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INTRODUCTION

This traffic impact study was commissioned to address the impact of a proposed residential
development within the city limits of Knoxville in Knox County'. The study of this development
required the collection of traffic data, generation of anticipated traffic volumes from the proposed
site, developmelnt of future traffic voiumes from both normal growth and the site, analysis of the
resulfing tr‘afﬁc conditions, and the development of measures necessary to mitigate traffic impacts
of normal traffic growth and the proposed development. Methods and procedures utilized in the
study are those required for a Level 1 traffic impact study as adopted by the Knoxvilie/Knox County

Meiropolitan Planning Commission,

Project Description

~ The proposed project is a residential development adjacent to East Beaver Creek Drive.
The site is a total of 33.54 acres, zoned R-2 and C-4. The development will subdivide the property
into 238 single family unit lots. Access is from a proposed street from E. Beaver Creek Drive.

Figure 1 is the proposed site plan.

Site Location _

The location of the site is north of E. Beaver Creek Drive adjacent to Interstate 75 to the
west. The site is within the city limits of Knoxville in the north area of Knox County and north of the
Knoxville central business district (CBD). The adjacent land use is residential in qharacter. North
of the site is East Emery Road, State Route 131. Figure 2 illustrates this location relative to local

and regional access,

LOCAL AND REGIONAL ACCESS

Local Access |

Local access to this site is using E. Beaver Creek Drive. Adjacent to the proposed site, E.
Beaver Creek Drive is an 18-faot two-lane road, currently classified a minor collector in the Knox
County Major Road Plan. The 2002 average weekday fraffic (AWT) traveling E. Beaver Creek Road
is approximately 6,995. East Beaver Creek Drive intersects Dry Gap Pike to the east and Central

Avenue Pike to the south. These two fadilities are classified as major collectors with ADT's

January 15, 2002 . 1 . Traffic Impact Study
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of 4,580 and an estimated 6,530 for Dry Gap Pike and Central Avenue Pike, respectively. Central

-Avenue Pike extends north under I-75 and scuth intersecting Dante Road.

Regicnal Access
Dry Gap Pike intersects Emory Road {S.R. 131) to the north. Emory Road is currently a

three-lane facility classified as a secondary state route and as a minor arterial in the Knox County
Major Street and Road Plan. lis posted speed limit is 40mph. The 2000 ADT traveling this facility
is 16,890. Extending northeast and southwest adjacent to the preposed development, Emory Road
provides extensive access to primarily residential land use east of the project site and commercial
fand use to the west in North Knox County. The Tennessee Department of Transportation is
currently constructing a five-lane urban section for Emory Road from 1-75 to Dry Gép Pike.

Dante Road, south of the site, is an east and west facility. Dante Road is classified as a
minor arterial and becomes Callahan Road east of |-75. Callahan Road extends east to Clinton
Highway {U.8. 25 W.}, and Dante Road extends west to Dry Gap Pike. Dante Road and Callahan
Road have ADT's of 6,280 and 13,070, respectively.

Interstate access is provided by Interstate 75, extending north and scuth near the proposed
project site. The 2000 ADT on Interstate 75, south of Emory Road, is approximately 48,630." This
facility is designated as part of the federal interstate system intersecting Interstate 40 to the south,
which is an east and west facility running through Knoxville. Interchanges are available from Emery

Road, north of the sit'e', and Dante Road, south of the site.

EXISTING TRAFFIC CONDITIONS

Existing Traffic Control

Currently traffic control within the study vicinity consisis of a stop centrolled intersections

of E. Beaver Creek Drive at Dry Gap Pike and Centrat Avenue Pike.

This traffic impact study addresses the int'ersectionslof E. Beaver Creek Drive at Central
Avenue Pike and the site access. A peak-hour turning-movement count was conducted for the
intersection of E. Beaver Creek Drive and Central Avenue Pike. The peak-hours were identified
from 7:30 to 8:30 and 4:30 to 5:30 'for the AM and PM peaks, respectively. A 24-hour directional
traffic count wés also conducted on E. Beaver Creek Drive adjacent {o the site. Adjacent to the site,

January 15, 2002 4 Traffic Impact Study
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the average weekday traffic is counted at 6,995. Figure 3 illustrates the traffic volumes far the AM

and PM peaks at the study intersections.

Signal Warrants for Existing Conditions

The intersection of E. Beaver Creek Drive and Central Avenue Pike was examined for traffic
signal warrants. There are eight warranis pubiished in the updated Manual on Uniform Traffic
Control Devices, 2000 Edition. For prevailing speeds of 40mph or less, signal warrants were
evaluated. Three traffic volume warrants were examined with the first having three separate
criteria. Warrants include the Minimum Volume (Warrant 1A), Interruption to Continuous Traffic

~ Flow (Warrant 1B}, Combination (Warrant 1A & B), Four-hour (Warrant 2), and Peak-hour Volume
(Warrani 3B). Each of these warrants examines the varying traffic volume conditions for E. Beaver
Creek Drive and Central Avenue Pike. Any part of Warrant 1 must be met for a minimum of eight
hours. Warrant 2 must be met for four hours, and one hour must be met for the Pesk-Hour Warrant
(Warrant 3B).

For existing conditions, a traffic signal is warranted. Minimum Volume is essentially met for
6 hours. Further analysis of hours not counted could possibly find additional hours meeting the
Minimum Valume warrant. The Four-hour and Peak-hour warrants are fully satisfied. A signal
design will require consideration of limited sight-distances. Plans may require near- and far-side

auxiliary signal heads and possibly an advance signat-ahead flasher.

Existing Capacity and Level of Service

in order {0 evaluate the current operations of the traffic control devices, capacity and level
of service were calculated using the 2000 Highway Capacity Manual, Special Report 209
published by the Transperiation Research Board. Signalized and unsignalized intersections are
evaluated based on estimated intersection delays, which may be related fo level of service (LOS).
Level of service and capacity are the measurements of an intersection’s ability to accomrﬁodate
traffic volumes. Levels of service for intersections range from Ato F. A LOS of A is the best, and
LOS Fis failing.

For signalized intersections, a LOS of A has an average estimated intersection delay of less
than 10 seconds, and LOS F has estimated delay of greater than 80 seconds. ALOS of Cand D
are typical design values. Within urban areas, a LOS D, delay between 35 and 55 seconds, is
considersad acceptable by the Institute of Transportation Engineers (iTE) for signalized

intersections. Unsignalized intersection levels of service have lower thresholds of delays. A LOS

e ]
January 30, 2002 5 Traffic impact Study



2002 EXISTING TRAFFIC

E. Beaver Creek Residential_

ﬂ% ENGINEERS LEGEND -
(‘I’lll'l’l Pl : XXX AM PEAK
. S (XXX) PM PEAK
Wilbur Smith Associates
""" Figure 3




WILBUR SMITH ASSOCIATES, INC. E. Beaver Creck Residential

L e e ]

of F exceeds estimaied delays of 45 seconds. For urban arterials, minor approaches
mayfrequently experience levels of service E. A full level of service description for unsignalized

and signalized intersections is presented in Tabies 1 and 2, respectively.

TABLE-1

LEVEL-OF-SERVICE (1L.OS) DESCRIPTION
FOR TWO-WAY STOP INTERSECTIONS
AVERAGE CONTROL
LOS PELAY PER VEHICLE DESCRIPTION
(seconds) :

=100 No conflicting traffic for the minor movement.
=>10.0 and <15.0

>15.0 and <250

=26.0 and <35.9

»>35.0 and <50.0
>50.0

m M Qg O Ww e

SCURCE: 2000 Highway {apacity Manual, TRB Special Report 209

TABLE-2

LEVEL-OF-SERVICE {_LOS5) DESCRIPTION
FOR SIGNALIZED INTERSECTIONS

AVERAGE CONTROL

LOS " DELAY PER VEHICLE DESCRIPTION
{seconds}
A <10.0 Very low deiay with extremely favorable progression. Most vehicles don't
. stop.
B : >10.0 and <20.0 ' Generally good progression. Increase number of stops from that deécribed

for LOS "A" resulting in higher delays

C >20.0 and <35.0 Fair progression with increased defay. Number of stopping vehicles

become significant, however, many still pass through the intersection
without stopping. Stable flow,

D »>35.0 and <.55.0 " The influence of congestion becomes more noticeable. Longer delays

resulting from unfavorable progression, fonger cycles, or high VIC ratfios.
Approaching unstable flow.,

E >55.0 and <80.0 Aintit of acceptable delay. Long delays associated with poor progression,
fong cycles, or high V/C ralios.

F =80.0 Unacceptable operation resulting from oversaturafion (flow rates exceed
: capacity). Poor progression, long cycles, and high V/C ratios.

SOURCE: 2080 Highway Capacity Manual, TRE Special Report 209
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Analyses were conducted using the Synchro Software, developed by Traffieware Synchro
analyzes intersections for capacity and level of service. Table 3 presents the unsignalized and
signalized analyses of the existing traffic conditions. '

TABLE-3

2002 EXISTING
LEVELS OF SERVICE

AM PEAK PM PEAK
INTERSECTION V/IC DELAY LOS VvIC  DELAY LOS
E. Beaver Creek & WB-L/R' - 53.3 F - 240.9 F
Central Avenue Pike SB-L' - 76 A - 8.3 A
WB4/R' - 23.9/24.12  CjC? - 186.8/11.3° Fip2
SB-L - 9.3 A? - 8.8? - AT
Signalized 064 58 A 0.89 15.5 B
Mote:  Average vehicle delay estimated in seconds '
{1) Unsignalized intarsection approach and movamants.
{2) Separate lefi-turn lanes provided for unsignaiized analyses.

The study intersection of E. Beaver Creek Road and Central Avenue Pike was determined
to operate at an unacceptable level of service. The analyses assumes a single lane approach for
E. Beaver Creek Drive because of the very limited storage provided for the right-turn Jane. Due to
traffic queues, the right-tumn lane is inadequate. Additional unsignalized. analyses were conducted
with separate lefi-turn lanes provided for the intersection, resutting in reduced delays, Signalization

of this intersection would result in LOS A and B for AM and PM peak hours, respectively.

BACKGROUND TRAFFIC CONDITIONS

Background traffic is traffic that can be anticipated regardiéss of the proposed development.
Traffic within the study area should continue to grow due ic other developments and continued
growth of Knox County. This traffic must be devetoped and analyzed for the purpose of establishing

a baseline.

Background Traffic Volumes

Using the growth rate from historical traffic count data, an annual growth rate of 5.5 percent
was estimated {o project background traffic. For the purpose of this study, background traffic was
projected for the year 2005. Completion of this development will depend iargely upon market

considerations; however, a three-year build-out seems reasonable. Figure 4 illustrates the resulting

“_@—w_
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2005 hackground traffic. This traffic is obtained growing existing traffic by a tofal of 16.5 percent

Background Signal Warrants

Another evaluation of the intersection of E. Beaver Creek Drive and Central Avenue Pike
far signal warrants found that the two additional hours of the Minimum Volume warrant is

essenlially safisfied with traffic exceeding B0 percent of the required volume.

Background Capacity and Level of Service

Utilizing the projected background, unsignalized and signalized analyses were conducted
for the AM and PM peak to determine the anticipated level of service pricr to the proposed

development.

TABLE-4
2005 BACKGROUND
LEVELS OF SERVICE
: AM PEAK PM PEAK
INTERSECTION viC  DELAY 1OS VIC DELAY LOS
E. Beaver Creek & WB-L/R' - 1594 F - 645.1 F
Central Avenue Pike  SB-L' - 8.2 A - 7.1 A
WB-L/R' - 34.1/48.1% DJE? - 5554123 FiB?
SB-L! - 10.0° A? - 8.3 A
Signalized 0.80 8.2 A 1.02 38.4 b
Note: Average vehicle delay estimated in seconds
M Unsignalized Intarsection approach and movaments.
{2) Separate lefi-turn lanes provided for unsignalized analyses.

The resulting capacity and LOS analyses determined that the unsignalized delays
continued to increase. Analyses with turn ltanes did not result in acceptable LOS. Signalized
analyses determined acceptable levels of service can be obtained; however, delays did significantly
increase and LOS fell during the PM peak. The volume {o capacity (V/C) ratio indicated that
intersection capacity is exceeded, suggesting that additional intersection géometry is necessary

to adequately accommedate the traffic volumes for critical movements.

DEVELOPMENT IMPACTS

Project conditions are developed by generating traffic based on the proposed land uses,

distributing the trips to the transportation network, and conducting analyses for capacity and LOS.

January 30, 2002 10 Traffic Impact Study
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Trip Generation

Project traffic for the single-family units was determined using the pubtication, Trip
Generation, 6th Edition. The Trip Generation reference is published by the institute of
Transportation Engineers (ITE) and represents national data collected for many different land uses
inctuding industrial, residential, and com_mercial uées. Trip Generation is an essential tool in
calculating the traffic, which may be generated by a proposed development. From the trip.
generation calcutations, the proposed site may generate approximately 2,300 daily trips. Table 5

presents the trip generation of this proposed site.

TABLE-5

TRIP GENERATION

DAILY AMIPEAK PM PEAK
LAND USE - Lu.C. Units TRIPS ENTER EXIT ENTER EXIT

Single Family 210 238 2,302 44 132 150 84

Trip Distribution and Assignment

Using the count data and the character of the development, traffic was distributed to the
street network. The 24-hour machine count conduéted for E. Beaver Creek Drive suggests that
approximately 30 percent of the residential tripé will turn to the east and 70 percent to the west. To
the south, trips were distributed with 55 and 15 percent {o the north and south on Central Avenue

Pike, respectively. Figures 5 lllustrate this distribution and assignment,

Project Traffic Volumes

By multiplying the trips generated by the distribution percentages, the project traffic
volumes were determined. Figure 6 iliustrates the resulting project traffic volumes associated with

the proposed project.

Total Projected Traffic Volumes

Background and project traffic volumes were added together to develop post-development
traffic volumes for the year 2005. Figure 7 iilustrates this 2005 projections.  Using this projection,
mitigation measures including traffic control devices and roadway and intersection geometry can

be determined.

January 15, 2002 _ 11 - Traffic Impact Study
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be evaluated. The projected 2005 average weekday traffic (AWT) on E. Beaver Creek Drive may
become approximately 8,840 to the east and 8,760 to the west.

Using the Knox County and AASHTO criteria for the requirement of left- and righi-turm
lanes, the resuiting left-turing and right-turning volume on E. Beaver Creek Drive fo the site

access will require turn lanes.

Signal Warrant Analysis

Analysis of signal warrants for the infersection of E. Beaver Creek Drive and Central Avenue Pike
determined that one additional hour of the Minimum Valume is fully satisfied, No additional warrants

are met.

Projected Capacity and Level of Service

Analyses for the projected background plus project conditions were conducted. Tables 6
presents the results of the capacity and LOS analyses of the 2005 traffic conditions with the
nroposed development. Unsignalized conditions continue to have increasing estimated delays and
unacceptable LOS. With signalization, delays do increase and LOS may be lowered to an E during
the PM peak. The V/C ratio is increased {o 1.15. In order to mitigate this ratio, the provision of left-
tun lanes for Centrai Avenue Pike and E. Beaver Creek Drive were analyzed and found to result

in very good level of service.

TABLE-6
2005 PROJECTED
LEVELS OF SERVICE
AM PEAK PM PEAK
INTERSECTION VIC DELAY LOS VIC  DELAY LOS
" E.Beaver Creek & WB-L/R' - 299.4 F - >089 F
Central Avenue Pike  SB-L - 8.6 A - 82 A
WRB-L/R! - 48.0/82.9° E/F? - >099/13.3? F/B?
58-L' - - 10.2% B - 10.02 AZ
Signalized 0.89 14.2 B 1.16 76.4 E
Signatized 0.83° 7.0° A 0.80° 9.4° A’
E.Beaver Creek & SB-LR' -  225/168 CIC . 2811108  C
Site Access EB-L’ - 1.7 A - 24 A
Note: Average vehicle delay estimated in seconds
{1} Unsignallzed intersection approach and movemaents.
{2} Saeparate leff-turn lanaes provided for unsignalized analyses.
{3} Separate lef-turn lanes provided far signalized analyses.

L e e e ]
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Table 7 presenis a summary of the capacity and LOS analyses conducted for this study.
With signalization and improved geomeiry, the proposed development has a minimal impact on the
intersection delays and LOS is A for the peak hours of the day for both background and

background plus project traffic conditions.

Sight Distance

The project access is proposed aiong E. Beaver Creek Drive, with a roadway width of
approximately 18 feet. The road's speed limit is currently posted for 40mph. Measured sight-
distance to the southwest is approximately 350 feet and less than 200 feet to the east. The required
distance is 305 feet to meet the zﬁinimum stopping sight-distance for American Association of State
Highway and Transportation Officials {AASHTO) and 400 feet to meet the Knox County minimum
corner sight-distance standard. The sight distances are restricied by horizontal geometry, trees,
and other vegetation. The sight distance may be increase to the southwest with some clearance
of the vegetation on the south side of the E. Beaver Creek Drive through the horizontal curve. The
grading and clearing of the site should result with 400 feet of sight distance to the east. The
proposed site access, therefore, should meet both criteria and should be acceptable for safe

pperations.

RECOMMENDATIONS

The analyses conducted and the review of the traffic volumes identified the following
recommendations:

« Minimize landscaping, using low growing vegetation, and signing at the street access to insure
that safe sight distance is maintained.

» Use a minimum intersection radius of 25-foot for the efficient and safe ingress and egress of
the site.

« Provide separate ieft- and right-turn lanes for the site access.

« Provide a 100-foot lefi-turn and 50-foot right-turn lanes on E. Beaver Creek Drive at the site
access sfreet.

o Post the proposed street with a STOP sign (R1-1) at E. Beaver Creek Drive.

« Intersection design should conform to the recommended standards and practices of the

]
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WILBUR SMITH ASSOCIATES, INC, E. Beaver Creek Residential

American Association of State Highway and Transporlation Officials, the Institute of
Transportation Engineers, and the City of Knoxvilte Public Works Department.

~» Provide signalization and left-turn lanes for the intersection of E. Beaver Creek Drive and
Central Avenue Pike. Left-turn storage on E. Beaver Creek should be approximately 250 feet
and approximately 500 feet on Ceniral Avenue Pike. The signal design must consider any sight-
distance limitations.

.CONCLUSION

The study of this proposed residential development evaluated existing, background,
and project traffic conditions. Background traffic was determined using a 5.5 percent
annual growth rate until the year 2005. Traffic associated with the proposed project was
then generated and distributed to the existing transportation system. Using the identified
turning movements for the existing and projected traffic conditions, unsignalized and
| signalized capacity and level of service analyses were conducted using the 2000 Highway
Capacity Manual.  Capacities and delays, for the intersection of E. Beaver Craek Drive
and Ceniral Avenue Pike were found to be unacceptable with and without the proposed
project. Signalization of the intersection should be considered. The signalization of the
intersection will require the addition of left-turn lanes. With signalization and improved
geometry, the proposed development would have a minimal impact on the intersection’s
delay and resulting LOS.

The proposed development will require left- and right-turn lanes on E. Beaver Creek
Drive at the site access street. Resulting access LGS is C. With the recommendations of

this report, the efficient and safe fiow of traffic should be provided.

RETURM TO MPC LIBRATY
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HCM Unsignalized Intersection Capacity Anaiysis
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

:fﬁe'a"k Hour Factor 092 092 092 082 092 0.92

AM 2002 Unsignalized 1/11/2002 Baseline ' : Synchro § Report

Page 1
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HCM Unsignalized Intersection Capacity Analysis
7: S/D Entrance/Exit & E. Beaver Creek Dr 1115/2002
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Lane Configurations . A
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Page 2
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HCM Unsignalized Intersection Capacity Analysis
1: E. Beaver Creek Dr & Centiral Ave Pk 11162002
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' Page 1
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HCM Unsignalized Intersection Capacity Analysis
7: 8/D Entrance/Exit & E. Beaver Creek Dr - 141512002
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Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002
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Lanes, Volumes, Timings _ ‘
1: E. Beaver Creek Dr & Central Ave Pk 111512002
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Lanes, Volumes, Timings _
1: E. Beaver Creek Dr & Central Ave Pk - 1/15/2002

Volume (vph) .
Eea_ Hour:Fact

Vehicie Extensic
Reca!l Mcde Nc_)ne

90th %ile Green (s) 16.0 46.0 46.0 460

P'M 2002 Signalization Only 1/11/2002 Synchro 5 Report
Page 1
WILBURLVL?7-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk - 1/15/2002

460 460

it

Queting Penalty (veh)

B O Fee N,

IntersactoniSimmary
Area Type

intersection L_QS. B

Queue shown is maximum after two cycles.

Splits and Phases: 1. E. Beaver Creek Dr & Central Ave Pk

t a2
" o

Pi 2002 Signalization Only 1/11/2002 Synchro 5 Report
Page 2
WILBURLVLY-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

o Nt e s

Adj Flow (vph)
Lane Groog £l
Turn Type
" Protected Phas

F’ermltted Phases 8 8

Lead- Lag Optimize?
Vehicle Exter
Recall Mode
‘Walk Time A ' !

Flash DcntWalk( ) 110 110 110 1.0 11.0
Pedestiian:Calls: (#fh
Act Effct Green (S)

90th %ile Green (s

AM 2002 Signalized 1/11/2002 | Synchro 5 Report
Page 1
WILBURLVLY-FF51



Lanes, Volumes, Timings
1. E. Beaver Creek Dr & Central Ave Pk ' 111512002

YA T V.

w,q AL

A,

SOth hile Green (s) 63 63 129 12.9

Area. Type o .‘Other

Intersection LQS: A

90th %ile Actuated Cyc!e 57.4
70th %ile Actiiated Cyclel 34:
50th %ile Actuated Cycle: 27.2
30th:%Ile Actuatéd'Cycie: 24.2
10th %ile Actuated Cycle: 29

Spiits and Phases; 1: E. Beaver Creek Dr & Central Ave Pk

AM 2002 Signalized 1/11/2002 Synchro 5 Report
Page 2

WILBURLVL7-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

_}éh'aic;mym Green(s) 220 220 450 450 45.0

gom'%ne Green (s') 132 132" 375 375 375

PM 2002 Signalized 1/11/2002 synchro 5 Report
' Page 1
Wit BURLVI 7-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 1115/2002

¢ 8t

Queue Langth__SOth (.ﬁ) 16

Internal Link Dlst (ﬂ) 2340 1493
50th Up Block: Time'|
QSth Up Black T

Natural Cycle;’
Contro! Type:
Makimum:vic.
Intersection S*gnai Deiay 5.5
Intersection Capacﬂy Utlllzaflon 50 9"
90th %ile Actuated Cycle 58 7

70th %ile Actuated.Cy '
50th %ile Actuated Cyci
30th: %iler Actuated Cyc
10th %ile Actuated Cycle: 41.1

{niersectlon LOS A

Splits and Phases: 1. E. Beaver Creek Dr & Cenfral Ave Pk

T2

PM 2002 Signalized 1/11/2002 ' Synchro 5 Report
: Page 2
WILBURLVL7-FF51



HCM Unsignalized Intersection Capacity Analysis
1. E. Beaver Creek Dr & Central Ave Pk : 1115712002

NN

Lane Configurations

092 082 082 097 092

AM 2008 Unsi_gnaiized 1/11/2002 Background Synchro 5 Report

Page 1
WILBURLVL7-FF51



HCM Unsignalized {ntersection Capacity Analysis
7. S/D Entrance/Exit & E. Beaver Creek Dr 11512002

Lane LOS _
Approach Dela

AM 2005 Unsignaiized 1/11/2002 Background Synchro & Report

FPage 2
WILBURLVL7-FF51



HCM Unsignalized Intersection Capacity Analysis
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

2T BV S

PM 2005 Unsignaiized 1/11/2002 Background Synchro 5 Report

Page 1
WILBURLVL7-FF51



HCM Unsignalized Intersection Capacity Analysis
7: S/D Entrance/Exit & E. Beaver Creek Dr 111512002

Nt

Peak Hour Factor
Houriy_ﬂ

Volurie o’ C"aﬁ"éc;ty
Quaue Length {ft}

Average Delay _
Intersectionr Capacity Utilizaliog

PM 2005 Unsignatized 1/11/2002 Background Synchro 5 Report

FPage 2
WILBURLYLY-FF51



Lanes, Volumes, Timings \ .
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

555'54_ 516

Lane Grotp Flo

Turn Type o Perm

Approach Delay 89 7.4
Approach LOS AN AT i
80th %ile Green (s 21.0 46.0 46.0 46.0

AM 2005 Signailized Only 1/11/2002 Background Synchra 5 Report
. Page 1
WILBURLYL7-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 111512002

Ilntersectlon LOS: A

_:%:ie Actuated Cyéie:" 75
%sle Actuated Cycle!

Quetre shown i& maximum after two cycles

Splits and Phases:  1: E. Beaver Craek Dr & Central Ave Pk

T

e e L O R

AM 2005 Signailized Only 1/11/2002 Background | Synehro 5 Report
' Page 2

WILBURLVLY-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

2T B S

nght Turn on Red
Satd. Flow (RTOR] '
Headway Factor 1.00 1060 1.0 100 1.00 1.00
Link Speed {mp 3 ;
Link Distance {#)
Travel Time (s}
Volume (vph}
Peak Hour Féctor

Protected Phdses

Permitted Phases 6
Detector Phases’
Minimum Initial {s) 4.0 4.0 40 40

Minimuh:.Split{s)
Total Split {s}
Total Split {%.
Maximum Gre
Yellow, Ti me'{s
All-Red Time (s}
LeadiLag
Lead-l_ag Oplimize?
Vehicie Extensit
Recall Mode
Wall:Time {
Flash Dont Walk (s}
Pedestrian Calls, (#/br}
Act Effct Green
Actusited g/
v/c Ratio
UniformiDe

90th %ile Green {s) 16.0 51.0 51.0 51.0

PM 2005 Signailized Only  1/11/2002 Background Synchre § Report
Fage 1
WILBURLVI.7-FF51



l.anes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 1/15£2002

lntersectlon Slgnal Delay 39. 4* _ intersection LOS: D

g -nxa-

10th %;Ie Actuated Cycie 7

12l 7t TR

etemay b

Queue shown is maximum aﬂer two cycies

P 2008 Signaitized Only 1/11/2002 Background Synchro 5 Report
Page 2
WILBURLVL7-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk

1/15/2002

Splits and Phases: 1; E. Beaver Creek Dr & Central Ave Pk

PM 2005 Signailized Only 1/11/2002 Background

WILBURLVL7-FF51

Synchro § Report
Fage 3



Lanes, Volumes, Timings _
1: E. Beaver Creek Dr & Central Ave Pk 1715/2002

ik Speed {iphl
Lmk Dlstance (ft) 2420 15_?3 2@72

Volume {vph)
Peak Ho F

Turn Type )
Protected

ﬁecali Mode None None Mm Min M_:n

90th %ile Green {s)

AM 2005 Signalized 1/11/2002 Synchro 5 Report
Page 1
WILBURLVL7-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

2 B

30th %ile Actiz
10th %ile Actuated Cycle 25.9

Splits and Phases:  1: E. Beaver Creek Dr & Centrai Ave Pk

e LN P

AM 2005 Signalized 1/11/2002 Synchra & Report
' Page 2

WILBURLVL7-FF51



Lanes, Volumes, Timings
1: . Beaver Creek Dr & Central Ave Pk 1/15/2002

R!ght'Turn on Red Yes Yes
Satd. Flow (RTOR): 37

Volume (vph)
Peak Holr Fa
Adj. Flow (vph}
Lane Group Flowivpts
Turn Type

Protected Prigse

Minifiam Split ' ' - '
Total Spiit () 250 250 600 00 600 60.0

wcaanp | 039 056 022 071 0.38
Uniform-Delay G . )

Approach O

90th %ile Green (s) 169 161 517 51.7 517

PM 2005 Signailized 1/11/2002 Synchro 5 Report
Page 1

WILBURLVL7-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

"2 V. SR

Intersectlon S|gnai Delay: 6. 3 o Intersection LOS: A

90th %ile Actuated Cycle: 75.
70th %;Ie Aciuat&d Cycle"'

10th %Jie Actuated Cycie 38.1

Splits and Phases; 1. E, Beaver Creek Dr & Central Ave Pk

P 2005 Signallized 1/11/2002 Synchro 5 Report
Page 2
WILBURLVLY-FF51



HCM Unsignalized Intersection Capacity Analysis
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

JUme-Lv ] : = 49 S =
Peak Hour Factor 092 092 082 092 092 092

AM 2005 Unsignaiized 1/11/2002 Total Synchro 5 Report
Page 1
WILBURLVILY-FF51



HCM Unsignalized Ihtersec:tion Capacity Analysis
7. S/D Entrance/Exit & &=. Beaver Creek Dr 1/45/2002

pO qUigUE HEE. %

cM capacity (veh/h) 248 405 841

g&\férage' Celay o 27

AM 2005 Unsignalized 4/11/2002 Total - Synchro 5 Report

FPage 2
WILBURLVL7-FF51



HCM Unsignalized Intersection Capacity Analysis .
1: E. Beaver Creek Dr & Centrai Ave Pk 1/15/2002

ParEsht Blockage

Right turn fiare (veh)
Medja

TR O LT T

Medtan" storage veh)

VC*I '_stage 1 conf vol
vC2stag
tC smgle( ) 6.4 6.2 4.1.

Average Deiay
Intersectior

PM 2005 Unsignalized 1/11/2002 Total Synchro 5 Report
: Page 1
WILBURLVL7-FF51



HCM Unsignalized Intersection Capacity Analysis
7: S/D Entrance/Exit & E. Beaver Creek Dr © 1/15/2002

2N BV

092 092 092 092

712 1700 1700 1180

PM 20056 Unsignalized 1/11/2002 Total Synchro 5 Repart

Page 2
WILBURLVLY7-FF51



Lanes, Volumes, Timings
1. E. Beaver Creek Dr & Centrat Ave PK ' 111512002

Turning Sp
Lane {iil. Factor

Héadway actor
Llnk Speed_._ mph

Tot_al Spist (s)
Total Split{(%).

Yellow: Ti
All-Red Time (3)
LeadiLag

Vehlc Extens
Recali Mode
Walk Time (3

Ahbroach D Jay
Approach LOS:
90th %ile Green (s} 21.0 ' 46.0 46.0 45.0

AM 2005 Signailized Only  1/11/2002 Total Synchro 5 Report
' Page 1

WILBURLVL7-FF51



Lanes, Volumes, Timings
1. E. Beaver Creek Dr & Central Ave Pk ' 1/15/2002

/p

70, -

50 %ﬂe Actuated Cycle.

30th.%ite Ackiated: '

10th %lfe Actuated Cycle:

#1595t perdentite vollme exceads.capacilyiqiie
Queue shown is maximum after two cycles.

Splits and Phases:  1; E, Beaver Creek Dr & Central Ave Pk

P

AM 2005 Signailized Only 1/11/2002 Total | Synchro 5 Report
Page 2
WILBURLYL7-FFS1



Lanes, Velumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 111512002

Aﬁ;ﬁroach'Dsiay
Approach LOs
90th %ite Green (s) 22.0 70.0 70,0 700

PM 2005 Signatized Orly 1/11/2002 Total Signalized Synchro 5 Report
Page 1

WILBURLVL?7-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 1/15/2002

Intersechon St
Area Type _ Other

Intersectron_ LOS E

90th %ile Act'ua{ea'c"yc e 100'
70th %lle Actijate:

Queue shown is maximum after two cycles'

PM 2005 Signalized Only 1/11/2002 Total Signatized Synchro 5§ Report
Page 2
WILBURLVLY-FF51



Lanes, Volumes, Timings ,
1145/2002

1: E. Beaver Creek Dr & Central Ave Pk
Spiits and Phases: 1. E. Beaver Creek Dr & Ceniral Ave Pk
PM 2005 Signalized Only 1/11/2002 Total Sighalized Synchro 5 Report
Page 3

WILBURLVL7-FF5



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 11152002

Link Speed {mphy} : 18 ;
Link Distance {ft} 2420 1573 2672
Travel Timel( 55; 5. 1
Vofume {vph}

Adj Flow {vph)
Lane Group Elo
Turn Type
Protected Pha
Permitted Phases 8 B
Detector Phases 3 2
Minimum Initial
oot 'S'pi'Iitf 6.07%:20: _
Total Spht (s) 23.0 23.0 4740 0.0 47.0 470
Total Split (% ' ' ) ;

Act Effct Green (s) 1_2_,6 126 250 250 250

Approach _Deiay 10.1 7.6 12.3

90th %ile Green (s 430 430 430

AM 2005 Signalized 1/11/2002 Total Signalized Synehro 5 Report
Page 1

WILBURLVLY-FF51



Langs, Valumes, Timings _
1: E. Beaver Creek Dr & Ceniral Ave Pk 111542002

P VR

a
128 245

(ba
CO Emmisions (gihr)
NOx_Er_n_ﬁﬁ'Isi

Intersection LOS: A

Queue shown is maximum after two cycles.

Splits and Phases:  1: E, Beaver Creek Dr & Central Ave Pk

T,

T @ .mw ;.a n

~AM 2005 Signalized 1/11/2002 Total Signalized Synchro § Report

Page 2
WILBURLVLY-FF51



Lanes, Volumes, Timings
1: E. Beaver Creek Dr & Central Ave Pk 17152002

Headway Facto_r 100 100 100 1.00 1.00 1.00
Link Speed {mpl : '

Travel Time (s
Vo fume (vph)

' 3?1

209

Total Spli{ (s)
Total Split (% ; 75§ :
Maximum Green (s) 17.0 17.0 &0 0 : 60.0 60 0
Yellow Time, 3
All-Red Time {s)
Lead/tag
Lead-Lag Opfim
Vehicle Exténsion:(s
Recall Mod
Walk Time (s
Flash Dont Walk (s)

Approach Delay

© 90th %ile Green (s)  17.0 17.0 60.0 60.0

PM 2005 Signalized 1/11/2002 Tolal Signalized Synchro 5 Report
' Page 1
WILBURLVYL7-FF51



Lanes, Volumes, Timings
1: £. Beaver Creek Dr & Central Ave Pk 1/15/2002

Queue Length 50th )
Quieue’ Len_gfh gsih(

Area Type

Inkersectlon LOS A

‘IOth %tle Acluated Cycle: 33.2

Splits and Phases: 1. E. Beaver Cresk Dr & Central Ave Pk

1.

PM 2005 Signalized 1/11/2002 Total Signalized Synchra 5 Report
Page 2
WILBURLVL7-FF51
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MUTCD 2000-Signal Warrant Anaiysis

MAIN STREET MINOR STREET WARRANT 1 WARRANT 2 | WARRANT 3
PERCENT PERCENT _ PERCENT PERGENT INTER. COMBte PEAK
MAIN aF oF MINDR oF - OF YOLUME RUPTION HATION 4-HOUR HOUR
! STREET WARRANT 1A WARRANT 1B STREET . WARRANT 1A WARRANT1B| WARRANT WARRANT WARRANT WARRAKT WARRANT
HOUR VOLUME 300 730 voLume 150 75 Condition A Congition 8 Condlition AZA Condition B
24-1 Q 0% 0% 0 0% 0% NO - NG NO NO NO
1-2 g 0% 0% 0 0% 0% NO MO MO NO NO
2-3 Q 0% 0% Q 0% 0% NO NG NO NO NG
3-4 ¥ 0% 0% 0 0% 0% NO NG NO NO MO
4-5 0 0% 0% 0 0% 0% NO NG NO NO N
5-8 [ 0% 0% a 0% 0% NO NG NO NO NO
&-7 ¥ 0% 0% 0 0% % NO NQ NO NO NGO
[ 7-8 711 142% 95% 389 259% 519% YES YESING YES YES YES
B-§ 476 85% 63% 256 171% 341% YESINO NO ND NO NO
8-10 0 0% 0% 0 0% 0% NOD NO NO NOQ NO
10-119 ¥ 0% 0% 0 0% 0% NO NG NO NO NO
! 11-12 400 B80% 53% 194 129% 258% NO NG NO NO NG
12-13 418 84% 56% 225 150% 300% NO NG NO NGO NG
1314 0 0% % 4] 0% 0% NO NG NO NO NG
14-15 511 102% 68% 276 184% 368 % YES NO NO YES NO
I 15-16 568 114% 78% 269 17%% 359% YES NO NO YES NG
16-17 687 137% 92% 301 201% A01% YES YES/NG YES YES NGO
17-18 481 176% 117% 387 255% 509% YES YES YES YES YES
18-18 0 0% 0% a 0% 0% NO NO NO NG NO
| 19-20 0 0% 0% 0 0% 0% NO NO NO NG NG
20-21 g 0% 0% Q 0% N NO NO NO NG NG
21-22 M 0% 0% 0 0% 0% NO NQ NO NG NO -
22.23 a 0% (% 3] 0% % NO NO NO NG NO
I 23-24 0 0% (0% 0 0% . 0% NO NO NO NO NO

< IOPrEZECw




MUTCD 2000-8ignal Warrant Analysis

MAIN STREET MINOR STREET WARRANT 1 WARRANT 2 | WARRANT 2
PERCENT PERGENT " PERCENT PERCENT INTER- COMBI. PEAK

MAIN OF oF MINOR OF OF VOLUME RUPTION NATION 4-HOUR HOUR

STREET WARRANT 1A WARRANT 1B STREET WARRANT 1A WARRANT 4B { WARRANT WARRANT WARRANT WARRANT .| WARRANT

HOUR VOLUME 500 750 VOLUME 150 78 Condition A Condition B Condition ABS Candition B
24-1 0 0% 0% 0 0% 0% NO NO NO NG NO
1-2 ] 0% 0% ¢ % 0% NG NO MO NO NO
23 G 0% 0% G 0% 0% NQ NO NO NG NO
3-4 K 0% 0% ¥ 0% 0% NO NG NG NO NO
4.5 0 0% 0% 0 0% 0% NO NG NO NO NG
56 a 0% 0% Lt} 0% 0% NO NO MO NO NG
6-7 0 0% 0% ¢ 0% 0% NGO TNO NO NO NG
7-8 B28 166% 110% 453 302% 604% YES YES YES YES YES
8-9 &55 111% 74% 298 199% 398% ¥YES NO NO YES NO
‘8410 0 0% 0% {1 0% 0% NG NO NO NO NO
10-11 0 0% 0% G 0% 0% NG NO NQ NO NO
11-42 466 03% 62% 228 151% 301% YEI/MNC NO NO NC NO
12-13 487 97% 65% 262 175% 350% YES/NG NO NO NG NO
13-14 Q 0% 0% a 0% 0% NG NO NO NO . NO
14-15 385 119% 79% 322 214% A28% YES NO NGO YES NO
1516 B82 132% 88% 313 209% 418% YES NO YES YES NO
16-17 800 160% 107% 351 234% 468% YES YES YES YES YES
17-18 1,028 205% 137% 445 297% 593% YES YES YES YES YES
18-18 0 0% 0% 0 0% 0% NO NO NC NO MO
19-20 ¢ 0% 0% i 0% 0% NO NO NG NG NG
20-21 G 0% 0% 0 0% 0% NO NG NQ NG NO
21-22 G 0% 0% a 0% 0% NO NQ NO NG NG
22-23 G 0% 0% 0 0% 0% NO NG NG NO NG
25-24 0 0% 0% 0 0% 0% NO NG NO NO NG

AP EECW




MUTCD 2000-Signal Wasrant Analysis

MAIN STREET MINOR STREET WARRANT 1 WARRANTZ | WARRANT 3
PERCENT PERCENT PERGENT PERCENT INTER- comal. PEAK
MAIN OF OF MINCR oF OF VOLUME RUPTIGN HATION 4HOUR HOUR
STREET WARRANT 1A  WARRANT 1B STREET . WARRANT1A WARRANT 18| WARAANT WARRANT WARRANT WARRANT WARRANT
KOUR VOLLME 500 750 | VOLUME 200 100 Candition A Gandltion 5 Candition AGE Conditian B

24-1 (4 0% 0% 0 0% 0% NO NG NG NO . NG
1-2 G 0% 0% 0 0% 0% NO NG NG NO NC
2-3 0 0% 0% 0 0% 0% NO NO NO NO NG
3-4 0 0% 0% 0 0% 0% NO NO O NQ NO
4.5 g 0% 0% a 0% 0% NG NG NG NO NO
5-6 th 0% 0% Q 0% 0% MO NG NG NO NG
&7 0 0% 0% 0 0% 0% NO NGO NG NO NO

7-8 852 170% 114% 558 279% 558% 'YES YES YES YES YES
8-8 578 116% T7% K 186% A% YES NO NQ YES NO
3-10 0 0% 0% 0 0% 0% NQ NG NO NO NQ
10-11 0 0% 0% 0 0% 0%. NGO NG NO NO NO
11-12 498 100% 66% 258 128% Z58% YES/MO NG NO NG NQ
12-13 518 104% 69% 294 147% 294% YES NO NO NG NO
13-14 G 0% 0% 0 0% 0% NO NO NO NG NO
14-15 G268 126% B4% 354 177% 354% YES NO YES YES NO
15-18 702 140% 94% 346 173% 346% YES YES/ING YES YES NO

16-17 858 171% 114% 581 1968% 391% YES YES YES YES YES

17-18 1,115 223% 149% 501 251% 501% YES YES YES YES YeS
18-19 ] 0% 0% 0 0% 0% NG NG MO NO NG
18-20 o] 0% 0% t 0% 0% NO NO NC NO NG
20-21 0 0% 0% 0 0% 0% NO NOQ NO NO NC
21-22 0 0% 0% 0 0% 0% NO NO NO NG NG
22-23 0 0% 0% H] 0% 0% NO NOC NO NGO NG
23-24 0 0% 0% Lt 0% 0% NG NO NO NO NO

<APEICw




DATE:

DAY OF WEEK: Tuesday

1-8-02

WILBUR SMITH ASSOCIATES
INTERSECTION: E.Beaver Creek & Central
File Name : E.Beaver Creek & Central

Site Code

: 00000001

JOB NUMBER: Start Date : 01/08/2002
COUNTED BY: Jack Tatham Page No 1
Groups Printed- Unshifted .
Ceniral Ave. E. Beaver Creek Cantral Ave,
Southbound | Westbound Northbound
Start Time Lafl Thru Laft Right Thru Right Int. Total
“Factor 1.9 1.0 1.0 1.0 1.0 1.0
07:00 AM 22 7 8 45 78 21 182
0715 AM 44 19 12 87 143 18 293
07:30 AM 36 17 14 95 137 47 246
L OT45AM 85 9 17 111 69 8| 279
Total 167 62 51 338 398 84 1100
08:00 AM 20 o3 11 g8 it 38 229
(8:15 AM 17 12 9 78 &8 8 178
08:30 AM 24 25 5 49 73 15 191
- 08:45 AM 24 10 4 38 48 12 134
Total 85 a2 25 227 268 73 732
11:00 AM 30 21 =} S0 41 H 153
1115 AM 37 25 5 36 28 8 132
11:30 AM i7 24 7 37 37 3 145
11:45 AM 34 23 13 40 22 9! 151
Total 138 a3 Ky 163 138 31 A64
12:00 PM 50 28 12 45 30 8 173
12:15 PM 22 28 5 47 28 7 133
12:30 PM 43 17 g 50 36 5 160
12:145 PM 55 24 10 47 3 8| 77
Total 170 85 36 189 |, 125 28 843
02:00 PM 46 31 8 41 34 11 171
02:15 PM 50 23 8 48 28 14 161
02:30 PM 51 47 32 680 24 10 224
02:45 PM 72 34 20 83 3 11 3
Total 219 135 i} 210 118 42 787
02:00 PM 58 41 13 51 32 6 201
0315 PM 74 28 28 53 37 11 230
03:30 PM 72 59 29 49 26 12 247
S 6345 FM 52, 27 13 35 23 7 159
Total 256 156 a1 188 120 36 837
04:04 PM 515} 44 32 54 37 7 247
04:15 PM 57 57 12 43 29 8 218
04:30 PM 84 47 20 71 28 3 245
04:45 PM 84 74 23 46 48 7 280
Total 283 227 87 214 150 27 988
05:00 PM 93 101 30 63 31 7 az5
05:15 PM 108 09 22 74 48 10 357
05:30 PM a8 a2 34 70 42 5 312
05:45 PM 63 50 19 70 50 7 269
Tetai 351 322 105 277 169 29 1283
Grand Total 1878 1132 458 1806 1481 380 6944
Apprch % 59.7 40.3 21.2 8.8 80.4 19.6
Total % 24,2 7.0 28.0 21.3 5.2

18.3




WILBUR SMITH ASSQCIATES
INTERSECTION: E.Beaver Creek & Central

File Name : E.Beaver Creek & Central
Site Code : 00000001
Start Date : 01/08/2002
Page No :2
T """ Central Ave, E. Beaver Creek Central Ave,
Southbound Westhound ... Northboung _
i Start Time Left]  Thru{ App. Total Left| Right[ App. Total Thruj Right| App. Totaf| App. Yotal| Int. Totai|
Peak Hour From 07:00 AM 1o 02045 AM - Peak 1 of
intersection 07:15 AM -
Volume 165 5 215 54 358 413 408 111 519 1147
Percent 8.7 23.3 13.1 898.9 78.6 214
07:30 Voluma 36 17 53 14 a5 109 137 47 184 348
Peak Factor 0.828
High [t 07:45 AM 07:45 AM 07:30 AM 2:;5:00
Volume 85 3 74 17 11 128 137 47 184
Peak Factor 0726 0.807 0.705
Central Ave,
ot In Total,
| 7ari | g1sl [ gaZ]
[ 58] 188]
Thru  Lef
Ly
3=
fal) H
3 o 2l @
s if )
= 17872002 7,15:00 AM &7 &
5 - 1/8/2002 8:00:00 AM v -
= + =g g
g Unshifted i X
E qg
| ga
I—)
Thru__ Riglht
]
| ios] { sts] {853
ot [ Totsl
Canteal Ave




WILBUR SMITH ASSOCIATES
INTERSECTION: E.Beaver Creek & Central

File Name : E.Beaver Creek & Central
Site Code : 00000001
Start Date : 01/08/2002
PageNo 3
Cenlrat Ave, E. Beaver Creek Ceniral Ave. [
Southbound Westbaund ... Morthbound
Start Time Left]  Theu| App. Total Left|  Right] App. Total Toru| Right] App. Total| App. lotal | Int. Total |
Peak Hour From 10:00 AM to 01:45 FM - Peak 1 of 1
Intersection  12:00 PM .
Voiume 170 85 2685 a8 188 225 125 28 153 0 843
Percent 64,2 35.8 16.0 84.0 81.7 18.3 .
12:45 Volume 5L 24 79 10 47 57 33 8 41 0 177
Peak Factor (.908
Righ Int.  12:45 PM 12:30 PM 12:36 PM
Volume 55 24 79 a 50 Lt} 38 g 41
Peak Faclor (.839 0.853 £.933
Cenfral Ava,
Ot In Total
314 !265] 573
[__95] 179]
T!}m Laft
Lo
3 0
Marth -

NaFi0) Jeagag *g

Not Named

1/8/2602 12:00:00 PM ‘
11872002 124500 PM |
Unshiffted J

EZF 52 _ | |BEL
u

[GTTE

Chut

s e

. *
Thru  Right
[ 128] " =

153] {_ 264]
in ' Total
Cionrbral Avo,

6]
out




WILBUR SMITH ASSOQOCIATES
INTERSECTION: E.Beaver Creek & Central
' File Name : E.Beaver Creek & Central
Site Code : 00000001
Start Date : 01/08/2002

PageNo 4
Centrat Ave, E. Beaver Creek Cenlral Ave. | 77 T
Southbound Weasthound Northbound
Start Time Left| "Thro{ App. Total Left! Right| App. Total Thru|  Right{ App. Total] App. Total | int. Total ]
Peak Hour From 02:00 PM to 05:45 PM - Peak 1 of 1

intersaction 04:45 PM .

Volume 382 338 Ti8 109 253 362 165 29 194 0 1274

Percent 532 48.8 309 £9.9 85.1 14,9

0515 Volume 106 g9 205 22 74 o6 48 10 56 4] 357

Peak Factor : 0.8582

High Int. 0515 PM 05:30 PM 35:15 PM

Valume 106 a8 206 34 70 104 48 10 58
Peak Factor 0.876 0.870 0,886

Central Ave,
Out In Totgl
(Ta18} {718} [1139)
I
335
ﬂ‘fu Lfﬂ
-}

\nshified

Out
ECL

E =1
2 1 i]g
Marth ol B
i = 1/8/2002 4.45:00 PRA | HER
= 11812002 5:30:00 PM Mo
= 5 8
i’
=)
L

Thry  Right
165 2%

[_448] [194] [ 638}
[wr) n Total
Cantrol Ave




NU-METRICS CDM FRAME STUDY -- CDM Versicn 2.3 01/09/2002
oM S i I T [ RepQrt #]_ DATE/TIME/VOLUME Report ]:::::::::::m::::z:::

Survey #: 444 Begin: 01/08/2002 10:00 End:01/09/2002 10:00
Route: E.Beaver Creek Lane: EB Hours : 24 hrs
Loc/Sta Going Toward Halls Cper: BSG AdjF: 1.000 Period: 15 min
City: Knoxville, TN Pogted: 40 mph Raw Count: 3375
County: Knox AADT Factor: 1.00 AADT Count: 337%

Day Date Time Count

Tue 01/08/2002 10:00 _ 26

Tue or/08/2002 10:15 39

Tue 01/08/2002 10:30 - 19

Tue 01/08/2002 10:45 29

Tue 01/08/2002 11:00 20

Tue \ 01/08/2002 11:15 30

Tue - 0i/68/2002 11:20 27

Tue . 0L/08/2002 11:45 33

Tue - 01/08/2002 12:00 45

Tue 01L/08/2002 12:15 43

Tue 01/08/2002 12:320 23

Tue glL/08/2002 12:45 28

Tue 01/08/2002 13:00 43

Tue - o01/08/2002 13:15 38

Tue 01/08/2002 13:30 C 28

Tue 01/08/2002 13:45 48

Tue 01/08/2002 14:00 46

Tue 01/08/2002 14:15 36

Tue oLrL/08/2002 14:30 47

Tue 01/08/2002 14:45 80

Tue .01/08/2002 15:00 58

Tue 0i1/08/2002 15:15 61

Tue 01/08/2002 15:30 ' 77

Tue 01/08/2002 ' 15:45 S8

Tue 01/08/2002 16:00 88

Tue ©01/08/2002 16:15 102

Tue 01/08/2002 16:30 108

Tue 01/08/2002 16:45 108

Tue 01/08/2002 17:00 129

Tue 01/08/2002 17:15 131

Tue 01/08/2002 17:20 150 Btk

Tue 01/08/2002 17:45 104

Tue 01/08/2002 18:00 115

Tue 0L/08/2002 18:15 81

Tue 01/08/2002 - 18:30 68

Tue : 01/08/2002 18:45 48

Tue 01L/08/2002 19:00 52

Tue 01/08/2002 19:15 61

Tue 0L/08/2002 19:30 42

Tue 01/08/2002 15:458 56

Tue 01/08/2002 20:00 46

Tue D1/08/2002 20:15 40

Tue 01/08/2002 20:30 36

Tue 01/08/2002 20:45 16

* Page 1 *



NII-METRICS CDM FRAME STUDY -- CDM Version 2.3 01/09/2002
e P T T T [ Report #1 DATE/TIMEI’VOLWE Repc}rt }:::::;:az:::::::mﬁ::

Survey #: 444 Begin: 01/08/2002 10:00 End:01/09/2002 10:060
Route: E.Beaver (Creek Lane: EB Hours : 24 hrs
Loc/Sta Going Toward Halls Oper: BSG AdjF: 1.000 Period: 15 min
City: Knoxville, TN Posted: 40 mph Raw Count: 3375
County: Knox AADT Factor: 1.00 AADT Count: 3375

Day Date Time Count

Tue 01/08/2002 21:00 35

Tue 01/08/2002 21:15 S3

Tue 01/C8/2002 21:30 38

Tue 01/08/2002 21:45 34

Tue 0l1/08/2002 22:00 36

Tue 61/08/2002 22:15 32

Tue oL/08/2002 22:30 15

Tue 01/08/2002 22:45 20

Tue grL/08/2002 23:00 12

Tue 0L/08/2002 23:15 22

Tue 01/08/2002 23:30 20

Tue 01r/08/2002 23:45 14

Wed 0i1/08/2002 00:00 13

Wed 0r/09/2002 00:15 a

Wed 01/08/2002 00:30 4

Wad 01/0%/2002 00:45 6

Wed 01/0%/2002 01:00 3

Wed 01/02/2002 01:15 4

Wed 01/05/2002 - QL:30 1

Wed 01/08/2002 01:45 5

Wed 01/0%/2002 22 :00 2

Wed 01/09/2002 02:15 3

Wed 01/09/2002 02:30 1

wed 01/09/2002 (2 :45 3

Wed 0L1/09/2002 0832 :00 2

Wed 01/09/2002 : 03:15 3

Wed ' 01/09/2002 S 03:30 0]

Wed 01/09/2002 03 :45 g

Wed 01./09/2002 04:00 2

Wed 0L/08/2002 04:15 2

Wed 01/09/2002 04:30 1

Wed 01./09/2002 04:45 1

Wed 0L/0%8/2002 05:00 2

Wed 0l1/05/2002 05:1% 2

Wed 01/09/2002 05:30 0

Wed 01/09/2002 05:45 i

Wed 0l/09/20602 0&:00 i

Wed oL/09/2002 06:15 10

Wed 01/09/2002 06:34Q 7

Wed gl/08/2002 0€:45 7

Wead 0L/09/2002 07:00 13

Wed 01/09/2002 07:15 27

Wed 01/08/2002 07:30 473 lSq

Wed 01/09/2002 07:45 40

* Page 2 *



NU-METRICS CDM FRAME STUDY -- COM Versiocn 2.3 01/09/2002

EEEET TS SSSSoTmmmaotm o [ Report #1 DATE/TIME/VOLUME Report ]==z:=::-“=====m==_======
Survey #: 444 Begin: 01/08/2002 10:00 End:01/09/2002 10:00
Route: E.Beaver Creelk Lane: EB Hours : 24 hrs
Loc/Sta Going Toward Halls Oper: BSG AdjF: 1.000 Period: 15 min
City: Knoxville, TN Pogted: 40 mph Raw Count: 3375
County: Knox : AADT Factor: 1.00 - AADT Count: 3375

Day Date Time Count
Wed - 01/08/2002 08:00 49
Wed 01/09/2002 08:15 25
Wed 01/09/2002 08:30 30
Wed 01/09/2602 08:45 27
Wed 01/09/2002 09:00 19
Wed 01/09/2002 09:15 23
Wed 01/09/2002 09:30 23
Wed 01/09/2002 08:45 23
* Page 3 *
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NU-METRICS DM FRAME STUDY -- CDM Version 2.3 01L/09/2002
EE——————===—S==——oo——=—=x [ R_eport #1 DATE/TIME/VOLIJME Report ]::x::::::::n:::::zzz

Survey #: 445 Begin: 01/08/2002 10:00 End:01/09/2002 10:00
Route: E.Beaver Creeck Lane: WB Hours : 24 hrs
Loc/Sta Going Toward Powell Oper: BSG AdjF: 1.000 Period: 18 min
City: Knoxville, TN - Posted: 40 mph Raw Count: 3620
County: Knox AADT Factor: 1.00 AADT Count: 3620

Day Date Time Count

Tue 01/08/2002 16:00 51

Tue 01/08/2002 10:15 48

Tue 01/08/2002 10:30 38

Tue 01/08/2002 10:45 36

Tue 01/08/2002 11:00 39

Tue 01/08/2002 11:15 43

Tue 0L/08/2002 11:30 40

Tue g1/08/2002 11:45 43

Tue 01/08/2002 12:00 . 47

- Tue 01/08/2002 12:18 38

Tue 01/08/2002 12:30 43

Tue 01/08/2002 12:45 42

Tue 01/08/2002 13:00 37

Tue QL/08/2002 13:15 38

- Tue 01/08/2002 13:30 , 42

Tue 01/08/2002 13:45 : 37

Tue 01/08/2002 14:00 49

Tue 01/08/2002 14:15 48

Tue 0./08/2002 14:30 37

Tue o1/08/2002 14:45 47

Tue 01/08/2002 15:00 68

Tue 01/08/2002 15:15 42

Tue 01/08/2002 15:30 49

Tue " p1/o08/2002 15:45 43

Tue T 01/08/2002 16:00 59

Tue 0i1/08/2002 16:15 37 .

Tue NL/08/2002 16:30 - 43

Tue 01/08/2002 16:45 47

Tue 01L/08/2002 17:00 - 58

Tue 0L/08/2002 17:15 61 (L

Tue 01/08/2002 17:30 63

Tue 0L/08/2002 17:45 78,

Tue 0L/08/2002 18:00 49

Tue 01/08/2002 18:15 42

Tue 01/08/2002 18:30 652

Tue 01/08/2002 18:45 49,

Tue nl1/osa/2002 19:00 38

Tue 01/08/2002 19:15 22

Tue 01/08/2002 19:30 a5

Tue 01/08/2002 19:45 25

Tue 01/08/2002 20:00 24

Tue 01/08/2002 20:15 19

Tue 01/08/2002 20:30 25

Tue 01/08/2002 20:45 15

* Page 1 *



NU-METRICE CDM FRAME STUDY -- CDM Version 2.3 01/08/2002
e S e R N R N NN S S ] [ Reportﬂ'l DATE/TIME/’VOLUME Report ]:::::::mz::::z::::::

Survey #: 445 Begin: 01/08/2002 10:00 ®nd:01/09/2002 16:00
kRoute: E.,Beaver Creek Lane: WB Hours : 24 hrs
Loc/Sta Going Toward Powell Oper: BSG AdjF: 1.000 Period: 15 min
City: Knoxville, TN Posted: 40  mph Raw Count: 3620
County: Knox AADT Factor: 1.00 AADT Count: 3620

Day Date Time Count

Tue 0L/08/2002 21:00 25

Tue 01/08/2002 21:15 20

Tue 01/08/2002 21:30 23

Tue 01/08/2002 21:45 15

Tue 0L/08/2002 22:00 18

Tue 01/08/2002 22:15 13

Tue 01/08/2002 22:30 15

Tue 0L/08/2002 22:45 6

Tue 01/08/2002 23:00 12

Tue 01L/08/2002 23:15 9

Tue D1/08/2002 - 23:30 3

Tue . 01/08/2002 23:45 5

Wed 01/08/2002 00:00 g

Wed 01/09/2002 00:15 3

Wed 01/08/2002 Q0:30 0

Wed 01/0%/2002 00:45 4

Wed - 01/03/2002 S 01:00 2

Wed D1/08/2002 01:15 2

Wed ' 01/09/2002 01:30 1

wed 01/05/2002 01:45% 1

Wed 01/09/2002 02:00 0

Wed 01/08/2002 02:15 0

Wed 01/09/2002 02:30 2

Wed 01/09/2002 02:45 0

Wed 01/05/2002 03:00 6

Wed 01/09/2002 03:15 2

Wed 01/09/2002 03:30 3

Wed 01/09/2002 03:45 S

Wed 01/09/2002 04:00 4

Wed 01./09/2002 04:15 5

Wed 0L/09/2002 04:30 S

Wed 01/09/2002 04:45 8

Wed 0L/09/2002 05:00 14

Wed 01/09/2002 05:15 - 14

Wed 01/09/2002 05:30 31

Wed 01/09/2002 05:45 44

wed 01/09/2002 06:00 40

Wed 01/09/2002 06:15 64

Wed 0l1/09/2002 06:30 57

Wed 01/08/2002 06:45 73

Wed 01/08/2002 07:00 99

Wed 01L/09/2002 07:15 1437

wed 01/09/2002 07:30 168 pol

Wed 01/08/2002 07:45 155

* Page 2 *



NOJ-METRICS CDM FRAME STUDY -- CDM Version 2.3 01/09/2002

Smsssssszssssss==as== [ Report #1 DATE/TIME/VOLUME Report )=s=s=sss=mamcc—coz=so=
Survey #: 445 Begin: 0L1/08/2002 10:00 End:01/09/2002 10:0¢
Route: E.Beaver Creak Lane: WB Hourg : 24 hrs
Loc/Sta Going Toward Powell Oper: BSG AdjF: 1.000 Period: 15 win
City: Knoxville, TN Posted: 40 . mph Raw Count: 3620
County: Knox AADT Factor: 1.00 ARDT Count: 3620

Day Date Time Count
Wed 0L/09/2002 08:00 135
Wed 01/09/2002 08:15 117
Wed 01/09/2002 08:30 80
Wed 01/05/2002 08:45 85
Wed 01/09/2002 09:00 40
Wed 01/09/2002 08:15 43
Wed 01/09/2002 09:30 53
Wed 01/09/2002 09:45 40

* Page 3 *
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HCM Unsignalized Intersection Capacity Analysis
1. . Beaver Creek Dr & Central Ave Pk 1/30/2002

f‘»T{\-¢

082 092 092

vCIZ stage 2
tC smgie (s) 6.4 6.2 4.1

cSH T 248 568 1700 1007 1700

Lane LOS'
Approach Dela
Approach LOS c

et

frtersection Sdmm:
Average Delay .
Inferséstion’Capadity Utlliza

AM 2002 Unsignalized 17112002 Existing with Geomelric Improvemeants Synchro 5 Report
Page 1
WILBURLVL7-FF51



HCM Unsignalized Intersection Capacity Analysis
1. E. Beaver Creek Dr & Central Ave Pk 1/30/2002

1) '
Peak Hour Factor 0.82 092 092 092 082 0982

oM canaeity (vehih; 106" 846 1360

L. 700

PM 2002 Unsignalized 1/11/2002 Existing with Geometric Improvemenis : Synchro 5 Renort
Page 1
WILBURLVL7-FF51



HCM Unsignalized intersection Capacity Analysis .
1: E. Beaver Creek Dr & Central Ave Pk 1/30/2002

i?_easg__l_ﬂour Factor 092~ 062 092 092 082 0.92

AM 2005 Unsignalized 1/11/2002 Background with Geometric Impravements Synchro § Report
Page 1
WILBURLVL7-FF51



HCM Unsignalized Intersection Capacity Analysis
1: E. Beaver Creek Dr & Central Ave Pk 1/30/2002

Vil
092 082

cM capacity (v‘ehfh) 72" 812 1320

Lane LOS ~F B A

Approach 'LOS F

Intersectin

PM 2005 Unsignalized  1/11/2002 Background with Geometric improvements Synchre 5 Report
Page 1
WILBURLVLY-FF51



HCM Unsignalized intersection Capacity Analysis
1; E. Beaver Creek Dr & Central Ave Pk 1/30/2002

0.2 092
53 i

turn flare {veh)

o0
04

Average Delay
Intersec

AM 2605 Unsignatized  1/11/2002 Total with Geometric Improvements Synchro & Report
Page 1
WILBURLVL?7-FF51



HCM Unsignalized Intersection Capacity Analysis :
1: E. Beaver Creek Dr & Central Ave Pk 1/30/2002

PeakHourFactor___ 092 092 092 0.82 092 082

Approach LOS F

AR L T

Interséctis

PM 2005 Unsignalized 1/11/2002 Total with Geometric tmprovements Synchrols Report
Page 1
WILBURLVL7-FF51






