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EXECUTIVE Peters & Associates Engineers, Inc., has conducteaffic

SUMMARY engineering study relating to a Walmart Supercemteposed
to be located on the east side of California Avesiu@ on the
south side of S.E. 25th Street in Topeka, Kan3&a® existing
zoning of the site tracts are currently resideratred commer-
cial. Access to the proposed site will be provibdgdne ac-
cess drive along California Avenue and one accegs dlong
S.E. 25th Street. The primary focus of this rejmtb assess
traffic operational characteristics of several bgantersec-
tions and the access drive intersections propasserte the
site so they provide acceptable operation. Thentercial site
is proposed to consist of a discount retail supeesaind has
provisions for one outlot as indicated on the progite plan.

Existing vehicle turning movement count data weathgred
for the AM and PM peak hours for the following irgections
(as requested by The City of Topeka) in the vigioitthe de-
velopment (counts were made in April, 2013 whilecad was
in session):

California Avenue and S.E. 21st Street
California Avenue and S.E. 24th Street
California Avenue and S.E. 25th Street

California Avenue and S.E. 29th Street (countsipexyby
the City of Topeka).

© O © O

There are no intersection sight distance issutsegiroposed
access drive locations at California Avenue or.Bt 35th
Street.

Projected traffic volumes were calculated for fudild-out of
the proposed Walmart Supercenter and outlot denetop.
The outlot land-use is not yet know, so it was assiifor
completeness as a part of this study. These peojesite-
generated trips were added to the existing trafflames,
which resulted in projected traffic volumes atiadicomple-
tion of the proposed Walmart Supercenter site. falally, at
the request of the City of Topeka, included inphgjected
traffic volumes at initial completion are projectedffic asso-
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ciated with the nearby Dillon’s expansion. Direatl splits and
proposed street assignments at the study inteossoirere made
based on existing traffic volume gravity, transptan network,
and regional use.

The City of Topeka provided a yearly growth rat®d& percent
per year to use to estimate 20-year future traflicmes for the
study intersections. The site-generated trafflawves have been
combined with the 20-year future horizon traffidwoes, which
resulted in projected 20-year traffic volumes with build-out of
the proposed Walmart Supercenter site. Per theese@f the City
of Topeka, also included in the projected 20-yedumes are pro-
jected traffic associated with the nearby Dilloe¥gansion and
projected traffic volumes associated with the reedtlgpment of a
nearby vacant grocery store at the southwest coifrtee intersec-
tion of California Avenue and S.E. 29th Street.

The Walmart Supercenter, once approvals are irepla@xpected
to be open in approximately one year.

Recommendations of this study are summarized ksl

e Itis recommended to construct Drive A at CalifarAivenue
to consist of an outbound right-turn lane, an outtableft-turn
lane and an inbound receiving lane.

e Itis recommended to construct Drive B at S.E. Zitleet to
consist of an outbound right-turn lane, an outbdefteturn
lane and an inbound receiving lane.

e Itis recommended that California Avenue be wideiueakc-
commodate the addition of a southbound left-tune lat Drive
A.

e lItis recommended that S.E. 25th Street be stiipedtcom-
modate a westbound left-turn lane at Drive B. txisstreet
width (approximately 40 feet) is adequate to accowfate the
addition of a westbound left-turn lane.
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e Itis recommended that a fully-actuated traffiosigbe
installed at the intersection of California Averarel
Drive A coincident with the site development. Ttuesf-
fic signal should have provisions to be coordinateti
the existing traffic signals along California Avenu

e The recommended traffic signal at California Aveand
Drive A and the recommended roadway improvements to
California Avenue and S.E. 25th Street must conftrm
City of Topeka design standards and will requingrapal
by the City.

e The new access drives (Drives A and B) must conform

City of Topeka design standards and will requirprapal
by the City.
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INTRODUCTION Peters & Associates Engineers, Inc., has conducteaffic

engineering study relating to a Walmart Supercenter
posed to be located on the east side of CalifdkmeEnue and
on the south side of S.E. 25th Street in TopekaskKs. The
existing zoning of the site tracts are currentlidential and
commercial. Access to the proposed site will e/igied by
one access drive along California Avenue and onessc
drive along S.E. 25th Street. The primary focuthdf re-
port is to assess traffic operational charactessif several
nearby intersections and the access drive inteossgbro-
posed to serve the site so they provide acceptgdaration.
The commercial site is proposed to consist of eatist re-
tail superstore and has provisions for one ousanédicated
on the project site plan (a reduced copy of treegin is
included in the Appendix for reference).

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

o Evaluate existing traffic conditions in the vicyf the
site.

o Determine projected traffic volumes entering anitimx
the proposed development at the nearby study aters
tions and the access drive intersections propasedrte
the site.

« Identify the effects on traffic operations for exig traf-
fic in combination with site-generated traffic asisted
with the Walmart Supercenter development as prapose

o Evaluate traffic operations for the following cotoins:

o Existing traffic conditions.

o Projected traffic conditions at initial completioh
the site development. (Includes projected traffic e
pected to be associated with the nearby Dillon’s Ex
pansion.)

o Projected future 20-year traffic conditions withl fu
build-out of the proposed development. (Includes

PETERS & ASSOCIATES
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projected traffic expected to be associated wi¢h th
nearby Dillon’s Expansion and the re-development
of a nearby vacant grocery store.)

o Projected no-build future 20-year traffic conditson
without the proposed Walmart Supercenter develop-
ment.

o Evaluate traffic operations for the nearby studgrisec-
tions and the access drive intersections propasedrte
the site and make recommendations for improvements
which may be necessary and appropriate for acceptab
traffic operations for each of the projected tatfondi-
tions.

In the following sections of this traffic study k@pare traf-
fic data, study methods, findings and recommendatidhe
study is technical in nature. Analysis techniquapleyed
are those most commonly used in the traffic enginggro-
fession for traffic impact analysis. Certain data calcula-
tions relative to traffic operational analysis egéerenced in
the report. Complete calculations and data areided in the
Appendix of the report.
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THE SITE The location of the development is within the city limits of

P
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Topekain Shawnee County, Kansas. The Walmart Super-
center development is proposed to be located on the east side
of California Avenue and on the south side of S.E. 25th
Street. The siteis currently an undeveloped tract.

The proposed devel opment site location and vicinity are
shown on Figures 1 and 2, which follow.

Access to the Walmart Supercenter site, as shown on the site
plan, is proposed from one access drive (Drive A) intersect-
ing California Avenue approximately 1,000 feet south of
S.E. 25th Street and one access drive (Drive B) intersecting
S.E. 25th Street approximately 950 feet east of California
Avenue. Drives A and B are each proposed to be con-
structed to consist of an outbound right-turn lane, an out-
bound left-turn lane and an inbound receiving lane. Drive B
will also be used as the primary truck drive.

The Topeka Metro is the area public transit system. Cur-
rently the Topeka Metro runs along the site frontage on Cali-
fornia Avenue and along S.E. 25th Street. The nearest exist-
ing bus stopsin the vicinity of the site are located on the
southeast corner of California Avenue and S.E. 25th Street
and another stop located aong the south side of S.E. 25th
Street approximately 250 feet east California Avenue.

Development of the proposed Walmart Supercenter site, as
shown on the attached site plan, calls for the construction of
adiscount superstore, plus access drives and parking and has
provisions for one outlot. Asapart of t his development,
sidewalks will be constructed along the site frontage to tie
into the existing sidewalk system in the vicinity to accom-
modate the nearby pedestrians and bicyclists,
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Figure 2 — Site Location Map
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STREET SYSTEM California Avenue, at the site, is a four-lane roadway consist-

ing of two northbound lanes and two southbounddan# its
intersections with S.E. 21st Street, S.E. 25thébtmad S.E.
29th Street, California Avenue widens to accommeda¢ ad-
dition of northbound and southbound left-turn laaesach of
these locations. This roadway is constructed wuttios and
gutters and there are sidewalks along both sidégimmmedi-
ate vicinity of the site. The speed limit is 39esiper hour in
the vicinity. California Avenue is classified a®encipal Arte-
rial on the City of Topeka Functional ClassificatiBlan.

S.E. 25th Street at the site, is an approximate 40-foot wide
street with no pavement markings. At the westbaapploach
to California Avenue, S.E. 25th Street is stripg@dansist of a
westbound left-turn lane, a westbound thru/rightrtane and
an eastbound receiving lane. This roadway is coctgd with
curbs and gutters and there are sidewalks alongailth side
of the street in the immediate vicinity of the sifEhe speed
limit is 30 miles per hour in the vicinity. S.E5th Street is
classified as a Collector on the City of Topekadtiamal Clas-
sification Plan.

The following study intersections in the vicinitfthe site are
traffic signal controlled:

California Avenue and S.E. 21st Street
California Avenue and S.E. 24th Street
California Avenue and S.E. 25th Street
California Avenue and S.E. 29th Street .

o ©0 0 ©O

There is an existing high school (Highland ParkiH8ghool)
located on the north side of S.E. 25th Street anthe east side
of California Avenue. The east leg of the traffignal con-
trolled intersection of California Avenue and S2@th Street is
an access drive to the high school.

The following photos show the general layout of afieremen-
tioned study intersections along California Aventotos
were taken at locations as indicated on the cagtion
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The Site

Looking north on California Avenue
at the site.

S.E. 25th Street

Looking south on California Avenue
toward S.E. 25th Street.

California Avenue

Looking west on S.E. 25th Street
toward California Avenue.

S.E. 24th Street

Looking north on California Avenue
Toward S.E. 24th Street.

7
= °
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)

Looking east on S.E. 24th Street
toward California Avenue.
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Looking north on California Avenue
toward S.E. 29th Street.

Looking west on S.E. 29th Street
toward California Avenue.

California Avenue

Looking north on California Avenue
toward S.E. 21st Street.

PETERS & ASSOCIATES
ENGINEERS, INC.




affickStudy
EXISTING TRAFFIC Hourly, 24-hour traffic counts were made at théofeing
CONDITIONS location in the vicinity of the development by tleisnsultant
as a part of this study as follows:

Hourly, 24-hour traffic count data for these looas are
summarized on Table 1 and Chart 1.

24-HOUR TABLE &
STREET VOLUME CHART
California Avenue at the Site 17,932 Table 1/Chart 1

Traffic count data collected as a part of this gtundlude
weekday AM and PM peak hours vehicle turning movame
counts at the following intersections:

o California Avenue and S.E. 21st Street. (Traffitumoes
at California Avenue and S.E. 21st Street have laelen
justed as shown on Figure 3, to account for the iegs
of this intersection being under construction attime
of data collection. Adjustments were made by idirig
counts on the west leg from previous traffic coyprs
vided by the City.)

o California Avenue and S.E. 24th Street

o California Avenue and S.E. 25th Street

o California Avenue and S.E. 29th Street (PM peak hou
counts only provided by the City of Topeka).

The peak hours vehicle turning movement count aata
these intersections are summarized in the folloyeeak
hour turning movement Charts 2 thru 8 and are pteddn
more detail in the Appendix of this report.

The City of Topeka has required the PM peak holneto
analyzed as a part of this study. PM peak houicleturn-
ing movement counts made as a part of this stuglglaown
on Figure 3, "Existing Traffic Volumes - PM PeakHd

PETERS & ASSOCIATES
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California Avenue at the Site
TIME Northbound Southbound NB + SB
01:00 PM 506 539 1044
02:00 PM 556 547 1103
03:00 PM 577 803 1380
04:00 PM 629 834 1463
05:00 PM 659 820 1479
06:00 PM 558 637 1195
07:00 PM 480 534 1014
08:00 PM 459 451 910
09:00 PM 280 322 602
10:00 PM 215 204 420
11:00 PM 118 130 248
12:00 AM 56 57 112
01:00 AM 38 48 86
02:00 AM 36 53 89
03:00 AM 39 25 64
04:00 AM 54 19 73
05:00 AM 132 70 203
06:00 AM 306 180 487
07:00 AM 968 447 1415
08:00 AM 494 387 881
09:00 AM 405 369 774
10:00 AM 391 393 783
11:00 AM 464 534 997
12:00 PM 534 576 1110
24-Hour Total: 8954 8978 17932
1200 - California Avenue at the Site - Traffic Hourly Volu  mes
= Northbound
1000 B Southbound -
o 800 -
g
S 600 -
2
>
£ 400 -
200
O |
Q®Q®Q®Q®Q®Q®Q®Q®Q®Q®Q® N v‘ v@
PSEPPESPSSSS 0° NN 0° P <
FFEFEE S ® NN SN\ INRN
Hour

Table 1—Chart 1 24-Hour Traffic Counts
California Avenue at the Site
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TRIP GENERATION and
SITE TRAFFIC

PROJECTIONS
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The Trip Generation, an Informational Report (8thtien),
2008, published by the Institute of Transportatimgineers
(ITE) and The Trip Generation Software (Versionyavi-
crotrans), were utilized in calculating the magdéwf traf-
fic volumes expected to be generated by the praplase-
uses of the Walmart Supercenter development. Tdrese
reliable sources for this information and are ursady

used in the traffic engineering profession.

Using the selected trip generation rates, calanativere
made as a part of this study to provide a reliastenate of
traffic volumes that can be expected to be assstiatith
the development as proposed. Applying the appagpri
trip-generation rates to the land uses proposethi®de-
velopment makes these calculations. The landarsié
proposed outlot was assumed for completeness. |tReu
these calculations are summarized on Table 2, “Sanyof
Trip-Generation.”

These calculations indicate that approximately 9,6&hi-
cle trips (combined in and out) per average weelatay
projected to be generated by the proposed WalnugerS
center and assumed outlot land uses on this Git¢his
total, approximately 397 vehicle trips are estirdataring
the traffic conditions of the AM peak hour and apg+
mately 812 vehicle trips are estimated during th#it
conditions of the PM peak hour.

24-HOUR AM PM
TWO-WAY PEAK HOUR PEAK HOUR
PROPOSED APPROXIMATE ITE WEEKDAY TRIPS TRIPS
LAND USE SIZE CODE TRIPS ENTER EXIT
Walmart Discount Superstore 155,288 Sq. Ft. 813 8,250 146 113 351 365
Outlot 1 *Assumed Fast-Food Restaurant 3,500 Sq. Ft. 934 1,389 70 68 50 46
TOTALS: 9,639 216 181 401 411
TOTAL ENTERING + EXITING “
*The volumes for the outlot land-use have been adjusted to reflect 20% internal trip capture.
Table 2 —Summary of Trip-Generation
PETERS & ASSOCIATES
B ENGINEERS, INC. Page 17




P

PETERS & ASSOCIATES
ENGINEERS, INC.

xaffickStudy

The data for the outlot land use has been adjusted
“internal trip capture” (i.e. multi-purpose tripsttin the
site as opposed to new trips for each site lanyl use

These data have been adjusted for “pass-by” tripsthat
portion of the site-destined traffic likely to corfiem the
existing adjacent street traffic stream). Tabl&lBip-
Generation Adjustments,” lists the specific valuesd to
adjust raw trip-generation data for “pass-by.”

Retail commercial traffic, as will be associatedhgite,
ordinarily contributes greater during the PM peakliithan
the AM peak hour to the adjacent street trafficdibons
during the on-street AM and PM peak traffic houtgldi-
tionally, the City of Topeka has required this sttl ana-
lyze the PM peak hour only. Accordingly, the PMake
traffic period of the adjacent streets is the icafperating
conditions which have warranted primary traffic lgses as
a part of this study.

Bul. = 5
L c5al@88ul §
SESRIECBg| G4
e S585 888 3538
< =S=H a0 L o Qr
Parcel Number 1 2 z
Daily External Trips 8,599 1,213 9,812
% of External Trips 87.64% 12.36% | 100.00%
% Pass-By Trips 17.20% 50.00% 21.25%
Net New Trips 7,120 607 7,726
% Net New Trips 92.15% 7.85% 100.00%
Table 3 —Trip-Generation Adjustments
Page 18
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Once projected traffic was estimated for the sitesctional
distributions were made to reflect the percentricgated
left and right-turns at the study intersectionsreEtional
distribution percentages used in this study arevahan Fig-
ure 4, “Directional Distribution - Site Traffic.The direc-
tional distribution percentages for site traffioradeen
equated to percentage turns for each movemeng atuly
intersections. These values are shown on:

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

The site-generated traffic volumes shown on Figuré&ite-
Generated Traffic Volumes - PM Peak Hour,” resudtr
applying the projected entering and exiting perages
shown on Figures 5 and 6 to the corresponding gtexe
site-generated traffic volumes summarized on Table
“Summary of Trip-Generation.”

The site-generated traffic volumes shown on Figuaad
corresponding existing background traffic volumiesven
on Figure 3 have been combined and the resultdegrieted
on Figure 8, “Projected Traffic Volumes at init@bmple-
tion - PM Peak Hour.” Additionally, at the requesthe
City of Topeka, projected traffic volumes assodatéth the
nearby Dillon’s expansion have been assumed arauated
for on traffic volumes depicted on Figure 8.

The City of Topeka provided a yearly growth rat®df per-
cent per year to use to estimate 20-year futuféctranl-
umes for the study intersections. The site-geadrabffic
volumes have been combined with the 20-year futore
zon traffic volumes, which resulted in projectedy2@r traf-
fic volumes with full build-out of the proposed Wert Su-
percenter site. Per the request of the City ofekapalso
included in the projected 20-year volumes are ptepbtraf-
fic associated with the nearby Dillon’s expansiod aro-
jected traffic volumes associated with the re-depeient of
a nearby vacant grocery store at the southwesecofrthe
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intersection of California Avenue and S.E. 29tte&tr The
results are depicted on Figure 9, “Full Build-OubjBcted
20-Year Traffic Volumes - PM Peak Hour.”

No-build projected 20-year traffic volumes are sham
Figure 10, “No-Build Projected 20-Year Traffic Vohes -
PM Peak Hour.”

Traffic volumes shown on Figures 3, 8, 9 and 10tlaeeval-
ues used in capacity and level of service calauiatcon-
ducted as a part of this study. The effect oftexgsback-
ground traffic (i.e. the adjacent street non-sadfic which
exists) and projected traffic associated with itedevelop-
ment as well as background growth, plus planneithityc
development by others has thus been accounted thisi
analysis.

Page 20
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Generally, the "capacity" of a street is a measfiits ability
to accommodate a certain magnitude of moving vekiclt
is a rate as opposed to a quantity, measuredrnstef vehi-
cles per hour. More specifically, street capafers to the
maximum number of vehicles that a street elemegt én
intersection) can be expected to accommodate ivea g
time period under the prevailing roadway and tcadfondi-
tions.

Traffic operational analysis for the study intetgats were
evaluated based on the methodologies outlinedeiigh-
way Capacity Manual, 2010 Edition, published by Tinens-
portation Research Board. The operating conditatras
intersection are graded by the “level of servicgierienced
by drivers. Level of service (LOS) describes thality of
traffic operating conditions and is rated from “#&'“F”.
LOS “A” represents the most desirable conditiorhviiee-
flow movement of traffic with minimal delays. LO$™
generally indicates severely congested conditiaitis ex-
cessive delays to motorists. Intermediate grad&s Gf, D,
and E reflect incremental increases in the avedatpy per
stopped vehicle. Delay is measured in secondsgiecle.
The table below shows the upper limit of delay asded
with each level of service for signalized and ugmslized
intersections.

Intersection Level of Service Delay Thresholds

Level of Service

(LOS) Signalized Un-Signalized
A <10 Seconds <10 Seconds
B < 20 Seconds <15 Seconds
C < 35 Seconds < 25 Seconds
D < 55 Seconds < 35 Seconds
E < 80 Seconds < 50 Seconds
F > 80 Seconds > 50 Seconds

Page 21
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The LOS rating deemed acceptable varies by communit
facility type and traffic control device. A LOS “08 the
desirable goal for movements at un-signalized setetions
that must yield to other movements; however, a EBSor
“F" is often accepted for low to moderate trafficlvmes
where the installation of a traffic signal is natnmanted by
the conditions at the intersection or the locatsodeemed
undesirable for signalization for other reasons.dtgnal-
ized intersections, level of service and averadaydelate to
all vehicles using the intersection. LOS “D” is tiypical
desirable standard for signalized intersectionksiidy in-
tersections were evaluated using the Synchro aragft-
ware package based on Highway Capacity Manual rdetho
This computer program has been proven to be reliabken
used to analyze capacity and levels of traffic iserunder
various operating conditions. Detailed resultsdibcapacity
calculations are included in the Appendix. Theaadpt
street weekday PM peak traffic period was usedhese
calculations. Factors included in the analysisasr&llows

o Existing traffic volumes and patterns.

« Directional distribution of projected traffic volues.

o Existing, planned and proposed intersection gegmetr
(including elements such as turn lanes, curb ratfii).

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

e Background traffic growth.

o Traffic generated by developments by others.

o Existing or proposed traffic control.

The traffic signal data used in the capacity analig the
traffic study reflects existing timings provided the City of
Topeka. Additionally, a peak hour factor of 0.9&lbeen
used in the analysis of this study.

PETERS & ASSOCIATES
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CAPACITY ANALYSIS

Level of Service Analysis Results

Existing Traffic Conditions

Capacity and level of service analysis was perfarfoe exist-
ing traffic volumes, lane geometry and traffic cohfor the
PM peak hour for the following study intersections:

o California Avenue and S.E. 21st Street*
o California Avenue and S.E. 24th Street
o California Avenue and S.E. 25th Street
o California Avenue and S.E. 29th Street.

*Traffic volumes at California Avenue and SE. 21st Street
have been adjusted to account for the west leg of thisinter-
section being under construction at the time of data collec-
tion. Adjustments were made on the west leg of thisinter-
section using City provided previous traffic counts at this
intersection.

As indicated in Table 4, “Level of Service Summarixisting
Traffic Conditions,” all of the intersections cuntly operate at
what calculates as an acceptable LOS “C” or beiteng the
existing conditions of the PM peak hour at the gtundersec-
tions. Additionally, all vehicle movements curdgriperate at
what calculates as an acceptable LOS “D” or bébieexisting
traffic conditions at the study intersections foe PM peak
hour under existing traffic conditions.

Traffic volumes used for this analysis are showrrmure 3,
"Existing Traffic Volumes - PM Peak Hour.”

EXISTING TRAFFIC CONDITIONS

INTERSECTION

Traffic Control

Eastbound
Left-Turn
Eastbound
Thru
Eastbound
Right-Turn
Westbound
Left-Turn
Westbound
Thru
Westbound
Right-Turn
Northbound
Left-Turn
Northbound
Thru
Northbound
Right-Turn
Southbound
Left-Turn
Southbound
Thru
Southbound
Right-Turn
Overall
Intersection

s
<
S
O
=]
>
<

Seconds / Vehicle

- LEVEL OF SERVICE

Intersection
Capacity
Utilization (%)

California Avenue and S.E. 21st Street [ pm ] senae [ D] c]c] bl C [ o] B [ o] c [ c 27.4 65.3%
California Avenue and S.E. 24th Street [ PM | sienaL ] B | B [ B ] B [ A ] A [ A 6.4 46.8%
California Avenue and S E. 25th Street [ pm T senaL T c ] B | c ] B [ A ] A [ A A | B 10.9 49.7%
California Avenue and S.E. 29th Street [ pm ] senaL | D] [ c] [ c] C [ c ] B [ c 23.4 52.7%
Table 4 -Level of Service Summary - Existing Traffic Condiis
D PETERS & ASSOCIATES
ENGINEERS, INC.
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Projected Traffic Conditions at Initial Completion

Capacity and LOS analysis was performed for prepkttaf-
fic conditions at initial completion of the sitev@#opment for
the PM peak hour for the following intersections:

o California Avenue and S.E. 21st Street
o California Avenue and S.E. 24th Street
o California Avenue and S.E. 25th Street
e California Avenue and S.E. 29th Street.
o California Avenue and Drive A

e S.E. 25th Street and Drive B.

Traffic volumes used for these projected traffioditions are
shown on Figure 8, “Projected Traffic Volumes ati#h
Completion - PM Peak Hour.” The operating condiiqumo-
jected to exist at the study intersections are sarzed in
Table 5, “Level of Service Summary - Projected ficaCon-
ditions at Initial Completion.” Additionally, proged traffic
volumes associated with the nearby Dillon’s expamsiave
been assumed and accounted for on traffic volurapsted
on Figure 8

As indicated in Table 5, all of the study intersacs are ex-
pected to continue to operate at what calculates accept-
able LOS “C” or better during the PM peak hourtfogse
projected conditions at initial completion. Additially, all
vehicle movements are expected to operate at vatailates
as LOS “D” or better for existing traffic conditisrat the
study intersections for the PM peak hour.

PROJECTED TRAFFIC CONDITIONS
AT INITIAL COMPLETION

Eastbound
Left-Tumn
Eastbound
Thru
Eastbound
Right-Turn
Left-Turn
Thru
Right-Turn
Left-Tumn
Thru
Right-Tumn
Left-Tumn
Thru
Right-Turn
Overall

Intersection

>
&
©
[a]

Westbound
Westbound
Westbound
Northbound
Northbound
Northbound
Southbound
Southbound
Southbound
Capacity
Utilization (%)

I
1S
S
(@]
<
>
<

Intersection

Traffic Control
Seconds / Vehicle

INTERSECTION PEAK HOUR - LEVEL OF SERVICE

California Avenue and S.E. 21st Street | pv ] senat [ D] c [ c] o] D [ o] B [ o] D [ c 34.2 71.6%

California Avenue and S.E. 24th Street [ pv [ senal ] D [ D [ A ] A | A A [ A 5.0 72.2%

California Avenue and S.E. 25th Street [ pv ] senaL [ D] D [ D] D [ A ] A | A A [ B 14.3 60.9%

California Avenue and S.E. 29th Street | PM | seNaL [ D ] [ [ c] [ [ b ] C | o] B [ c 25.5 69.8%

California Avenue and Drive A [ pvm | senaL ] [ c ] [ B ] [ A | Al A [ A 6.0 47.7%

S.E. 25th Street and Drive B [ pvm [ rstorsieN | [ A [ Al Aa] [ B ] [ A ] [ na 2.4 30.9%
Table 5 -Level of Service Summary - Projected Traffic Coiuis at Initial Completion
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Projected average control delay (seconds per \@hacld
intersection capacity utilization are found to loeeptable for
all of the study intersections.

For these projected traffic conditions, analysis wanducted
with existing lane geometry and traffic controttag¢ study
intersections plus the following assumed (depisttemati-
cally on the following page):

o California Avenue constructed to accommodate tluk-ad
tion of a southbound left-turn lane at Drive A.

o S.E. 25th Street striped to accommodate a westblefind
turn lane at Drive B.

o Drives A and B each constructed to consist of &n ou
bound lane right-turn lane, an outbound left-tme and
an inbound receiving lane.

o With traffic signal control at the intersection®©élifornia
Avenue and Drive A.

The recommended widening on California Avenue aguad
control at the intersection of California Avenuadrive A
would allow acceptable traffic operations and aaféty and
convenience for this intersection.
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Projected Traffic Conditions Intersection and Roagviseometry
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Full Build-Out Projected 20-Year Traffic Conditions

Capacity and LOS analysis was performed for fuilldaaut pro-
jected 20-year traffic conditions for the PM peakihfor the fol-
lowing study intersections:

o California Avenue and S.E. 21st Street
e California Avenue and S.E. 24th Street
o California Avenue and S.E. 25th Street
e California Avenue and S.E. 29th Street.
o California Avenue and Drive A

e S.E. 25th Street and Drive B.

Traffic volumes used for these projected traffioditions are
shown on Figure 9, “Full Build-Out Projected 20-Y@&aaffic Vol-
umes - PM Peak Hour.” The City of Topeka providegkarly
growth rate of 0.5 percent per year to use to eg&r0-year future
traffic volumes for the study intersections. The-generated traf-
fic volumes have been combined with the 20-yearr@horizon
traffic volumes, which resulted in projected 204y&affic volumes
with full build-out of the proposed Walmart Superts site. Per
the request of the City of Topeka, also includethenprojected 20-
year volumes are projected traffic associated thighnearby Dil-
lon’s expansion and projected traffic volumes asged with the
re-development of a nearby vacant grocery stotieeasouthwest
corner of the intersection of California Avenue &#. 29th Street.
The operating conditions projected to exist atdfiuely intersection
are summarized in Table 6, “Level of Service Sunymdtull
Build-Out Projected 20-Year Traffic Conditions.”

FULL BUILD-OUT PROJECTED
20-YEAR TRAFFIC CONDITIONS

Eastbound
Thru
Eastbound
Right-Turn
Westbound
Left-Turn
Westbound
Thru
Westbound
Right-Turn
Northbound
Left-Turn
Northbound
Thru
Northbound
Right-Turn
Southbound
Left-Turn
Southbound
Thru
Southbound
Right-Turn

2
3 S
o
=0
2 &
[}
LﬁJ

Traffic Control
Intersection
Avg. Control
Intersection
Capacity
Utilization (%)

Seconds / Vehicle

INTERSECTION PEAK HR - LEVEL OF SERVICE

California Avenue and S.E. 21st Street [ v ] senae [ D] D[ D] D] D [ o] B [ o] D [ o 41.8 77.2%

California Avenue and S.E. 24th Street [ pv T senaL ] D | D [ A ] A | Al A | A 5.2 77.8%

California Avenue and S.E. 25th Street [ pv ] senaL [ D] D [ o] D [ A ] A | B] A [ B 15.3 64.6%

California Avenue and S.E. 29th Street [ pv | senal [ D ] C | o] C [ b ] 9 [ o] C [ ¢ 28.8 63.3%

California Avenue and Drive A [ pm ] sinaL ] | c ] | c | [ A [ A ] a] [ A 6.1 49.9%

S.E. 25th Streetand Drive B [ pm [ storsen | [ A T Al Al [ B ] [ A ] [ ra 2.3 30.9%
Table 6 -Level of Service Summary - Full Build-Out Project@ Year Traffic Conditions
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As indicated in Table 6, for the these projecte¢y@8r traffic con-
ditions at the study intersections, intersectioarail LOS are ex-
pected to continue to operate at what calculates acceptable
LOS “D” and all vehicle movements at the study iséetions are
expected to continue to operate at what calcukgesLOS “D” or
better for the PM peak hour.

Projected average control delay (seconds per whadd intersec-
tion capacity utilization are found to be accepgdbk all of the
study intersections with the recommended improvesmassumed
(same improvements as previously stated in theepteql traffic
conditions at initial completion).

No-Build Projected 20-Year Traffic Conditions

Capacity and LOS analysis was performed for noeljpiibjected
20-year traffic conditions (without the traffic wwhes associated
with the site development) to include City-providgodwth rate of
0.5 percent per year for 20 years, plus, per theast of the City,
projected traffic associated with the nearby Dikkoexpansion and
projected traffic volumes associated with the reedlgoment of a
nearby vacant grocery store at the southwest coifrtbe intersec-
tion of California Avenue and S.E. 29th Streettfoe PM peak
hour for the study intersections.

Traffic volumes used for these projected traffinditions are
shown on Figure 10, “No-Build Projected 20-Yearfiicavol-
umes - PM Peak Hour.” The operating conditiongguted to ex-
ist at the study intersection are summarized iner@p“Level of
Service Summary - No-Build Projected 20-Year Tra@ondi-
tions.” As indicated in Table 7, all of the studyersections over-
all LOS is projected to operate at what calculatean acceptable
LOS “C” or better during the PM peak hour and alhicle move-
ments for the projected 20-year traffic conditiabshe study in-
tersections are expected to operate at what cédsudas LOS “D”
or better for the PM peak hour.

Projected average control delay (seconds per whadd intersec-
tion capacity utilization are found to be accepgdbk all of the
study intersections.
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ENGINEERS, INC.




raffickStudy

= kel kel - c|o kel o c | hel T c|T il T o - _ m =
S c = c Eleec|ec cElcec|c = 5 — Q2 S

NO-BUILD PROJECTED g Ec|E _|ES|Ec(E_|E5(5E|5.155]|55|5.155]=¢ | IO
& 38|13 2|135|3%|152|3|88|8E|8E(|282|282(|28] ¢ |EEEN BEE

- i ) o o oy
20-YEAR TRAFFIC CONDITIO 8 s:|2F|85(35|5F|35|28|leF|e5l55(57|55] 5 ¢ |IGERE BEE

L = % | © o = = ¥ 2 : =
£ el I [ el A R ) R 0 R I £ g E 268
[ o = 5
=

INTERSECTION PEAK HOUR - LEVE = )

California Avenue and S.E. 21st Street D D C | 71.1% |
California Avenue and S.E. 24th Street PM SIGNAL D D A A A A A | 51.8% |
California Avenue and S.E. 25th Street PM SIGNAL D D D D A A A A B | 53.2% |
California Avenue and S.E. 29th Street PM SIGNAL D C D C D C D B C

Table 7 -Level of Service Summary - No-Build Projected 20ax&raffic Conditions
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TRAFFIC SIGNAL In evaluating the need for a traffic signal, certastablished

WARRANTS ANALYSIS warrants must be examined by a comprehensive igatisin
of traffic conditions and physical characteristéghe loca-
tion. The decision to install a traffic signalaaparticular lo-
cation must be evaluated quantitatively relativehese war-
rants. These warrants, as specified in the Mao&lniform

Traffic Control Devices (MUTCD), are described ietail in
the appendix of this report. They are summarizefbidows:

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

® & & 6 O o o o

Traffic signal warrants analysis was made for prigd traffic
volumes at initial completion of the developmentttee in-
tersection of California Avenue and Drive A.

Based on volume criteria set out in the MUTCD, ésWound
that three traffic signal warrants are projectetieanet for
the intersection of California Avenue and Drive tAratial
completion of the development of the Walmart Supeter
site as proposed. Volumes are projected to becwrit at
this intersection to satisfy Warrants 1, 2 andrgaffic signal
control would be appropriate for this intersectiorcoincide
with the development as proposed. The trafficaigvar-
rants analysis results for this intersection arerearized in
Table 8, “Traffic Signal Warrants Results - Calif@ Avenue
and Drive A - Projected Traffic Conditions at IaitComple-
tion of the Site.” Traffic signal warrants are egped to con-
tinue to be met with the additional 20-year backgiabtraffic
growth included.
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FINAL RESULTS: Traffic Signal Warrants Analysis
Projected Traffic
Conditions Hour warrant was met:
Major St.:  California Avenue
Minor St.:  Drive A VOLUME COMB. 4 Hr. Peak
600 900 480 720
150 75 120 60
SUM MAX. Warrant Number
HOUR MAJOR MINOR 1A 1B 1AB 2 3
7:00 1516 49 0 0 0 0 0 0 0
8:00 950 42 0 0 0 0 0 0 0
9:00 875 42 0 0 0 0 0 0 0
10:00 911 58 0 0 0 0 0 0 0
11:00 1220 60 0 0 0 0 1 0 0
12:00 1326 105 0 1 0 0 1 1 0
13:00 1345 111 0 1 0 0 1 1 0
14:00 1401 112 0 1 0 0 1 1 0
15:00 1608 104 0 1 0 0 1 1 0
16:00 1733 106 0 1 0 0 1 1 1
17:00 1936 127 0 1 1 1 1 1 1
18:00 1444 122 0 1 1 1 1 1 0
19:00 1257 127 0 1 1 1 1 1 0
20:00 1119 110 0 1 0 0 1 0 0
21:00 813 94 0 0 0 0 1 0 0
0 9 3 8 2
This intersection SATISFIES the warrants for signal ization
as outlined in the "M.U.T.C.D."

PETERS & ASSOCIATES

ENGINEERS, INC.

Table 8
Traffic Signal Warrants Results
California Avenue and Drive A
Projected Traffic Conditions
at Initial Completion.
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FINDINGS and Findings of this study are summarized as follows:
RECOMMENDATIONS

e For the development of the Walmart Supercenterasiteroposed,
approximately 9,639 vehicle trips (combined in ant) per aver-
age weekday are projected to be generated byrdeulses land
uses on this site. Of this total, approximately 88hicle trips are
estimated during the traffic conditions of the Algix hour and
approximately 812 vehicle trips are estimated dytire traffic
conditions of the PM peak hour.

o Capacity and level of service analysis was perfarfoe existing
traffic volumes, lane geometry and traffic confial the PM peak
hour for the study intersections. All of the irsiections currently
operate at what calculates as an acceptable LO®r‘Gétter dur-
ing the existing conditions of the PM peak houthatstudy inter-
sections. Additionally, all vehicle movements emtty operate at
what calculates as an acceptable LOS “D” or bétteexisting
traffic conditions at the study intersections fog PM peak hour
under existing traffic conditions.

e Capacity and LOS analysis was performed for prepkttaffic con-
ditions at initial completion of the site developmé&r the PM
peak hour for the study intersections. All of #tedy intersections
are expected to continue to operate at what ca&sibs an accept-
able LOS “C” or better during the PM peak hourtfoese projected
conditions at initial completion with roadway amdftic signal im-
provements proposed. Additionally, all vehicle rments are ex-
pected to operate at what calculates as LOS “Ojetter (most of
which are projected to operate at LOS “C” of bgtfer existing
traffic conditions at the study intersections foe PM peak hour.
Projected average control delay (seconds per \&@hacid intersec-
tion capacity utilization are expected to be acakletfor all of the
study intersections.

o Based on volume criteria set out in the MUTCD, @sWound that
three traffic signal warrants are projected to &t for the intersec-
tion of California Avenue and Drive A at initial cgpletion of the
development of the Walmart Supercenter site asgsegh Vol-
umes are projected to be sufficient at this intetisa to satisfy

PETERS & ASSOCIATES
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Warrants 1, 2 and 3. Traffic signal control woh&lappropriate for
this intersection to coincide with the developmasnproposed.
Traffic signal warrants are expected to continubdaanet with the
additional 20-year background traffic growth inckad

e The recommended widening on California Avenue agda con-
trol at the intersection of California Avenue andv@ A would al-
low acceptable traffic operations and add safety@mnvenience
for this intersection.

e Capacity and LOS analysis was performed for fuilldaaut pro-
jected 20-year traffic conditions for the PM peakihfor the study
intersections. For the projected 20-year traffinditions at the
study intersections, intersection overall LOS aqgeeted to oper-
ate at what calculates as an acceptable LOS “D’afinehicle
movements at the study intersections are expeatedritinue to
operate at what calculates as a LOS “D” or betiettfe PM peak
hour. Additionally, projected average control gglseconds per
vehicle) and intersection capacity utilization &end to be accept-
able for all of the study intersections with theaemended im-
provements assumed.

e Capacity and LOS analysis was performed for noebpiibjected
20-year traffic conditions (without the traffic wwhes associated
with the site development). All of the study irgections overall
LOS is projected to operate at what calculateshascaeptable LOS
“C” or better during the PM peak hour and all véhimovements
for the projected 20-year traffic conditions at #tedy intersections
are expected to operate at what calculates as DD®r*better for
the PM peak hour. Additionally, projected averageatrol delay
(seconds per vehicle) and intersection capacitization are found
to be acceptable for all of the study intersections

e It was found that there are no intersection sigtadce issues at

the proposed access drive locations at Califormaniie or at S.E.
25th Street.
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Recommendations of this study are summarized bsivel

e Itis recommended to construct Drive A at CalifarAivenue to
consist of an outbound right-turn lane, an outbdefteturn lane
and an inbound receiving lane.

e Itis recommended to construct Drive B at S.E. ZStieet to
consist of an outbound right-turn lane, an outbdefteturn lane
and an inbound receiving lane.

e Itis recommended that California Avenue be widetoeaiccom-
modate the addition of a southbound left-turn lanBrive A.

e lItis recommended that S.E. 25th Street be sttipedtcommo-
date a westbound left-turn lane at Drive B. Erigtstreet width
(approximately 40 feet) is adequate to accommatti@t@ddition
of a westbound left-turn lane.

e Itis recommended that a fully-actuated traffiosibe installed
at the intersection of California Avenue and Driveoincident
with the site development. This traffic signal slibhave provi-
sions to be coordinated with the existing traffgnals along
California Avenue.

e The recommended traffic signal at California Aveane Drive
A and the recommended roadway improvements to@aild
Avenue and S.E. 25th Street must conform to Cityapgeka
design standards and will require approval by the. C

e The new access drives (Drives A and B) must confor@ity of
Topeka design standards and will require approydhé City.
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NOTE: Traffic volumes at California
Avenue and S.E. 21st Street have been
adjusted to account for the west leg
of this intersection being under
construction at the time of data
collection. Adjustements were made
by including previous counts on the
west leg from traffic counts provided
by the City.
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NOTE: It was assumed
that an additional 2% of
the site—generated traffic
volumes originated south
of S.E. 25th Street and
north of the proposed
Drive A.
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Topeka, KS

Pi614
24-HOUR AM PM
TWO-WAY PEAK HOUR PEAK HOUR
PROPOSED APPROXIMATE ITE WEEKDAY TRIPS TRIPS
LAND USE SIZE CODE TRIPS ENTER EXIT ENTER EXIT
Walmart Discount Superstore 155,288 Sq. Ft. 813 8,250 146 113 351 365
Outlot 1 *Assumed Fast-Food Restaurant 3,500 Sq. Ft. 934 1,389 70 68 50 46
TOTALS: 9,639 216 181 401 411

*The volumes for the outlot land-use have been adjusted to reflect 20% internal trip capture.



P1614 - WWBC Site - Topeka KS
Sunmary of Miulti-Use Trip Generation
Aver age Weekday Driveway Vol unes
April 25, 2013

24 Hour AM Pk Hour PM Pk Hour
Two- Wy
Land Use Size Vol ume Enter Exit Enter Exit
Free- St andi ng Di scount Superstore
155.288 Th. Sq. Ft. GFA 8250 146 113 351 365
Fast- Food Restaurant with Drive-Thru
3.5 Th. Sg. Ft. GFA 1736 88 85 62 57
Total Driveway Vol une 9986 234 198 413 422
Total Peak Hour Pass-By Trips 43 42 129 131
Total Peak Hour Vol. Added to Adjacent Streets 191 156 284 291

Note: A zero indicates no data avail abl e.

TRI P GENERATI ON BY M CROTRANS



Walmart Supercenter Traffic Data Sheet

Topeka, KS
Walmart Supercenter
City of Topeka, Shawnee County, Kansas

Transportation Consultant: Peters & Assoc. Engineers, Inc
Contact Name:
Phone / Mobile:

Date Completed: 4/25/2013
A. Existing Conditions B. Development Traffic
Roadways in Area Trips Generated
A |Road Name California Avenue . =
Lanes 4 2 6|= T | = = = g
- L taold B8L(S 3 3 3 s
Daily Volume 17,932 (2-way), 6 S22l Q3 ‘g p p p p 9,
Count year 2013 S % S 518 & B 3l e e e 2w
Count source P&A 223238 8¢ 4|3 3 3 3 ae
Count location at the Site Parcel Number 1 2 3 4 5 6 z
B [Road Name Daily External Trips 8,599 1,213 9,812
Lanes % of External Trips 87.64% 12.36% 100.00%
Daily Volume (2-way)|| ||% Pass-By Trips 17.20% 50.00% 21.25%
Count year Net New Trips 7,120 607 7,726
Count source % Net New Trips 92.15% 7.85% 100.00%
Count location
C [Road Name Trip Distribution (Columns need not sum to 100%,
Lanes Roadway 1 2 3 4 5 6
Daily Volume (2-way)ll || « A 90.00% 90.00%
Count year ; » B
Count source g C
Count location E = D
D [Road Name Py 90.00% 90.00%
Lanes
Daily Volume (2-way)| Trip Assignment (Volumes)
Count year Roadway 1 2 3 4 5 6 P
Count source P A 6,408 546 6,954
Count location 2 2 B
IS=
2% ¢
D 0
C. Background Traffic D. Impact Summary
Growth Information New Trip Impact Percentage by Roadway by Parce
WExpected Project Roadway 1 2 3 4 5 6 Xz
Buildout Year 2014 = A 92.15% 7.85% 100.00%
A [Name California Avenue § § B
Annual Growth 0.50% I [
Source City Provided - o D
Years to Buildout 1
Total Growth 0.50%
B [Name
Annual Growth E. Summary of Roadway Volumes
Source Non-Project Project Volume
Years to Buildout 2014 Roadway Existing Volume \Volume (Site Difference) || Total Volume
Total Growth A |California Avenue 17,932 18,022 6,954 24,975
C |Name B
Annual Growth C
Source D
Years to Buildout 2014
Total Growth
D [Name 0
Annual Growth
Source
Years to Buildout 2014
Total Growth

Traffic Data Sheet v1.1
P1614-Trip-Gen-Adjustment.xls 4/26/2013 4:33 PM
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

AM Hour Turning Movement Count Data File Name : AM-21st
California Avenue and S.E. 21st Street Site Code : 00000000
Topeka, KS Start Date :04/03/2013
P-1614 Page No :1
Groups Printed- AM Count Data
California Ave. S.E. 21st St. California Ave. S.E. 21st St.
From North From East From South From West
. Rig| Thr Ped | App.| Rig| Thr Ped | App.| Rig| Thr Ped| App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s | Total| Total
Factor| 1.0] 1.0] 1.0] 1.0 1.0, 1.0] 10| 1.0 1.0, 1.0] 10| 1.0 1.0] 10| 10| 1.0
07:00 AM 16 62 0 0 78 0 0 0 0 0 0 95 19 0 114 8 0 15 0 23 215
07:15AM 17 94 0 0 111 0 0 0 0 0 0 142 26 0 168| 16 0 17 0 33| 312
07:30 AM 29 142 0 0 171 0 0 0 0 0 0 205 41 0 246 33 0 37 0 70 487
07:45AM 31 123 0 0 154 0 0 0 0 0 0 183 41 0 224| 36 0 49 0 85| 463
Total 93 421 0 0 514 0 0 0 0 0 0 625 127 0 752 93 0 118 0 211 | 1477
08:00AM 15 101 0 0 116 0 0 0 0 0 0 141 29 0 170 25 0 22 0 47| 333
08:15 AM 17 94 0 0 111 0 0 0 0 0 0 116 14 0 130 22 0 24 0 46 287
08:30AM 15 72 0 0 87 0 0 0 0 0 0 112 31 0 143| 16 0 15 0 31| 261
08:45 AM 19 82 0 0 101 0 0 0 1 1 0 117 18 0 135 20 0 15 0 35 272
Total 66 349 0 0 415 0 0 0 1 1 0 486 92 0 578| 83 0 76 0 159 | 1153
G.Ir_?)?; 159 770 0 0 929 0 0 0 1 1 0 lli 219 0 1330 176 0 194 0 370 | 2630
Apprch% 17.1 829 00 0.0 00 00 00 10% 00 835 165 0.0 476 00 524 00
Total% 6.0 293 00 00 353| 00 00 0.0 0.0 00| 0.0 422 83 00 506| 67 00 74 00 141

California Ave.
Out In Total
[ 1305] [ 929] [ 2234]

[ 159] 770] 0] 0]
Right Thru Left Peds

| ’%\g g gt o 70
E g t2 [
=] North 2 o

B ol 2, = 0
® clH = =1 m
N [©] #/3/2013 7:00:00 AM Al 5 E
W Ss 4/3/2013 8:45:00 AM e - 2
B ol gj i o o

=1 ol AM Count Data 1©] gy

(2] (=107 - S

(@] 5 p: 3

g A

Left Thru Right Peds
[ 219] 1111] 0] 0]

[ 946] [ 1330] [ 2276]
Out In Total
California Ave.




Peters & Associates Engineers, Inc.

Peak Hours Turning Movement Count Data

AM Hour Turning Movement Count Data File Name : AM-21st
California Avenue and S.E. 21st Street Site Code : 00000000
Topeka, KS Start Date :04/03/2013
P-1614 PageNo :2
California Ave. S.E. 21st St. California Ave. S.E. 21st St.
From North From East From South From West
. Rig| Thr Ped| App.| Rig| Thr Ped| App.| Rig| Thr Ped | App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s| Total| Total
Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersectio 07:15 AM
Volume 92 460 0 0 552 0 0 0 0 0 0 671 137 0 808 | 110 0 125 0 235 | 1595
Percent 16.7 83.3 0.0 0.0 00 00 0.0 0.0 0.0 83.0 17.0 0.0 46.8 0.0 532 0.0
07:30 59 142 171 ol o0 205 41 26| 33 0 37 70| 487
Volume
Peak 0.819
Factor
High Int. 07:30 AM 6:45:00 AM 07:30 AM 07:45 AM
Volume 29 142 0 0 171 0 0 0 0 0 0 205 41 0 246 | 36 0 49 0 85
peak 0.807 0.821 0.691
Factor
California Ave.
Out In Total
[ 796] [ 552] [ 1348]
[ 92] 460] 0] 0]
je_i?ht Thru Left Peds
33 st tZ o
= - Zlo =
o ol North _ S}
5 o EREN «—3 n
5 IS ﬁ [ Slo N
I Sl [4/3/2013 7:15:00 AM H 58
; = E 4/3/2013 8:00:00 AM - o 2
o @ | | E v + A 2
=N ol AM Count Data — 4
o 3 3 )
g Flo| oF
Left Thru Right Peds
[ 137] 671] 0] 0]
[ 570] [ 808] [ 1378]
Out In Total
California Ave.




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

PM Hour Turning Movement Count Data File Name : PM-21st
California Avenue and S.E. 21st Street Site Code : 00000000
Topeka, KS Start Date :04/02/2013
P-1614 Page No :1
Groups Printed- PM Count Data
California Ave. S.E. 21st St. California Ave. S.E. 21st St.
From North From East From South From West
. Rig| Thr Ped | App.| Rig| Thr Ped | App.| Rig| Thr Ped| App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s| Total ht u Left s| Total ht u Left s| Total| Total
Factor| 10| 10| 10| 1.0 1.0] 10| 10| 1.0 1.0] 10| 10| 1.0 1.0, 10| 1.0] 1.0
04:00 PM 32 187 0 7 226 0 0 0 0 0 0 138 40 0 178 36 0 48 2 86 490
04:15PM 33 192 0 1 226 0 0 0 0 0 0 134 39 0 173| 35 1 36 3 75 474
04:30 PM 32 185 0 1 218 0 0 0 2 2 0 132 42 0 174 43 0 32 0 75 469
04:45PM 29 185 0 0 214 0 0 0 0 0 0 127 39 0 166 | 51 1 32 0 84 464
Total 126 749 0 9 884 0 0 0 2 2 0 531 160 0 691 | 165 2 148 5 320 | 1897
05:00PM 37 193 8 0 238 0 0 0 0 0 0 138 43 1 182 | 41 4 26 1 72 492
05:15 PM 49 216 0 0 265 0 0 0 0 0 0 137 27 0 164 52 1 41 0 94 523
05:30PM 25 140 0 0 165 0 0 0 0 0 0 100 39 0 139 30 2 24 0 56 360
05:45 PM 26 133 0 0 159 0 0 0 0 0 0 103 27 0 130 25 1 26 0 52 341
Total 137 682 8 0 827 0 0 0 0 0 0 478 136 1 615 | 148 8 117 1 274 | 1716
Grand 263 143 8 9 1711 0 0 0 2 2 0 100 296 1 1306 | 313 10 265 6 594 | 3613
Total 1 9
Apprch% 154 836 05 05 00 00 oo '% 00 77.3 227 01 527 17 446 1.0
Total% 7.3 396 02 02 474 00 0.0 0.0 0.1 0.1 00 279 82 00 361| 87 03 73 0.2 16.4

California Ave.
Out In Total
[ 1274] [ 1711] [ 2985]
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u
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PM Count Data
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[0z
[e10L

Left Thru Right Peds
[ 296] 1009] 0] 1]

[ 1744] [ 1306] [ 3050]
Out In Total
California Ave.




Peters & Associates Engineers, Inc.

Peak Hours Turning Movement Count Data
PM Hour Turning Movement Count Data

File Name : PM-21st

California Avenue and S.E. 21st Street Site Code : 00000000
Topeka, KS Start Date :04/02/2013
P-1614 PageNo :2
California Ave. S.E. 21st St. California Ave. S.E. 21st St.
From North From East From South From West
. Rig| Thr Ped| App.| Rig| Thr Ped| App.| Rig| Thr Ped | App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s| Total| Total
Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersectio 04:30 PM
Volume 147 779 935 2 2 0 534 151 1 686 | 187 6 131 325 | 1948
Percent 15.7 83.3 09 0.1 0.0 00 0. 1000' 0.0 77.8 220 01 575 1.8 403 0.3
0515 49 296 0 0 265| 0 0O O o| 0 137 27 0 164| 52 1 41 0 94| 523
Volume
Peak 0.931
Factor
High Int. 05:15 PM 04:30 PM 05:00 PM 05:15 PM
Volume 49 216 0 0 265 0 0 0 2 2 0 138 43 1 182| 52 1 4 0 94
Peak 0.882 0.250 0.942 0.864
Factor
California Ave.
Out In Total
[ 665 [ 935] [ 1600]
[ 147] 779] 8] 1]
Right Thru Left Peds
—[o] [ [] —
gy B 1 t2 o
= - Zlo =t
. [o| 5 North e N .
2|8 £ 3 miy
ﬁ = < [4/2/2013 4:30:00 PM = 5 E
i = o< @/2/2013 5:15:00 PM — N~
5w | €+ TE| @
5| 5l PM Count Data — -
o 3 p <)
$ N
Left Thru Right Peds
[ 151] 534] 0] 1]
[ 966] [ _686] [ 1652]
Out In Total
California Ave.




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

AM Hour Turning Movement Count Data File Name : AM-24th
California Avenue and S.E. 24th Street Site Code : 00000000
Topeka, KS Start Date :04/04/2013
P-1614 Page No :1
Groups Printed- AM Count Data
California Ave. High School Access Drive California Ave. S.E. 24th St.
From North From East From South From West
. Rig| Thr Ped | App.| Rig| Thr Ped | App.| Rig| Thr Ped| App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s | Total| Total
Factor| 1.0] 10| 10| 1.0 10| 10| 10| 10 10| 10| 10| 10 10| 10| 10| 10
06:00 AM 0 59 14 0 73 2 0 0 0 2| 17 90 0 2 109 1 2 2 0 5 189
06:15 AM 1 57 33 16 107 3 0 2 16 21| 21 150 1 2 174 1 3 2 0 6 308
06:30 AM 1 89 45 4 139 7 1 8 0 16| 55 202 0 2 259 1 13 8 0 22 436
06:45 AM 7 119 26 3 155 9 1 1 2 23| 69 214 2 3 288 3 13 4 0 20 486
Total 9 324 118 23 474 | 21 2 21 18 62| 162 656 3 9 830 6 31 16 0 53| 1419
07:00 AM 4 90 3 0 97 2 0 2 0 4| 12 137 4 0 153 1 4 0 0 5 259
07:15 AM 3 98 5 0 106 1 1 0 0 2| 11 120 1 0 132 0 0 3 2 5 245
07:30 AM 1 79 0 0 80 0 0 1 2 3 4 124 1 0 129 0 0 3 0 3 215
07:45 AM 4 73 2 1 80 0 0 0 1 1 3 106 0 0 109 1 0 0 0 1 191
Total 12 340 10 1 363 3 1 3 3 10| 30 487 6 0 523 2 4 6 2 14 910
GTr?)?; 21 664 128 24 837 | 24 3 24 21 72| 192 11‘31 9 9 1353 8 3 22 2 67 | 2329
Apprch% 25 79.3 153 29 333 4.2 333 29.2 142 845 0.7 0.7 119 522 328 3.0
Total% 09 285 55 10 359, 1.0 01 10 09 31| 82 491 04 04 581 03 15 09 o1 2.9

California Ave.
Out In Total
[ 1189] [ 837] [ 2026]

I 21] 664] 128] 24]
je_i?ht Thru Left Peds

e [ M
s Ng T 2 o
2 - =R GQIES
o= Bl North [ 9 o
b | |7 E— 3 - |
S c|© = < a
S - =l [4/4/2013 6:00:00 AM = NERS
e g /412013 7:45:00 AM z IS/
B el 'L%:»i v = R — @
=] ! AM Count Data ! - o
o N 2 g IN[e=1
L] & gl RE s
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Left Thru Right Peds
\ 9] 1143] 192] 9]

[ 696] [ 1353] [ 2049]
Out In Total
California Ave.




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

AM Hour Turning Movement Count Data File Name : AM-24th
California Avenue and S.E. 24th Street Site Code : 00000000
Topeka, KS Start Date :04/04/2013
P-1614 PageNo :2
California Ave. High School Access Drive California Ave. S.E. 24th St.
From North From East From South From West
. Rig| Thr Ped| App.| Rig| Thr Ped| App.| Rig| Thr Ped | App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s| Total| Total
Peak Hour From 06:00 AM to 07:45 AM - Peak 1 of 1
Intersectio 06:15 AM
Volume 13 355 107 23 498 | 21 2 23 18 64 | 157 703 7 7 874 6 33 14 0 53| 1489
Percent 2.6 71.3 215 4.6 328 3.1 359 281 18.0 804 08 0.8 11.3 62.3 26.4 0.0
06:45 7 119 26 3 155| 9 1 11 2 23| 69 214 288 3 13 4 0 20| 486
Volume
Peak 0.766
Factor
High Int. 06:45 AM 06:45 AM 06:45 AM 06:30 AM
Volume 7 119 26 3 155 9 1 1 2 23| 69 214 2 3 288 1 13 8 0 22
peak 0.803 0.696 0.759 0.602
Factor
California Ave.
Out In Total
[ 738] [ 498] [ 1236]
[ 18] 355] 107] 23]
je_i?ht Thru Left Peds
g[8 o |
s H57 = l0&
== IER=
= (@ 5 North 4_ N o
O (@ | [T E— «—3 — 3
< | = SN =1
N ol [4/4/2013 6:15:00 AM H o3 >
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[~ 'L%:»i f?g - §
5N ol AM Count Data — 4o
o B < w9 =
- Bl EEe
Left Thru Right Peds
\ 7] _703] 157 7]
[ 384] [ 874] [ 1258]
Out In Total
California Ave.




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

PM Hour Turning Movement Count Data File Name : PM-24th
California Avenue and S.E. 24th Street Site Code : 00000000
Topeka, KS Start Date :04/03/2013
P-1614 Page No :1
Groups Printed- PM Count Data
California Ave. High School Access Drive California Ave. S.E. 24th St.
From North From East From South From West
. Rig| Thr Ped | App.| Rig| Thr Ped | App.| Rig| Thr Ped| App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s | Total| Total
Factor| 1.0] 10| 10| 1.0 10| 10| 10| 10 10| 10| 10| 10 10| 10| 10| 10
04:00 PM 2 199 6 1 208 2 0 3 1 6 6 123 1 2 132 4 0 6 3 13 359
04:15 PM 7 174 6 1 188 3 1 3 1 8 4 133 2 0 139 1 0 3 0 4 339
04:30 PM 3 161 6 0 170 7 0 7 2 16 4 149 1 0 154 3 1 0 0 4 344
04:45 PM 5 201 4 9 219 7 0 10 0 17 8 122 1 3 134 2 0 4 1 7 377
Total 17 735 22 11 785 | 19 1 23 4 47| 22 527 5 5 559 | 10 1 13 4 28| 1419
05:00 PM 1 250 1 2 254 5 1 4 1 11 6 138 1 1 146 2 0 2 0 4 415
05:15 PM 4 237 7 2 250 1 0 5 0 6 3 166 3 0 172 4 0 4 0 8 436
05:30 PM 7 205 3 0 215 2 0 5 1 8 8 162 2 0 172 3 0 4 1 8 403
05:45 PM 2 178 13 0 193 4 0 5 2 11| 11 137 3 3 154 3 1 6 0 10 368
Total 14 870 24 4 912 | 12 1 19 4 36| 28 603 9 4 644 | 12 1 16 1 30| 1622
GTr?)?; 31 162 46 15 1697 | 31 2 42 8 83| 50 118 14 9 1203 22 2 29 5 58 | 3041
Apprch% 1.8 946 27 0.9 37.3 24 506 9.6 42 939 12 0.7 379 34 500 8.6
Total% 10 528 15 05 558, 10 01 14 03 27| 16 372 05 03 396| 07 01 10 0.2 1.9

California Ave.
Out In Total
[ 1190] [ 1697] [ 2887]
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Out In Total
California Ave.




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

PM Hour Turning Movement Count Data File Name : PM-24th
California Avenue and S.E. 24th Street Site Code : 00000000
Topeka, KS Start Date :04/03/2013
P-1614 PageNo :2
California Ave. High School Access Drive California Ave. S.E. 24th St.
From North From East From South From West
. Rig| Thr Ped| App.| Rig| Thr Ped| App.| Rig| Thr Ped | App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s| Total| Total
Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersectio 04:45 PM
Volume 17 893 15 13 938 15 1 24 2 42 25 588 7 4 624 11 0 14 2 27| 1631
Percent 18 952 16 14 357 24 571 438 40 942 11 0.6 40.7 00 519 7.4
0515 4 937 7 2 250 1 0 5 0 6| 3 166 3 0 172 4 0 4 0 8| 436
Volume
Peak 0.935
Factor
High Int. 05:00 PM 04:45 PM 05:15 PM 05:15 PM
Volume 1 250 1 2 254 7 0 10 0 17 3 166 3 0 172 4 0 4 0 8
peak 0.923 0.618 0.907 0.844
Factor

California Ave.
Out In Total
[ 617] [ 938] [ 1555]
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

AM Hour Turning Movement Count Data File Name : AM-25th
California Avenue and S.E. 25th Street Site Code : 00000000
Topeka, KS Start Date : 04/05/2013
P-1614 Page No :1
Groups Printed- AM Count Data
California Ave. S.E. 25th St. California Ave. S.E. 25th St.
From North From East From South From West
. Rig| Thr Ped | App.| Rig| Thr Ped | App.| Rig| Thr Ped| App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s | Total| Total
Factor| 1.0] 1.0] 1.0] 1.0 1.0, 1.0] 10| 1.0 1.0, 1.0] 10| 1.0 1.0] 10| 10| 1.0
07:00 AM 1 60 2 0 63 7 2 16 4 29 1 96 4 5 106 6 2 9 0 17 215
07:15 AM 3 77 3 2 85| 10 9 17 0 36| 12 141 3 0 156 6 5 5 0 16 293
07:30 AM 1 79 7 0 87 26 18 39 0 83 9 170 4 0 183 2 9 12 0 23 376
07:45 AM 6 101 11 0 118 46 29 44 2 121 17 230 2 4 253 7 13 15 2 37 529
Total 11 317 23 2 353 89 58 116 6 269 39 637 13 9 698 21 29 41 2 93| 1413
08:00 AM 4 84 8 0 96 18 9 24 1 52 16 115 8 1 140 2 7 7 1 17 305
08:15 AM 3 78 2 0 83 17 7 7 3 34 9 107 4 0 120 1 4 11 0 16 253
08:30 AM 1 82 9 0 92 6 5 11 0 22| 17 107 8 0 132 3 1 6 0 10 256
08:45 AM 2 66 7 0 75 8 4 16 2 30 11 89 2 0 102 7 1 4 0 12 219
Total 10 310 26 0 346| 49 25 58 6 138| 53 418 22 1 494 13 13 28 1 55| 1033
G.Ir_?)?; 21 627 49 2 699 | 138 83 174 12 407 92 102 35 10 1192 34 42 69 3 148 | 2446
Apprch% 3.0 89.7 7.0 0.3 339 204 428 29 77 885 29 0.8 23.0 284 46.6 20
Total% 0.9 256 20 01 286| 56 34 71 05 166| 38 431 14 04 487| 14 17 28 0.1 6.1
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Out In Total
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California Ave.




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

AM Hour Turning Movement Count Data File Name : AM-25th
California Avenue and S.E. 25th Street Site Code : 00000000
Topeka, KS Start Date :04/05/2013
P-1614 PageNo :2
California Ave. S.E. 25th St. California Ave. S.E. 25th St.
From North From East From South From West
. Rig| Thr Ped| App.| Rig| Thr Ped| App.| Rig| Thr Ped | App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s| Total| Total
Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersectio 07:15 AM
Volume 14 341 29 2 386 | 100 65 124 3 292 | 54 656 17 5 732 17 34 39 3 93| 1503
Percent 3.6 883 75 0.5 342 223 425 1.0 74 896 23 0.7 183 36.6 419 3.2
0745 6 101 11 118| 46 29 44 121 17 230 2 4 253| 7 13 15 37| 529
Volume
Peak 0.710
Factor
High Int. 07:45 AM 07:45 AM 07:45 AM 07:45 AM
Volume 6 101 11 0 118| 46 29 44 2 121 17 230 2 4 253 7 13 15 2 37
peak 0.818 0.603 0.723 0.628
Factor
California Ave.
Out In Total
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

PM Hour Turning Movement Count Data File Name : PM-25th
California Avenue and S.E. 25th Street Site Code : 00000000
Topeka, KS Start Date :04/04/2013
P-1614 Page No :1
Groups Printed- PM Count Data
California Ave. S.E. 25th St. California Ave. S.E. 25th St.
From North From East From South From West
. Rig| Thr Ped | App.| Rig| Thr Ped | App.| Rig| Thr Ped| App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s| Total ht u Left s| Total ht u Left s | Total| Total
Factor| 1.0| 1.0| 10| 1.0 10| 1.0] 10| 1.0 10| 1.0] 10| 1.0 10| 1.0] 10| 1.0
04:00 PM 3 151 13 0 167| 17 10 22 0 49| 15 123 4 0 142 8 9 9 2 28| 386
04:15 PM 2 171 8 0 181| 17 8 27 1 53| 17 132 4 3 156| 13 7 12 1 33| 423
04:30 PM 3 207 20 0 230| 24 8 25 3 60| 13 160 5 1 179 8 7 13 3 31| 500
04:45 PM 4 193 17 0 214| 10 5 31 0 46| 21 121 10 0 152| 10 4 10 1 25| 437
Total 12 722 58 0 792 68 31 105 4 208| 66 536 23 4 629| 39 27 44 7 117 1746
05:00 PM 9 220 13 0 242| 18 4 25 0 47| 19 148 10 0 177 9 7 12 2 30| 49
05:15 PM 8 175 16 2 201| 19 9 30 0 58| 13 121 7 1 142 9 11 10 3 33| 434
05:30 PM 6 158 11 1 176| 13 7 28 0 48| 28 143 6 3 180| 10 11 7 0 28| 432
05:45 PM 6 170 19 0 195| 10 9 29 4 52| 17 131 11 1 160| 12 14 8 3 37| 444
Total 29 723 59 3 814 60 29 112 4 205| 77 543 34 5 659| 40 43 37 8 128 1806
G{f‘)g a1 142 117 3 1606| 128 60 217 8 413| 143 10; 57 9 1288 79 70 81 15 245| 3552
Apprch% 2.6 90.0 7.3 0.2 31.0 145 525 1.9 11.1 838 44 0.7 322 286 331 6.1
Total% 1.2 407 33 01 452| 36 17 6.1 02 116| 40 304 16 03 363| 22 20 23 04 69
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Out In Total
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

PM Hour Turning Movement Count Data File Name : PM-25th
California Avenue and S.E. 25th Street Site Code : 00000000
Topeka, KS Start Date :04/04/2013
P-1614 PageNo :2
California Ave. S.E. 25th St. California Ave. S.E. 25th St.
From North From East From South From West
. Rig| Thr Ped| App.| Rig| Thr Ped| App.| Rig| Thr Ped | App.| Rig| Thr Ped | App. Int.
Start Time ht u Left s| Total ht u Left s | Total ht u Left s | Total ht u Left s| Total| Total
Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersectio 04:30 PM
Volume 24 795 66 2 887 | 71 26 111 3 211| 66 550 32 2 650 36 29 45 9 119 | 1867
Percent 2.7 896 74 0.2 336 123 526 1.4 10.2 846 49 03 30.3 244 378 7.6
04:30 3 597 20 230| 24 8 25 60| 13 160 5 1 179 8 7 13 31| 500
Volume
Peak 0.934
Factor
High Int. 05:00 PM 04:30 PM 04:30 PM 05:15 PM
Volume 9 220 13 0 242 | 24 8 25 3 60| 13 160 5 1 179 9 11 10 3 33
peak 0.916 0.879 0.908 0.902
Factor
California Ave.
Out In Total
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Queues Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/26/2013
A TR 20 N N
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 142 170 203 116 201 164 652 37 1007
v/c Ratio 062 043 041 057 054 070 040 0.24 0.80
Control Delay 48.8 33.1 71 493 349 554 185 427 30.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.8 33.1 71 493 349 554 185 427 30.0
Queue Length 50th (ft) 74 83 0 61 95 89 131 20 252
Queue Length 95th (ft) 144 142 52 124 163 #205 214 51 #381
Internal Link Dist (ft) 1790 2330 1951 1270
Turn Bay Length (ft) 175 175 175 100
Base Capacity (vph) 279 645 681 239 601 255 1644 229 1374
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 051 026 030 049 033 064 040 0.16 0.73
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
P1614 Topeka KS - 98259 - 25th and California Page 1
Peters & Associates Engineers, Inc. Existing PM



HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

95: SE 21st St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations b 4 [l b | LT LT

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 4.0 4.0 4.0

Lane Util. Factor 1.00 100 100 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 100 0.85 100 0.97 1.00 0.98 1.00 0.98

Flt Protected 095 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1799 1770 3481 1770 3455

Flt Permitted 095 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 1863 1583 1770 1799 1770 3481 1770 3455

Volume (vph) 131 156 187 107 143 42 151 534 66 34 779 147

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

Adj. Flow (vph) 142 170 203 116 155 46 164 580 72 37 847 160

RTOR Reduction (vph) 0 0 161 0 12 0 0 8 0 0 14 0

Lane Group Flow (vph) 142 170 42 116 189 0 164 644 0 37 993 0

Turn Type Prot Perm  Prot Prot Prot

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4

Actuated Green, G (S) 8.7 15.0 15.0 7.6 13.9 10.6 354 44 29.2

Effective Green, g (s) 87 17.0 17.0 76 15.9 10.6 371 44 309

Actuated g/C Ratio 0.11 021 0.21 0.09 0.19 0.13 0.45 0.05 0.38

Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 4.0 5.7 4.0 5.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 188 386 328 164 348 229 1573 95 1300

v/s Ratio Prot c0.08 0.09 0.07 c0.11 c0.09 0.19 0.02 c0.29

v/s Ratio Perm 0.03

v/c Ratio 0.76 044 0.13 0.71 0.54 0.72 041 0.39 0.76

Uniform Delay, d1 357 284 265 362 298 343 151 376 224

Progression Factor 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.8 0.8 0.2 13.0 1.7 10.2 0.2 2.6 2.7

Delay (s) 51.4 292 26.7 492 316 445 153 40.2 25.1

Level of Service D C C D C D B D C

Approach Delay (s) 34.3 38.0 21.2 25.7

Approach LOS C D C C

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 82.1 Sum of lost time (s) 16.0

Intersection Capacity Utilization 65.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 2
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Queues

Timing Plan: PM

110: SE 24th St & SE CAlifornia Ave 4/26/2013
- =t

Lane Group EBT WBT NBT SBT

Lane Group Flow (vph) 27 43 674 1005

v/c Ratio 0.09 0.15 053 041

Control Delay 136 140 114 3.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 136 140 114 3.7

Queue Length 50th (ft) 3 6 64 47

Queue Length 95th (ft) 20 28 110 87

Internal Link Dist (ft) 1091 369 590 1951

Turn Bay Length (ft)

Base Capacity (vph) 593 587 2132 2792

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.05 0.07 0.32 0.36

Intersection Summary

P1614 Topeka KS - 98259 - 25th and California Page 3

Peters & Associates Engineers, Inc. Existing PM



HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

110: SE 24th St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y i o i o

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

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.94 0.95 0.99 1.00

Flt Protected 0.97 0.97 1.00 1.00

Satd. Flow (prot) 1693 1708 3512 3524

Flt Permitted 0.80 0.80 0.94 0.95

Satd. Flow (perm) 1398 1406 3300 3357

Volume (vph) 14 0 11 24 1 15 7 588 25 15 893 17

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

Adj. Flow (vph) 15 0 12 26 1 16 8 639 27 16 971 18

RTOR Reduction (vph) 0 11 0 0 14 0 0 4 0 0 1 0

Lane Group Flow (vph) 0 16 0 0 29 0 0 670 0 0 1004 0

Confl. Peds. (#/hr) 2 2 2 2 4 4 13 13

Turn Type Perm Perm Perm pm-+pt

Protected Phases 4 4 6 5 2

Permitted Phases 4 4 6 2

Actuated Green, G (s) 3.6 3.6 13.8 26.5

Effective Green, g (s) 4.6 4.6 14.8 27.5

Actuated g/C Ratio 0.11 0.11 0.37 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 160 161 1218 2338

v/s Ratio Prot c0.09

v/s Ratio Perm 0.01 c0.02 c0.20 0.20

v/c Ratio 0.10 0.18 0.55 0.43

Uniform Delay, d1 15.9 16.0 10.0 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.5 0.5 0.1

Delay (s) 16.2 16.6 10.5 2.9

Level of Service B B B A

Approach Delay (s) 16.2 16.6 10.5 2.9

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 6.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 40.1 Sum of lost time (s) 12.0

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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Queues Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/26/2013
-—
O
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 49 71 121 105 35 670 72 890
v/c Ratio 0.16 0.16 038 0.23 0.12 037 0.17 0.45
Control Delay 174 103 194 8.2 72 11.2 6.6 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 174 103 194 8.2 72 112 6.6 10.3
Queue Length 50th (ft) 10 6 26 6 4 74 8 63
Queue Length 95th (ft) 39 36 80 40 15 141 26 194
Internal Link Dist (ft) 1234 2016 920 590
Turn Bay Length (ft) 100 100 100 100
Base Capacity (vph) 588 801 610 799 407 2078 499 2184
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.09 020 0.13 0.09 032 014 o041
Intersection Summary
P1614 Topeka KS - 98259 - 25th and California Page 5
Peters & Associates Engineers, Inc. Existing PM



HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

113: SE 25th St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations b | b | LT LT

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 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.92 1.00 0.89 1.00 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1760 1692 1766 1641 1769 3474 1769 3521

Flt Permitted 0.69 1.00 0.71 1.00 0.28 1.00 0.33 1.00

Satd. Flow (perm) 1277 1692 1321 1641 525 3474 617 3521

Volume (vph) 45 29 36 111 26 71 32 550 66 66 795 24

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

Adj. Flow (vph) 49 32 39 121 28 77 35 598 72 72 864 26

RTOR Reduction (vph) 0 30 0 0 60 0 0 7 0 0 1 0

Lane Group Flow (vph) 49 41 0 121 45 0 35 663 0 72 889 0

Confl. Peds. (#/hr) 9 9 3 3 2 2 2 2

Turn Type Perm Perm pm-+pt pm-+pt

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Actuated Green, G (s) 10.9 109 10.9 10.9 33.8 31.2 38.2 334

Effective Green, g (s) 13.9 139 13.9 139 348 322 39.2 344

Actuated g/C Ratio 0.22 0.22 0.22 0.22 055 0.1 0.62 0.55

Clearance Time (s) 7.0 7.0 7.0 7.0 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 282 374 292 363 342 1778 472 1926

v/s Ratio Prot 0.02 0.03 0.00 0.19 c0.01 ¢0.25

v/s Ratio Perm 0.04 c0.09 0.05 0.08

v/c Ratio 0.17 0.11 041 0.12 0.10 0.37 0.15 0.46

Uniform Delay, d1 19.8 19.6 21.0 19.6 6.5 9.3 4.9 8.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 1.0 0.2 0.1 0.1 0.2 0.2

Delay (s) 20.1 19.7 22.0 1938 6.7 9.4 5.1 8.8

Level of Service C B C B A A A A

Approach Delay (s) 19.9 20.9 9.3 8.5

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 10.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 62.9 Sum of lost time (s) 12.0

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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Queues Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/26/2013
-—
O
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 207 507 87 359 53 345 132 591
v/c Ratio 061 049 037 043 026 040 048 0.52
Control Delay 371 237 379 26.0 387 251 378 202
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 371 237 379 260 387 251 378 202
Queue Length 50th (ft) 80 91 34 63 21 60 51 92
Queue Length 95th (ft) 191 186 99 143 70 134 136 194
Internal Link Dist (ft) 1320 2050 1413 1561
Turn Bay Length (ft) 100 65 60 90
Base Capacity (vph) 661 1657 456 1301 386 1284 546 1575
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 031 031 019 028 0.14 0.27 024 0.38
Intersection Summary
P1614 Topeka KS - 98259 - 25th and California Page 7
Peters & Associates Engineers, Inc. Existing PM



HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

121: SE 29th St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations LT LT LT LT

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 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frt 1.00 0.98 1.00 0.96 1.00 0.96 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3464 1770 3405 1770 3407 1770 3334

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3464 1770 3405 1770 3407 1770 3334

Volume (vph) 190 400 66 80 247 84 49 238 79 121 333 211

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

Adj. Flow (vph) 207 435 72 87 268 91 53 259 86 132 362 229

RTOR Reduction (vph) 0 11 0 0 26 0 0 25 0 0 77 0

Lane Group Flow (vph) 207 496 0 87 333 0 53 320 0 132 514 0

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases

Actuated Green, G (S) 10.7 16.7 7.0 13.0 44 14.2 8.4 18.2

Effective Green, g (s) 10.7 191 7.0 154 44 16.6 8.4 20.6

Actuated g/C Ratio 0.16 0.28 0.10 0.23 0.07 0.25 0.13 0.31

Clearance Time (s) 4.0 6.4 4.0 6.4 4.0 6.4 4.0 6.4

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 282 986 185 781 116 843 222 1024

v/s Ratio Prot c0.12 c0.14 0.05 0.10 0.03 0.09 c0.07 ¢0.15

v/s Ratio Perm

v/c Ratio 0.73 0.50 0.47 0.43 0.46 0.38 0.59 0.50

Uniform Delay, d1 26.8 20.0 28.3 221 30.2 21.0 27.7 19.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.5 0.4 1.9 0.4 2.8 0.3 4.2 0.4

Delay (s) 36.3 204 30.2 225 33.0 213 320 194

Level of Service D C C C C C C B

Approach Delay (s) 25.1 24.0 22.8 21.7

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 23.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 67.1 Sum of lost time (s) 16.0

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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Queues Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/26/2013
A TR 20 N N
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 143 172 282 150 205 232 793 38 1113
v/c Ratio 0.70 050 054 0.72 059 078 047 027 091
Control Delay 58.6 37.9 8.1 605 384 564 187 453 409
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.6 37.9 8.1 605 384 564 187 453 409
Queue Length 50th (ft) 80 90 0 84 101 128 165 21 317
Queue Length 95th (ft) #178 151 63 #189 170 #261 262 54  #507
Internal Link Dist (ft) 1790 2330 1951 1270
Turn Bay Length (ft) 175 175 175 100
Base Capacity (vph) 218 546 663 218 538 315 1683 202 1223
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 066 032 043 069 038 074 047 019 091
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
P1614 Topeka KS - 98259 - 25th and California Page 1
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

95: SE 21st St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations b 4 [l b | LT LT

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 4.0 4.0 4.0

Lane Util. Factor 1.00 100 100 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 100 0.85 100 0.97 1.00 0.98 1.00 0.98

Flt Protected 095 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1799 1770 3470 1770 3462

Flt Permitted 095 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 1863 1583 1770 1799 1770 3470 1770 3462

Volume (vph) 132 158 259 138 145 43 213 635 95 35 876 148

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

Adj. Flow (vph) 143 172 282 150 158 47 232 690 103 38 952 161

RTOR Reduction (vph) 0 0 231 0 11 0 0 9 0 0 12 0

Lane Group Flow (vph) 143 172 51 150 194 0 232 784 0 38 1101 0

Turn Type Prot Perm  Prot Prot Prot

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4

Actuated Green, G (S) 10.3 145 145 104 146 16.7 41.3 49 295

Effective Green, g (s) 10.3 165 165 104 16.6 16.7 43.0 49 31.2

Actuated g/C Ratio 0.11 0.18 0.18 0.11 o0.18 0.18 0.47 0.05 0.34

Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 4.0 5.7 4.0 5.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 201 339 288 203 329 326 1643 96 1190

v/s Ratio Prot 0.08 0.09 c0.08 c0.11 c0.13 0.23 0.02 c0.32

v/s Ratio Perm 0.03

v/c Ratio 071 051 0.18 0.74 0.59 0.71 0.48 0.40 0.92

Uniform Delay, d1 38.8 335 314 389 340 34.8 16.3 415 28.7

Progression Factor 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.3 1.2 0.3 131 2.7 7.2 0.2 27 12.0

Delay (s) 50.1 34.7 317 52.0 36.7 419 16.5 442  40.7

Level of Service D C C D D D B D D

Approach Delay (s) 37.0 43.1 22.2 40.8

Approach LOS D D C D

Intersection Summary

HCM Average Control Delay 34.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 90.8 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 2
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Queues Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/26/2013
-—
— t
Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 73 45 946 1224
v/c Ratio 041 034 045 042
Control Delay 24.1 40.9 3.6 2.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 24.1 40.9 3.6 2.4
Queue Length 50th (ft) 10 20 43 71
Queue Length 95th (ft) 54 55 64 116
Internal Link Dist (ft) 1091 369 590 1951
Turn Bay Length (ft)
Base Capacity (vph) 441 387 2103 2902
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 0.12 045 042
Intersection Summary
P1614 Topeka KS - 98259 - 25th and California Page 3
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

110: SE 24th St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y i o i o

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

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.89 0.95 1.00 1.00

Flt Protected 0.99 0.97 1.00 1.00

Satd. Flow (prot) 1625 1708 3509 3525

Flt Permitted 0.94 0.69 0.79 0.94

Satd. Flow (perm) 1542 1209 2789 3314

Volume (vph) 14 0 53 26 1 15 50 794 27 15 1095 17

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

Adj. Flow (vph) 15 0 58 28 1 16 54 863 29 16 1190 18

RTOR Reduction (vph) 0 54 0 0 15 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 19 0 0 30 0 0 945 0 0 1224 0

Confl. Peds. (#/hr) 2 2 2 2 4 4 13 13

Turn Type Perm Perm Perm pm-+pt

Protected Phases 4 4 6 5 2

Permitted Phases 4 4 6 2

Actuated Green, G (s) 6.6 6.6 81.4 93.4

Effective Green, g (s) 7.6 7.6 82.4 94.4

Actuated g/C Ratio 0.07 0.07 0.75 0.86

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 107 84 2089 2859

v/s Ratio Prot c0.03

v/s Ratio Perm 0.01 c0.02 c0.34 0.34

v/c Ratio 0.18 0.36 0.45 0.43

Uniform Delay, d1 48.3 48.9 5.2 1.7

Progression Factor 1.00 1.00 0.53 1.00

Incremental Delay, d2 0.8 2.6 0.7 0.1

Delay (s) 49.1 51.5 3.4 1.9

Level of Service D D A A

Approach Delay (s) 49.1 51.5 3.4 1.9

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 4
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Queues Timing Plan: PM

113: SE 25th St & SE CAlifornia Ave 4/26/2013
I 2t Y

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 49 117 125 186 68 872 159 1053
v/c Ratio 028 035 060 047 023 039 049 0.44
Control Delay 418 226 533 144 5.8 9.1 11.9 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 418 226 533 144 5.8 9.1 11.9 8.3
Queue Length 50th (ft) 31 36 83 25 8 135 24 123
Queue Length 95th (ft) 63 82 135 83 18 223 61 184
Internal Link Dist (ft) 1234 967 920 590
Turn Bay Length (ft) 100 100 100 100

Base Capacity (vph) 339 592 401 629 415 2256 502 2404
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 014 020 031 030 0.16 039 032 0.44

Intersection Summary

P1614 Topeka KS - 98259 - 25th and California Page 5
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

113: SE 25th St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations b | b | LT LT

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 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.92 1.00 0.88 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1756 1688 1764 1625 1769 3483 1769 3524

Flt Permitted 0.42 1.00 0.60 1.00 0.24 1.00 0.27 1.00

Satd. Flow (perm) 771 1688 1107 1625 443 3483 505 3524

Volume (vph) 45 49 59 115 38 133 63 729 74 146 945 24

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

Adj. Flow (vph) 49 53 64 125 41 145 68 792 80 159 1027 26

RTOR Reduction (vph) 0 49 0 0 120 0 0 4 0 0 1 0

Lane Group Flow (vph) 49 68 0 125 66 0 68 868 0 159 1052 0

Confl. Peds. (#/hr) 9 9 3 3 2 2 2 2

Turn Type Perm Perm pm-+pt pm-+pt

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Actuated Green, G (s) 15.7 15.7 15.7 15.7 75.2 701 81.4 732

Effective Green, g (s) 18.7 18.7 18.7 18.7 76.2 71.1 824 74.2

Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.69 0.65 0.75 0.67

Clearance Time (s) 7.0 7.0 7.0 7.0 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 287 188 276 368 2251 473 2377

v/s Ratio Prot 0.04 0.04 0.01 0.25 c0.03 ¢0.30

v/s Ratio Perm 0.06 c0.11 0.12 0.23

v/c Ratio 0.37 0.24 0.66 0.24 0.18 0.39 0.34 0.44

Uniform Delay, d1 405 395 427 39.5 5.8 9.2 4.8 8.3

Progression Factor 1.00 1.00 1.00 1.00 0.90 0.86 1.66 0.84

Incremental Delay, d2 1.8 0.4 8.6 0.4 0.2 0.5 0.4 0.6

Delay (s) 423 399 51.3 39.9 55 8.4 8.3 7.5

Level of Service D D D D A A A A

Approach Delay (s) 40.6 44.5 8.2 7.6

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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Queues Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/26/2013
e
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 233 509 88 422 55 426 185 697
v/c Ratio 0.77 048 044 053 037 051 073 054
Control Delay 478 221 377 187 405 231 49.0 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 478 221 377 187 405 231 490 16.9
Queue Length 50th (ft) 93 92 34 54 22 73 74 102
Queue Length 95th (ft) #241 151 87 102 62 126 #202 175
Internal Link Dist (ft) 1320 2050 1413 1561
Turn Bay Length (ft) 100 65 60 90
Base Capacity (vph) 318 1180 228 1033 150 1049 266 1360
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 073 043 039 041 037 041 0.70 0.1
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: PM

121: SE 29th St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations LT LT LT LT

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 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3462 1770 3345 1770 3431 1770 3347

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3462 1770 3345 1770 3431 1770 3347

Volume (vph) 214 400 68 81 247 142 51 312 80 170 409 232

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

Adj. Flow (vph) 233 435 74 88 268 154 55 339 87 185 445 252

RTOR Reduction (vph) 0 17 0 0 108 0 0 29 0 0 95 0

Lane Group Flow (vph) 233 492 0 88 314 0 55 397 0 185 602 0

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases

Actuated Green, G (S) 11.6 17.7 6.4 125 3.3 15.2 9.7 21.6

Effective Green, g (s) 11.6 201 6.4 14.9 3.3 176 9.7 24.0

Actuated g/C Ratio 0.17 0.29 0.09 0.21 0.05 0.25 0.14 0.34

Clearance Time (s) 4.0 6.4 4.0 6.4 4.0 6.4 4.0 6.4

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 294 997 162 714 84 865 246 1151

v/s Ratio Prot c0.13 c0.14 0.05 0.09 0.03 0.12 c0.10 ¢0.18

v/s Ratio Perm

v/c Ratio 0.79 0.49 0.54 0.44 0.65 0.46 0.75 0.52

Uniform Delay, d1 27.9 20.6 30.3 2338 327 221 28.9 183

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.6 0.4 3.7 0.4 16.9 0.4 12.2 0.4

Delay (s) 415 21.0 34.0 243 496 225 41.1 18.8

Level of Service D C C C D C D B

Approach Delay (s) 27.5 25.9 25.6 23.4

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 25.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 69.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 8
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Queues

Timing Plan: PM

999: WM Drive A & SE CAlifornia Ave 4/26/2013
VR A

Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 138 201 863 161 1047

v/c Ratio 045 046 036 044 043

Control Delay 24.5 7.1 4.3 6.8 3.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 24.5 7.1 4.3 6.8 3.3

Queue Length 50th (ft) 41 0 43 15 49

Queue Length 95th (ft) 77 41 88 37 80

Internal Link Dist (ft) 886 1561 920

Turn Bay Length (ft) 175

Base Capacity (vph) 515 603 2380 362 2416

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 027 033 036 044 043

Intersection Summary

P1614 Topeka KS - 98259 - 25th and California Page 9
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

999: WM Drive A & SE CAlifornia Ave 4/26/2013
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations b F 4k b 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.98 1.00 1.00

Flt Protected 095 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3456 1770 3539

Flt Permitted 095 1.00 1.00 0.31 1.00

Satd. Flow (perm) 1770 1583 3456 580 3539

Volume (vph) 127 185 670 124 148 963

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

Adj. Flow (vph) 138 201 728 135 161 1047

RTOR Reduction (vph) 0 166 20 0 0 0

Lane Group Flow (vph) 138 35 843 0 161 1047

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 6

Actuated Green, G (S) 9.5 95 375 375 375

Effective Green, g (s) 9.5 95 375 375 375

Actuated g/C Ratio 0.17 0.17 0.68 0.68 0.68

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 306 273 2356 395 2413

v/s Ratio Prot c0.08 0.24 c0.30

v/s Ratio Perm 0.02 0.28

v/c Ratio 045 0.13 0.36 041 043

Uniform Delay, d1 20.4 19.2 3.7 3.9 4.0

Progression Factor 1.00 1.00 1.00 0.62 0.63

Incremental Delay, d2 1.1 0.2 0.4 2.8 0.5

Delay (s) 215 195 4.1 5.2 3.0

Level of Service C B A A A

Approach Delay (s) 20.3 4.1 3.3

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 10
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HCM Unsignalized Intersection Capacity Analysis

Timing Plan: PM

1000: SE 25th St & WM Drive B 4/26/2013
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 b [l

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 167 104 24 213 78 21

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 182 113 26 232 85 23

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 1047

pX, platoon unblocked

vC, conflicting volume 295 522 238

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 295 522 238

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 83 97

cM capacity (veh/h) 1267 505 801

Direction, Lane # EB1 WB1 WB2 NB1 NB2

Volume Total 295 26 232 85 23

Volume Left 0 26 0 85 0

Volume Right 113 0 0 0 23

cSH 1700 1267 1700 505 801

Volume to Capacity 0.17 0.02 0.14 0.17 0.03

Queue Length 95th (ft) 0 2 0 15 2

Control Delay (s) 0.0 7.9 0.0 13.6 9.6

Lane LOS A B A

Approach Delay (s) 0.0 0.8 12.7

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.9% ICU Level of Service

Analysis Period (min) 15

P1614 Topeka KS - 98259 - 25th and California Page 11
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Queues Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/26/2013
A TR 20 N N
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 159 189 304 164 225 250 866 42 1223
v/c Ratio 0.70 055 056 0.70 064 088 051 031 0.97
Control Delay 59.7 43.6 85 587 443 737 214 521 516
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.7 43.6 85 587 443 737 214 521 516
Queue Length 50th (ft) 99 112 0O 102 128 161 213 26 407
Queue Length 95th (ft) #190 184 69 183 206 #338 328 63 #636
Internal Link Dist (ft) 1790 2330 1951 1270
Turn Bay Length (ft) 175 175 175 100
Base Capacity (vph) 260 502 649 276 508 284 1701 182 1262
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 061 038 047 059 044 088 051 023 0.97
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
P1614 Topeka KS - 98259 - 25th and California Page 1
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

95: SE 21st St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations b 4 [l b | LT LT

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 4.0 4.0 4.0

Lane Util. Factor 1.00 100 100 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 100 0.85 100 0.97 1.00 0.98 1.00 0.98

Flt Protected 095 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1799 1770 3471 1770 3462

Flt Permitted 095 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 1863 1583 1770 1799 1770 3471 1770 3462

Volume (vph) 146 174 280 151 160 47 230 694 103 39 962 163

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

Adj. Flow (vph) 159 189 304 164 174 51 250 754 112 42 1046 177

RTOR Reduction (vph) 0 0 249 0 11 0 0 8 0 0 11 0

Lane Group Flow (vph) 159 189 55 164 214 0 250 858 0 42 1212 0

Turn Type Prot Perm  Prot Prot Prot

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4

Actuated Green, G (S) 129 165 165 13.3 16.9 17.8 471 5.2 345

Effective Green, g (s) 129 185 185 133 18.9 17.8 48.8 52 36.2

Actuated g/C Ratio 0.13 0.18 0.18 0.13 0.19 0.17 0.48 0.05 0.36

Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 4.0 5.7 4.0 5.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 224 339 288 231 334 309 1664 90 1231

v/s Ratio Prot 0.09 0.10 c0.09 ¢0.12 c0.14 0.25 0.02 c0.35

v/s Ratio Perm 0.03

v/c Ratio 071 056 0.19 0.71 0.64 0.81 0.52 0.47 0.98

Uniform Delay, d1 427 379 353 424 383 40.4 18.3 47.0 325

Progression Factor 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.9 2.0 0.3 9.6 4.2 14.4 0.3 3.8 218

Delay (s) 525 39.9 356 52.0 425 54.7 18.6 50.7 54.3

Level of Service D D D D D D B D D

Approach Delay (s) 41.0 46.5 26.7 54.2

Approach LOS D D C D

Intersection Summary

HCM Average Control Delay 41.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 101.8 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 2
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Queues Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/26/2013
-—
— t
Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 77 51 1028 1339
v/c Ratio 042 0.38 050 0.46
Control Delay 235 414 4.0 2.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 235 414 4.0 2.7
Queue Length 50th (ft) 11 22 45 84
Queue Length 95th (ft) 56 60 69 138
Internal Link Dist (ft) 1091 369 590 1951
Turn Bay Length (ft)
Base Capacity (vph) 443 385 2045 2881
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 0.13 050 0.46
Intersection Summary
P1614 Topeka KS - 98259 - 25th and California Page 3
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

110: SE 24th St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y i o i o

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

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.89 0.95 1.00 1.00

Flt Protected 0.99 0.97 1.00 1.00

Satd. Flow (prot) 1626 1708 3508 3525

Flt Permitted 0.93 0.67 0.77 0.94

Satd. Flow (perm) 1533 1174 2724 3300

Volume (vph) 15 0 56 29 1 17 52 863 30 17 1196 19

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

Adj. Flow (vph) 16 0 61 32 1 18 57 938 33 18 1300 21

RTOR Reduction (vph) 0 57 0 0 17 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 20 0 0 34 0 0 1027 0 0 1339 0

Confl. Peds. (#/hr) 2 2 2 2 4 4 13 13

Turn Type Perm Perm Perm pm-+pt

Protected Phases 4 4 6 5 2

Permitted Phases 4 4 6 2

Actuated Green, G (s) 6.9 6.9 81.1 93.1

Effective Green, g (s) 7.9 7.9 82.1 94.1

Actuated g/C Ratio 0.07 0.07 0.75 0.86

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 110 84 2033 2839

v/s Ratio Prot c0.03

v/s Ratio Perm 0.01 c0.03 c0.38 0.37

v/c Ratio 0.19 0.41 0.51 0.47

Uniform Delay, d1 48.0 48.8 5.7 1.9

Progression Factor 1.00 1.00 0.52 1.00

Incremental Delay, d2 0.8 3.2 0.8 0.1

Delay (s) 48.8 52.0 3.8 2.1

Level of Service D D A A

Approach Delay (s) 48.8 52.0 3.8 2.1

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 4
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Queues Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/26/2013
-—
O
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 54 125 139 197 74 954 166 1157
v/c Ratio 029 035 063 047 030 044 056 0.49
Control Delay 40.8 229 535 13.9 8.1 11.0 197 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.8 229 535 139 8.1 11.0 19.7 9.6
Queue Length 50th (ft) 33 41 92 27 9 163 27 144
Queue Length 95th (ft) 66 87 147 85 20 271 100 267
Internal Link Dist (ft) 1234 927 920 590
Turn Bay Length (ft) 100 100 100 100
Base Capacity (vph) 329 591 394 635 362 2178 464 2353
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 021 035 031 020 044 036 0.49
Intersection Summary
P1614 Topeka KS - 98259 - 25th and California Page 5
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

113: SE 25th St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations b | b | LT LT

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 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.92 1.00 0.88 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1756 1689 1764 1627 1769 3481 1769 3524

Flt Permitted 0.41 1.00 0.59 1.00 0.21 1.00 0.23 1.00

Satd. Flow (perm) 761 1689 1087 1627 382 3481 437 3524

Volume (vph) 50 52 63 128 41 140 68 795 83 153 1038 27

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

Adj. Flow (vph) 54 57 68 139 45 152 74 864 90 166 1128 29

RTOR Reduction (vph) 0 a7 0 0 124 0 0 4 0 0 1 0

Lane Group Flow (vph) 54 78 0 139 73 0 74 950 0 166 1156 0

Confl. Peds. (#/hr) 9 9 3 3 2 2 2 2

Turn Type Perm Perm pm-+pt pm-+pt

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Actuated Green, G (s) 171 171 171 171 73.0 67.7 80.8 71.6

Effective Green, g (s) 20.1 20.1 20.1 20.1 74.0 68.7 81.8 72.6

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.67 0.62 0.74 0.66

Clearance Time (s) 7.0 7.0 7.0 7.0 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 139 309 199 297 324 2174 436 2326

v/s Ratio Prot 0.05 0.04 0.01 0.27 c0.03 ¢0.33

v/s Ratio Perm 0.07 c0.13 0.14 0.25

v/c Ratio 0.39 0.25 0.70 0.25 0.23 0.44 0.38 0.50

Uniform Delay, d1 395 385 42.1 38.5 6.8 10.7 5.6 9.5

Progression Factor 1.00 1.00 1.00 1.00 0.95 0.87 203 0.84

Incremental Delay, d2 1.8 0.4 10.2 0.4 0.3 0.6 0.5 0.7

Delay (s) 41.3 389 52.3 38.9 6.8 9.9 11.9 8.7

Level of Service D D D D A A B A

Approach Delay (s) 39.7 44.4 9.7 9.1

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 15.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 64.6% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 6
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Queues Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/26/2013
e
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 259 571 105 469 63 482 199 775
v/c Ratio 0.78 052 054 060 036 057 075 0.62
Control Delay 49.8 243 453 251 412 268 533 220
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.8 243 453 251 412 268 533 220
Queue Length 50th (ft) 125 125 51 87 30 102 99 153
Queue Length 95th (ft) #258 182 106 138 70 157 #220 238
Internal Link Dist (ft) 1320 2050 1413 1561
Turn Bay Length (ft) 100 65 60 90
Base Capacity (vph) 371 1202 226 944 218 1006 284 1257
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 048 046 050 029 048 0.70 0.62
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
P1614 Topeka KS - 98259 - 25th and California Page 7
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

121: SE 29th St & SE CAlifornia Ave 4/26/2013
A ey ¢ ANt 2 M4

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

Lane Configurations LT LT LT LT

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 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3462 1770 3354 1770 3425 1770 3347

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3462 1770 3354 1770 3425 1770 3347

Volume (vph) 238 449 76 97 281 151 58 348 96 183 455 258

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

Adj. Flow (vph) 259 488 83 105 305 164 63 378 104 199 495 280

RTOR Reduction (vph) 0 16 0 0 84 0 0 29 0 0 84 0

Lane Group Flow (vph) 259 555 0 105 385 0 63 453 0 199 691 0

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases

Actuated Green, G (S) 141 214 7.1 144 5.0 17.6 11.3 239

Effective Green, g (s) 141 238 7.1 16.8 50 20.0 11.3 26.3

Actuated g/C Ratio 0.18 0.30 0.09 0.21 0.06 0.26 0.14 0.34

Clearance Time (s) 4.0 6.4 4.0 6.4 4.0 6.4 4.0 6.4

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 319 1054 161 721 113 876 256 1126

v/s Ratio Prot c0.15 ¢0.16 0.06 0.11 0.04 0.13 c0.11 c0.21

v/s Ratio Perm

v/c Ratio 0.81 0.53 0.65 0.53 0.56 0.52 0.78 0.61

Uniform Delay, d1 30.8 225 34.4 272 355 25.0 322 217

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.5 0.5 9.1 0.8 5.8 0.5 13.8 1.0

Delay (s) 453 23.0 435 28.0 41.4 255 46.0 22.7

Level of Service D C D C D C D C

Approach Delay (s) 30.0 30.8 27.3 27.5

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 78.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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Queues

Timing Plan: PM

999: WM Drive A & SE CAlifornia Ave 4/26/2013
VR A

Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 138 201 951 161 1170

v/c Ratio 045 049 040 051 0.48

Control Delay 245 10.1 4.6 9.7 3.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 245 10.1 4.6 9.7 3.6

Queue Length 50th (ft) 41 11 50 15 57

Queue Length 95th (ft) 77 53 101 68 115

Internal Link Dist (ft) 886 1561 920

Turn Bay Length (ft) 175

Base Capacity (vph) 515 576 2382 318 2416

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 027 035 040 051 0.48

Intersection Summary

P1614 Topeka KS - 98259 - 25th and California Page 9

Peters & Associates Engineers, Inc.

Full 20-Yr Projected PM



HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

999: WM Drive A & SE CAlifornia Ave 4/26/2013
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations b F 4k b 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.98 1.00 1.00

Flt Protected 095 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3464 1770 3539

Flt Permitted 095 1.00 1.00 0.28 1.00

Satd. Flow (perm) 1770 1583 3464 520 3539

Volume (vph) 127 185 751 124 148 1076

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

Adj. Flow (vph) 138 201 816 135 161 1170

RTOR Reduction (vph) 0 135 18 0 0 0

Lane Group Flow (vph) 138 66 934 0 161 1170

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 6

Actuated Green, G (S) 9.5 95 375 375 375

Effective Green, g (s) 9.5 95 375 375 375

Actuated g/C Ratio 0.17 0.17 0.68 0.68 0.68

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 306 273 2362 355 2413

v/s Ratio Prot c0.08 0.27 c0.33

v/s Ratio Perm 0.04 0.31

v/c Ratio 045 0.24 0.40 0.45 0.48

Uniform Delay, d1 20.4 19.6 3.8 4.0 4.2

Progression Factor 1.00 1.00 1.00 0.82 0.64

Incremental Delay, d2 1.1 0.5 0.5 3.6 0.6

Delay (s) 215 20.1 4.3 6.9 3.3

Level of Service C C A A A

Approach Delay (s) 20.7 4.3 3.7

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 10

Peters & Associates Engineers, Inc.

Full 20-Yr Projected PM



HCM Unsignalized Intersection Capacity Analysis

Timing Plan: PM

1000: SE 25th St & WM Drive B 4/26/2013
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 b [l

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 185 104 24 237 78 21

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 201 113 26 258 85 23

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 1007

pX, platoon unblocked

vC, conflicting volume 314 567 258

vCl, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 314 567 258

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 82 97

cM capacity (veh/h) 1246 474 781

Direction, Lane # EB1 WB1 WB2 NB1 NB2

Volume Total 314 26 258 85 23

Volume Left 0 26 0 85 0

Volume Right 113 0 0 0 23

cSH 1700 1246 1700 474 781

Volume to Capacity 0.18 0.02 0.15 0.18 0.03

Queue Length 95th (ft) 0 2 0 16 2

Control Delay (s) 0.0 8.0 0.0 14.2 9.7

Lane LOS A B A

Approach Delay (s) 0.0 0.7 13.3

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15

P1614 Topeka KS - 98259 - 25th and California Page 11

Peters & Associates Engineers, Inc.

Full 20-Yr Projected PM



Queues Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/25/2013
A TR 20 N N
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 159 189 226 138 225 183 737 42 1118
v/c Ratio 069 052 046 062 064 073 044 031 0.86
Control Delay 58.6 415 80 549 435 595 203 517 379
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.6 415 80 549 435 595 203 517 379
Queue Length 50th (ft) 99 110 0 86 128 113 172 26 354
Queue Length 95th (ft) #190 184 61 156 206 #220 270 63 #550
Internal Link Dist (ft) 1790 2330 1951 1270
Turn Bay Length (ft) 175 175 175 100
Base Capacity (vph) 267 517 603 281 518 285 1679 186 1300
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 060 037 037 049 043 064 044 023 0.86
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
P1614 Topeka KS - 98259 - 25th and California Page 1

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

Timing Plan: PM

95: SE 21st St & SE CAlifornia Ave 4/25/2013
A ey ¢ ANt 2 M4

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

Lane Configurations b 4 [l b | LT LT

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 4.0 4.0 4.0

Lane Util. Factor 1.00 100 100 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 100 0.85 100 0.97 1.00 0.98 1.00 0.98

Flt Protected 095 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1799 1770 3475 1770 3455

Flt Permitted 095 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 1863 1583 1770 1799 1770 3475 1770 3455

Volume (vph) 146 174 208 127 160 47 168 596 82 39 866 163

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

Adj. Flow (vph) 159 189 226 138 174 51 183 648 89 42 941 177

RTOR Reduction (vph) 0 0 183 0 11 0 0 8 0 0 13 0

Lane Group Flow (vph) 159 189 43 138 214 0 183 729 0 42 1105 0

Turn Type Prot Perm  Prot Prot Prot

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4

Actuated Green, G (S) 127 171 171 122 16.6 15.7 453 5.1 34.7

Effective Green, g (s) 12,7 191 19.1 122 18.6 157 47.0 51 36.4

Actuated g/C Ratio 0.13 0.19 0.19 0.12 0.19 0.16 0.47 0.05 0.37

Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 4.0 5.7 4.0 5.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 226 358 304 217 337 280 1643 91 1265

v/s Ratio Prot c0.09 0.10 0.08 c0.12 c0.10 0.21 0.02 c0.32

v/s Ratio Perm 0.03

v/c Ratio 0.70 053 0.14 0.64 0.64 0.65 0.44 0.46 0.87

Uniform Delay, d1 415 36.1 334 415 373 39.3 175 458 294

Progression Factor 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.5 1.4 0.2 6.0 3.9 5.4 0.2 3.7 7.0

Delay (s) 51.1 375 33.6 475 412 47 17.7 495 36.3

Level of Service D D C D D D B D D

Approach Delay (s) 39.7 43.6 23.0 36.8

Approach LOS D D C D

Intersection Summary

HCM Average Control Delay 34.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 99.4 Sum of lost time (s) 16.0

Intersection Capacity Utilization 71.1% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 2

Peters & Associates Engineers, Inc.

No Build 20-Yr Projected PM



Queues Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/25/2013
-—
— t
Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 33 51 768 1130
v/c Ratio 024 037 031 0.39
Control Delay 321 41.2 4.8 2.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 321 41.2 4.8 2.3
Queue Length 50th (ft) 11 22 64 64
Queue Length 95th (ft) 41 60 106 106
Internal Link Dist (ft) 1091 369 590 1951
Turn Bay Length (ft)
Base Capacity (vph) 404 392 2472 2888
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.08 0.13 0.31 0.39
Intersection Summary
P1614 Topeka KS - 98259 - 25th and California Page 3

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

Timing Plan: PM

110: SE 24th St & SE CAlifornia Ave 4/25/2013
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y i o i o

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

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.93 0.95 0.99 1.00

Flt Protected 0.98 0.97 1.00 1.00

Satd. Flow (prot) 1677 1707 3508 3522

Flt Permitted 0.86 0.86 0.93 0.94

Satd. Flow (perm) 1477 1507 3272 3310

Volume (vph) 15 0 16 29 1 17 11 665 30 17 1004 19

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

Adj. Flow (vph) 16 0 17 32 1 18 12 723 33 18 1091 21

RTOR Reduction (vph) 0 16 0 0 17 0 0 2 0 0 1 0

Lane Group Flow (vph) 0 17 0 0 34 0 0O 766 0 0 1129 0

Confl. Peds. (#/hr) 2 2 2 2 4 4 13 13

Turn Type Perm Perm Perm pm-+pt

Protected Phases 4 4 6 5 2

Permitted Phases 4 4 6 2

Actuated Green, G (s) 6.8 6.8 81.2 93.2

Effective Green, g (s) 7.8 7.8 82.2 94.2

Actuated g/C Ratio 0.07 0.07 0.75 0.86

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 105 107 2445 2850

v/s Ratio Prot c0.03

v/s Ratio Perm 0.01 c0.02 0.23 c0.31

v/c Ratio 0.16 0.32 0.31 0.40

Uniform Delay, d1 48.0 48.6 4.6 1.7

Progression Factor 1.00 1.00 0.94 1.00

Incremental Delay, d2 0.7 1.7 0.3 0.1

Delay (s) 48.8 50.3 4.6 1.8

Level of Service D D A A

Approach Delay (s) 48.8 50.3 4.6 1.8

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 4.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 4

Peters & Associates Engineers, Inc.

No Build 20-Yr Projected PM



Queues

Timing Plan: PM

113: SE 25th St & SE CAlifornia Ave 4/25/2013
e

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 54 82 135 117 42 757 79 1001

v/c Ratio 026 025 061 033 013 032 022 041

Control Delay 40.7 20.0 52.8 153 4.5 7.2 5.2 7.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.7 200 528 153 4.5 7.2 5.2 7.5

Queue Length 50th (ft) 34 21 89 19 5 91 10 164

Queue Length 95th (ft) 66 60 144 65 ml2 174 20 255

Internal Link Dist (ft) 1234 2016 920 590

Turn Bay Length (ft) 100 100 100 100

Base Capacity (vph) 399 581 428 594 440 2367 555 2469

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.14 014 032 020 0.10 032 014 o041

Intersection Summary

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

P1614 Topeka KS - 98259 - 25th and California Page 5
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

113: SE 25th St & SE CAlifornia Ave 4/25/2013
A ey ¢ ANt 2 M4

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

Lane Configurations b | b | LT LT

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 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.91 1.00 0.89 1.00 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1753 1680 1764 1641 1769 3474 1769 3521

Flt Permitted 0.60 1.00 0.69 1.00 0.25 1.00 0.33 1.00

Satd. Flow (perm) 1102 1680 1282 1641 470 3474 609 3521

Volume (vph) 50 32 43 124 29 78 39 623 74 73 894 27

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

Adj. Flow (vph) 54 35 47 135 32 85 42 677 80 79 972 29

RTOR Reduction (vph) 0 39 0 0 70 0 0 4 0 0 1 0

Lane Group Flow (vph) 54 43 0 135 47 0 42 753 0 79 1000 0

Confl. Peds. (#/hr) 9 9 3 3 2 2 2 2

Turn Type Perm Perm pm-+pt pm-+pt

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Actuated Green, G (s) 15.8 15.8 15.8 15.8 76.7 73.0 79.7 745

Effective Green, g (s) 18.8 18.8 18.8 18.8 77.7 74.0 80.7 755

Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.71 0.67 0.73 0.69

Clearance Time (s) 7.0 7.0 7.0 7.0 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 188 287 219 280 376 2337 502 2417

v/s Ratio Prot 0.03 0.03 0.00 0.22 c0.01 ¢0.28

v/s Ratio Perm 0.05 c0.11 0.08 0.11

v/c Ratio 0.29 0.15 0.62 0.17 0.11 0.32 0.16 041

Uniform Delay, d1 39.8 38.8 42.3 38.9 5.2 7.5 4.4 7.6

Progression Factor 1.00 1.00 1.00 1.00 0.84 0.83 0.89 0.85

Incremental Delay, d2 0.8 0.2 5.1 0.3 0.1 0.3 0.1 0.5

Delay (s) 40.6 39.0 473 39.2 4.5 6.6 4.1 6.9

Level of Service D D D D A A A A

Approach Delay (s) 39.7 43.6 6.5 6.7

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 6

Peters & Associates Engineers, Inc.
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Queues Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/25/2013
e
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 233 571 105 406 63 403 146 672
v/c Ratio 0.70 054 047 047 031 042 061 057
Control Delay 426 236 409 248 383 213 466 19.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 426 236 409 248 383 213 466 19.3
Queue Length 50th (ft) 101 115 47 79 28 72 66 112
Queue Length 95th (ft) #223 182 106 133 70 121 #168 187
Internal Link Dist (ft) 1320 2050 1413 1561
Turn Bay Length (ft) 100 65 60 90
Base Capacity (vph) 412 1334 270 1093 261 1251 272 1350
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 057 043 039 037 024 032 054 050
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
P1614 Topeka KS - 98259 - 25th and California Page 7
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

121: SE 29th St & SE CAlifornia Ave 4/25/2013
A ey ¢ ANt 2 M4

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

Lane Configurations LT LT LT LT

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 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frt 1.00 0.98 1.00 0.96 1.00 0.96 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3462 1770 3407 1770 3402 1770 3335

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3462 1770 3407 1770 3402 1770 3335

Volume (vph) 214 449 76 97 281 93 58 275 96 134 381 237

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

Adj. Flow (vph) 233 488 83 105 305 101 63 299 104 146 414 258

RTOR Reduction (vph) 0 16 0 0 37 0 0 41 0 0 107 0

Lane Group Flow (vph) 233 555 0 105 369 0 63 362 0 146 565 0

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases

Actuated Green, G (S) 10.3 17.3 6.5 135 45 16.3 6.9 187

Effective Green, g (s) 10.3 19.7 6.5 15.9 45 187 6.9 211

Actuated g/C Ratio 0.15 0.29 0.10 0.23 0.07 0.28 0.10 0.31

Clearance Time (s) 4.0 6.4 4.0 6.4 4.0 6.4 4.0 6.4

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 269 1006 170 799 117 938 180 1038

v/s Ratio Prot c0.13 ¢0.16 0.06 0.11 0.04 0.11 c0.08 ¢0.17

v/s Ratio Perm

v/c Ratio 0.87 0.55 0.62 0.46 0.54 0.39 0.81 0.54

Uniform Delay, d1 28.1 20.3 295 223 30.6 19.9 29.8 194

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.0 0.7 6.5 0.4 4.7 0.3 23.4 0.6

Delay (s) 52.1 21.0 36.0 227 35.3 20.2 53.2 20.0

Level of Service D C D C D C D B

Approach Delay (s) 30.0 25.4 22.2 25.9

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 67.8 Sum of lost time (s) 12.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 8
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Queues

Timing Plan: PM

999: WM Drive A & SE CAlifornia Ave 4/25/2013
VR B!

Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 138 201 951 161 1170

v/c Ratio 045 049 040 051 0.48

Control Delay 245 10.1 46 11.4 4.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 245 101 46 114 49

Queue Length 50th (ft) 41 11 50 49 184

Queue Length 95th (ft) 77 53 101 107 96

Internal Link Dist (ft) 886 1561 920

Turn Bay Length (ft) 175

Base Capacity (vph) 515 576 2382 318 2416

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 027 035 040 051 0.48

Intersection Summary

P1614 Topeka KS - 98259 - 25th and California Page 9
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HCM Signalized Intersection Capacity Analysis

Timing Plan: PM

999: WM Drive A & SE CAlifornia Ave 4/25/2013
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations b F 4k b 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.98 1.00 1.00

Flt Protected 095 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3464 1770 3539

Flt Permitted 095 1.00 1.00 0.28 1.00

Satd. Flow (perm) 1770 1583 3464 520 3539

Volume (vph) 127 185 751 124 148 1076

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

Adj. Flow (vph) 138 201 816 135 161 1170

RTOR Reduction (vph) 0 135 18 0 0 0

Lane Group Flow (vph) 138 66 934 0 161 1170

Turn Type Perm Perm

Protected Phases 8 2 6

Permitted Phases 8 6

Actuated Green, G (S) 9.5 95 375 375 375

Effective Green, g (s) 9.5 95 375 375 375

Actuated g/C Ratio 0.17 0.17 0.68 0.68 0.68

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 306 273 2362 355 2413

v/s Ratio Prot c0.08 0.27 c0.33

v/s Ratio Perm 0.04 0.31

v/c Ratio 045 0.24 0.40 0.45 0.48

Uniform Delay, d1 20.4 19.6 3.8 4.0 4.2

Progression Factor 1.00 1.00 1.00 1.05 0.93

Incremental Delay, d2 1.1 0.5 0.5 3.9 0.7

Delay (s) 215 20.1 4.3 8.1 4.5

Level of Service C C A A A

Approach Delay (s) 20.7 4.3 5.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 6.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

P1614 Topeka KS - 98259 - 25th and California Page 10

Peters & Associates Engineers, Inc.

No Build 20-Yr Projected PM
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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
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*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)
400

300
TOTAL OF ALL N

PEDESTRIANS \
CROSSING ~
MAJOR STREET- 200

PEDESTRIANS ~
PER HOUR (PPH) S~

100 ~

200 300 400 500 600 700 800 900 1000

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

*Note: 75 pph applies as the lower threshold volume.

December 2009 Sect. 4C.06



Page 444 2009 Edition

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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