phases: 2 Deane Hill Drive & Morrell Road

The Wellsley Devetapment Synchro 7 - Repart
Cannon & Cannon, Ine, Page 4




Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

AWG Intersection

Agency/Co.

Daana Hill Or. @ Wellsley
Park

Cel Jurisdiction

Date Performed

Knoxville

37142012

Analysis Time Period

Analysis Year

Combinad 2013

FPM

| roject Description

1016-0000

|[EastiWest Strest:  Deane Hiff Dr.

Morth/South Street.  Wollsicy Park Rd.

Intersaction Orientation:

East-West

Study Period (rs):_0.25

Vehicle Volumes and E&}ustments

Major Street

Eastbound

Westhound

IMovement

1 2 3

5 G

[l £

L T R

T R

Volume {vehit)

13 246

280 77

|Peak-Hour Factor, PHF

0.85 0.85 1.00 1.00

0.85 085

Hourly Flow Rate, HFR
(veh/h}

15 289 ) g

329 20

|Percent Heavy Vehicles

0 - - 0

[Median Type

Undivided

|RT Channstized

[Lanes

0 7 g g

7 0

[Configuration

R

|[Upstream Signal

g

0

[Minor Straet

Scouthbound

IMovemant

~{
<@
el

10

11 12

T R

Volume (veh/h)

51

22

IPeak-Hour Factor, PHE

1.00 1.00 1,00 0.85

1.

=

0 0.85

Hourly Flow Rate, HFR
{veh/h)

0 59

25

|Percent Heavy Vehicles

[Percent Grade (%)

[Flared Approach

Storags

S2ZlIo|e] @

IRT Channelized

[Lanes

fn]
i

iR

IConﬁguration
Delay, Queue Length, and Level of Service

Approach

Easthound

Westhound Northbound

Southbound

|Movemant

1 4 7 8 9

10 11 12

[Lane Configuration

LT

LR

v {veh/h)

15

84

C (m} (veh/h)

1151

462

vic

Q.01

0.18

95% queue length

0.04

0.66

|Contrel Delay (s/veh)

14.5

|Los

B

Approach Delay (sfveh)

74.5

Approach LOS

B

Copyright @ 2010 University of Fiorida, All Righls Reserved

HCS+™M varsion 5.6
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