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INTRODUCTION Peters & Associates Engineers, Inc., has conducteaffic

engineering study relating to a proposed Northadsinsas
District Fairgrounds to be located on the northveedt of
Highway 49 (Johnson Avenue), and on the east Si@dio
ton School Road in Craighead County, Arkansas. Slteds
currently just outside of the City of Jonesborg dimnits.
The primary focus of this report is to identify rgétive
measures necessary to provide acceptable opefatitraf-
fic conditions for the proposed Northeast Arkari3essrict
Fairgrounds development during it peak traffic tinakeiring
the annual six operating days. The proposedsgaown
on the project site plan (a reduced copy of threedin is
included in the Appendix for reference). Methodedito
calculate site traffic projections as a part of tstiudy are
consistent with a previous study conducted forféire
grounds by this consultant dated, March 8, 1996.

This is a report of methodology and findings relgtio a
traffic engineering study undertaken to:

o Evaluate existing traffic conditions at the intextsen of
Highway 49 and Clinton School Road / Whitley Road.

o Determine projected traffic volumes entering anidtex
ing the site and identify the effects on trafficcogtions
for existing traffic in combination with site-gereed
traffic associated with the Northeast Arkansasrigist
Fairgrounds development as proposed for peakdraffi
hours of operation during a weekday and duringtarSa
day.

o Evaluate traffic operations for the study intersecand
the access drive intersections proposed to seevsitih
and make recommendations for mitigative improvemment
which may be necessary and appropriate for acceptab
traffic operations.

In the following sections of this traffic study @pare traf-
fic data, study methods, findings and recommendatidhe

PETERS & ASSOCIATES
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study is technical in nature. Analysis techniquapleyed are
those most commonly used in the traffic engineepirajession
for traffic impact analysis. Certain data and akdtons relative
to traffic operational analysis are referencechmreport. Com-
plete calculations and data are included in theefplpx of the
report.

THE SITE The location of the development is in Craigheadr@pyust out-

side of the city limits of Jonesboro, Arkansas.e Northeast Ar-
kansas District Fairgrounds is proposed to be émtah the
northwest side of Highway 49 (Johnson Avenue),@mthe east
side of Clinton School Roadl'he proposed development site lo-
cation and vicinity are shown on Figures 1 and lactv follow.

The Northeast Arkansas District Fairgrounds is etgubto fully
operate six consecutive days per year annualltiregethe third
Monday in September. Only a portion of the sitk ae open
other times of the year for events such as livésshows and ex-
hibitions such as the Buffalo Island Livestock SHawt the traf-
fic volumes generated by these events are typicailtymal and
have not been addressed as a part of this stuldp, there will
be year round daily activity on the eastern portibthe fair
property, but traffic volumes associated with thastvities are
also expected to be low with minimal traffic impact

Access to the Northeast Arkansas District Fairgdsusite, as
shown on the site plan, is proposed from four exdeises. The
main access drive (Drive A) is proposed to intersBghway 49
along the east edge of the site. Drive A is predass a fully-
directional access drive located approximately @ fe@t north of
Clinton School Road. The other three access dfveases B, C
and D) are proposed to intersect Clinton SchooldRdang the
west edge of the site. All three of these drivespoposed to be
fully-directional and will serve access for stafblunteers and
exhibit workers. Access drives on Clinton SchoobaR are ex-
pected to have very low volume.

PETERS & ASSOCIATES
ENGINEERS, INC.
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STREET SYSTEM Highway 49, also Johnson Avenuat the site is a 55-foot

P

PETERS & ASSOCIATES
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wide five-lane highway consisting of two northbouades,
two southbound lanes and a bi-directional cenfetuen
lane. The speed limit in the vicinity of the Sgeb5 miles
per hour. This asphalt roadway is constructed ajibroxi-
mate 8-foot shoulders and drainage ditches and trerno
sidewalks in the vicinity of the study area.

Clinton School Road in the vicinity of the study area is a
two-lane roadway consisting of a northbound largt@an
southbound lane. At Highway 49, Clinton School @
asphalt. In the immediate vicinity of the sitegrad the site
frontage, Clinton School Road is unpaved. Theeenar
sidewalks along Clinton School Road and the spieatlib
30 mile per hour.

There are no County, City or AHTD planned roadway i
provements in the immediate vicinity of the site.

The following photos show the general layout of gy

49 and Clinton School Road in the vicinity of thedy area.
Photos were taken at locations as indicated ondhg&ons.

Page 4
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i l /Whitley Road

Looking northeast on Highway 49
| toward Clinton School Road / Whitley Road.

Clinton School Road

Looking north on Highway 49
at the site.

The Site

Looking south on Highway 49
at the site.

Looking south on Clinton School Road
toward Highway 49.

The Site

Looking north on Clinton School Road
at the site.

Unpaved
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Hourly, 24-hour traffic typical weekday and Satwrdaunts were
made at the following locations in the vicinitytbe site as a part of

this study:

24-HOUR TABLE &

STREET DAY VOLUME CHART
. Weekday 18,041 Table 1/Chart 1

Hwy 49 at the Site (Two-W .

Wy 49 at the Site (Two-Way) Saturday 16,175 Table 2/Chart 2
. . Weekday 409 Table 3/Chart 3
Clinton School Road at the Site (Two-Way) Saturday 174 Table 4/Chart 4
Clinton School Road / Whitley Road Weekday 892 Table 5/Chart 5
Approaches to Hwy 49 Saturday 686 Table 6/Chart 6

Hourly, 24-hour traffic count data for these looas are summarized
on Tables and Charts 1 thru 6. These 24-hour sauwate made us-
ing automatic recording count equipment which pdevnourly, di-
rectional traffic counts. These counts were coteflion Saturday,
March 12, 2011 and Monday, March 14, 2011 while@leschools

were in session.

Other traffic count data collected as a part of gtudy include week-
day AM and PM peak hours vehicle turning movemexnints at the
intersection of Highway 49 and Clinton School Ré&dhitley Road.
These turning movement counts were made Mondaygliivibd, 2011
while local schools were in session with electrarmant boards
based on manual entry of observed vehicle turningaments at the
intersection of Highway 49 and Clinton School Ro&dhitley Road.

The peak hours vehicle turning movement count agatae intersec-
tion of Highway 49 and Clinton School Road are swamped in the
following peak hour turning movement Charts 7 arah8 are pre-
sented in more detail in the Appendix of this repor

The existing study peak hours vehicle turning moentount data
at the intersection of Highway 49 and Clinton Sdhooad / Whitley
Road are shown on Figure 3, "Weekday Existing idafblumes -
Entering and Exiting Peak Hours,” and Figure 3Aati8day Existing
Traffic Volumes - Entering and Exiting Peak Hours.”

PETERS & ASSOCIATES
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Hwy 49 at the Site
TIME Northbound Southbound NB + SB
01:00 PM 651 442 1093
02:00 PM 746 459 1205
03:00 PM 819 503 1322
04:00 PM 786 593 1379
05:00 PM 856 577 1433
06:00 PM 580 467 1047 1200 Hwy 49 at the Site - Traffic Hourly Volumes
07:00 PM 379 277 656 WEEKDAY @
08:00 PM 321 227 548 1000 1@ Southbound 5
09:00 PM 254 217 471
10:00 PM 142 160 302
11:00 PM 113 102 215
12:00 AM 90 75 165
01:00 AM 54 48 102
02:00 AM 21 31 52
03:00 AM 34 38 72
O5OOAM 135 213 348 Q¥ Q¥ ©7 Q0 Q7 Q7 Q' OV Q7 Y VANV OV QY Q7T QT Q7 Q7 QN QTSN NV N
06:00 AM 297 425 722 o
07:00 AM 531 1032 1563 Table 1—Chart 1 WEEKDAY
08:00 AM 349 800 1149 24-Hour Traffic Counts - Highway 49 at the Site
09:00 AM 379 630 1009
10:00 AM 471 548 1019
11:00 AM 485 525 1010
12:00 PM 531 556 1087
24-Hour Total: 9059 8982 18041
A RDA Hwy 49 at the Site
TIME Northbound Southbound NB + SB
01:00 PM 579 628 1207
02:00 PM 695 638 1333
03:00 PM 708 626 1334
04:00 PM 700 633 1333
05:00 PM 692 581 1273
N 06:00 PM 645 564 1209
800 1 SATURDAY [ Norpbound | 07:00 PM 572 334 906
700 ® Southbound 08:00 PM 455 230 685
6001 i 09:00 PM 308 215 523
£ 5001 10:00 PM 245 158 403
2 400 1 11:00 PM 160 101 261
E 300 12:00 AM 123 63 186
200 01:00 AM 74 30 104
100 1 02:00 AM 43 40 83
0 03:00 AM 27 26 53
F I P FE DI SIEFEE TS 05:00 AM 58 101 159
Hour 06:00 AM 94 100 194
Table 2—Chart 2 SATURDAY 07:00 AM 103 186 289
24-Hour Traffic Counts - Highway 49 at the Site 08:00 AM 122 275 397
09:00 AM 224 424 648
10:00 AM 412 663 1075
11:00 AM 467 697 1164
12:00 PM 577 713 1290
24-Hour Total: 8113 8062 16175
PETERS & ASSOCIATES
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WEEKDAY Clinton School Road, Just North of Hwy 49 l rg{-' T(: ‘.(;:"’ rr({y
TIME Northbound Southbound NB + SB
01:00 PM 12 8 20
02:00 PM 10 8 18
03:00 PM 11 14 25
04:00 PM 27 12 39
05:00 PM 23 12 35
06:00 PM 12 22 34 30 Clinton School Road, Just North of Hwy 49 - Traffic Hourly Volumes
07:00 PM 6 10 16 : WEEKDAY @
08:00 PM 9 13 22 % = Souhbound f
09:00 PM 6 8 14 w 20 I |
10:00 PM 5 1 6 5
11:00 PM 0 7 7 2
12:00 AM 0 0 0 2 104
01:00 AM 0 0 0 o
02:00 AM 1 2 3
03:00 AM 1 0 1 0
04:00 AM 1 0 1 & i i i i i i i@ io io io ®0§0§0§0§0§0V\&o‘?\zo@o‘io‘io@o@oq\&
05:00 AM 3 o 3 P I SFEE RS PR E RS EE S S P
06:00 AM 13 0 13 o
07:00 AM 9 15 24 Table 3—Chart 3 WEEKDAY
08:00 AM 12 13 25 24-Hour Traffic Counts - Clinton School Road at the Site
09:00 AM 19 8 27
10:00 AM 9 12 21
11:00 AM 10 8 18
12:00 PM 16 18 34
24-Hour Total: 215 194 409
A RDA Clinton School Road, Just North of Hwy 49
TIME Northbound Southbound NB + SB
01:00 PM 20 26 46
02:00 PM 14 14 28
03:00 PM 17 23 40
04.00 PM 18 15 33
05:00 PM 15 16 31
30 Clinton School Road, Just North of Hwy 49 - Traffic Hourly Volumes 06:00 PM 12 15 27
SATURDAY @ Northbound 07:00 PM 4 12 16
25 B Southbound 08:00 PM 9 1 10
Y 207 09:00 PM 4 12 16
5 10:00 PM 3 8 11
2] 11:00 PM 3 2 5
g 1] 12:00 AM 1 5 6
01:00 AM 0 2 2
°] 02:00 AM 0 3 3
0+ 03:00 AM 2 2 4
P I FEE A E IO FTI RS HFEE RSO 05:00 AM 4 1 5
o 06:00 AM 5 3 8
Table 4—Chart 4 SATURDAY 07:00 AM 8 5 13
24-Hour Traffic Counts - Clinton School Road at the Site 08:00 AM 10 9 19
09:00 AM 20 18 38
10:00 AM 26 19 45
11:00 AM 20 11 31
12:00 PM 20 14 34
24-Hour Total: 238 236 474
B pvanamms, e,
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WEEKDAY Clinton School/Whitley Roads Appr. to Hwy 49

TIME Northbound Southbound NB + SB
01:00 PM 20 8 28
02:00 PM 33 8 41
03:00 PM 66 14 80
04:00 PM 101 12 113
05:00 PM 134 12 146
06:00 PM 27 22 49 160 Clinton School Road / Whitley Road Approaches to Hw y 49 - Traffic Hourly Volumes
07:00 PM 26 10 36 WEEKDAY = Northbourd
08:00 PM 21 13 34 10 @
09:00 PM 18 8 26 120
10:00 PM 13 1 14 £ 100
11:00 PM 14 7 21 z
12:00 AM 6 0 6 3 60 i i
01:00 AM 2 0 2 40 i I
02:00 AM 0 2 2 20 I I I m
03:00 AM 0 0 0 0
05:00 AM 9 0 9
06:00 AM 20 0 20 rowr
07:00 AM 70 15 85 Table 5—Chart 5 WEEKDAY
08:00 AM 40 13 53 24-Hour Traffic Counts
09:00 AM 24 8 32 Clinton School Road/Whitley Road Approach to Highway 49
10:00 AM 18 12 30
11:00 AM 21 8 29
12:00 PM 15 18 33
24-Hour Total: 698 194 892

A RDA Clinton School/Whitley Roads Appr. to Hwy 49
TIME Northbound Southbound NB + SB
01:00 PM 36 26 62
02:00 PM 37 14 51
03:00 PM 31 23 54
04:00 PM 41 15 56
45 -Clinton School Road / Whitley Road Approaches to Hw __y 49 - Traffic Hourly Volumes. 05:00 PM 32 16 48
40 SATOREA & Northbound || 06:00 PM 28 15 43
B Southbound
35 07:00 PM 24 12 36
g %7 08:00 PM 13 1 14
§ 25 1 I I 09:00 PM 20 12 32
2 207 10:00 PM 16 8 24
T 154 11:00 PM 8 2 10
107 12:00 AM 10 5 15
Z ] 01:00 AM 7 2 9
SRR A RRE DRSS Q DS S QS @ DEBA : = :
QNQQQ,LQQQ%QQQVQQ 0"00@06 Q@% 000 00\, 00000 0000\,000,»00&00&00 0%00060 @o & QQQ \90 Qo 000 03:00 AM 1 2 3
Hour 04:00 AM 3 0 3
Table 6—Chart 6 SATURDAY " = - =
24-Hour Traffic Counts -
Clinton School Road/Whitley Road Approach to Highway 49 07:00 AM 9 > 14
08:00 AM 10 9 19
09:00 AM 12 18 30
10:00 AM 18 19 37
11:00 AM 29 11 40
12:00 PM 40 14 54
24-Hour Total: 450 236 686
B pvamgeRs, e
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TRIP GENERATION and Projected traffic volumes for this site have bealtulated
SITE TRAFFIC as a part of this study by using the existing Nea$t Ar-
PROJECTIONS kansas District Fairgrounds 2010 fair attendancerds for
the peak weekday (Friday) and for Saturday. THe20Q-
tendance is summarized for these two days as fellow

o Friday weekday attendance (5:00 PM - 11:00 PM) =
9,000 attendance.

e Saturday attendance (12:00 PM - 11:00 PM) = 20,000
attendance (record).

Special events such as those anticipated at thiaéast
Arkansas District Fairgrounds typically have mdrart one
person per vehicle arriving and departing. Thetihast
Arkansas District Fairgrounds facility plans to yide ac-
commodations of on-site parking for approximate 0D
vehicles (plus additional parking for staff, exhdos, etc.).
If all 9,000 attendees (Friday) were to be at #igfounds
at the same time and were parked on-site then 9,000
(attendees) divided by 2,600 (parking spaces) yiafdoc-
cupancy rate of 3.5 persons per vehicle. Howearall
9,000 attendees are expected to be on-site aathe 8me,
but rather some will arrive and depart before ctlzerive at
the site. Accordingly, vehicle occupancy of soratie less
than 3.5 per vehicle is reasonable to assume.

According to the Federal Highway Administration (fitA)
publication,Managing Travel for Planned Special Events,
in Chapter 5, “Event Operations Planning - Everiffic
Generation,” (a copy of this section is includedha Ap-
pendix of this report), states a typical procesddecast-
ing event traffic generation based on anticipatezheat-
tendance including the following:

o Continuous events, such as fairs and festivalenotin
for two or more days. Attendance generally fluatsat
greatly from day to day, with Saturday operatioresdy
ing the highest daily attendance.

PETERS & ASSOCIATES
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o Vehicle occupancy factors can serve as the basesfe
mating event-generated traffic. Table 5-14 (inctudethe
Appendix) lists average vehicle occupancy factorsé-
lect discrete/recurring events at a permanent vande
continuous events.

o A vehicle occupancy factor of 2.5 persons per Jehic
represents a common assumption, however for fatiagas
purposes, practitioners should consider a randgctdrs
from 2.2 to 2.8 depending on local conditions.

Based on this research by FHWA, vehicle occupandyrae-
sulting projected traffic volumes were calculatedalows:

Friday Weekday 24-Hour Calculations

e 24-Hour Calculation: 9,000 attendance at 2.22 @eera
people per vehicle = 4,054 vehicles. Each vehidlleen-
ter the site and exit the site which calculate8,1®8 vehi-
cle trips (two-way).

o Weekday Entering Peak Hour (6:00 - 7:00 PM)

o Entering Volume = 20% of 24-hour volume =
1,620 entering vehicles.

o Exiting Volume = 4% of 24-hour volume = 324
exiting vehicles.

e Weekday Exiting Peak Hour (10:00 - 11:00 PM)

o Entering Volume = 3% of 24-hour volume = 243
entering vehicles.

o Exiting Volume = 24% of 24-hour volume = 1,945

exiting vehicles.

Saturday 24-Hour Calculations

Some attendees arrive via bus on the peak Satuidag.has
been taken into consideration as a part of thédradlume
calculations associated with the attendance.

e 24-Hour Calculation: 20,000 attendees less appratain
1,500 via bus calculates to 18,500 attendancea\&r-
age people per vehicle = 6,167 vehicles. Eachciehiill
enter the site and exit the site which calculatek2,333
vehicle trips (two-way).

Page 12
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e Saturday Entering Peak Hour (1:00 PM - 2:00 PM)
o Entering Volume = 12% of 24-hour volume =
1,480 entering vehicles.
o Exiting Volume = 3% of 24-hour volume = 370
exiting vehicles.
e Saturday Exiting Peak Hour (10:00 - 11:00 PM)
o Entering Volume = 2% of 24-hour volume = 246
entering vehicles.
o Exiting Volume = 15% of 24-hour volume =
1,850 exiting vehicles.

Results of these calculations are summarized okeTAab
“Summary of Trip-Generation.”

6-HOUR ENTERING EXITING
TWO-WAY PEAK HOUR VOL PEAK HOUR VOL
PROPOSED APPROXIMATE WEEKDAY 6:00 - 7:00 PM 10:00 - 11:00 PM
LAND USE SIZE VOLUME ENTER EXIT ENTER EXIT

Fairgrounds 78.66 Acres 8,108 1620 324 243 1945

WEEKDAY

TOTAL ENTERING + EXITING

11-HOUR ENTERING

TWO-WAY PEAK HOUR VOL
PROPOSED APPROXIMATE | SATURDAY 1:00 - 2:00 PM
LAND USE SIZE VOLUME ENTER EXIT

Fairgrounds 78.66 Acres 12,333 1480 370 246 1850

1,850 2,096

Table 7 —Summary of Trip-Generation ‘

SATURDAY

TOTAL ENTERING + EXITING

PETERS & ASSOCIATES
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TRAFFIC VOLUME Once projected peak hour traffic was estimatedHersite, direc-

ASSIGNMENTS tional distributions were made to reflect the patad anticipated
left and right-turns at the study intersectionsreEtional distribu-
tion percentages used in this study are shown gur&i4,
“Directional Distribution - Site Traffic.” The dictional distribution
percentages for site traffic have been equateéitteptage turns for
each movement at the study intersections. Therithagd site traf-
fic is expected to arrive and depart the fairgrausite via the main
access drive on Highway 49 (90 percent). It wasiaed as part of
this study that only 10 percent (7 percent fromdbeth and 3 per-
cent from the north) of the traffic associated with site (includes
staff, exhibitors, etc) will access the site vian@n School Road.
These values are shown on:

o Figure 5, “Entering Traffic Percentage Turns”
o Figure 6, “Exiting Traffic Percentage Turns.”

The projected traffic volumes shown on Figure 7 g¢ékday Site-
Generated Traffic Volumes - Entering and Exitinge&lours,” and
Figure 7A, “Saturday Site-Generated Traffic Volura&ntering

and Exiting Peak Hours,” result from applying thejpcted entering
and exiting percentages shown on Figures 5 andl@toorrespond-
ing projected site-generated traffic volumes suniredron Table 7,
“Summary of Trip-Generation.”

The site-generated traffic volumes shown on Figdraad 7A and
existing background traffic volumes shown on FiguBeand 3A
have been combined and the results are depictétyare 8,
“Weekday Projected Traffic Volumes - Entering andtifg Peak
Hours,” and Figure 8A, “Saturday Projected Tra¥ficlumes - En-
tering and Exiting Peak Hours.”

Traffic volumes shown on Figures 8 and 8A are thlees used in
capacity and level of service calculations condiiete a part of this
study. The effect of existing background traffie (the adjacent
street non-site traffic which exists) and projediadfic associated
with the site development have thus been accodated this
analysis.

PETERS & ASSOCIATES
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Generally, the "capacity" of a street is a measfires abil-
ity to accommodate a certain magnitude of movirg-ve
cles. Itis a rate as opposed to a quantity, medso terms
of vehicles per hour. More specifically, stregpaeity re-
fers to the maximum number of vehicles that a sebe
ment (e.g. an intersection) can be expected tonawmuate
in a given time period under the prevailing roadwaay
traffic conditions.

The measure of operation of intersections is tlezage
length of time an approaching vehicle is delayedaeit
can proceed through an intersection when comparééde
flowing conditions. The delay is measured in sesqumer
vehicle. Intersection Level of Service (LOS) isnegented
by the letter grades A (best) through F (worstle TS at
an intersection as defined in the Highway Capaddiyual
is shown in the following table.

Level of Service Criteria
Signalized Intersections Unsignalized Intersections
Level of Service Average Control Delay Average Control Delay
(seconds/vehicle) (seconds/vehicle)

A 0to 10 0to 10

B >10and < 20 >10and < 15

cC >20and < 35 >15and < 25

D >35and < 55 >25and < 35

E >55and < 80 >35and <50

F > 80 > 50
B Page 15
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Traffic operational calculations were performedcasart of

this study for the following traffic operating cahdns:

o Existing Traffic Conditions
Existing traffic volumes, lane geometry and traffic
control.

o Projected Traffic Conditions - Existing Lane Geomet
Projected traffic volumes, existing lane geometry
plus the addition access drives.

o Projected Traffic Conditions - With Southbound Righ

Turn Lane
Projected traffic volumes, plus the addition of ac-
cess drives and a southbound right-turn lane on
Highway 49 at Drive A.

o Projected Traffic Conditions - With Southbound Righ

Turn Lane and Improved Traffic Control
Projected traffic volumes, plus the addition of ac-
cess drives, a southbound right-turn lane on High-
way 49 at Drive A, police intersection control fa¢ t
intersection of Highway 49 at Drive A and traffic
signal control at the intersection of Highway 4@ an
Clinton School Road / Whitney Road.

This analysis was performed using Synchro Version 6
2003. This computer program has been proven telbe
able when used to analyze capacity and levelsatifdrser-
vice under various operating conditions. Detadapacity
calculations are included in the Appendix. Thegiaunds
peak weekday (Friday) entering and exiting and3atir-
day peak entering and exiting peak traffic perifmiseach
study intersection was used for these calculatidrators
included in the analysis are as follows:

« Existing traffic volumes and patterns.

» Directional distribution of projected traffic volies.

» Existing and proposed intersection geometry (incigd
elements such as turn lanes, curb radii, etc.).

o Existing background traffic volumes and projectie-s
generated volumes for projected traffic conditions.

» Existing or proposed traffic control.

PETERS & ASSOCIATES
ENGINEERS, INC.




CAPACITY ANALYSIS

Level of Service Analysis Results

Existing Traffic Conditions

Capacity and level of service analysis was perfarfoe ex-
isting traffic volumes, lane geometry and traffantrol for
the fairgrounds peak weekday (Friday) enteringexiting
and the Saturday peak entering and exiting pe#fictreours
for the intersections of Highway 49 and Clinton &ahRoad
/ Whitley Road.

As indicated in Table 8, “Level of Service Summarkgxist-
ing Traffic Conditions,” all vehicle movements fexisting
traffic conditions at the study intersection praseoperate
at what calculates as an acceptable LOS “C” oebéit the
study peak hours with the existing “Stop” sign coht

EXISTING TRAFFIC CONDITIONS

Traffic Control
EBLT
EB TH
EB RT
WB LT
WB TH
WB RT
NB LT
NB TH
NB RT
SBLT
SB TH
SB RT
Overall
Intersection

INTERSECTION PEAK HOUR - LEVEL OF SERVI

_ WEEKDAY Ent_e.ring A A A A C C n/a
Highway 49 and Exiting "STOP" A A A A A B n/a
Clinton School Road / Whitley Road i SIGN

y SATURDAY Entfelrmg A A A A B B n/a
Exiting A A A A B B n/a

Table 8 -Level of Service Summary - Existing Traffic Condits
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Projected Traffic Conditions

Capacity and LOS analysis was performed for three p
jected traffic conditions for the fairgrounds peedéekday
(Friday) entering and exiting and the Saturday pedler-
ing and exiting peak traffic hours for the followimter-
sections:

+ Highway 49 and Clinton School Road.
+ Highway 49 and Drive A.

+ Clinton School Road and Drive B.

+ Clinton School Road and Drive C.

+ Clinton School Road and Drive D.

Traffic volumes used for these projected traffiaditions
are shown on Figure 8, “Weekday Projected Traffod-V
umes - Entering and Exiting Peak Hours,” and FigiAe
“Saturday Projected Traffic Volumes - Entering d&nhdt-

ing Peak Hours.”

The operating conditions projected to exist atstiuely
intersections are summarized in the following table

o Table 9, “Level of Service Summary - Projected Traf
fic Conditions - Existing Lane Geometry.”

o Table 10, “Level of Service Summary - Projected
Traffic Conditions - With Southbound Right-Turn
Lane.”

o Table 11, “Level of Service Summary - Projected
Traffic Conditions - With Southbound Right-Turn
Lane and Improved Traffic Control.”

As indicated in Tables 9, 10 and 11, the intersastof
Clinton School Road and Drives B, C and D are etquec
to operate at what calculates to an acceptable‘CO%r
each of the peak hour study hours with Stop” sgmiol.
However, as indicated in Tables 9 and 10, therseveral
vehicle movements for these projected traffic coods at
the study intersections of Highway 49 and Clintch®l
Road / Whitney Road and Highway 49 and Drive A ex-
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PROJECTED TRAFFIC CONDITIONS S - Il =5

= © =

EXISTING LANE GEOMETRY PLUS ACCESS § - [

(2] =

DRIVES e ©g

= £

INTERSECTION - PEAK HOUR - LEVEL OF SERVI

WEEKDAY Entering A A B A F F n/a

Highway 49 and Exiting "STOP' [ B A A A C F n/a
Cli i i SIGN

inton School Road / Whitley Road SATURDAY Ent_e.rlng B A B A F = n/a

Exiting B A A A C F n/a

] e —— —

Highway 49 and Drive A X ”?g SST(?I?I a

SATURDAY Entfelr|ng F C F A A n/a

Exiting F F A A A n/a

WEEKDAY Egt_e_””g o ﬁ 2 2 2 ";a

Clinton School Road and Drive B = xutnjg SSTCCB)I\T i

SATURDAY nt_e.rmg A A A A n/a

Exiting A A A A n/a

WEEKDAY Egtglring ) . 2 2 2 2 n/a

Clinton School Road and Drive C x|t|r.19 SST(?I?I na

SATURDAY Entglrlng A A A A n/a

Exiting A A A A n/a

WEEKDAY Egt_e_””g o ﬁ 2 2 2 ";a

Clinton School Road and Drive D = xutnjg SST(?,: ra

SATURDAY ntfelr|ng A A A A n/a

Exiting A A A A n/a

Table 9 - Level of Service Summary - Projected Traffic Citioahs - Existing Lane Geometry

= c
PROJECTED TRAFFIC CONDITIONS PLUS % g | 8
Q
SOUTHBOUND RIGHT-TURN LANE AT DRIVE A § A %
g =
INTERSECTION DAY PEAK HR - PEAK HOUR - LEVEL OF SERVI
WEEKDAY Entering A A B A F F n/a
Highway 49 and Exiting "STOP' [ B A A A C F n/a
Cli i i SIGN
inton School Road / Whitley Road SATURDAY Ent_e.rlng B A B A [S E n/a
Exiting B A A A C F n/a
weeon [ S [ T TS —— BRE
Highway 49 and Drive A X ”?g SST(?I?I 0a
SATURDAY Entfelr|ng F F F A A A n/a
Exiting F F A A A A n/a
WEEKDAY Egt_e_””g o ﬁ 2 ﬁ 2 ";a
Clinton School Road and Drive B = xutnjg SSTCC;)'\T na
SATURDAY nt_e.rmg A A A A n/a
Exiting A A A A n/a
WEEKDAY Egtglring ) . 2 2 2 2 n/a
Clinton School Road and Drive C x|t|r.19 SST(?I?I na
SATURDAY Entglrlng A A A A n/a
Exiting A A A A n/a
WEEKDAY Egt_e_””g o ﬁ 2 ﬁ 2 ";a
Clinton School Road and Drive D = xutnjg SST(?E na
SATURDAY ntfelr|ng A A A A n/a
Exiting A A A A n/a
Table 10 - Level of Service Summary - Projected Traffic Cibiods
With Southbound Right-Turn Lane

PETERS & ASSOCIATES
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PROJECTED TRAFFIC CONDITIONS PLUS
SOUTHBOUND RIGHT-TURN LANE AT DRIVE A
AND IMPROVED TRAFFIC CONTROL

INTERSECTION

DAY

PEAK HR

Traffic Control

PEAK HOUR - LEVEL OF SERVI

SB RT

Overall
Intersection

‘ WEEKDAY Entfelring A A A A B B A
Highway 49 and Exiting A A A A A B A
Clinton School Road / Whitley Road Enterin SIGNAL A B A A B B B

SATURDAY ering
Exiting A A A B A A B
D — +
Highway 49 and Drive A X ”.19 POLICE
SATURDAY Entfelr|ng F E F A A A E
Exiting B C C B B B B
WEEKDAY Egt_e_””g o ﬁ 2 ﬁ 2 ";a
Clinton School Road and Drive B = xutnjg SSTCCB)I\T na
SATURDAY nt_e.rmg A A A A n/a
Exiting A A A A n/a
WEEKDAY Egtfelrlng ) . 2 2 2 2 n/a
Clinton School Road and Drive C x|t|r.19 SST(?I?I na
SATURDAY Entfelrlng A A A A n/a
Exiting A A A A n/a
T 1. m
Clinton School Road and Drive D = X ”,19 SIGN na
SATURDAY ntfelr|ng A A A A n/a
Exiting A A A A n/a
Table 11 - Level of Service Summary - Projected Traffic Cibiods
With Southbound Right-Turn Lane and Improved Tra@iontrol
PETERS & ASSOCIATES
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pected to operate at what calculates as an unatdehtOS
“F” during several of the peak study hours withd{$t sign
control.

As indicated on Table 11, “Level of Service SummaPRyo-
jected Traffic Conditions - With Southbound Rightfh
Lane and Improved Traffic Control,” all of the vela
movements at the intersection of Highway 49 andtGh
School Road / Whitley Road are expected to opatatéhat
calculates to an acceptable LOS “B” or better fmrteof the
peak hour study hours with signal control. Althbule in-
tersection of Highway 49 and Drive A is still expestto
have some vehicle movements for these projectétttra
conditions with delay that calculates as less tt@8s “D”
during the peak study hours with intersection gotontrol,
this is not abnormal for an event this size withmsmy vehi-
cles accessing the site in a short amount of tiR@ice con-
trol attentive to high vehicle volume exiting movemts
could avert excessive delay. Intersection polmetrol and
the addition of a southbound right-turn lane onfhigy 49
at Drive A would not only add needed safety foisthenter-
sections, but would also add convenience to siierieig and
exiting vehicles during the peak traffic times.

PETERS & ASSOCIATES
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TRAFFIC SIGNAL In evaluating the need for a traffic signal, certastablished

WARRANTS ANALYSIS warrants must be examined by a comprehensive igaest
tion of traffic conditions and physical charactecis of the
location. The decision to install a traffic sigm@éla particu-
lar location must be evaluated quantitatively re&to these
warrants. These warrants, as specified in the lsllaom
Uniform Traffic Control Devices (MUTCD), are dedued
in detail in the appendix of this report. They ssenmarized

as follows:

Warrant One: Eight-Hour Vehicular Volume
Warrant Two: Four-Hour Vehicular Volume
Warrant Three: Peak Hour

Warrant Four: Pedestrian Volume

Warrant Five: School Crossing

Warrant Six: Coordinated Signal System
Warrant Seven: Crash Experience

Warrant Eight: Roadway Network

® & & O O o o o

Traffic signal warrants analysis was made for égstraffic
volumes and projected traffic volumes for the is¢éetion of
Highway 49 and Clinton School Road / Whitney Road a
for projected traffic volumes for the intersectimirHighway
49 and Drive A.

Based on volume criteria set out in the MUTCD, @#swv
found that traffic signal warrants are met for @rg traffic
conditions and are expected to continue to be angirb-
jected traffic conditions at the intersection ofklvay 49
and Clinton School Road / Whitney Road. Traffgnsil
control is recommended with existing traffic volusrad the
intersection of Highway 49 and Clinton School Ro&udhit-
ney Road. Details of the traffic signal warrantalgsis for
existing and projected traffic conditions are dbfes:

PETERS & ASSOCIATES
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Existing Traffic Conditions

It was found that traffic signal warrants are catiemet for
the intersection of Highway 49 and Clinton SchoobR /
Whitney Road with existing traffic volumes. Volumare
currently sufficient at this intersection to sati¥¥arrants 2
and 3. The traffic signal warrants analysis redoitghis in-
tersection are summarized in Table 12, “Trafficr@igwWar-
rants Results - Highway 49 and Clinton School Roathit-
ney Road - Existing Conditions.”

FINAL RESULTS: Traffic Signal Warrants Analysis
Existing Traffic
Hour warrant was met:
Major St.:  Hwy 49
Minor St.:  Clinton School/Whitley VOLUME COMB. 4 Hr. Peak
420 630 336 504
105 52 84 41
SUM MAX. #8-1 #8-2
HOUR  MAJOR  MINOR 1A 1B 1AB 2 3
7:00 1563 70 0 1 0 0 1 1 0
8:00 1149 40 0 0 0 0 o0 0 0
9:00 1009 24 0 0 0 0 o0 0 0
10:00 1019 18 0 0 0 0 o0 0 0
11:00 1010 21 0 0 0 0 o0 0 0
12:00 1087 18 0 0 0 0 o0 0 0 . Table 12
13:00 1093 20 0 0 o o o 0 0 Traffic Sl_gnal Warrants Results
1400 1205 33 0 0 0 0 o0 0 0 Highway 49 and
15:00 1322 66 0 1 0o o0 1 1 0 Clinton School Road / Whitley Road
16:00 1379 101 0 1 11 1 1 1 Existing Traffic Conditions
17:00 1433 134 1 1 1 1 1 1 1
18:00 1047 27 0 0 0 0 o0 0 0
19:00 656 26 0 0 0 0 o0 0 0
20:00 548 21 0 0 0 0 o0 0 0
21:00 471 18 0 0 0 0 © 0 0
1 4 2 4 2
This intersection SATISFIES the warrants for signal ization
as outlined in the "M.U.T.C.D."

P

PETERS & ASSOCIATES

ENGINEERS, INC.

Additionally, Warrant 7, “Crash Experience,” wasaexned
for this intersection.The Crash Experience signal warrant
conditions are intended for application where the severity

and freguency of crashes are the principal reasonsto con-
sider installing a traffic control signal. There are three crite-
ria relating to Warrant 7 as follows:
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A. Adequate trial of alternatives has failed toueel the crash
frequency.

B. Five or more reported crashes within a 12-mqettiod.

C. Traffic volume.

As shown in the following accident summary providgtthe
City of Jonesboro Police Department, there have fige re-
ported crashes at this existing “Stop” sign cotebintersection
within a 12-month period (2010), involving persomglry or
property damage. These five reported crashes #hetviwo of
the three criteria are met with existing trafficdd@gions as fol-
lows:

A. Adequate trial of alternatives has failed toueel the crash
frequency.
B. Five or more reported crashes within a 12-mqettiod.

This satisfies two of the criteria for Warrant 7 é&xisting condi-
tions. With additional traffic associated with tiaér, the Warrant
7 volume criteria is also expected to be met fa ithtersection.

The location of the intersection of Highway 49 &ldhton
School Road / Whitney Road is at the west edgesoiughbound
curved alignment to the right on Highway 49 withpeeed limit of
55 miles per hour. This curved highway alignmepgraach to
Clinton School Road / Whitney Road may be a coutilg fac-
tor in the cause of accidents that have occurréuisintersec-
tion. Traffic signal control, with adequate advanearning for
southbound Highway 49 traffic should result in duetion of
accident occurrence.

Highway 49 and Clinton School Road Reported Crashesith Existing “Stop” Sign Control

ACCDATE | AccTIME | STREET1 | STREET2 | Location [ NUMVEH | SEVERITY [ DAMEST| DOW
01/29/2010,  10:18:00 AM JOHNSON  CLINTON SCHOOL JOHNSON & CLINTON SCHOOL 1 5 10000 FRI
03/29/2010 9:20:00 AM JOHNSON | CLINTON SCHOOL JOHNSON & CLINTON SCHOOL 2 5 2300 MON
07/25/2010,  12:19:00 PM JOHNSON CLINTON SCHOOL JOHNSON & CLINTON SCHOOL 2 4 6500 SUN
07/30/2010 5:17:00 PM JOHNSON | CLINTON SCHOOL JOHNSON & CLINTON SCHOOL 3 5 4500 FRI
01/08/2010 6:36:00 PM JOHNSON  |CR 912 JOHNSON & CR 912 2 5 5500 FRI

Source: City of Jonesboro Police Department
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It was found that two traffic signal warrants arejected to
continue to be met during the peak fair days ferititersec-
tion of Highway 49 and Clinton School Road / Whitne
Road with the development of the fairgrounds appsed.
Volumes are projected to continue to be sufficarthis in-
tersection to satisfy Warrants 2 and 3 and area&gddo be
only two hours short of satisfying Warrant 1B. Tefic
signal warrants analysis results for this intetisacare sum-
marized in Table 13, “Traffic Signal Warrants Resul
Highway 49 and Clinton School Road / Whitney Rod&c-
jected Weekday Peak Fairgrounds Traffic Conditions.

Additionally, Warrant 7, “Crash Experience,” wasa&xned
for this intersection. With additional traffic agsated with
the fairgrounds development as proposed, the vaorite-
ria is expected to also be met. This is expeaiezhtisfy all
of the criteria for Warrant 7 for projected conaiits.

FINAL RESULTS: Traffic Signal Warrants Analysis
Projected Traffic
During Fair Hour warrant was met:
Major St..  Hwy 49
Minor St.:  Clinton School/Whitley VOLUME COMB. 4 Hr. Peak
420 630 336 504
105 52 84 41
SUM MAX. #8-1 #8-2
HOUR  MAJOR  MINOR 1A 1B 1AB 2 3
7:00 1567 70 0 1 0 0 1 1 0
8:00 1158 40 0 0 0 0 © 0 0
9:00 1022 24 0 0 0 0 O 0 0
10:00 1037 18 0 0 0 0 © 0 0 . Table 13
11:00 1032 2 0 0 o o o0 0 0 Traffic Sl_gnal Warrants Results
1200 1141 20 0 0 0o 0 o0 0 0 Highway 49 and
13:00 1148 22 0 0 0 0 O 0 0 Clinton School Road / Whitley Road
14:00 1263 35 0 0 0 0 © 0 0 Projected Traffic Conditions
15:00 1473 72 0 1 o 0 1 1 0
16:00 1706 114 1 1 1 1 1 1 1
17:00 1924 156 1 1 1 1 1 1 1
18:00 1722 56 0 1 o 0 1 0 0
19:00 1156 45 0 0 0 0 1 0 0
20:00 1003 42 0 0 o 0 1 0 0
21:00 988 57 0 1 0 0 1 0 0
2 6 2 4 2
This intersection SATISFIES the warrants for signal  ization
as outlined in the "M.U.T.C.D."

P
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It was found that traffic signal warrants are pctgel to be
met during the peak fair days for the intersectbrlighway
49 and Drive A with the development of the fairgnda as
proposed. Volumes are projected to be sufficietttia in-
tersection to satisfy Warrants 2 and 3 and areaggddo be
only two hours short of satisfying Warrant 1B. Tefic
signal warrants analysis results for this intetisacare sum-
marized in Table 14, “Traffic Signal Warrants Resul
Highway 49 and Drive A - Projected Weekday Peak-Fai
grounds Traffic Conditions.” However, the volumes aot
expected to be sufficient to meet traffic signatnaats on
the other days throughout the year at this intéi@®c Traf-
fic signal would not be appropriate for only sixyda year.
However, intersection police control at the atititersection
of Highway 49 and Drive A would be appropriate dgrthe
annual six days of the peak fair days.

P

FINAL RESULTS: Traffic Signal Warrants Analysis
Projected Traffic
Wkdy During Fair Hour warrant was met:
Major St.:  Hwy 49
Minor St.:  Drive A VOLUME COMB. 4 Hr. Peak
420 630 336 504
105 52 84 41
SUM MAX. #8-1 #8-2
HOUR MAJOR MINOR 1A 1B 1AB 2 3
7:00 1567 2 0 0 0 0 0 0 0
8:00 1157 3 0 0 0 0 0 0 0
9:00 1021 5 0 0 0 0 0 0 0
10:00 1035 6 0 0 0 0 0 0 0 . . Table 14
11:00 1029 8 0 0 o o o 0 0 Traffic Signal Warrants Results
12:00 1143 16 0 0 o o0 o 0 0 Highway 49 and Drive A
13:00 1150 16 0 0 0o 0 o 0 0 Projected Traffic Conditions
14:00 1299 19 0 0 0 0 0 0 0
15:00 1501 35 0 0 0 0 0 0 0
16:00 1794 63 0 1 0 0 1 1 0
17:00 2112 71 0 1 0 0 1 1 0
18:00 1801 111 1 1 1 1 1 1 1
19:00 1297 111 1 1 1 1 1 1 1
20:00 888 190 1 1 1 1 1 1 1
21:00 660 316 1 1 1 1 1 1 1
4 6 4 6 4
This intersection SATISFIES the warrants for signal ization
as outlined in the "M.U.T.C.D."

PETERS & ASSOCIATES
ENGINEERS, INC.
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FINDINGS and
RECOMMENDATIONS
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Findings of this study are summarized as follows:

Capacity and level of service analysis was perfarfoe
existing traffic volumes, lane geometry and traffan-
trol for the fairgrounds peak weekday (Friday) entp
and exiting and the Saturday peak entering anthgxit
peak traffic hours for the intersections of Highwiy
and Clinton School Road / Whitley Road. All vekicl
movements for existing traffic conditions at thedst
intersection presently operate at what calculadesna
acceptable LOS “C” or better for the study peakrlou
with the existing “Stop” sign control.

It was found that traffic signal warrants are cotlemet
for the intersection of Highway 49 and Clinton Scho
Road / Whitney Road with existing traffic volumes.
Traffic signal warrants will continue to be met fors
intersection for projected traffic conditions witie addi-
tion of the fairgrounds generated traffic volumes.

Traffic volumes are sufficient to meet traffic sajnvar-
rants during the six days of the peak fair daytbatat
the intersection of Highway 49 and Drive A, but tiod-
umes are not expected to be sufficient to medidraf-
nal warrants on the other days throughout the y&eaf-
fic signal would not be appropriate for only sixyda
year. However, intersection police control atahéhe
intersections of Highway 49 and Drive A would be ap
propriate during the annual six days of the peakdays
and has been included in the analysis for the preje
traffic conditions.

Capacity and LOS analysis was performed for three p
jected traffic conditions for the fairgrounds peedek-
day (Friday) entering and exiting and the Satuzgk
entering and exiting peak traffic hours for thedstin-
tersections. For all three projected traffic coiodis, the
intersections of Clinton School Road and Drive€B,
and D are expected to operate at what calculatas t
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acceptable LOS “A” for each of the peak hour study
hours with “Stop” sign control. However, there asy-
eral vehicle movements for these projected trathicdi-
tions at the study intersections of Highway 49 @hd-
ton School Road / Whitney Road and Highway 49 and
Drive A expected to operate at what calculateasa
acceptable LOS “F” during several of the peak study
hours with “Stop” sign control.

o For projected traffic conditions, all of the velgchove-
ments at the intersection of Highway 49 and Clinton
School Road / Whitley Road are expected to opertate
what calculates to an acceptable LOS “B” or bdtier
each of the peak hour study hours with signal abntr
The intersection of Highway 49 and Drive A is stil-
pected to have some vehicle movements for thede pea
event projected traffic conditions with delay tlatcu-
lates as less than LOS “D” during the peak study$o
with intersection police control. This is not abmal for
an event this size with so many vehicles acceshiag
site in a short amount of time. Intersection potoatrol
and the addition of a southbound right-turn lanéHagh-
way 49 at Drive A would not only add needed safety
these intersections, but would also add conveniande
reduce delay for site entering and exiting vehidesng
the peak traffic times.
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Recommendations of this study are summarized bsivel

e Itis recommended to install a traffic signal & thter-
section of Highway 49 and Clinton School Road / #/hi
ney Road. Traffic signal warrants are currently mi¢h
existing traffic volumes. The recommended siga-
trol at this intersection would allow acceptabbfic
operations and add needed safety and convenience fo
this intersection.

o Traffic signal design at Highway 49 and Clinton &ch
Road / Whitney Road must conform to AHTD and
Craighead County design standards and will recapre
proval by AHTD and the County.

e Itis recommended that Highway 49 be widened at the
southbound approach to Drive A to accommodate the
addition of an approximate 250-foot plus taper
southbound right-turn lane coincident with the siéeel-
opment.

e Itis recommended that intersection police corteol
used at the at the intersection of Highway 49 arideD
A during the annual six peak fair days.

e The new access drive intersection along Highway 49
must conform to AHTD and Craighead County design
standards and will require approval by AHTD and the
County.

e The new access drive intersections along ClintdroSic

Road must conform to Craighead County design stan-
dards and will require approval by the County.
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Northeast Arkansas District Fairgrounds Relocation

Craighead County, Arkansas
P1501

6-HOUR ENTERING EXITING
TWO-WAY PEAK HOUR VOL PEAK HOUR VOL
PROPOSED APPROXIMATE WEEKDAY 6:00 - 7:00 PM 10:00 - 11:00 PM
LAND USE SIZE VOLUME ENTER EXIT ENTER EXIT

Fairgrounds 78.66 Acres 8,108 1620 324 243 1945

TOTAL ENTERING + EXITING m 2,188

WEEKDAY

11-HOUR ENTERING EXITING
SATURDAY
TWO-WAY | PEAKHOURVOL | PEAK HOUR VOL
PROPOSED APPROXIMATE | SATURDAY | 1:00-2:00PM | 10:00 - 11:00 PM
LAND USE SIZE VOLUME |[ ENTER  EXIT | ENTER  EXIT

Fairgrounds 78.66 Acres 12,333

TOTAL ENTERING + EXITING




http://Ictr.eng.fiu.edu/re-project-link/project082903.htm

Vehicle Occupancy Data Collection Methods

e Sponsor: Florida Department of Transportation
e Contact: Dr. Albert Gan, 305-348-3116,

Traditionally, vehicle occupancy rates are used to convert person trips to vehicle trips in the
four-step travel demand forecasting process and to determine the required parking spaces for
fixed-seat facilities such as sporting facilities and performing centers.

http://ops.fhwa.dot.gov/publications/fhwaop04010/chapter5 03.htm
Managing Travel for Planned Special Events

Federal Highway Administration
1200 New Jersey Ave., SE
Washington, DC 20590

Chapter Five. Event Operations Planning

Event Traffic Generation

Unlike other traffic generators such as commercial developments, planned special event
practitioners typically have advance knowledge of event attendance and, in turn, can
develop traffic generation estimates via vehicle occupancy factors. On the other hand,
traffic generation rates, based on event traffic volume or parking occupancy data, may
not be appropriate for transfer and application from one special event to another. Too
many variables exist with regard to event category, event logistics, event popularity,
weather, and parking characteristics. Event operations and other external variables affect
any application of historical data to future events.

Table 5-13 outlines a two-step process for forecasting event traffic generation. Input data
includes a modal split estimate since the traffic generation forecast aims to estimate the
number of event-generated trips by personal automobile. In the absence of a daily
attendance estimate, practitioners can use percentage of venue capacity as a base.
However, many continuous events or street use events do not have a pre-specified venue
capacity. Continuous events, such as fairs and festivals, often run for two or more days.
Attendance generally fluctuates greatly from day to day, with Saturday operations
yielding the highest daily attendance. A study of two-day (Saturday/Sunday) festivals in
West Virginia indicated 58 percent of the total festival attendance was on Saturday.®
The same study noted the following total event attendance distribution for three-day
festivals: 20 percent on Friday, 50 percent on Saturday, and 30 percent on Sunday. It
should be recognized that daily attendance reflects scheduled headline entertainment or
other main festival events.

Vehicle occupancy factors can serve as the basis for estimating event-generated traffic.
Table 5-14 lists average vehicle occupancy factors for select discrete/recurring events at
a permanent venue and continuous events. A discrete/recurring event at a permanent
venue that occurs on the weekend will likely have a higher vehicle occupancy factor due
to families and groups of tailgaters. A vehicle occupancy factor of 2.5 persons per vehicle



represents a common assumption, however for forecasting purposes, practitioners should
consider a range of factors from 2.2 to 2.8 depending on local conditions."®

(15. Grava, S. and F. Nangle, "Get Me to the Ball Game on Time - Access Time Patterns
at Baseball Stadia," Preprint No. 00395, Prepared for the 2000 Annual Meeting of the
Transportation Research Board, National Research Council, Washington, D.C., January 9-

13, 2000.)



Table 5-14a. Example Planned Special Event Vehicle
Occupancy Factors: Discrete/Recurring Event at a
Permanent Venue

Event

San Francisco Giants
baseball games - August
2000 ¥

Anaheim Angels weeknight
baseball game - July 199713

Cleveland Indians Saturday
baseball game - July 199713

New York Mets weeknight
Bgseball game - June 1997

San Diego Padres weekday
baseball game - April/May
199819

San Diego Padres weeknight
baseball game - April/May
199819

San Diego Padres weekend
evening baseball game -
April/May 199819

Denver Broncos football
games - 1998/2001(

Attendance

38,000 -
41,000
(capacity
41,000)

18,197
(capacity
37,000)

43,070
(capacity
43,368)

18,000
(capacity
56,500)

Unknown

Unknown

Unknown

76,000

Average
Vehicle
Occupancy

2.8
persons
per
automobile

2.6
persons
per
automobile

2.64
persons
per
automobile

2.31
persons
per
automobile

2.3
persons
per
automobile

2.5
persons
per
automobile

3.0-3.1
persons
per
automobile

3.0
persons
per
automobile
on-site;
2.3
persons
per
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

AM Hour Turning Movement Count Data File Name : AM-TM
Hwy 49 and Clinton School Rd/Whitley Rd Site Code : 00000000
Craighead County Start Date : 03/15/2011
P-1501 Page No :1
Groups Printed- AM Count Data
Clinton School Rd. Hwy 49 Whitley Rd. Hwy 49
From North From East From South From West
. . App. | App. | o App. | App. Int.
Start Time | Right | Thru| Left Total Right | Thru | Left Total Right | Thru| Left Total Right | Thru | Left Total Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 0 1 0 1 0 186 8 194 10 1 2 13 4 121 0 125 333
07:15 AM 2 1 0 3 0 210 17 227 12 0 4 16 11 148 1 160 406
07:30 AM 3 1 1 5 0 326 28 354 18 0 1 19 6 126 0 132 510
07:45 AM 4 1 1 6 1 256 40 297 12 2 8 22 10 100 4 114 439
Total 9 4 2 15 1 978 93 1072 52 3 15 70 31 495 5 531 1688
08:00 AM 2 0 2 4 2 224 14 240 6 0 4 10 6 90 2 98 352
08:15 AM 1 0 1 2 1 201 9 211 5 1 3 9 4 72 1 77 299
08:30 AM 2 1 1 4 0 184 7 191 8 0 2 10 3 78 2 83 288
08:45 AM 2 1 0 3 0 161 7 168 7 1 3 11 4 85 2 91 273
Total 7 2 4 13 3 770 37 810 26 2 12 40 17 325 7 349 1212
Grand Total 16 6 6 28 4 1748 130 1882 78 5 27 110 48 820 12 880 | 2900
Apprch% 571 214 214 02 929 69 709 45 245 55 93.2 1.4
Total % 06 0.2 0.2 1.0/ 01 603 45 649 27 0.2 0.9 3.8 1.7 283 04 30.3

Total

Out

Hwy 49
In
1791 880 2671

[ 48] 820[ 12]
E?ht TTU Lfl

Clinton School Rd.

In Total

Out
[ 21] [ 28 |

49

L ]
[__16[ 6] 6]

‘R_i?ht TIru LeLft’

North

3/15/2011 7:00:00 AM
3/15/2011 8:45:00 AM

AM Count Data

Left Thru Right

[ 271 5[ 78
]

[ 184] [ 110] |

294

Out In
Whitley Rd.

Total

¥o1  nuyL 1u&;

[98Zz | [z88L ] [v06




Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

AM Hour Turning Movement Count Data File Name : AM-TM
Hwy 49 and Clinton School Rd/Whitley Rd Site Code : 00000000
Craighead County Start Date : 03/15/2011
P-1501 Page No :2
Clinton School Rd. Hwy 49 Whitley Rd. Hwy 49
From North From East From South From West
. . App. | App. | o App. | App. Int.
Start Time | Right | Thru| Left Total Right | Thru | Left Total Right | Thru| Left Total Right | Thru | Left Total Total
Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersection 07:15 AM
Volume 11 3 4 18 3 1016 99 1118 48 17 67 33 464 7 504 1707
Percent 61.1 16.7 22.2 0.3 909 8.9 71.6 3.0 254 6.5 921 14
07:30 5 4 5| 0 326 28 354 18 1 19| 6 12 132 510
Volume
Peak Factor 0.837
High Int. 07:45 AM 07:30 AM 07:45 AM 07:15 AM
Volume 4 1 1 6 0 326 28 354 12 8 22 11 148 1 160
Peak Factor 0.750 0.790 0.761 0.788
Clinton School Rd.
Out In Total
[ 12] 18 [ 30
]
?_i?ht TIru LeLft’
EE To
e - s
EJ North |
2R 5 L 3
T £ [3/15/2011 7:15:00 AM 35
£ 3/15/2011 8:00:00 AM o] &
< = _
8E n%hj AM Count Data 2 g
q
]
[135] [ 67] [ 202]
Out In Total
Whitley Rd.




Peters & Associates Engineers, Inc.

Peak Hours Turning Movement Count Data

PM Hour Turning Movement Count Data File Name : PM-TM
Hwy 49 and Clinton School Rd/Whitley R Site Code : 00000000
Craighead County Start Date : 03/14/2011
P-1501 Page No :1
Groups Printed- PM Count Data
Clinton School Rd. Hwy 49 Whitley Rd. Hwy 49
From North From East From South From West
. . App. | App. | o App. | App. Int.
Start Time | Right | Thru| Left Total Right | Thru | Left Total Right | Thru| Left Total Right | Thru | Left Total Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 4 2 0 6 1 159 6 166 17 3 10 30 8 187 3 198 400
04:15 PM 2 0 1 3 1 116 8 125 13 2 10 25 2 214 4 220 373
04:30 PM 0 0 0 0 1 159 10 170 19 3 8 30 7 166 1 174 374
04:45 PM 2 0 1 3 2 117 13 132 8 2 6 16 4 186 4 194 345
Total 8 2 2 12 5 551 37 593 57 10 34 101 21 753 12 786 1492
05:00 PM 1 2 0 3 0 125 12 137 29 2 10 41 3 234 5 242 423
05:15 PM 2 0 1 3 4 146 2 152 33 2 10 45 6 251 2 259 459
05:30 PM 1 1 1 3 2 141 2 145 18 1 6 25 5 186 2 193 366
05:45 PM 2 0 1 3 2 138 3 143 15 0 8 23 4 156 2 162 331
Total 6 3 3 12 8 550 19 577 95 5 34 134 18 827 11 856 1579
Grand Total 14 5 5 24 13 1101 56 1170 | 152 15 68 235 39 1580 23 1642 3071
Apprch % 58.3 20.8 20.8 1.1 941 4.8 64.7 6.4 289 24 96.2 14
Total % 0.5 0.2 0.2 0.8 04 359 1.8 38.1 4.9 05 22 7.7 1.3 514 0.7 53.5
Clinton School Rd.
Out In Total
[ 51 [ 24 [ 75]
]
Right TIru Left
EE o
Ll . - ] S
EJ North T—g =
g :g 2 = : :§E
g-_ A c—> 3/14/2011 4:00:00 PM “—3 NERS
£ = 3/14/2011 5:45:00 PM < o &
) = — —
SE ngc)j PM Count Data r% N g
SIE
Left Thru Right
[ e8] 15[ 152
]
[ 100] [ 235] [ 335]
Out In Total
Whitley Rd.




Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

PM Hour Turning Movement Count Data File Name : PM-TM
Hwy 49 and Clinton School Rd/Whitley R Site Code : 00000000
Craighead County Start Date : 03/14/2011
P-1501 Page No :2
Clinton School Rd. Hwy 49 Whitley Rd. Hwy 49
From North From East From South From West
. . App. | App. | o App. | App. Int.
Start Time | Right | Thru| Left Total Right | Thru | Left Total Right | Thru| Left Total Right | Thru | Left Total Total
Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:30 PM
Volume 5 2 2 9 7 547 37 591 89 9 34 132 20 837 12 869 | 1601
Percent 55.6 222 222 12 926 6.3 674 6.8 258 23 96.3 14
0515 5 o 4 3| 4 146 2 152 33 2 10 45| 6 251 2  250| 459
Volume
Peak Factor 0.872
High Int. 04:45 PM 04:30 PM 05:15 PM 05:15 PM
Volume 2 0 1 3 1 159 10 170 33 10 45 6 251 2 259
Peak Factor 0.750 0.869 0.733 0.839

— |0
il
'2|§
*a—)J
)
(o2}
(2]
< <l >
>7 £—>
3 =
T
© z
=8 S
SE T v

Clinton School Rd.
Out In Total
[ 28 [ 9] [ 37]

L ]

f_i?ht TTU LeLft’

North

3/14/2011 4:30:00 PM
3/14/2011 5:15:00 PM

PM Count Data

ﬁ

Left Thru Right
[ 34] 9of 89|
]

I 59] [ 132] |
Out In
Whitley Rd.

191]
Total

ino

| [826
]
6v Amy

w1  nuyL th;
(L€ v J2 ]

[ejol

(6151 | [16S
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT LT i Y i Y

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 10 558 12 12 453 2 9 2 16 6 5 11

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 11 607 13 13 492 2 10 2 17 7 5 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 495 620 922 1155 310 863 1161 247

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 495 620 922 1155 310 863 1161 247

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 99 95 99 97 97 97 98

cM capacity (veh/h) 1065 957 213 191 686 236 189 753

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 11 404 215 13 328 166 29 24

Volume Left 11 0 0 13 0 0 10 7

Volume Right 0 0 13 0 0 2 17 12

cSH 1065 1700 1700 957 1700 1700 355 331

Volume to Capacity 0.01 024 0413 0.01 019 0.10 0.08 o0.07

Queue Length 95th (ft) 1 0 0 1 0 0 7 6

Control Delay (s) 8.4 0.0 0.0 8.8 0.0 0.0 161 16.7

Lane LOS A A C C

Approach Delay (s) 0.1 0.2 16.1  16.7

Approach LOS C C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 25.8% ICU Level of Service A

Analysis Period (min) 15

Existing Weekday Entering Peak Hour Page 1

Peters & Associates Engineers, Inc.

Existing Weekday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis Timing Plan: Default

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT i Y i Y

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 4 133 8 6 153 1 4 1 8 1 1 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 4 145 9 7 166 1 4 1 9 1 1 1
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 167 153 255 338 77 270 342 84
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 167 153 255 338 77 270 342 84
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 99 100 99 100 100 100
cM capacity (veh/h) 1408 1425 671 577 969 650 575 959
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 4 96 57 7 111 57 14 3

Volume Left 4 0 0 7 0 0 4 1

Volume Right 0 0 9 0 0 1 9 1

cSH 1408 1700 1700 1425 1700 1700 815 694

Volume to Capacity 0.00 0.06 0.03 0.00 0.07 0.03 0.02 0.00

Queue Length 95th (ft) 0 0 0 0 0 0 1 0

Control Delay (s) 7.6 0.0 0.0 7.5 0.0 0.0 9.5 10.2

Lane LOS A A A B

Approach Delay (s) 0.2 0.3 9.5 10.2

Approach LOS A B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 15.0% ICU Level of Service A

Analysis Period (min) 15

Existing Weekday Exiting Peak Hour Page 1

Peters & Associates Engineers, Inc. Existing Weekday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis Timing Plan: Default

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT i Y i Y

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 2 232 8 6 151 1 5 1 10 3 1 4
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 2 252 9 7 164 1 5 1 11 3 1 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 165 261 361 439 130 320 443 83
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 165 261 361 439 130 320 443 83
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 99 100 99 99 100 100
cM capacity (veh/h) 1410 1301 564 507 895 598 504 960
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 2 168 93 7 109 56 17 9

Volume Left 2 0 0 7 0 0 5 3

Volume Right 0 0 9 0 0 1 11 4

cSH 1410 1700 1700 1301 1700 1700 727 717

Volume to Capacity 0.00 0.10 0.05 0.01 0.06 0.03 0.02 0.01

Queue Length 95th (ft) 0 0 0 0 0 0 2 1

Control Delay (s) 7.6 0.0 0.0 7.8 0.0 0.0 101 1041

Lane LOS A A B B

Approach Delay (s) 0.1 0.3 10.1 1041

Approach LOS B B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 16.7% ICU Level of Service A

Analysis Period (min) 15

Existing Saturday Entering Peak Hour Page 1

Peters & Associates Engineers, Inc. Existing Saturday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis Timing Plan: Default

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT i Y i Y

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 2 232 8 6 151 1 5 1 10 3 1 4
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 2 252 9 7 164 1 5 1 11 3 1 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 165 261 361 439 130 320 443 83
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 165 261 361 439 130 320 443 83
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 99 100 99 99 100 100
cM capacity (veh/h) 1410 1301 564 507 895 598 504 960
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 2 168 93 7 109 56 17 9

Volume Left 2 0 0 7 0 0 5 3

Volume Right 0 0 9 0 0 1 11 4

cSH 1410 1700 1700 1301 1700 1700 727 717

Volume to Capacity 0.00 0.10 0.05 0.01 0.06 0.03 0.02 0.01

Queue Length 95th (ft) 0 0 0 0 0 0 2 1

Control Delay (s) 7.6 0.0 0.0 7.8 0.0 0.0 101 1041

Lane LOS A A B B

Approach Delay (s) 0.1 0.3 10.1 1041

Approach LOS B B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 16.7% ICU Level of Service A

Analysis Period (min) 15

Existing Saturday Exiting Peak Hour Page 1
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HCM Unsignalized Intersection Capacity Analysis
1: Johnson - Hwy 49 & Clinton School Rd

Timing Plan: Default
3/23/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT i Y i Y
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 75 1368 12 18 615 18 6 18 48 9 8 24
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 82 1487 13 20 668 20 7 20 52 10 9 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 688 1500 2060 2384 750 1686 2380 344
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 688 1500 2060 2384 750 1686 2380 344
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 91 96 69 33 85 56 70 96
cM capacity (veh/h) 902 443 21 29 354 22 29 652
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1
Volume Total 82 991 509 20 446 242 78 45
Volume Left 82 0 0 20 0 0 7 10
Volume Right 0 0 13 0 0 20 52 26
cSH 902 1700 1700 443 1700 1700 70 57
Volume to Capacity 009 058 030 004 026 014 112 0.78
Queue Length 95th (ft) 7 0 0 3 0 0 149 84
Control Delay (s) 9.4 0.0 0.0 135 0.0 0.0 247.2 174.9
Lane LOS A B F F
Approach Delay (s) 0.5 0.4 2472 174.9
Approach LOS F F

Intersection Summary

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

11.7
56.2%
15

ICU Level of Service

Projected Weekday Entering Peak Hour
Peters & Associates Engineers, Inc.

Page 1
Projected Weekday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 6 3 77 32 16 35

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 7 3 84 35 17 38

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 174 101 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 174 101 118

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 806 954 1470

Direction, Lane # WB1 NB1 SB1

Volume Total 10 118 55

Volume Left 7 0 17

Volume Right 3 35 0

cSH 850 1700 1470

Volume to Capacity 0.01 0.07 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.3 0.0 2.4

Lane LOS A A

Approach Delay (s) 9.3 0.0 2.4

Approach LOS A

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 19.4% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Entering Peak Hour Page 2

Peters & Associates Engineers, Inc.

Projected Weekday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 48 32 16 45

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 52 35 17 49

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 153 70 87

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 153 70 87

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 99

cM capacity (veh/h) 829 993 1509

Direction, Lane # WB1 NB1 SB1

Volume Total 63 87 66

Volume Left 42 0 17

Volume Right 21 35 0

cSH 876 1700 1509

Volume to Capacity 0.07 0.05 0.01

Queue Length 95th (ft) 6 0 1

Control Delay (s) 9.4 0.0 2.0

Lane LOS A A

Approach Delay (s) 9.4 0.0 2.0

Approach LOS A

Intersection Summary

Average Delay 34

Intersection Capacity Utilization 19.9% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Entering Peak Hour Page 3

Peters & Associates Engineers, Inc.
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 6 3 18 32 16 54

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 7 3 20 35 17 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 130 37 54

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 130 37 54

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 854 1035 1551

Direction, Lane # WB1 NB1 SB1

Volume Total 10 54 76

Volume Left 7 0 17

Volume Right 3 35 0

cSH 907 1700 1551

Volume to Capacity 0.01 0.03 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.0 0.0 1.7

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.7

Approach LOS A

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 20.4% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Entering Peak Hour Page 4

Peters & Associates Engineers, Inc.

Projected Weekday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 4 b

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 126 168 842 583 483 632

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 137 183 915 634 525 687

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 3016 606 1212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3016 606 1212

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 59 0

cM capacity (veh/h) 0 440 571

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 137 183 915 317 317 350 862

Volume Left 137 0 915 0 0 0 0

Volume Right 0 183 0 0 0 0 687

cSH 0 440 571 1700 1700 1700 1700

Volume to Capacity Er 041 160 019 0.19 0.21 0.51

Queue Length 95th (ft) Err 50 1247 0 0 0 0

Control Delay (s) Err 18.9 298.0 0.0 0.0 0.0 0.0

Lane LOS F C F

Approach Delay (s) Err 176.1 0.0

Approach LOS F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 97.3% ICU Level of Service F

Analysis Period (min) 15

Projected Weekday Entering Peak Hour Page 5

Peters & Associates Engineers, Inc.
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT LT i Y i Y

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 14 255 8 45 1126 3 4 3 13 20 20 79

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 15 277 9 49 1224 3 4 3 14 22 22 86

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1227 286 1118 1637 143 1508 1640 614

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1227 286 1118 1637 143 1508 1640 614

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 96 96 97 98 71 77 80

cM capacity (veh/h) 564 1273 101 93 879 76 93 435

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 15 185 101 49 816 411 22 129

Volume Left 15 0 0 49 0 0 4 22

Volume Right 0 0 9 0 0 3 14 86

cSH 564 1700 1700 1273 1700 1700 231 180

Volume to Capacity 0.03 011 0.06 0.04 048 024 0.09 0.72

Queue Length 95th (ft) 2 0 0 3 0 0 8 112

Control Delay (s) 11.6 0.0 0.0 7.9 0.0 0.0 222 64.0

Lane LOS B A C F

Approach Delay (s) 0.6 0.3 222 64.0

Approach LOS C F

Intersection Summary

Average Delay 54

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Exiting Peak Hour Page 1

Peters & Associates Engineers, Inc.

Projected Weekday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 15 5 2 79

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 16 5 2 86

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 109 19 22

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 109 19 22

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 100

cM capacity (veh/h) 887 1059 1594

Direction, Lane # WB1 NB1 SB1

Volume Total 63 22 88

Volume Left 42 0 2

Volume Right 21 5 0

cSH 937 1700 1594

Volume to Capacity 0.07 0.01 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.1 0.0 0.2

Lane LOS A A

Approach Delay (s) 9.1 0.0 0.2

Approach LOS A

Intersection Summary

Average Delay 34

Intersection Capacity Utilization 15.8% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Exiting Peak Hour Page 2

Peters & Associates Engineers, Inc.
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 29 5 2 42

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 32 5 2 46

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 84 34 37

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 84 34 37

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 100

cM capacity (veh/h) 916 1039 1574

Direction, Lane # WB1 NB1 SB1

Volume Total 63 37 48

Volume Left 42 0 2

Volume Right 21 5 0

cSH 953 1700 1574

Volume to Capacity 0.07 0.02 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 0.3

Lane LOS A A

Approach Delay (s) 9.0 0.0 0.3

Approach LOS A

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 13.8% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Exiting Peak Hour Page 3

Peters & Associates Engineers, Inc.
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 44 5 2 6

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 48 5 2 7

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 61 51 53

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 61 51 53

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 944 1018 1552

Direction, Lane # WB1 NB1 SB1

Volume Total 63 53 9

Volume Left 42 0 2

Volume Right 21 5 0

cSH 967 1700 1552

Volume to Capacity 0.07 0.03 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 1.8

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.8

Approach LOS A

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Exiting Peak Hour Page 4

Peters & Associates Engineers, Inc.
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 4 b

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 759 1011 128 161 162 95

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 825 1099 139 175 176 103

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 593 140 279

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 593 140 279

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 0 89

cM capacity (veh/h) 389 883 1280

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 825 1099 139 88 88 117 162

Volume Left 825 0 139 0 0 0 0

Volume Right 0 1099 0 0 0 0 103

cSH 389 883 1280 1700 1700 1700 1700

Volume to Capacity 212 124 0411 0.05 0.05 0.07 0.10

Queue Length 95th (ft) 1492 947 9 0 0 0 0

Control Delay (s) 5354 137.0 8.2 0.0 0.0 0.0 0.0

Lane LOS F F A

Approach Delay (s) 307.9 3.6 0.0

Approach LOS F

Intersection Summary

Average Delay 235.7

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15

Projected Weekday Exiting Peak Hour Page 5
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HCM Unsignalized Intersection Capacity Analysis
1: Johnson - Hwy 49 & Clinton School Rd

Timing Plan: Default
3/23/2011

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT i Y i Y
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 73 1291 13 21 795 19 13 17 49 13 8 28
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 79 1403 14 23 864 21 14 18 53 14 9 30
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 885 1417 2082 2499 709 1843 2496 442
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 885 1417 2082 2499 709 1843 2496 442
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 90 95 24 24 86 0 64 95
cM capacity (veh/h) 761 477 19 24 377 13 24 563
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1
Volume Total 79 936 482 23 576 309 86 53
Volume Left 79 0 0 23 0 0 14 14
Volume Right 0 0 14 0 0 21 53 30
cSH 761 1700 1700 477 1700 1700 52 37
Volume to Capacity 010 055 028 005 034 018 166 1.46
Queue Length 95th (ft) 9 0 0 4 0 0 205 141
Control Delay (s) 10.3 0.0 0.0 129 0.0 0.0 4951 4811
Lane LOS B B F F
Approach Delay (s) 0.5 0.3 4951 4811
Approach LOS F F
Intersection Summary
Average Delay 27.2
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15

Projected Saturday Entering Peak Hour
Peters & Associates Engineers, Inc.

Page 1
Projected Saturday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 4 79 30 15 41

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 8 4 86 33 16 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 179 102 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 179 102 118

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 801 953 1470

Direction, Lane # WB1 NB1 SB1

Volume Total 12 118 61

Volume Left 8 0 16

Volume Right 4 33 0

cSH 850 1700 1470

Volume to Capacity 0.01 0.07 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.3 0.0 2.1

Lane LOS A A

Approach Delay (s) 9.3 0.0 2.1

Approach LOS A

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 19.7% ICU Level of Service A

Analysis Period (min) 15

Projected Saturday Entering Peak Hour Page 2
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 4 53 30 15 48

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 8 4 58 33 16 52

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 159 74 90

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 159 74 90

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 823 988 1505

Direction, Lane # WB1 NB1 SB1

Volume Total 12 90 68

Volume Left 8 0 16

Volume Right 4 33 0

cSH 876 1700 1505

Volume to Capacity 0.01 0.05 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.2 0.0 1.8

Lane LOS A A

Approach Delay (s) 9.2 0.0 1.8

Approach LOS A

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 20.0% ICU Level of Service A

Analysis Period (min) 15

Projected Saturday Entering Peak Hour Page 3
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 4 27 30 15 56

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 8 4 29 33 16 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 139 46 62

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 139 46 62

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 845 1024 1541

Direction, Lane # WB1 NB1 SB1

Volume Total 12 62 77

Volume Left 8 0 16

Volume Right 4 33 0

cSH 902 1700 1541

Volume to Capacity 0.01 0.04 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.0 0.0 1.6

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.6

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 20.4% ICU Level of Service A

Analysis Period (min) 15

Projected Saturday Entering Peak Hour Page 4

Peters & Associates Engineers, Inc.

Projected Saturday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 4 b

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 144 192 770 583 643 577

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 157 209 837 634 699 627

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 3003 663 1326

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3003 663 1326

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 48 0

cM capacity (veh/h) 0 404 517

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 157 209 837 317 317 466 860

Volume Left 157 0 837 0 0 0 0

Volume Right 0 209 0 0 0 0 627

cSH 0 404 517 1700 1700 1700 1700

Volume to Capacity Er 052 162 019 0.19 0.27 0.51

Queue Length 95th (ft) Err 72 1169 0 0 0 0

Control Delay (s) Err 23.1 308.1 0.0 0.0 0.0 0.0

Lane LOS F C F

Approach Delay (s) Err 175.4 0.0

Approach LOS F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 96.9% ICU Level of Service F

Analysis Period (min) 15

Projected Saturday Entering Peak Hour Page 5

Peters & Associates Engineers, Inc.

Projected Saturday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis Timing Plan: Default

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT i Y i Y

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 12 355 8 43 1076 3 5 3 15 22 20 78
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 13 386 9 47 1170 3 5 3 16 24 22 85
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1173 395 1190 1683 197 1502 1685 586
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1173 395 1190 1683 197 1502 1685 586
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 96 94 96 98 69 75 81
cM capacity (veh/h) 591 1161 90 88 811 76 87 453
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 13 257 137 47 780 393 25 130

Volume Left 13 0 0 47 0 0 5 24

Volume Right 0 0 9 0 0 3 16 85

cSH 591 1700 1700 1161 1700 1700 212 174

Volume to Capacity 0.02 015 0.08 0.04 046 023 012 0.75

Queue Length 95th (ft) 2 0 0 3 0 0 10 120

Control Delay (s) 11.2 0.0 0.0 8.2 0.0 00 242 701

Lane LOS B A C F

Approach Delay (s) 0.4 0.3 242 7041

Approach LOS C F

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

Projected Saturday Exiting Peak Hour Page 1

Peters & Associates Engineers, Inc. Projected Saturday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 19 13 5 2 82

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 21 14 5 2 89

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 110 17 20

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 110 17 20

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 100

cM capacity (veh/h) 885 1062 1597

Direction, Lane # WB1 NB1 SB1

Volume Total 61 20 91

Volume Left 40 0 2

Volume Right 21 5 0

cSH 938 1700 1597

Volume to Capacity 0.06 0.01 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.1 0.0 0.2

Lane LOS A A

Approach Delay (s) 9.1 0.0 0.2

Approach LOS A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 15.9% ICU Level of Service A

Analysis Period (min) 15

Projected Saturday Exiting Peak Hour Page 2

Peters & Associates Engineers, Inc.

Projected Saturday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 19 26 5 2 47

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 21 28 5 2 51

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 86 31 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 86 31 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 913 1043 1578

Direction, Lane # WB1 NB1 SB1

Volume Total 61 34 53

Volume Left 40 0 2

Volume Right 21 5 0

cSH 954 1700 1578

Volume to Capacity 0.06 0.02 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 0.3

Lane LOS A A

Approach Delay (s) 9.0 0.0 0.3

Approach LOS A

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 14.1% ICU Level of Service A

Analysis Period (min) 15

Projected Saturday Exiting Peak Hour Page 3

Peters & Associates Engineers, Inc.

Projected Saturday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 19 40 5 2 13

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 21 43 5 2 14

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 65 46 49

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 65 46 49

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 940 1023 1558

Direction, Lane # WB1 NB1 SB1

Volume Total 61 49 16

Volume Left 40 0 2

Volume Right 21 5 0

cSH 966 1700 1558

Volume to Capacity 0.06 0.03 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 1.0

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.0

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15

Projected Saturday Exiting Peak Hour Page 4

Peters & Associates Engineers, Inc.

Projected Saturday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: Default

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 4 b

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 722 962 128 264 160 96

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 785 1046 139 287 174 104

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 648 139 278

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 648 139 278

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 0 89

cM capacity (veh/h) 359 884 1281

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2

Volume Total 785 1046 139 143 143 116 162

Volume Left 785 0 139 0 0 0 0

Volume Right 0 1046 0 0 0 0 104

cSH 359 884 1281 1700 1700 1700 1700

Volume to Capacity 218 118 0.11 0.08 0.08 0.07 0.10

Queue Length 95th (ft) 1456 809 9 0 0 0 0

Control Delay (s) 565.5 112.6 8.2 0.0 0.0 0.0 0.0

Lane LOS F F A

Approach Delay (s) 306.8 2.7 0.0

Approach LOS F

Intersection Summary

Average Delay 222.0

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

Projected Saturday Exiting Peak Hour Page 5

Peters & Associates Engineers, Inc.

Projected Saturday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT LT i Y i Y

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 75 1368 12 18 615 18 6 18 48 9 8 24

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 82 1487 13 20 668 20 7 20 52 10 9 26

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 688 1500 2060 2384 750 1686 2380 344

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 688 1500 2060 2384 750 1686 2380 344

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 91 96 69 33 85 56 70 96

cM capacity (veh/h) 902 443 21 29 354 22 29 652

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 82 991 509 20 446 242 78 45

Volume Left 82 0 0 20 0 0 7 10

Volume Right 0 0 13 0 0 20 52 26

cSH 902 1700 1700 443 1700 1700 70 57

Volume to Capacity 009 058 030 004 026 014 112 0.78

Queue Length 95th (ft) 7 0 0 3 0 0 149 84

Control Delay (s) 9.4 0.0 0.0 135 0.0 0.0 247.2 174.9

Lane LOS A B F F

Approach Delay (s) 0.5 0.4 2472 174.9

Approach LOS F F

Intersection Summary

Average Delay 11.7

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15

Projected Weekday Entering Peak Hour Page 1

Peters & Associates Engineers, Inc.

Projected Weekday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 6 3 77 32 16 35

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 7 3 84 35 17 38

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 174 101 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 174 101 118

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 806 954 1470

Direction, Lane # WB1 NB1 SB1

Volume Total 10 118 55

Volume Left 7 0 17

Volume Right 3 35 0

cSH 850 1700 1470

Volume to Capacity 0.01 0.07 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.3 0.0 2.4

Lane LOS A A

Approach Delay (s) 9.3 0.0 2.4

Approach LOS A

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 19.4% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Entering Peak Hour Page 2

Peters & Associates Engineers, Inc.

Projected Weekday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 48 32 16 45

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 52 35 17 49

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 153 70 87

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 153 70 87

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 99

cM capacity (veh/h) 829 993 1509

Direction, Lane # WB1 NB1 SB1

Volume Total 63 87 66

Volume Left 42 0 17

Volume Right 21 35 0

cSH 876 1700 1509

Volume to Capacity 0.07 0.05 0.01

Queue Length 95th (ft) 6 0 1

Control Delay (s) 9.4 0.0 2.0

Lane LOS A A

Approach Delay (s) 9.4 0.0 2.0

Approach LOS A

Intersection Summary

Average Delay 34

Intersection Capacity Utilization 19.9% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Entering Peak Hour Page 3

Peters & Associates Engineers, Inc.

Projected Weekday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 6 3 18 32 16 54

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 7 3 20 35 17 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 130 37 54

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 130 37 54

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 854 1035 1551

Direction, Lane # WB1 NB1 SB1

Volume Total 10 54 76

Volume Left 7 0 17

Volume Right 3 35 0

cSH 907 1700 1551

Volume to Capacity 0.01 0.03 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.0 0.0 1.7

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.7

Approach LOS A

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 20.4% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Entering Peak Hour Page 4

Peters & Associates Engineers, Inc.

Projected Weekday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 44 44 [l

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 126 168 842 583 483 632

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 137 183 915 634 525 687

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2672 262 1212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2672 262 1212

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 75 0

cM capacity (veh/h) 0 736 571

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 137 183 915 317 317 262 262 687

Volume Left 137 0 915 0 0 0 0 0

Volume Right 0 183 0 0 0 0 0 687

cSH 0 736 571 1700 1700 1700 1700 1700

Volume to Capacity Er 025 160 019 019 015 0.15 0.40

Queue Length 95th (ft) Err 24 1247 0 0 0 0 0

Control Delay (s) Err 115 298.0 0.0 0.0 0.0 0.0 0.0

Lane LOS F B F

Approach Delay (s) Err 176.1 0.0

Approach LOS F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

Projected Weekday Entering Peak Hour Page 5

Peters & Associates Engineers, Inc.

Projected Weekday Entering Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT LT i Y i Y

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 14 255 8 45 1126 3 4 3 13 20 20 79

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 15 277 9 49 1224 3 4 3 14 22 22 86

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1227 286 1118 1637 143 1508 1640 614

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1227 286 1118 1637 143 1508 1640 614

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 96 96 97 98 71 77 80

cM capacity (veh/h) 564 1273 101 93 879 76 93 435

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 15 185 101 49 816 411 22 129

Volume Left 15 0 0 49 0 0 4 22

Volume Right 0 0 9 0 0 3 14 86

cSH 564 1700 1700 1273 1700 1700 231 180

Volume to Capacity 0.03 011 0.06 0.04 048 024 0.09 0.72

Queue Length 95th (ft) 2 0 0 3 0 0 8 112

Control Delay (s) 11.6 0.0 0.0 7.9 0.0 0.0 222 64.0

Lane LOS B A C F

Approach Delay (s) 0.6 0.3 222 64.0

Approach LOS C F

Intersection Summary

Average Delay 54

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Exiting Peak Hour Page 1

Peters & Associates Engineers, Inc.

Projected Weekday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 15 5 2 79

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 16 5 2 86

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 109 19 22

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 109 19 22

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 100

cM capacity (veh/h) 887 1059 1594

Direction, Lane # WB1 NB1 SB1

Volume Total 63 22 88

Volume Left 42 0 2

Volume Right 21 5 0

cSH 937 1700 1594

Volume to Capacity 0.07 0.01 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.1 0.0 0.2

Lane LOS A A

Approach Delay (s) 9.1 0.0 0.2

Approach LOS A

Intersection Summary

Average Delay 34

Intersection Capacity Utilization 15.8% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Exiting Peak Hour Page 2

Peters & Associates Engineers, Inc.

Projected Weekday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 29 5 2 42

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 32 5 2 46

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 84 34 37

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 84 34 37

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 100

cM capacity (veh/h) 916 1039 1574

Direction, Lane # WB1 NB1 SB1

Volume Total 63 37 48

Volume Left 42 0 2

Volume Right 21 5 0

cSH 953 1700 1574

Volume to Capacity 0.07 0.02 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 0.3

Lane LOS A A

Approach Delay (s) 9.0 0.0 0.3

Approach LOS A

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 13.8% ICU Level of Service A

Analysis Period (min) 15

Projected Weekday Exiting Peak Hour Page 3

Peters & Associates Engineers, Inc.

Projected Weekday Exiting Peak Hour



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 44 5 2 6

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 48 5 2 7

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 61 51 53

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 61 51 53

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 944 1018 1552

Direction, Lane # WB1 NB1 SB1

Volume Total 63 53 9

Volume Left 42 0 2

Volume Right 21 5 0

cSH 967 1700 1552

Volume to Capacity 0.07 0.03 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 1.8

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.8

Approach LOS A

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 44 44 [l

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 759 1011 128 161 162 95

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 825 1099 139 175 176 103

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 542 88 279

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 542 88 279

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 0 89

cM capacity (veh/h) 419 953 1280

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 825 1099 139 88 88 88 88 103

Volume Left 825 0 139 0 0 0 0 0

Volume Right 0 1099 0 0 0 0 0 103

cSH 419 953 1280 1700 1700 1700 1700 1700

Volume to Capacity 197 115 011 005 005 0.05 0.05 0.06

Queue Length 95th (ft) 1405 785 9 0 0 0 0 0

Control Delay (s) 465.5 99.5 8.2 0.0 0.0 0.0 0.0 0.0

Lane LOS F F A

Approach Delay (s) 256.4 3.6 0.0

Approach LOS F

Intersection Summary

Average Delay 196.4

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

Projected Weekday Exiting Peak Hour Page 5
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Queues

Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A =t

Lane Group EBL EBT WBL WBT NBT SBT

Lane Group Flow (vph) 79 1417 23 885 85 53

v/c Ratio 032 081 0.16 051 0.15 0.09

Control Delay 1.3 144 9.7 9.1 9.8 7.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.3 144 9.7 9.1 9.8 7.9

Queue Length 50th (ft) 12 155 3 76 12 5

Queue Length 95th (ft) 36 227 14 114 36 23

Internal Link Dist (ft) 1103 4046 1523 2557

Turn Bay Length (ft)

Base Capacity (vph) 258 1840 149 1836 571 564

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.31 077 0415 048 0.15 0.09

Intersection Summary

Projected Saturday Entering Peak Hour Page 1

Peters & Associates Engineers, Inc.
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HCM Signalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT LT i Y i Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.92 0.92

Fit Protected 0.95 1.00 0.95 1.00 0.99 0.99

Satd. Flow (prot) 1770 3534 1770 3527 1692 1698

Fit Permitted 0.26 1.00 0.17 1.00 0.96 0.94

Satd. Flow (perm) 487 3534 314 3527 1646 1618

Volume (vph) 73 1291 13 21 795 19 13 17 49 13 8 28

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92

Adj. Flow (vph) 79 1403 14 23 864 21 14 18 53 14 9 30

RTOR Reduction (vph) 0 2 0 0 4 0 0 19 0 0 20 0

Lane Group Flow (vph) 79 1415 0 23 881 0 0 66 0 0 33 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.7 23.7 23.7 23.7 16.1 16.1

Effective Green, g (s) 23.7 23.7 23.7 23.7 16.1 16.1

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.34 0.34

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 241 1752 156 1749 554 545

v/s Ratio Prot c0.40 0.25

v/s Ratio Perm 0.16 0.07 c0.04 0.02

v/c Ratio 0.33 0.81 0.15 0.50 0.12 0.06

Uniform Delay, d1 73 1041 6.6 8.1 11.0 10.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 2.8 04 0.2 04 0.2

Delay (s) 8.1 13.0 7.0 8.3 11.4 10.9

Level of Service A B A A B B

Approach Delay (s) 12.7 8.3 11.4 10.9

Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 47.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 4 79 30 15 41

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 8 4 86 33 16 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 179 102 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 179 102 118

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 801 953 1470

Direction, Lane # WB1 NB1 SB1

Volume Total 12 118 61

Volume Left 8 0 16

Volume Right 4 33 0

cSH 850 1700 1470

Volume to Capacity 0.01 0.07 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.3 0.0 2.1

Lane LOS A A

Approach Delay (s) 9.3 0.0 2.1

Approach LOS A

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 19.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 4 53 30 15 48

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 8 4 58 33 16 52

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 159 74 90

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 159 74 90

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 823 988 1505

Direction, Lane # WB1 NB1 SB1

Volume Total 12 90 68

Volume Left 8 0 16

Volume Right 4 33 0

cSH 876 1700 1505

Volume to Capacity 0.01 0.05 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.2 0.0 1.8

Lane LOS A A

Approach Delay (s) 9.2 0.0 1.8

Approach LOS A

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 20.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 4 27 30 15 56

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 8 4 29 33 16 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 139 46 62

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 139 46 62

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 845 1024 1541

Direction, Lane # WB1 NB1 SB1

Volume Total 12 62 77

Volume Left 8 0 16

Volume Right 4 33 0

cSH 902 1700 1541

Volume to Capacity 0.01 0.04 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.0 0.0 1.6

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.6

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 20.4% ICU Level of Service A

Analysis Period (min) 15
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Queues Timing Plan: with SB RT Lane
14: Main Access & Johnson - Hwy 49 3/23/2011
PN B
Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 157 209 837 634 699 627
v/c Ratio 086 060 141 021 023 044
Control Delay 103.2 15.0 210.8 24 25 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.2 15.0 210.8 24 25 1.1
Queue Length 50th (ft) 153 0 ~505 51 57 0
Queue Length 95th (ft) #279 81 #764 63 70 16
Internal Link Dist (ft) 482 4046 2504
Turn Bay Length (ft)
Base Capacity (vph) 189 356 595 2985 2985 1433
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 083 059 141 021 023 044
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Projected Saturday Entering Peak Hour Page 6
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HCM Signalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 44 44 [l

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 100 095 095 1.00

Frt 1.00 085 1.00 100 1.00 0.85

Fit Protected 095 1.00 095 1.00 1.00 1.00

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

Fit Permitted 095 1.00 038 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 707 3539 3539 1583

Volume (vph) 144 192 770 583 643 577

Peak-hour factor, PHF 092 092 092 092 092 0.92

Adj. Flow (vph) 157 209 837 634 699 627

RTOR Reduction (vph) 0 187 0 0 0 98

Lane Group Flow (vph) 157 22 837 634 699 529

Turn Type Perm Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 154 154 126.0 126.0 126.0 126.0

Effective Green, g (s) 154 154 126.0 126.0 126.0 126.0

Actuated g/C Ratio 010 010 0.84 084 0.84 0.84

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 182 163 596 2985 2985 1335

v/s Ratio Prot c0.09 0.18 0.20

v/s Ratio Perm 0.01 c1.18 0.33

v/c Ratio 086 013 140 0.21 0.23 040

Uniform Delay, d1 66.0 609 11.7 2.2 2.3 2.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 31.8 04 191.9 0.2 0.2 0.9

Delay (s) 97.8 61.3 203.6 24 25 3.6

Level of Service F E F A A A

Approach Delay (s) 76.9 116.9 3.0

Approach LOS E F A

Intersection Summary

HCM Average Control Delay 64.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.34

Actuated Cycle Length (s) 149.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 85.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT i Y i Y

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%
Volume (veh/h) 12 355 8 43 1076 3 5 3 15 22 20 78
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 13 386 9 47 1170 3 5 3 16 24 22 85
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1173 395 1190 1683 197 1502 1685 586
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1173 395 1190 1683 197 1502 1685 586
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 96 94 96 98 69 75 81
cM capacity (veh/h) 591 1161 90 88 811 76 87 453
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 13 257 137 47 780 393 25 130

Volume Left 13 0 0 47 0 0 5 24

Volume Right 0 0 9 0 0 3 16 85

cSH 591 1700 1700 1161 1700 1700 212 174

Volume to Capacity 0.02 015 0.08 0.04 046 023 012 0.75

Queue Length 95th (ft) 2 0 0 3 0 0 10 120

Control Delay (s) 11.2 0.0 0.0 8.2 0.0 00 242 701

Lane LOS B A C F

Approach Delay (s) 0.4 0.3 242 7041

Approach LOS C F

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

Projected Saturday Exiting Peak Hour Page 1
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 19 13 5 2 82

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 21 14 5 2 89

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 110 17 20

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 110 17 20

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 100

cM capacity (veh/h) 885 1062 1597

Direction, Lane # WB1 NB1 SB1

Volume Total 61 20 91

Volume Left 40 0 2

Volume Right 21 5 0

cSH 938 1700 1597

Volume to Capacity 0.06 0.01 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.1 0.0 0.2

Lane LOS A A

Approach Delay (s) 9.1 0.0 0.2

Approach LOS A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 15.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 19 26 5 2 47

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 21 28 5 2 51

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 86 31 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 86 31 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 913 1043 1578

Direction, Lane # WB1 NB1 SB1

Volume Total 61 34 53

Volume Left 40 0 2

Volume Right 21 5 0

cSH 954 1700 1578

Volume to Capacity 0.06 0.02 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 0.3

Lane LOS A A

Approach Delay (s) 9.0 0.0 0.3

Approach LOS A

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 14.1% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 19 40 5 2 13

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 21 43 5 2 14

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 65 46 49

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 65 46 49

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 940 1023 1558

Direction, Lane # WB1 NB1 SB1

Volume Total 61 49 16

Volume Left 40 0 2

Volume Right 21 5 0

cSH 966 1700 1558

Volume to Capacity 0.06 0.03 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 1.0

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.0

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 44 44 [l

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 722 962 128 264 160 96

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 785 1046 139 287 174 104

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 596 87 278

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 596 87 278

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 0 89

cM capacity (veh/h) 388 954 1281

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 785 1046 139 143 143 87 87 104

Volume Left 785 0 139 0 0 0 0 0

Volume Right 0 1046 0 0 0 0 0 104

cSH 388 954 1281 1700 1700 1700 1700 1700

Volume to Capacity 202 110 011 0.08 0.08 0.05 0.05 0.06

Queue Length 95th (ft) 1374 658 9 0 0 0 0 0

Control Delay (s) 4924 78.5 8.2 0.0 0.0 0.0 0.0 0.0

Lane LOS F F A

Approach Delay (s) 256.0 2.7 0.0

Approach LOS F

Intersection Summary

Average Delay 185.3

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15
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Queues

Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A =t

Lane Group EBL EBT WBL WBT NBT SBT

Lane Group Flow (vph) 82 1500 20 688 79 45

v/c Ratio 020 069 014 032 025 0.14

Control Delay 4.7 7.1 5.7 40 134 115

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.7 7.1 5.7 40 134 115

Queue Length 50th (ft) 6 81 1 26 9 4

Queue Length 95th (ft) 21 162 9 54 39 24

Internal Link Dist (ft) 1103 4046 1523 2557

Turn Bay Length (ft)

Base Capacity (vph) 458 2388 162 2383 582 568

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 018 063 012 0.29 0.14 0.08

Intersection Summary

Projected Weekday Entering Peak Hour Page 1
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HCM Signalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT LT i Y i Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.91 0.92

Fit Protected 0.95 1.00 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1770 3535 1770 3524 1690 1699

Fit Permitted 0.39 1.00 0.17 1.00 0.97 0.92

Satd. Flow (perm) 727 3535 310 3524 1651 1587

Volume (vph) 75 1368 12 18 615 18 6 18 48 9 8 24

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92

Adj. Flow (vph) 82 1487 13 20 668 20 7 20 52 10 9 26

RTOR Reduction (vph) 0 1 0 0 3 0 0 25 0 0 21 0

Lane Group Flow (vph) 82 1499 0 20 685 0 0 54 0 0 24 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.0 24.0 240 24.0 7.0 7.0

Effective Green, g (s) 240 24.0 240 24.0 7.0 7.0

Actuated g/C Ratio 0.62 0.62 0.62 0.62 0.18 0.18

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 447 2175 191 2169 296 285

v/s Ratio Prot c0.42 0.19

v/s Ratio Perm 0.1 0.06 c0.03 0.01

v/c Ratio 0.18 0.69 0.10 0.32 0.18 0.08

Uniform Delay, d1 3.3 5.0 3.1 3.6 13.6 13.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.9 0.2 0.1 0.3 0.1

Delay (s) 3.5 5.9 3.3 3.7 13.9 13.5

Level of Service A A A A B B

Approach Delay (s) 5.8 3.7 13.9 13.5

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 5.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 39.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 6 3 77 32 16 35

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 7 3 84 35 17 38

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 174 101 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 174 101 118

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 806 954 1470

Direction, Lane # WB1 NB1 SB1

Volume Total 10 118 55

Volume Left 7 0 17

Volume Right 3 35 0

cSH 850 1700 1470

Volume to Capacity 0.01 0.07 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.3 0.0 2.4

Lane LOS A A

Approach Delay (s) 9.3 0.0 2.4

Approach LOS A

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 19.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 48 32 16 45

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 52 35 17 49

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 153 70 87

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 153 70 87

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 99

cM capacity (veh/h) 829 993 1509

Direction, Lane # WB1 NB1 SB1

Volume Total 63 87 66

Volume Left 42 0 17

Volume Right 21 35 0

cSH 876 1700 1509

Volume to Capacity 0.07 0.05 0.01

Queue Length 95th (ft) 6 0 1

Control Delay (s) 9.4 0.0 2.0

Lane LOS A A

Approach Delay (s) 9.4 0.0 2.0

Approach LOS A

Intersection Summary

Average Delay 34

Intersection Capacity Utilization 19.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 6 3 18 32 16 54

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 7 3 20 35 17 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 130 37 54

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 130 37 54

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 854 1035 1551

Direction, Lane # WB1 NB1 SB1

Volume Total 10 54 76

Volume Left 7 0 17

Volume Right 3 35 0

cSH 907 1700 1551

Volume to Capacity 0.01 0.03 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.0 0.0 1.7

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.7

Approach LOS A

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 20.4% ICU Level of Service A

Analysis Period (min) 15
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Queues Timing Plan: with SB RT Lane
14: Main Access & Johnson - Hwy 49 3/23/2011
PN B
Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 137 183 915 634 525 687
v/c Ratio 0.78 057 127 021 018 048
Control Delay 941 154 150.3 24 2.2 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 941 154 150.3 24 2.2 1.3
Queue Length 50th (ft) 132 0 ~419 51 40 0
Queue Length 95th (ft) #230 76 #682 63 51 16
Internal Link Dist (ft) 482 4046 2504
Turn Bay Length (ft)
Base Capacity (vph) 189 332 719 2999 2999 1446
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 072 055 127 021 018 048
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 44 44 [l

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 100 095 095 1.00

Frt 1.00 085 1.00 100 1.00 0.85

Fit Protected 095 1.00 095 1.00 1.00 1.00

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

Fit Permitted 095 100 046 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 851 3539 3539 1583

Volume (vph) 126 168 842 583 483 632

Peak-hour factor, PHF 092 092 092 092 092 0.92

Adj. Flow (vph) 137 183 915 634 525 687

RTOR Reduction (vph) 0 165 0 0 0 105

Lane Group Flow (vph) 137 18 915 634 525 582

Turn Type Perm Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 14.7 147 126.0 126.0 126.0 126.0

Effective Green, g (s) 147 147 126.0 126.0 126.0 126.0

Actuated g/C Ratio 010 010 085 0.85 0.85 0.85

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 175 156 721 2999 2999 1341

v/s Ratio Prot c0.08 0.18 0.15

v/s Ratio Perm 0.01 c1.07 0.37

v/c Ratio 078 012 127 021 018 043

Uniform Delay, d1 654 611 113 21 20 2.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 20.1 0.3 131.9 0.0 0.0 0.2

Delay (s) 85,5 614 1432 21 21 3.0

Level of Service F E F A A A

Approach Delay (s) 71.7 85.5 2.6

Approach LOS E F A

Intersection Summary

HCM Average Control Delay 51.4 HCM Level of Service D

HCM Volume to Capacity ratio 1.22

Actuated Cycle Length (s) 148.7 Sum of lost time (s) 8.0

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group
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Queues Timing Plan: with SB LT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
Foa =t
Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 15 286 49 1227 21 130
v/c Ratio 0.08 0.16 0.09 0.66 0.05 0.32
Control Delay 5.6 4.4 4.7 8.1 81 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 4.4 4.7 8.1 81 118
Queue Length 50th (ft) 1 10 3 64 1 15
Queue Length 95th (ft) 8 26 15 137 12 46
Internal Link Dist (ft) 1103 4046 1523 2557

Turn Bay Length (ft)
Base Capacity (vph) 203 2023 615 2029 643 655

Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.14 0.08 0.60 0.03 0.20

Intersection Summary

Projected Weekday Exiting Peak Hour Page 1
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HCM Signalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT LT i Y i Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.91 0.91

Fit Protected 0.95 1.00 0.95 1.00 0.99 0.99

Satd. Flow (prot) 1770 3523 1770 3538 1679 1682

Fit Permitted 0.23 1.00 0.58 1.00 0.94 0.95

Satd. Flow (perm) 428 3523 1074 3538 1590 1610

Volume (vph) 14 255 8 45 1126 3 4 3 13 20 20 79

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92

Adj. Flow (vph) 15 277 9 49 1224 3 4 3 14 22 22 86

RTOR Reduction (vph) 0 4 0 0 0 0 0 11 0 0 25 0

Lane Group Flow (vph) 15 282 0 49 1227 0 0 10 0 0 105 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 174 174 174 174 7.7 7.7

Effective Green, g (s) 174 174 174 174 7.7 7.7

Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 225 1852 565 1860 370 375

v/s Ratio Prot 0.08 c0.35

v/s Ratio Perm 0.04 0.05 0.01 c0.07

v/c Ratio 0.07 0.15 0.09 0.66 0.03 0.28

Uniform Delay, d1 3.9 4.0 3.9 5.7 9.8 10.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 0.1 0.9 0.0 04

Delay (s) 4.0 4.1 4.0 6.6 9.8 10.8

Level of Service A A A A A B

Approach Delay (s) 4.1 6.5 9.8 10.8

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 6.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 33.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 15 5 2 79

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 16 5 2 86

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 109 19 22

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 109 19 22

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 100

cM capacity (veh/h) 887 1059 1594

Direction, Lane # WB1 NB1 SB1

Volume Total 63 22 88

Volume Left 42 0 2

Volume Right 21 5 0

cSH 937 1700 1594

Volume to Capacity 0.07 0.01 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.1 0.0 0.2

Lane LOS A A

Approach Delay (s) 9.1 0.0 0.2

Approach LOS A

Intersection Summary

Average Delay 34

Intersection Capacity Utilization 15.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 29 5 2 42

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 32 5 2 46

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 84 34 37

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 84 34 37

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 100

cM capacity (veh/h) 916 1039 1574

Direction, Lane # WB1 NB1 SB1

Volume Total 63 37 48

Volume Left 42 0 2

Volume Right 21 5 0

cSH 953 1700 1574

Volume to Capacity 0.07 0.02 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 0.3

Lane LOS A A

Approach Delay (s) 9.0 0.0 0.3

Approach LOS A

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 13.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 39 19 44 5 2 6

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 42 21 48 5 2 7

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 61 51 53

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 61 51 53

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 944 1018 1552

Direction, Lane # WB1 NB1 SB1

Volume Total 63 53 9

Volume Left 42 0 2

Volume Right 21 5 0

cSH 967 1700 1552

Volume to Capacity 0.07 0.03 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 1.8

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.8

Approach LOS A

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15
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Queues Timing Plan: with SB LT Lane
14: Main Access & Johnson - Hwy 49 3/23/2011
N N
Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 825 1099 139 175 176 103
v/c Ratio 068 092 064 027 027 0.28
Control Delay 9.8 209 430 274 274 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.8 209 430 274 274 8.5
Queue Length 50th (ft) 174 230 63 38 39 0
Queue Length 95th (ft) 307 #697 #124 66 66 39
Internal Link Dist (ft) 482 4046 2504
Turn Bay Length (ft)
Base Capacity (vph) 1303 1257 289 856 856 461
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 063 087 048 020 0.21 0.22
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis

Timing Plan: with SB LT Lane

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 44 44 [l

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 100 095 095 1.00

Frt 1.00 085 1.00 100 1.00 0.85

Fit Protected 095 1.00 095 1.00 1.00 1.00

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

Fit Permitted 095 1.00 064 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 1194 3539 3539 1583

Volume (vph) 759 1011 128 161 162 95

Peak-hour factor, PHF 092 092 092 092 092 0.92

Adj. Flow (vph) 825 1099 139 175 176 103

RTOR Reduction (vph) 0 108 0 0 0 84

Lane Group Flow (vph) 825 991 139 175 176 19

Turn Type Perm Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6

Actuated Green, G(s) 451 451 121 121 121 121

Effective Green, g (s) 451 451 121 121 121 121

Actuated g/C Ratio 069 069 019 019 019 0.9

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1224 1095 222 657 657 294

v/s Ratio Prot 0.47 0.05 0.05

v/s Ratio Perm c0.63 ¢0.12 0.01

v/c Ratio 067 091 063 0.27 0.27 0.07

Uniform Delay, d1 5.8 83 245 227 228 219

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 10.6 54 0.2 0.2 0.1

Delay (s) 73 189 299 230 23.0 220

Level of Service A B C C C C

Approach Delay (s) 13.9 26.0 22.6

Approach LOS B C C

Intersection Summary

HCM Average Control Delay 16.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 65.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Projected Weekday Exiting Peak Hour Page 7

Peters & Associates Engineers, Inc.

Proj Weekday Exiting Peak Hour - POLICE



Queues

Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A =t

Lane Group EBL EBT WBL WBT NBT SBT

Lane Group Flow (vph) 79 1417 23 885 85 53

v/c Ratio 032 081 0.16 051 0.15 0.09

Control Delay 1.3 144 9.7 9.1 9.8 7.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.3 144 9.7 9.1 9.8 7.9

Queue Length 50th (ft) 12 155 3 76 12 5

Queue Length 95th (ft) 36 227 14 114 36 23

Internal Link Dist (ft) 1103 4046 1523 2557

Turn Bay Length (ft)

Base Capacity (vph) 258 1840 149 1836 571 564

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.31 077 0415 048 0.15 0.09

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT LT i Y i Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.92 0.92

Fit Protected 0.95 1.00 0.95 1.00 0.99 0.99

Satd. Flow (prot) 1770 3534 1770 3527 1692 1698

Fit Permitted 0.26 1.00 0.17 1.00 0.96 0.94

Satd. Flow (perm) 487 3534 314 3527 1646 1618

Volume (vph) 73 1291 13 21 795 19 13 17 49 13 8 28

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92

Adj. Flow (vph) 79 1403 14 23 864 21 14 18 53 14 9 30

RTOR Reduction (vph) 0 2 0 0 4 0 0 19 0 0 20 0

Lane Group Flow (vph) 79 1415 0 23 881 0 0 66 0 0 33 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.7 23.7 23.7 23.7 16.1 16.1

Effective Green, g (s) 23.7 23.7 23.7 23.7 16.1 16.1

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.34 0.34

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 241 1752 156 1749 554 545

v/s Ratio Prot c0.40 0.25

v/s Ratio Perm 0.16 0.07 c0.04 0.02

v/c Ratio 0.33 0.81 0.15 0.50 0.12 0.06

Uniform Delay, d1 73 1041 6.6 8.1 11.0 10.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 2.8 04 0.2 04 0.2

Delay (s) 8.1 13.0 7.0 8.3 11.4 10.9

Level of Service A B A A B B

Approach Delay (s) 12.7 8.3 11.4 10.9

Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 47.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 4 79 30 15 41

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 8 4 86 33 16 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 179 102 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 179 102 118

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 801 953 1470

Direction, Lane # WB1 NB1 SB1

Volume Total 12 118 61

Volume Left 8 0 16

Volume Right 4 33 0

cSH 850 1700 1470

Volume to Capacity 0.01 0.07 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.3 0.0 2.1

Lane LOS A A

Approach Delay (s) 9.3 0.0 2.1

Approach LOS A

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 19.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 4 53 30 15 48

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 8 4 58 33 16 52

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 159 74 90

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 159 74 90

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 823 988 1505

Direction, Lane # WB1 NB1 SB1

Volume Total 12 90 68

Volume Left 8 0 16

Volume Right 4 33 0

cSH 876 1700 1505

Volume to Capacity 0.01 0.05 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.2 0.0 1.8

Lane LOS A A

Approach Delay (s) 9.2 0.0 1.8

Approach LOS A

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 20.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 7 4 27 30 15 56

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 8 4 29 33 16 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 139 46 62

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 139 46 62

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 99

cM capacity (veh/h) 845 1024 1541

Direction, Lane # WB1 NB1 SB1

Volume Total 12 62 77

Volume Left 8 0 16

Volume Right 4 33 0

cSH 902 1700 1541

Volume to Capacity 0.01 0.04 0.01

Queue Length 95th (ft) 1 0 1

Control Delay (s) 9.0 0.0 1.6

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.6

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 20.4% ICU Level of Service A

Analysis Period (min) 15
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Queues Timing Plan: with SB RT Lane
14: Main Access & Johnson - Hwy 49 3/23/2011
PN B
Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 157 209 837 634 699 627
v/c Ratio 086 060 141 021 023 044
Control Delay 103.2 15.0 210.8 24 25 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.2 15.0 210.8 24 25 1.1
Queue Length 50th (ft) 153 0 ~505 51 57 0
Queue Length 95th (ft) #279 81 #764 63 70 16
Internal Link Dist (ft) 482 4046 2504
Turn Bay Length (ft)
Base Capacity (vph) 189 356 595 2985 2985 1433
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 083 059 141 021 023 044
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 44 44 [l

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 100 095 095 1.00

Frt 1.00 085 1.00 100 1.00 0.85

Fit Protected 095 1.00 095 1.00 1.00 1.00

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

Fit Permitted 095 1.00 038 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 707 3539 3539 1583

Volume (vph) 144 192 770 583 643 577

Peak-hour factor, PHF 092 092 092 092 092 0.92

Adj. Flow (vph) 157 209 837 634 699 627

RTOR Reduction (vph) 0 187 0 0 0 98

Lane Group Flow (vph) 157 22 837 634 699 529

Turn Type Perm Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 154 154 126.0 126.0 126.0 126.0

Effective Green, g (s) 154 154 126.0 126.0 126.0 126.0

Actuated g/C Ratio 010 010 0.84 084 0.84 0.84

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 182 163 596 2985 2985 1335

v/s Ratio Prot c0.09 0.18 0.20

v/s Ratio Perm 0.01 c1.18 0.33

v/c Ratio 086 013 140 0.21 0.23 040

Uniform Delay, d1 66.0 609 11.7 2.2 2.3 2.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 31.8 04 191.9 0.2 0.2 0.9

Delay (s) 97.8 61.3 203.6 24 25 3.6

Level of Service F E F A A A

Approach Delay (s) 76.9 116.9 3.0

Approach LOS E F A

Intersection Summary

HCM Average Control Delay 64.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.34

Actuated Cycle Length (s) 149.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 85.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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Queues

Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A =t

Lane Group EBL EBT WBL WBT NBT SBT

Lane Group Flow (vph) 13 395 47 1173 24 131

v/c Ratio 0.08 025 011 0.75 0.04 0.21

Control Delay 8.3 7.7 76 13.6 6.7 8.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 8.3 7.7 76 13.6 6.7 8.8

Queue Length 50th (ft) 2 28 6 115 1 16

Queue Length 95th (ft) 9 48 19 173 12 43

Internal Link Dist (ft) 1103 4046 1523 2557

Turn Bay Length (ft)

Base Capacity (vph) 165 1651 451 1652 616 630

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.08 024 010 0.71 0.04 0.21

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Timing Plan: with SB RT Lane

1: Johnson - Hwy 49 & Clinton School Rd 3/23/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT LT i Y i Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.91 0.91

Fit Protected 0.95 1.00 0.95 1.00 0.99 0.99

Satd. Flow (prot) 1770 3527 1770 3538 1678 1684

Fit Permitted 0.21 1.00 0.52 1.00 0.96 0.96

Satd. Flow (perm) 392 3527 967 3538 1625 1631

Volume (vph) 12 355 8 43 1076 3 5 3 15 22 20 78

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92

Adj. Flow (vph) 13 386 9 47 1170 3 5 3 16 24 22 85

RTOR Reduction (vph) 0 4 0 0 1 0 0 10 0 0 23 0

Lane Group Flow (vph) 13 391 0 47 1172 0 0 14 0 0 108 0

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.0 19.0 19.0 19.0 16.1 16.1

Effective Green, g (s) 19.0 19.0 19.0 19.0 16.1 16.1

Actuated g/C Ratio 044 044 044 0.44 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 173 1555 426 1560 607 609

v/s Ratio Prot 0.11 c0.33

v/s Ratio Perm 0.03 0.05 0.01 c0.07

v/c Ratio 0.08 0.25 0.11 0.75 0.02 0.18

Uniform Delay, d1 7.0 7.6 71 1041 8.5 9.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.1 2.1 0.1 0.6

Delay (s) 7.2 7.7 72 122 8.6 9.7

Level of Service A A A B A A

Approach Delay (s) 7.6 12.0 8.6 9.7

Approach LOS A B A A

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 43.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

6: Drive D & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 19 13 5 2 82

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 21 14 5 2 89

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 110 17 20

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 110 17 20

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 98 100

cM capacity (veh/h) 885 1062 1597

Direction, Lane # WB1 NB1 SB1

Volume Total 61 20 91

Volume Left 40 0 2

Volume Right 21 5 0

cSH 938 1700 1597

Volume to Capacity 0.06 0.01 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.1 0.0 0.2

Lane LOS A A

Approach Delay (s) 9.1 0.0 0.2

Approach LOS A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 15.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

8: Drive C & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 19 26 5 2 47

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 21 28 5 2 51

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 86 31 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 86 31 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 913 1043 1578

Direction, Lane # WB1 NB1 SB1

Volume Total 61 34 53

Volume Left 40 0 2

Volume Right 21 5 0

cSH 954 1700 1578

Volume to Capacity 0.06 0.02 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 0.3

Lane LOS A A

Approach Delay (s) 9.0 0.0 0.3

Approach LOS A

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 14.1% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

10: Drive B & Clinton School Rd 3/23/2011
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L ' <

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 19 40 5 2 13

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 21 43 5 2 14

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 65 46 49

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 65 46 49

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 940 1023 1558

Direction, Lane # WB1 NB1 SB1

Volume Total 61 49 16

Volume Left 40 0 2

Volume Right 21 5 0

cSH 966 1700 1558

Volume to Capacity 0.06 0.03 0.00

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.0 0.0 1.0

Lane LOS A A

Approach Delay (s) 9.0 0.0 1.0

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15
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Queues

Timing Plan: with SB RT Lane

14: Main Access & Johnson - Hwy 49 3/23/2011
N N
Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 785 1046 139 287 174 104
v/c Ratio 073 093 045 031 019 0.21
Control Delay 128 225 286 224 21.8 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 128 225 286 224 21.8 6.7
Queue Length 50th (ft) 177 185 53 54 32 0
Queue Length 95th (ft) 290 #572 105 87 56 35
Internal Link Dist (ft) 482 4046 2504
Turn Bay Length (ft)
Base Capacity (vph) 1163 1180 312 925 925 491
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 067 089 045 031 019 0.21
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis

Timing Plan: with SB RT Lane

14: Main Access & Johnson - Hwy 49 3/23/2011
2 T N I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations b [l b 44 44 [l

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 100 095 095 1.00

Frt 1.00 085 1.00 100 1.00 0.85

Fit Protected 095 1.00 095 1.00 1.00 1.00

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

Fit Permitted 095 1.00 064 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 1196 3539 3539 1583

Volume (vph) 722 962 128 264 160 96

Peak-hour factor, PHF 092 092 092 092 092 0.92

Adj. Flow (vph) 785 1046 139 287 174 104

RTOR Reduction (vph) 0 159 0 0 0 77

Lane Group Flow (vph) 785 887 139 287 174 27

Turn Type Perm Perm Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6

Actuated Green, G(s) 384 384 165 165 16.5 16.5

Effective Green, g (s) 384 384 165 165 16,5 16.5

Actuated g/C Ratio 061 061 026 026 0.26 0.26

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1081 966 314 928 928 415

v/s Ratio Prot 0.44 0.08 0.05

v/s Ratio Perm c0.56 ¢0.12 0.02

v/c Ratio 073 092 044 031 019 0.07

Uniform Delay, d1 86 109 194 186 180 174

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 25 132 4.5 0.9 04 0.3

Delay (s) 1.0 240 238 195 184 17.7

Level of Service B C C B B B

Approach Delay (s) 18.4 209 18.2

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 18.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 62.9 Sum of lost time (s) 8.0

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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CHAPTER 4C. TRAFFIC CONTROL SIGNAL NEEDS STUDIES

Section 4C.01 Studies and Factors for Justifying Traffic Control Signals
Standard:

01 An engineering study of traffic conditions, pedestrian characteristics, and physical characteristics of
the location shall be performed to determine whether installation of a traffic control signal is justified at a
particular location.

02 The investigation of the need for a traffic control signal shall include an analysis of factors related to the
existing operation and safety at the study location and the potential to improve these conditions, and the
applicable factors contained in the following traffic signal warrants:

Warrant 1, Eight-Hour Vehicular Volume
Warrant 2, Four-Hour Vehicular Volume
Warrant 3, Peak Hour

Warrant 4, Pedestrian Volume

Warrant 5, School Crossing

Warrant 6, Coordinated Signal System
Warrant 7, Crash Experience

Warrant 8, Roadway Network

Warrant 9, Intersection Near a Grade Crossing

03 The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a
traffic control signal.

Support:

04 Sections 8C.09 and 8C.10 contain information regarding the use of traffic control signals instead of gates and/
or flashing-light signals at highway-rail grade crossings and highway-light rail transit grade crossings, respectively.

Guidance:

05 A traffic control signal should not be installed unless one or more of the factors described in this
Chapter are met.

06 A traffic control signal should not be installed unless an engineering study indicates that installing a traffic
control signal will improve the overall safety and/or operation of the intersection.

07 A traffic control signal should not be installed if it will seriously disrupt progressive traffic flow.

08 The study should consider the effects of the right-turn vehicles from the minor-street approaches.
Engineering judgment should be used to determine what, if any, portion of the right-turn traffic is subtracted from
the minor-street traffic count when evaluating the count against the signal warrants listed in Paragraph 2.

09 Engineering judgment should also be used in applying various traffic signal warrants to cases where
approaches consist of one lane plus one left-turn or right-turn lane. The site-specific traffic characteristics
should dictate whether an approach is considered as one lane or two lanes. For example, for an approach with
one lane for through and right-turning traffic plus a left-turn lane, if engineering judgment indicates that it
should be considered a one-lane approach because the traffic using the left-turn lane is minor, the total traffic
volume approaching the intersection should be applied against the signal warrants as a one-lane approach.
The approach should be considered two lanes if approximately half of the traffic on the approach turns left and
the left-turn lane is of sufficient length to accommodate all left-turn vehicles.

10 Similar engineering judgment and rationale should be applied to a street approach with one through/left-turn
lane plus a right-turn lane. In this case, the degree of conflict of minor-street right-turn traffic with traffic on the
major street should be considered. Thus, right-turn traffic should not be included in the minor-street volume if
the movement enters the major street with minimal conflict. The approach should be evaluated as a one-lane
approach with only the traffic volume in the through/left-turn lane considered.

1 At a location that is under development or construction and where it is not possible to obtain a traffic count
that would represent future traffic conditions, hourly volumes should be estimated as part of an engineering
study for comparison with traffic signal warrants. Except for locations where the engineering study uses the
satisfaction of Warrant 8 to justify a signal, a traffic control signal installed under projected conditions should
have an engineering study done within 1 year of putting the signal into stop-and-go operation to determine if the
signal is justified. If not justified, the signal should be taken out of stop-and-go operation or removed.

12 For signal warrant analysis, a location with a wide median, even if the median width is greater than 30 feet,
should be considered as one intersection.
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Option:
13 At an intersection with a high volume of left-turn traffic from the major street, the signal warrant analysis

may be performed in a manner that considers the higher of the major-street left-turn volumes as the “minor-street”
volume and the corresponding single direction of opposing traffic on the major street as the “major-street” volume.

14 For signal warrants requiring conditions to be present for a certain number of hours in order to be satisfied,
any four sequential 15-minute periods may be considered as 1 hour if the separate 1-hour periods used in the
warrant analysis do not overlap each other and both the major-street volume and the minor-street volume are for
the same specific one-hour periods.

15 For signal warrant analysis, bicyclists may be counted as either vehicles or pedestrians.
Support:

16 When performing a signal warrant analysis, bicyclists riding in the street with other vehicular traffic are usually
counted as vehicles and bicyclists who are clearly using pedestrian facilities are usually counted as pedestrians.

Option:
17 Engineering study data may include the following:

A. The number of vehicles entering the intersection in each hour from each approach during 12 hours of an
average day. It is desirable that the hours selected contain the greatest percentage of the 24-hour traffic volume.

B. Vehicular volumes for each traffic movement from each approach, classified by vehicle type (heavy trucks,
passenger cars and light trucks, public-transit vehicles, and, in some locations, bicycles), during each
15-minute period of the 2 hours in the morning and 2 hours in the afternoon during which total traffic
entering the intersection is greatest.

C. Pedestrian volume counts on each crosswalk during the same periods as the vehicular counts in Item B
and during hours of highest pedestrian volume. Where young, elderly, and/or persons with physical or
visual disabilities need special consideration, the pedestrians and their crossing times may be classified by
general observation.

D. Information about nearby facilities and activity centers that serve the young, elderly, and/or persons with
disabilities, including requests from persons with disabilities for accessible crossing improvements at the
location under study. These persons might not be adequately reflected in the pedestrian volume count if
the absence of a signal restrains their mobility.

E. The posted or statutory speed limit or the 85"-percentile speed on the uncontrolled approaches to the location.

F. A condition diagram showing details of the physical layout, including such features as intersection
geometrics, channelization, grades, sight-distance restrictions, transit stops and routes, parking conditions,
pavement markings, roadway lighting, driveways, nearby railroad crossings, distance to nearest traffic
control signals, utility poles and fixtures, and adjacent land use.

G. A collision diagram showing crash experience by type, location, direction of movement, severity, weather,
time of day, date, and day of week for at least 1 year.

18 The following data, which are desirable for a more precise understanding of the operation of the intersection,
may be obtained during the periods described in Item B of Paragraph 17:

A. Vehicle-hours of stopped time delay determined separately for each approach.

B. The number and distribution of acceptable gaps in vehicular traffic on the major street for entrance from
the minor street.

C. The posted or statutory speed limit or the 85™-percentile speed on controlled approaches at a point near to
the intersection but unaffected by the control.

D. Pedestrian delay time for at least two 30-minute peak pedestrian delay periods of an average weekday or
like periods of a Saturday or Sunday.

E. Queue length on stop-controlled approaches.

Section 4C.02 Warrant 1, Eight-Hour Vehicular Volume
Support:

01 The Minimum Vehicular Volume, Condition A, is intended for application at locations where a large volume of
intersecting traffic is the principal reason to consider installing a traffic control signal.

02 The Interruption of Continuous Traffic, Condition B, is intended for application at locations where Condition A
is not satisfied and where the traffic volume on a major street is so heavy that traffic on a minor intersecting street
suffers excessive delay or conflict in entering or crossing the major street.

03 It is intended that Warrant 1 be treated as a single warrant. If Condition A is satisfied, then Warrant 1 is
satisfied and analyses of Condition B and the combination of Conditions A and B are not needed. Similarly, if
Condition B is satisfied, then Warrant 1 is satisfied and an analysis of the combination of Conditions A and B is
not needed.
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Standard:

04 The need for a traffic control signal shall be considered if an engineering study finds that one of the
following conditions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in both of the 100 percent columns of Condition A in Table 4C-1 exist on
the major-street and the higher-volume minor-street approaches, respectively, to the intersection; or
B. The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-1 exist on
the major-street and the higher-volume minor-street approaches, respectively, to the intersection.
In applying each condition the major-street and minor-street volumes shall be for the same 8 hours. On
the minor street, the higher volume shall not be required to be on the same approach during each of
these 8 hours.

Option:

05 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if
the intersection lies within the built-up area of an isolated community having a population of less than 10,000, the
traffic volumes in the 70 percent columns in Table 4C-1 may be used in place of the 100 percent columns.
Guidance:

06 The combination of Conditions A and B is intended for application at locations where Condition A is not
satisfied and Condition B is not satisfied and should be applied only after an adequate trial of other alternatives
that could cause less delay and inconvenience to traffic has failed to solve the traffic problems.

Standard:

07 The need for a traffic control signal shall be considered if an engineering study finds that both of the
following conditions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in both of the 80 percent columns of Condition A in Table 4C-1 exist on
the major-street and the higher-volume minor-street approaches, respectively, to the intersection; and
B. The vehicles per hour given in both of the 80 percent columns of Condition B in Table 4C-1 exist on
the major-street and the higher-volume minor-street approaches, respectively, to the intersection.
These major-street and minor-street volumes shall be for the same 8 hours for each condition; however,
the 8 hours satisfied in Condition A shall not be required to be the same 8 hours satisfied in Condition B.
On the minor street, the higher volume shall not be required to be on the same approach during each of
the 8 hours.

Table 4C-1. Warrant 1, Eight-Hour Vehicular Volume

Condition A—Minimum Vehicular Volume

Number of lanes for moving || Vehicles per hour on major street Vehicles per hour on higher-volume
traffic on each approach (total of both approaches) minor-street approach (one direction only)

Major Street | Minor Street || 100%® | 80%" | 70%° | 56%° || 100%?* 80%" | 70%° | 56%°

1 1 500 400 350 280 150 120 105 84
2 or more 1 600 480 420 336 150 120 105 84
2 or more 2 or more 600 480 420 336 200 160 140 112
1 2 or more 500 400 350 280 200 160 140 112

Condition B—Interruption of Continuous Traffic

Number of lanes for moving || Vehicles per hour on major street Vehicles per hour on higher-volume
traffic on each approach (total of both approaches) minor-street approach (one direction only)
Major Street | Minor Street || 100%2 | 80%> | 70%: | 56%¢ || 100% | 80%°> | 70% | s6%"
1 1 750 600 525 420 75 60 53 42
2 or more 1 900 720 630 504 75 60 53 42
2 or more 2 or more 900 720 630 504 100 80 70 56
1 2 or more 750 600 525 420 100 80 70 56

a Basic minimum hourly volume
® Used for combination of Conditions A and B after adequate trial of other remedial measures

¢ May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less
than 10,000

9 May be used for combination of Conditions A and B after adequate trial of other remedial measures when the
major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000
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Option:
08 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if

the intersection lies within the built-up area of an isolated community having a population of less than 10,000, the
traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80 percent columns.

Section 4C.03 Warrant 2, Four-Hour Vehicular Volume
Support:

01 The Four-Hour Vehicular Volume signal warrant conditions are intended to be applied where the volume of
intersecting traffic is the principal reason to consider installing a traffic control signal.

Standard:

02 The need for a traffic control signal shall be considered if an engineering study finds that, for each of
any 4 hours of an average day, the plotted points representing the vehicles per hour on the major street
(total of both approaches) and the corresponding vehicles per hour on the higher-volume minor-street
approach (one direction only) all fall above the applicable curve in Figure 4C-1 for the existing combination
of approach lanes. On the minor street, the higher volume shall not be required to be on the same approach
during each of these 4 hours.

Option:
03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the

intersection lies within the built-up area of an isolated community having a population of less than 10,000,
Figure 4C-2 may be used in place of Figure 4C-1.

Section 4C.04 Warrant 3, Peak Hour
Support:

01 The Peak Hour signal warrant is intended for use at a location where traffic conditions are such that for a
minimum of 1 hour of an average day, the minor-street traffic suffers undue delay when entering or crossing the
major street.

Standard:

02 This signal warrant shall be applied only in unusual cases, such as office complexes, manufacturing
plants, industrial complexes, or high-occupancy vehicle facilities that attract or discharge large numbers of
vehicles over a short time.

03 The need for a traffic control signal shall be considered if an engineering study finds that the criteria in
either of the following two categories are met:

A. If all three of the following conditions exist for the same 1 hour (any four consecutive 15-minute
periods) of an average day:

1. The total stopped time delay experienced by the traffic on one minor-street approach (one
direction only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane
approach or 5 vehicle-hours for a two-lane approach; and

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles
per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes; and

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for
intersections with three approaches or 800 vehicles per hour for intersections with four or more
approaches.

B. The plotted point representing the vehicles per hour on the major street (total of both approaches)
and the corresponding vehicles per hour on the higher-volume minor-street approach (one
direction only) for 1 hour (any four consecutive 15-minute periods) of an average day falls above the
applicable curve in Figure 4C-3 for the existing combination of approach lanes.

Option:
04 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if

the intersection lies within the built-up area of an isolated community having a population of less than 10,000,
Figure 4C-4 may be used in place of Figure 4C-3 to evaluate the criteria in the second category of the Standard.

05 If this warrant is the only warrant met and a traffic control signal is justified by an engineering study, the
traffic control signal may be operated in the flashing mode during the hours that the volume criteria of this warrant
are not met.

Guidance:

06 If this warrant is the only warrant met and a traffic control signal is justified by an engineering study, the
traffic control signal should be traffic-actuated.
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Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
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*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)
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*Note: 80 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 60 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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Figure 4C-3. Warrant 3, Peak Hour

600 \
500 N \\ 2 OR MORE LANES & 2 OR MORE LANES
MINOR | "N\ ~L \/ I
STREET ~N ~N N 2 OR MORE LANES & 1 LANE
HIGHER- L S |
VOLUME 300 S <L S 1 LANE & 1 LANE
APPROACH - S ~— ?< |
VPH 200 ~ S
\\/\\\::¥ 150*
\; *
100 100

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)
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*Note: 100 vph applies as the lower threshold volume for a minor-street

approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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Section 4C.05 Warrant 4, Pedestrian Volume
Support:

01 The Pedestrian Volume signal warrant is intended for application where the traffic volume on a major street is
so heavy that pedestrians experience excessive delay in crossing the major street.
Standard:

02 The need for a traffic control signal at an intersection or midblock crossing shall be considered if an
engineering study finds that one of the following criteria is met:

A.

B.

Option:

For each of any 4 hours of an average day, the plotted points representing the vehicles per hour on
the major street (total of both approaches) and the corresponding pedestrians per hour crossing the
major street (total of all crossings) all fall above the curve in Figure 4C-5; or

For 1 hour (any four consecutive 15-minute periods) of an average day, the plotted point
representing the vehicles per hour on the major street (total of both approaches) and the
corresponding pedestrians per hour crossing the major street (total of all crossings) falls above the
curve in Figure 4C-7.

03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 35 mph, or if the
intersection lies within the built-up area of an isolated community having a population of less than 10,000,
Figure 4C-6 may be used in place of Figure 4C-5 to evaluate Criterion A in Paragraph 2, and Figure 4C-8 may be
used in place of Figure 4C-7 to evaluate Criterion B in Paragraph 2.

Standard:
04 The Pedestrian Volume signal warrant shall not be applied at locations where the distance to the

nearest traffic control signal or STOP sign controlling the street that pedestrians desire to cross is less
than 300 feet, unless the proposed traffic control signal will not restrict the progressive movement of traffic.

05 If this warrant is met and a traffic control signal is justified by an engineering study, the traffic control
signal shall be equipped with pedestrian signal heads complying with the provisions set forth in Chapter 4E.

Guidance:

06 If this warrant is met and a traffic control signal is justified by an engineering study, then:

A.

B.

C.
Option:

If it is installed at an intersection or major driveway location, the traffic control signal should also
control the minor-street or driveway traffic, should be traffic-actuated, and should include pedestrian
detection.

If it is installed at a non-intersection crossing, the traffic control signal should be installed at least

100 feet from side streets or driveways that are controlled by STOP or YIELD signs, and should be
pedestrian-actuated. If the traffic control signal is installed at a non-intersection crossing, at least one of
the signal faces should be over the traveled way for each approach, parking and other sight obstructions
should be prohibited for at least 100 feet in advance of and at least 20 feet beyond the crosswalk or site
accommodations should be made through curb extensions or other techniques to provide adequate sight
distance, and the installation should include suitable standard signs and pavement markings.
Furthermore, if it is installed within a signal system, the traffic control signal should be coordinated.

07 The criterion for the pedestrian volume crossing the major street may be reduced as much as 50 percent if the
15th-percentile crossing speed of pedestrians is less than 3.5 feet per second.

08 A traffic control signal may not be needed at the study location if adjacent coordinated traffic control signals
consistently provide gaps of adequate length for pedestrians to cross the street.

Section 4C.06 Warrant 5, School Crossing
Support:

01 The School Crossing signal warrant is intended for application where the fact that schoolchildren cross the
major street is the principal reason to consider installing a traffic control signal. For the purposes of this warrant,
the word “schoolchildren” includes elementary through high school students.

Standard:

02 The need for a traffic control signal shall be considered when an engineering study of the frequency
and adequacy of gaps in the vehicular traffic stream as related to the number and size of groups of
schoolchildren at an established school crossing across the major street shows that the number of adequate
gaps in the traffic stream during the period when the schoolchildren are using the crossing is less than the
number of minutes in the same period (see Section 7A.03) and there are a minimum of 20 schoolchildren

during

the highest crossing hour.
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Figure 4C-5. Warrant 4, Pedestrian Four-Hour Volume
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Figure 4C-6. Warrant 4, Pedestrian Four-Hour Volume (70% Factor)
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Figure 4C-7. Warrant 4, Pedestrian Peak Hour
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Figure 4C-8. Warrant 4, Pedestrian Peak Hour (70% Factor)
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03 Before a decision is made to install a traffic control signal, consideration shall be given to the
implementation of other remedial measures, such as warning signs and flashers, school speed zones, school
crossing guards, or a grade-separated crossing.

04 The School Crossing signal warrant shall not be applied at locations where the distance to the nearest
traffic control signal along the major street is less than 300 feet, unless the proposed traffic control signal
will not restrict the progressive movement of traffic.

Guidance:
05 If this warrant is met and a traffic control signal is justified by an engineering study, then:

A. [Ifitis installed at an intersection or major driveway location, the traffic control signal should
also control the minor-street or driveway traffic, should be traffic-actuated, and should include
pedestrian detection.

B. [Ifitis installed at a non-intersection crossing, the traffic control signal should be installed at least
100 feet from side streets or driveways that are controlled by STOP or YIELD signs, and should be
pedestrian-actuated. If the traffic control signal is installed at a non-intersection crossing, at least one of
the signal faces should be over the traveled way for each approach, parking and other sight obstructions
should be prohibited for at least 100 feet in advance of and at least 20 feet beyond the crosswalk or site
accommodations should be made through curb extensions or other techniques to provide adequate sight
distance, and the installation should include suitable standard signs and pavement markings.

C. Furthermore, if it is installed within a signal system, the traffic control signal should be coordinated.

Section 4C.07 Warrant 6, Coordinated Signal System
Support:

01 Progressive movement in a coordinated signal system sometimes necessitates installing traffic control signals
at intersections where they would not otherwise be needed in order to maintain proper platooning of vehicles.

Standard:

02 The need for a traffic control signal shall be considered if an engineering study finds that one of the
following criteria is met:

A. On a one-way street or a street that has traffic predominantly in one direction, the adjacent
traffic control signals are so far apart that they do not provide the necessary degree of vehicular
platooning.

B. On a two-way street, adjacent traffic control signals do not provide the necessary degree of
platooning and the proposed and adjacent traffic control signals will collectively provide a
progressive operation.

Guidance:

03 The Coordinated Signal System signal warrant should not be applied where the resultant spacing of traffic
control signals would be less than 1,000 feet.

Section 4C.08 Warrant 7, Crash Experience
Support:

01 The Crash Experience signal warrant conditions are intended for application where the severity and frequency
of crashes are the principal reasons to consider installing a traffic control signal.

Standard:

02 The need for a traffic control signal shall be considered if an engineering study finds that all of the
following criteria are met:

A. Adequate trial of alternatives with satisfactory observance and enforcement has failed to reduce the
crash frequency; and

B. Five or more reported crashes, of types susceptible to correction by a traffic control signal, have
occurred within a 12-month period, each crash involving personal injury or property damage
apparently exceeding the applicable requirements for a reportable crash; and

C. For each of any 8 hours of an average day, the vehicles per hour (vph) given in both of the 80 percent
columns of Condition A in Table 4C-1 (see Section 4C.02), or the vph in both of the 80 percent
columns of Condition B in Table 4C-1 exists on the major-street and the higher-volume minor-street
approach, respectively, to the intersection, or the volume of pedestrian traffic is not less than 80
percent of the requirements specified in the Pedestrian Volume warrant. These major-street and
minor-street volumes shall be for the same 8 hours. On the minor street, the higher volume shall
not be required to be on the same approach during each of the 8 hours.
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Option:

03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if
the intersection lies within the built-up area of an isolated community having a population of less than 10,000, the
traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80 percent columns.

Section 4C.09 Warrant 8, Roadway Network
Support:

01 Installing a traffic control signal at some intersections might be justified to encourage concentration and
organization of traffic flow on a roadway network.
Standard:

02 The need for a traffic control signal shall be considered if an engineering study finds that the common
intersection of two or more major routes meets one or both of the following criteria:

A. The intersection has a total existing, or immediately projected, entering volume of at least 1,000

B.

vehicles per hour during the peak hour of a typical weekday and has 5-year projected traffic
volumes, based on an engineering study, that meet one or more of Warrants 1, 2, and 3 during an
average weekday; or

The intersection has a total existing or immediately projected entering volume of at least 1,000
vehicles per hour for each of any 5 hours of a non-normal business day (Saturday or Sunday).

03 A major route as used in this signal warrant shall have at least one of the following characteristics:
A. Tt is part of the street or highway system that serves as the principal roadway network for through

B.

traffic flow.
It includes rural or suburban highways outside, entering, or traversing a city.

C. It appears as a major route on an official plan, such as a major street plan in an urban area traffic

and transportation study.

Section 4C.10 Warrant 9, Intersection Near a Grade Crossing
Support:

01 The Intersection Near a Grade Crossing signal warrant is intended for use at a location where none of the
conditions described in the other eight traffic signal warrants are met, but the proximity to the intersection of a
grade crossing on an intersection approach controlled by a STOP or YIELD sign is the principal reason to consider
installing a traffic control signal.

Guidance:

02 This signal warrant should be applied only after adequate consideration has been given to other alternatives
or after a trial of an alternative has failed to alleviate the safety concerns associated with the grade crossing.
Among the alternatives that should be considered or tried are:

A.

B.

Providing additional pavement that would enable vehicles to clear the track or that would provide space
for an evasive maneuver, or

Reassigning the stop controls at the intersection to make the approach across the track a

non-stopping approach.

Standard:

03 The need for a traffic control signal shall be considered if an engineering study finds that both of the
following criteria are met:

A. A grade crossing exists on an approach controlled by a STOP or YIELD sign and the center of the

B.

track nearest to the intersection is within 140 feet of the stop line or yield line on the approach; and
During the highest traffic volume hour during which rail traffic uses the crossing, the plotted

point representing the vehicles per hour on the major street (total of both approaches) and the
corresponding vehicles per hour on the minor-street approach that crosses the track (one direction
only, approaching the intersection) falls above the applicable curve in Figure 4C-9 or 4C-10 for the
existing combination of approach lanes over the track and the distance D, which is the clear storage
distance as defined in Section 1A.13.

Guidance:

04 The following considerations apply when plotting the traffic volume data on Figure 4C-9 or 4C-10:

A.

Figure 4C-9 should be used if there is only one lane approaching the intersection at the track crossing
location and Figure 4C-10 should be used if there are two or more lanes approaching the intersection at
the track crossing location.
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