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Peters & Associates Engineers, Inc., has conducted a traffic 

engineering study relating to a Walmart Supercenter proposed 

to be located on the east side of California Avenue and on the 

south side of S.E. 25th Street in Topeka, Kansas.  The existing 

zoning of the site tracts are currently residential and commer-

cial.  Access to the proposed site will be provided by one ac-

cess drive along California Avenue and one access drive along 

S.E. 25th Street.  The primary focus of this report is to assess 

traffic operational characteristics of several nearby intersec-

tions and the access drive intersections proposed to serve the 

site so they provide acceptable operation.  The commercial site 

is proposed to consist of a discount retail superstore and has 

provisions for one outlot as indicated on the project site plan. 

 

Existing vehicle turning movement count data were gathered 

for the AM and PM peak hours for the following intersections 

(as requested by The City of Topeka) in the vicinity of the de-

velopment (counts were made in April, 2013 while school was 

in session): 

 

ο California Avenue and S.E. 21st Street 
ο California Avenue and S.E. 24th Street 
ο California Avenue and S.E. 25th Street 
ο California Avenue and S.E. 29th Street (counts provided by 

the City of Topeka). 
 

There are no intersection sight distance issues at the proposed 

access drive locations at California Avenue or at S.E. 25th 

Street. 

 

Projected traffic volumes were calculated for full build-out of 

the proposed Walmart Supercenter and outlot development.  

The outlot land-use is not yet know, so it was assumed for 

completeness as a part of this study.  These projected site-

generated trips were added to the existing traffic volumes, 

which resulted in projected traffic volumes at initial comple-

tion of the proposed Walmart Supercenter site. Additionally, at 

the request of the City of Topeka, included in the projected 

traffic volumes at initial completion are projected traffic asso-
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ciated with the nearby Dillon’s expansion.  Directional splits and 

proposed street assignments at the study intersections were made 

based on existing traffic volume gravity, transportation network, 

and regional use.   

 

The City of Topeka provided a yearly growth rate of 0.5 percent 

per year to use to estimate 20-year future traffic volumes for the 

study intersections.  The site-generated traffic volumes have been 

combined with the 20-year future horizon traffic volumes, which 

resulted in projected 20-year traffic volumes with full build-out of 

the proposed Walmart Supercenter site.  Per the request of the City 

of Topeka, also included in the projected 20-year volumes are pro-

jected traffic associated with the nearby Dillon’s expansion and 

projected traffic volumes associated with the re-development of a 

nearby vacant grocery store at the southwest corner of the intersec-

tion of California Avenue and S.E. 29th Street.   

 

The Walmart Supercenter, once approvals are in place, is expected 

to be open in approximately one year. 

 

Recommendations of this study are summarized as follows: 

 

• It is recommended to construct Drive A at California Avenue 

to consist of an outbound right-turn lane, an outbound left-turn 

lane and an inbound receiving lane. 

 

• It is recommended to construct Drive B at S.E. 25th Street to 

consist of an outbound right-turn lane, an outbound left-turn 

lane and an inbound receiving lane. 

 

• It is recommended that California Avenue be widened to ac-

commodate the addition of a southbound left-turn lane at Drive 

A. 

 

• It is recommended that S.E. 25th Street be striped to accom-

modate a westbound left-turn lane at Drive B.  Existing street 

width (approximately 40 feet) is adequate to accommodate the 

addition of a westbound left-turn lane.  
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• It is recommended that a fully-actuated traffic signal be 

installed at the intersection of California Avenue and 

Drive A coincident with the site development.  This traf-

fic signal should have provisions to be coordinated with 

the existing traffic signals along California Avenue. 

 

• The recommended traffic signal at California Avenue and 

Drive A and the recommended roadway improvements to 

California Avenue and S.E. 25th Street must conform to 

City of Topeka design standards and will require approval 

by the City. 

 

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

City of Topeka design standards and will require approval 

by the City. 
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Peters & Associates Engineers, Inc., has conducted a traffic 

engineering study relating to a Walmart Supercenter pro-

posed to be located on the east side of California Avenue and 

on the south side of S.E. 25th Street in Topeka, Kansas.  The 

existing zoning of the site tracts are currently residential and 

commercial.  Access to the proposed site will be provided by 

one access drive along California Avenue and one access 

drive along S.E. 25th Street.  The primary focus of this re-

port is to assess traffic operational characteristics of several 

nearby intersections and the access drive intersections pro-

posed to serve the site so they provide acceptable operation.  

The commercial site is proposed to consist of a discount re-

tail superstore and has provisions for one outlot as indicated 

on the project site plan (a reduced copy of the site plan is 

included in the Appendix for reference). 

 

This is a report of methodology and findings relating to a 

traffic engineering study undertaken to:  

 

• Evaluate existing traffic conditions in the vicinity of the 

site. 

 

• Determine projected traffic volumes entering and exiting 

the proposed development at the nearby study intersec-

tions and the access drive intersections proposed to serve 

the site. 

 

• Identify the effects on traffic operations for existing traf-

fic in combination with site-generated traffic associated 

with the Walmart Supercenter development as proposed.  

 

• Evaluate traffic operations for the following conditions: 

ο Existing traffic conditions.   

ο Projected traffic conditions at initial completion of 

the site development. (Includes projected traffic ex-

pected to be associated with the nearby Dillon’s Ex-

pansion.) 

ο Projected future 20-year traffic conditions with full 

build-out of the proposed development.  (Includes 

INTRODUCTION 
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projected traffic expected to be associated with the 

nearby Dillon’s Expansion and the re-development 

of a nearby vacant grocery store.) 

ο Projected no-build future 20-year traffic conditions 

without the proposed Walmart Supercenter develop-

ment. 

 

• Evaluate traffic operations for the nearby study intersec-

tions and the access drive intersections proposed to serve 

the site and make recommendations for improvements 

which may be necessary and appropriate for acceptable 

traffic operations for each of the projected traffic condi-

tions. 

 

In the following sections of this traffic study report are traf-

fic data, study methods, findings and recommendations.  The 

study is technical in nature. Analysis techniques employed 

are those most commonly used in the traffic engineering pro-

fession for traffic impact analysis.  Certain data and calcula-

tions relative to traffic operational analysis are referenced in 

the report. Complete calculations and data are included in the 

Appendix of the report. 
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THE SITE The location of the development is within the city limits of 

Topeka in 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 site is currently an undeveloped tract.    

The proposed development 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 stops in the vicinity of the site are located on the 

southeast corner of California Avenue and S.E. 25th Street 

and another stop located along 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 

a discount superstore, plus access drives and parking and has 

provisions for one outlot.  As a part 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 1 – Vicinity Map 

N

Figure 2 – Site Location Map 

SITE 

SIT
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California Avenue, at the site, is a four-lane roadway consist-

ing of two northbound lanes and two southbound lanes.  At its 

intersections with S.E. 21st Street, S.E. 25th Street and S.E. 

29th Street, California Avenue widens to accommodate the ad-

dition of northbound and southbound left-turn lanes at each of 

these locations.  This roadway is constructed with curbs and 

gutters and there are sidewalks along both sides in the immedi-

ate vicinity of the site.  The speed limit is 35 miles per hour in 

the vicinity.  California Avenue is classified as a Principal Arte-

rial on the City of Topeka Functional Classification Plan.  

 
S.E. 25th Street, at the site, is an approximate 40-foot wide 

street with no pavement markings.  At the westbound approach 

to California Avenue, S.E. 25th Street is striped to consist of a 

westbound left-turn lane, a westbound thru/right-turn lane and 

an eastbound receiving lane.  This roadway is constructed with 

curbs and gutters and there are sidewalks along the south side 

of the street in the immediate vicinity of the site.  The speed 

limit is 30 miles per hour in the vicinity.  S.E. 25th Street is 

classified as a Collector on the City of Topeka Functional Clas-

sification Plan. 

 
The following study intersections in the vicinity of the site are 

traffic signal controlled: 

 

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

There is an existing high school (Highland Park High School) 

located on the north side of S.E. 25th Street and on the east side 

of California Avenue.  The east leg of the traffic signal con-

trolled intersection of California Avenue and S.E. 24th Street is 

an access drive to the high school. 

 

The following photos show the general layout of the aforemen-

tioned study intersections along California Avenue.  Photos 

were taken at locations as indicated on the captions.  

 

STREET SYSTEM 
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Looking east on S.E. 24th Street 
toward California Avenue. 

Looking north on California Avenue 
at the site. 

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

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

S.E. 25th Street 

The Site 

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

California Avenue 

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

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

California Avenue 

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



 

Page 11 

Hourly, 24-hour traffic counts were made at the following 

location in the vicinity of the development by this consultant 

as a part of this study as follows: 

 

Hourly, 24-hour traffic count data for these locations are 

summarized on Table 1 and Chart 1.   

 

Traffic count data collected as a part of this study include 

weekday AM and PM peak hours vehicle turning movement 

counts at the following intersections: 

 

• California Avenue and S.E. 21st Street. (Traffic volumes 

at California Avenue and S.E. 21st Street have been ad-

justed as shown on Figure 3, to account for the west leg 

of this intersection being under construction at the time 

of data collection.  Adjustments were made by including 

counts on the west leg from previous traffic counts pro-

vided by the City.) 

• California Avenue and S.E. 24th Street 

• California Avenue and S.E. 25th Street 

• California Avenue and S.E. 29th Street (PM peak hour 

counts only provided by the City of Topeka). 

 

The peak hours vehicle turning movement count data at 

these intersections are summarized in the following peak 

hour turning movement Charts 2 thru 8 and are presented in 

more detail in the Appendix of this report.   

 

The City of Topeka has required the PM peak hour to be 

analyzed as a part of this study.  PM peak hour vehicle turn-

ing movement counts made as a part of this study are shown 

on Figure 3, "Existing Traffic Volumes - PM Peak Hour.”     

 

 

EXISTING TRAFFIC  

CONDITIONS 

24-HOUR TABLE &
STREET VOLUME CHART

California Avenue at the Site 17,932 Table 1/Chart 1
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Table 1—Chart 1   24-Hour Traffic Counts  
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

California Avenue at the Site

California Avenue at the Site - Traffic Hourly Volu mes
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Chart 2   
AM Peak Hours Turning Movement Count Data 

S.E. 21st Street and California Avenue 
(Un-adjusted for east leg construction closure) 
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Chart 3   
PM Peak Hours Turning Movement Count Data 

S.E. 21st Street and California Avenue 
(Un-adjusted for east leg construction closure) 
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California Ave.

California Ave.

H
igh S

chool A
ccess D

rive

S
.E

. 2
4t

h 
S

t.

107

107

355  475

35
5 

 3
84

13

13 21

21

23

23

46  22  22

70
3 

 8
67

703  738

15
7

157

7

7

14

14

33  53 297  33
6

6

1 - AM Count Data
 

07:15 AM
08:00 AM

North

California Ave.

California Ave.

H
igh S

chool A
ccess D

rive

S
.E

. 2
4t

h 
S

t.

15

15

893  925

89
3 

 9
28

17

17 15

15

24

24

40  11  25
58

8 
 6

20

588  617

25

25

7

7

14

14

  25 40  
11

11

 1 - PM Count Data
 

04:45 PM
05:30 PM

North

Chart 4   
AM Peak Hours Turning Movement Count Data 

S.E. 24th Street and California Avenue 

Chart 5   
PM Peak Hours Turning Movement Count Data 

S.E. 24th Street and California Avenue 
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California Ave.
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Chart 6   
AM Peak Hours Turning Movement Count Data 

S.E. 25th Street and California Avenue 

Chart 7   
PM Peak Hours Turning Movement Count Data 

S.E. 25th Street and California Avenue 
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Chart 8   
AM Peak Hours Turning Movement Count Data 

S.E. 29 Street and California Avenue 
(2-Hour Count Data Provided by the City) 
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The Trip Generation, an Informational Report (8th Edition), 

2008, published by the Institute of Transportation Engineers 

(ITE) and The Trip Generation Software (Version 6 by Mi-

crotrans), were utilized in calculating the magnitude of traf-

fic volumes expected to be generated by the proposed land-

uses of the Walmart Supercenter development. These are 

reliable sources for this information and are universally 

used in the traffic engineering profession.  

 

Using the selected trip generation rates, calculations were 

made as a part of this study to provide a reliable estimate of 

traffic volumes that can be expected to be associated with 

the development as proposed.  Applying the appropriate 

trip-generation rates to the land uses proposed for this de-

velopment makes these calculations.  The land use for the 

proposed outlot was assumed for completeness.  Results of 

these calculations are summarized on Table 2, “Summary of 

Trip-Generation.”  

 

These calculations indicate that approximately 9,639 vehi-

cle trips (combined in and out) per average weekday are 

projected to be generated by the proposed Walmart Super-

center and assumed outlot land uses on this site.  Of this 

total, approximately 397 vehicle trips are estimated during 

the traffic conditions of the AM peak hour and approxi-

mately 812 vehicle trips are estimated during the traffic 

conditions of the PM peak hour. 

 

TRIP GENERATION and 

SITE TRAFFIC  

PROJECTIONS 

Table 2 – Summary of Trip-Generation 

24-HOUR

TWO-WAY PEAK HOUR PEAK HOUR 

PROPOSED APPROXIMATE ITE WEEKDAY TRIPS TRIPS

TRACT 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.

PMAM

812TOTAL ENTERING + EXITING 397
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The data for the outlot land use has been adjusted for 

“internal trip capture” (i.e. multi-purpose trips within the 

site as opposed to new trips for each site land use). 

 

These data have been adjusted for “pass-by” trips (i.e. that 

portion of the site-destined traffic likely to come from the 

existing adjacent street traffic stream).  Table 3, “Trip-

Generation Adjustments,” lists the specific values used to 

adjust raw trip-generation data for “pass-by.”     

 

Retail commercial traffic, as will be associated with site, 

ordinarily contributes greater during the PM peak hour than 

the AM peak hour to the adjacent street traffic conditions 

during the on-street AM and PM peak traffic hours.  Addi-

tionally, the City of Topeka has required this study to ana-

lyze the PM peak hour only.  Accordingly, the PM peak 

traffic period of the adjacent streets is the traffic operating 

conditions which have warranted primary traffic analysis as 

a part of this study.   

 
 

Table 3 – Trip-Generation Adjustments 
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Once projected traffic was estimated for the site, directional 

distributions were made to reflect the percent of anticipated 

left and right-turns at the study intersections.  Directional 

distribution percentages used in this study are shown on Fig-

ure 4, “Directional Distribution - Site Traffic.”  The direc-

tional distribution percentages for site traffic have been 

equated to percentage turns for each movement at the study 

intersections.  These values are shown on: 

 

• Figure 5, “Entering Traffic Percentage Turns” 

• Figure 6, “Exiting Traffic Percentage Turns.” 

 

The site-generated traffic volumes shown on Figure 7, “Site-

Generated Traffic Volumes - PM Peak Hour,” result from 

applying the projected entering and exiting percentages 

shown on Figures 5 and 6 to the corresponding projected 

site-generated traffic volumes summarized on Table 2, 

“Summary of Trip-Generation.” 

 

The site-generated traffic volumes shown on Figure 7 and 

corresponding existing background traffic volumes shown 

on Figure 3 have been combined and the results are depicted 

on Figure 8, “Projected Traffic Volumes at initial Comple-

tion - PM Peak Hour.”  Additionally, at the request of the 

City of Topeka, projected traffic volumes associated with the 

nearby Dillon’s expansion have been assumed and accounted 

for on traffic volumes depicted on Figure 8.   

 

The City of Topeka provided a yearly growth rate of 0.5 per-

cent per year to use to estimate 20-year future traffic vol-

umes for the study intersections.  The site-generated traffic 

volumes have been combined with the 20-year future hori-

zon traffic volumes, which resulted in projected 20-year traf-

fic volumes with full build-out of the proposed Walmart Su-

percenter site.  Per the request of the City of Topeka, also 

included in the projected 20-year volumes are projected traf-

fic associated with the nearby Dillon’s expansion and pro-

jected traffic volumes associated with the re-development of 

a nearby vacant grocery store at the southwest corner of the 

TRAFFIC VOLUME 

ASSIGNMENTS 
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intersection of California Avenue and S.E. 29th Street.  The 

results are depicted on Figure 9, “Full Build-Out Projected 

20-Year Traffic Volumes - PM Peak Hour.” 

 

No-build projected 20-year traffic volumes are shown on 

Figure 10, “No-Build Projected 20-Year Traffic Volumes - 

PM Peak Hour.” 

 

Traffic volumes shown on Figures 3, 8, 9 and 10 are the val-

ues used in capacity and level of service calculations con-

ducted as a part of this study.  The effect of existing back-

ground traffic (i.e. the adjacent street non-site traffic which 

exists) and projected traffic associated with the site develop-

ment as well as background growth, plus planned vicinity 

development by others has thus been accounted for in this 

analysis. 
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CAPACITY and 

LEVEL OF SERVICE 

Generally, the "capacity" of a street is a measure of its ability 

to accommodate a certain magnitude of moving vehicles.  It 

is a rate as opposed to a quantity, measured in terms of vehi-

cles per hour.  More specifically, street capacity refers to the 

maximum number of vehicles that a street element (e.g. an 

intersection) can be expected to accommodate in a given 

time period under the prevailing roadway and traffic condi-

tions.   

 

Traffic operational analysis for the study intersections were 

evaluated based on the methodologies outlined in the High-

way Capacity Manual, 2010 Edition, published by the Trans-

portation Research Board. The operating conditions at an 

intersection are graded by the “level of service” experienced 

by drivers. Level of service (LOS) describes the quality of 

traffic operating conditions and is rated from “A” to “F”. 

LOS “A” represents the most desirable condition with free-

flow movement of traffic with minimal delays. LOS “F” 

generally indicates severely congested conditions with ex-

cessive delays to motorists. Intermediate grades of B, C, D, 

and E reflect incremental increases in the average delay per 

stopped vehicle. Delay is measured in seconds per vehicle. 

The table below shows the upper limit of delay associated 

with each level of service for signalized and un-signalized 

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 
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The LOS rating deemed acceptable varies by community, 

facility type and traffic control device. A LOS “D” is the 

desirable goal for movements at un-signalized intersections 

that must yield to other movements; however, a LOS “E” or 

“F” is often accepted for low to moderate traffic volumes 

where the installation of a traffic signal is not warranted by 

the conditions at the intersection or the location is deemed 

undesirable for signalization for other reasons. For signal-

ized intersections, level of service and average delay relate to 

all vehicles using the intersection. LOS “D” is the typical 

desirable standard for signalized intersections. All study in-

tersections were evaluated using the Synchro analysis soft-

ware package based on Highway Capacity Manual methods. 

This computer program has been proven to be reliable when 

used to analyze capacity and levels of traffic service under 

various operating conditions. Detailed results for all capacity 

calculations are included in the Appendix.  The adjacent 

street weekday PM peak traffic period was used for these 

calculations.  Factors included in the analysis are as follows: 

 

• Existing traffic volumes and patterns. 

• Directional distribution of projected traffic volumes. 

• Existing, planned and proposed intersection geometry 

(including elements such as turn lanes, curb radii, etc.). 

• Existing background traffic volumes and projected site-

generated volumes for projected traffic conditions. 

• Background traffic growth. 

• Traffic generated by developments by others. 

• Existing or proposed traffic control. 

 

The traffic signal data used in the capacity analysis for the 

traffic study reflects existing timings provided by the City of 

Topeka.  Additionally, a peak hour factor of 0.92 has been 

used in the analysis of this study.   
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Table 4  - Level of Service Summary - Existing Traffic Conditions 

CAPACITY ANALYSIS 

Level of Service Analysis Results 

Existing Traffic Conditions 

Capacity and level of service analysis was performed for exist-

ing traffic volumes, lane geometry and traffic control for the 

PM peak hour for the following study intersections: 

 

• 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. 

 

*Traffic volumes at California Avenue and S.E. 21st Street 

have been adjusted to account for the west leg of this inter-

section being under construction at the time of data collec-

tion.  Adjustments were made on the west leg of this inter-

section using City provided previous traffic counts at this 

intersection. 

 

As indicated in Table 4, “Level of Service Summary – Existing 

Traffic Conditions,” all of the intersections currently operate at 

what calculates as an acceptable LOS “C” or better during the 

existing conditions of the PM peak hour at the study intersec-

tions.  Additionally, all vehicle movements currently operate at 

what calculates as an acceptable LOS “D” or better for existing 

traffic conditions at the study intersections for the PM peak 

hour under existing traffic conditions. 

 

Traffic volumes used for this analysis are shown on Figure 3, 

"Existing Traffic Volumes - PM Peak Hour.” 
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Projected Traffic Conditions at Initial Completion 

Capacity and LOS analysis was performed for projected traf-

fic conditions at initial completion of the site development for 

the PM peak hour for the following intersections: 

 

• 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. 

• California Avenue and Drive A 

• S.E. 25th Street and Drive B. 

 

Traffic volumes used for these projected traffic conditions are 

shown on Figure 8, “Projected Traffic Volumes at Initial 

Completion - PM Peak Hour.” The operating conditions pro-

jected to exist at the study intersections are summarized in 

Table 5, “Level of Service Summary - Projected Traffic Con-

ditions at Initial Completion.” Additionally, projected traffic 

volumes associated with the nearby Dillon’s expansion have 

been assumed and accounted for on traffic volumes depicted 

on Figure 8 

 

As indicated in Table 5, all of the study intersections are ex-

pected to continue to operate at what calculates as an accept-

able LOS “C” or better during the PM peak hour for these 

projected conditions at initial completion.  Additionally, all 

vehicle movements are expected to operate at what calculates 

as LOS “D” or better for existing traffic conditions at the 

study intersections for the PM peak hour. 

 

Table 5  - Level of Service Summary - Projected Traffic Conditions at Initial Completion 
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Projected average control delay (seconds per vehicle) and 

intersection capacity utilization are found to be acceptable for 

all of the study intersections. 

 

For these projected traffic conditions, analysis was conducted 

with existing lane geometry and traffic control at the study 

intersections plus the following assumed (depicted schemati-

cally on the following page): 

  

ο California Avenue constructed to accommodate the addi-

tion of a southbound left-turn lane at Drive A. 

ο S.E. 25th Street striped to accommodate a westbound left-

turn lane at Drive B. 

ο Drives A and B each constructed to consist of an out-

bound lane right-turn lane, an outbound left-turn lane and 

an inbound receiving lane. 

ο With traffic signal control at the intersection of California 

Avenue and Drive A. 

 

The recommended widening on California Avenue and signal 

control at the intersection of California Avenue and Drive A 

would allow acceptable traffic operations and add safety and 

convenience for this intersection.      
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Projected Traffic Conditions Intersection and Roadway Geometry 

N
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Full Build-Out Projected 20-Year Traffic Conditions 

Capacity and LOS analysis was performed for full build-out pro-

jected 20-year traffic conditions for the PM peak hour for the fol-

lowing study intersections: 

 

• 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. 

• California Avenue and Drive A 

• S.E. 25th Street and Drive B. 

 

Traffic volumes used for these projected traffic conditions are 

shown on Figure 9, “Full Build-Out Projected 20-Year Traffic Vol-

umes - PM Peak Hour.”  The City of Topeka provided a yearly 

growth rate of 0.5 percent per year to use to estimate 20-year future 

traffic volumes for the study intersections.  The site-generated traf-

fic volumes have been combined with the 20-year future horizon 

traffic volumes, which resulted in projected 20-year traffic volumes 

with full build-out of the proposed Walmart Supercenter site.  Per 

the request of the City of Topeka, also included in the projected 20-

year volumes are projected traffic associated with the nearby Dil-

lon’s expansion and projected traffic volumes associated with the 

re-development of a nearby vacant grocery store at the southwest 

corner of the intersection of California Avenue and S.E. 29th Street.  

The operating conditions projected to exist at the study intersection 

are summarized in Table 6, “Level of Service Summary - Full 

Build-Out Projected 20-Year Traffic Conditions.”   
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As indicated in Table 6, for the these projected 20-year traffic con-

ditions at the study intersections, intersection overall LOS are ex-

pected to continue to operate at what calculates as an acceptable 

LOS “D” and all vehicle movements at the study intersections are 

expected to continue to operate at what calculates as a LOS “D” or 

better for the PM peak hour. 

 

Projected average control delay (seconds per vehicle) and intersec-

tion capacity utilization are found to be acceptable for all of the 

study intersections with the recommended improvements assumed 

(same improvements as previously stated in the projected traffic 

conditions at initial completion). 

 

No-Build Projected 20-Year Traffic Conditions 

Capacity and LOS analysis was performed for no-build projected 

20-year traffic conditions (without the traffic volumes associated 

with the site development) to include City-provided growth rate of 

0.5 percent per year for 20 years, plus, per the request of the City,  

projected traffic associated with the nearby Dillon’s expansion and 

projected traffic volumes associated with the re-development of a 

nearby vacant grocery store at the southwest corner of the intersec-

tion of California Avenue and S.E. 29th Street for the PM peak 

hour for the study intersections. 

 

Traffic volumes used for these projected traffic conditions are 

shown on Figure 10, “No-Build Projected 20-Year Traffic Vol-

umes - PM Peak Hour.”  The operating conditions projected to ex-

ist at the study intersection are summarized in Table 7, “Level of 

Service Summary - No-Build Projected 20-Year Traffic Condi-

tions.”  As indicated in Table 7, all of the study intersections over-

all LOS is projected to operate at what calculates as an acceptable 

LOS “C” or better during the PM peak hour and all vehicle move-

ments for the projected 20-year traffic conditions at the study in-

tersections are expected to operate at what calculates as LOS “D” 

or better for the PM peak hour.   

 

Projected average control delay (seconds per vehicle) and intersec-

tion capacity utilization are found to be acceptable for all of the 

study intersections. 
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In evaluating the need for a traffic signal, certain established 

warrants must be examined by a comprehensive investigation 

of traffic conditions and physical characteristics of the loca-

tion.  The decision to install a traffic signal at a particular lo-

cation must be evaluated quantitatively relative to these war-

rants.  These warrants, as specified in the Manual on Uniform 

Traffic Control Devices (MUTCD), are described in detail in 

the appendix of this report.  They are summarized as follows: 

 

Traffic signal warrants analysis was made for projected traffic 

volumes at initial completion of the development for the in-

tersection of California Avenue and Drive A. 

 

Based on volume criteria set out in the MUTCD, it was found 

that three traffic signal warrants are projected to be met for 

the intersection of California Avenue and Drive A at initial 

completion of the development of the Walmart Supercenter 

site as proposed.  Volumes are projected to be sufficient at 

this intersection to satisfy Warrants 1, 2 and 3.  Traffic signal 

control would be appropriate for this intersection to coincide 

with the development as proposed.  The traffic signal war-

rants analysis results for this intersection are summarized in 

Table 8, “Traffic Signal Warrants Results - California Avenue 

and Drive A - Projected Traffic Conditions at Initial Comple-

tion of the Site.”  Traffic signal warrants are expected to con-

tinue to be met with the additional 20-year background traffic 

growth included.   

 

 

TRAFFIC SIGNAL 

WARRANTS ANALYSIS 

♦ 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 
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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.
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."

Warrant Number

Table 8 
Traffic Signal Warrants Results  
California Avenue and Drive A  

Projected Traffic Conditions 
at Initial Completion. 
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FINDINGS and  

RECOMMENDATIONS 

Findings of this study are summarized as follows: 

 

• For the development of the Walmart Supercenter site as proposed, 

approximately 9,639 vehicle trips (combined in and out) per aver-

age weekday are projected to be generated by the land uses land 

uses on this site.  Of this total, approximately 397 vehicle trips are 

estimated during the traffic conditions of the AM peak hour and 

approximately 812 vehicle trips are estimated during the traffic 

conditions of the PM peak hour.   

 

• Capacity and level of service analysis was performed for existing 

traffic volumes, lane geometry and traffic control for the PM peak 

hour for the study intersections.  All of the intersections currently 

operate at what calculates as an acceptable LOS “C” or better dur-

ing the existing conditions of the PM peak hour at the study inter-

sections.  Additionally, all vehicle movements currently operate at 

what calculates as an acceptable LOS “D” or better for existing 

traffic conditions at the study intersections for the PM peak hour 

under existing traffic conditions. 

 

• Capacity and LOS analysis was performed for projected traffic con-

ditions at initial completion of the site development for the PM 

peak hour for the study intersections.  All of the study intersections 

are expected to continue to operate at what calculates as an accept-

able LOS “C” or better during the PM peak hour for these projected 

conditions at initial completion with roadway and traffic signal im-

provements proposed.  Additionally, all vehicle movements are ex-

pected to operate at what calculates as LOS “D” or better (most of 

which are projected to operate at LOS “C” of better) for existing 

traffic conditions at the study intersections for the PM peak hour.  

Projected average control delay (seconds per vehicle) and intersec-

tion capacity utilization are expected to be acceptable for all of the 

study intersections. 

 

• Based on volume criteria set out in the MUTCD, it was found that 

three traffic signal warrants are projected to be met for the intersec-

tion of California Avenue and Drive A at initial completion of the 

development of the Walmart Supercenter site as proposed.  Vol-

umes are projected to be sufficient at this intersection to satisfy 



 

Page 33 

Warrants 1, 2 and 3.  Traffic signal control would be appropriate for 

this intersection to coincide with the development as proposed.  

Traffic signal warrants are expected to continue to be met with the 

additional 20-year background traffic growth included.  

 

• The recommended widening on California Avenue and signal con-

trol at the intersection of California Avenue and Drive A would al-

low acceptable traffic operations and add safety and convenience 

for this intersection. 

 

• Capacity and LOS analysis was performed for full build-out pro-

jected 20-year traffic conditions for the PM peak hour for the study 

intersections.  For the projected 20-year traffic conditions at the 

study intersections, intersection overall LOS are expected to oper-

ate at what calculates as an acceptable LOS “D” and all vehicle 

movements at the study intersections are expected to continue to 

operate at what calculates as a LOS “D” or better for the PM peak 

hour.  Additionally, projected average control delay (seconds per 

vehicle) and intersection capacity utilization are found to be accept-

able for all of the study intersections with the recommended im-

provements assumed. 

 

• Capacity and LOS analysis was performed for no-build projected 

20-year traffic conditions (without the traffic volumes associated 

with the site development).  All of the study intersections overall 

LOS is projected to operate at what calculates as an acceptable LOS 

“C” or better during the PM peak hour and all vehicle movements 

for the projected 20-year traffic conditions at the study intersections 

are expected to operate at what calculates as LOS “D” or better for 

the PM peak hour.  Additionally, projected average control delay 

(seconds per vehicle) and intersection capacity utilization are found 

to be acceptable for all of the study intersections. 

 

• It was found that there are no intersection sight distance issues at 

the proposed access drive locations at California Avenue or at S.E. 

25th Street.   

 



 

Page 34 

Recommendations of this study are summarized as follows: 

 

• It is recommended to construct Drive A at California Avenue to 

consist of an outbound right-turn lane, an outbound left-turn lane 

and an inbound receiving lane. 

 

• It is recommended to construct Drive B at S.E. 25th Street to 

consist of an outbound right-turn lane, an outbound left-turn lane 

and an inbound receiving lane. 

 

• It is recommended that California Avenue be widened to accom-

modate the addition of a southbound left-turn lane at Drive A. 

 

• It is recommended that S.E. 25th Street be striped to accommo-

date a westbound left-turn lane at Drive B.  Existing street width 

(approximately 40 feet) is adequate to accommodate the addition 

of a westbound left-turn lane.  

 

• It is recommended that a fully-actuated traffic signal be installed 

at the intersection of California Avenue and Drive A coincident 

with the site development.  This traffic signal should have provi-

sions to be coordinated with the existing traffic signals along 

California Avenue. 

 

• The recommended traffic signal at California Avenue and Drive 

A and the recommended roadway improvements to California 

Avenue and S.E. 25th Street must conform to City of Topeka 

design standards and will require approval by the City. 

 

• The new access drives (Drives A and B) must conform to City of 

Topeka design standards and will require approval by the City. 
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P1614

24-HOUR

TWO-WAY PEAK HOUR PEAK HOUR 

PROPOSED APPROXIMATE ITE WEEKDAY TRIPS TRIPS

TRACT 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.

PMAM

Topeka, KS

812TOTAL ENTERING + EXITING 397



       P1614 - WMSC Site - Topeka KS
       Summary of Multi-Use Trip Generation
       Average Weekday Driveway Volumes
       April 25, 2013 
       ____________________________________________________________________

                                            24 Hour  AM Pk Hour  PM Pk Hour
                                            Two-Way
       Land Use                  Size        Volume  Enter Exit Enter  Exit
       ____________________________________________________________________

       Free-Standing Discount Superstore
                      155.288 Th.Sq.Ft. GFA    8250    146  113   351   365 
       Fast-Food Restaurant with Drive-Thru
                          3.5 Th.Sq.Ft. GFA    1736     88   85    62    57 
       ____________________________________________________________________

       Total Driveway Volume                   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 available.

                          TRIP GENERATION BY MICROTRANS



Transportation Consultant:

Contact Name:

Phone / Mobile:

Date Completed:

A. Existing Conditions B. Development Traffic
Roadways in Area Trips Generated

A Road Name California Avenue

Lanes 4

Daily Volume 17,932 (2-way)

Count year 2013

Count source P & A

Count location at the Site Parcel Number ΣΣΣΣ

B Road Name 9,812

Lanes 100.00%

Daily Volume (2-way) 21.25%

Count year 7,726

Count source % Net New Trips 100.00%

Count location

C Road Name Trip Distribution (Columns need not sum to 100%)

Lanes Roadway

Daily Volume (2-way) A

Count year B

Count source C
Count location D

D Road Name ΣΣΣΣ

Lanes
Daily Volume (2-way) Trip Assignment (Volumes)

Count year Roadway ΣΣΣΣ

Count source A 6,954
Count location B

C
D 0

C. Background Traffic D. Impact Summary
Growth Information New Trip Impact Percentage by Roadway by Parcel

Roadway ΣΣΣΣ

A 100.00%

A Name B #VALUE!

Annual Growth C #VALUE!
Source D #DIV/0!

Years to Buildout
Total Growth

B Name

Annual Growth E. Summary of Roadway Volumes
Source
Years to Buildout

Total Growth A

C Name B

Annual Growth C
Source D

Years to Buildout
Total Growth

D Name

Annual Growth

Source

Years to Buildout

Total Growth

6,95417,932

N
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o
f 
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ri
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s
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a
c
t 

P
e
rc
e
n
t

California Avenue
Roadway

#DIV/0!

92.15%

#VALUE!

#VALUE!

Project Volume 

(Site Difference) Total  Volume2014 Existing Volume

Non-Project 

Volume

Topeka, KS

Walmart Supercenter

City of Topeka, Shawnee County, Kansas

18,022 24,975

6

1

1 2 3 4

Peters & Assoc. Engineers, Inc

4/25/2013

1
5
5
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8
 S
F
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2
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7.85%
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#VALUE!

#VALUE!
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3 4 5

54

5

3

3

7.85%

0

0
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2

90.00%

1

6,408
0

90.00%

546

7,120
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12.36%

50.00%
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4

Walmart Supercenter Traffic Data Sheet

California Avenue

Daily External Trips

% of External Trips

% Pass-By Trips
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Expected Project 

Buildout Year 2014
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Net New Trips

1

8,599

87.64%

90.00%

0.50%

0
0

2014

City Provided

1
0.50%

2014

0

P1614-Trip-Gen-Adjustment.xls
Traffic Data Sheet v1.1

4/26/2013  4:33 PM
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : AM-21st
Site Code : 00000000
Start Date : 04/03/2013
Page No : 1

AM Hour Turning Movement Count Data
California Avenue and S.E. 21st Street
Topeka, KS
P-1614

Groups Printed- AM Count Data
California Ave.

From North
S.E. 21st St.
From East

California Ave.
From South

S.E. 21st St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 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
07:15 AM 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
07:45 AM 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

08:00 AM 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
08:30 AM 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

Grand
Total 159 770 0 0 929 0 0 0 1 1 0 111

1 219 0 1330 176 0 194 0 370 2630

Apprch % 17.1 82.9 0.0 0.0 0.0 0.0 0.0 100.
0

0.0 83.5 16.5 0.0 47.6 0.0 52.4 0.0

Total % 6.0 29.3 0.0 0.0 35.3 0.0 0.0 0.0 0.0 0.0 0.0 42.2 8.3 0.0 50.6 6.7 0.0 7.4 0.0 14.1
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : AM-21st
Site Code : 00000000
Start Date : 04/03/2013
Page No : 2

AM Hour Turning Movement Count Data
California Avenue and S.E. 21st Street
Topeka, KS
P-1614

California Ave.
From North

S.E. 21st St.
From East

California Ave.
From South

S.E. 21st St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total
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ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersectio

n
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 0.0 0.0 0.0 0.0 0.0 83.0 17.0 0.0 46.8 0.0 53.2 0.0

07:30
Volume

29 142 0 0 171 0 0 0 0 0 0 205 41 0 246 33 0 37 0 70 487

Peak
Factor

0.819

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
Factor

0.807 0.821 0.691
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : PM-21st
Site Code : 00000000
Start Date : 04/02/2013
Page No : 1

PM Hour Turning Movement Count Data
California Avenue and S.E. 21st Street
Topeka, KS
P-1614

Groups Printed- PM Count Data
California Ave.

From North
S.E. 21st St.
From East

California Ave.
From South

S.E. 21st St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 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
04:15 PM 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
04:45 PM 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

05:00 PM 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
05:30 PM 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
Total 263 143

1 8 9 1711 0 0 0 2 2 0 100
9 296 1 1306 313 10 265 6 594 3613

Apprch % 15.4 83.6 0.5 0.5 0.0 0.0 0.0 100.
0

0.0 77.3 22.7 0.1 52.7 1.7 44.6 1.0

Total % 7.3 39.6 0.2 0.2 47.4 0.0 0.0 0.0 0.1 0.1 0.0 27.9 8.2 0.0 36.1 8.7 0.3 7.3 0.2 16.4
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : PM-21st
Site Code : 00000000
Start Date : 04/02/2013
Page No : 2

PM Hour Turning Movement Count Data
California Avenue and S.E. 21st Street
Topeka, KS
P-1614

California Ave.
From North

S.E. 21st St.
From East

California Ave.
From South

S.E. 21st St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersectio

n
04:30 PM

Volume 147 779 8 1 935 0 0 0 2 2 0 534 151 1 686 187 6 131 1 325 1948

Percent 15.7 83.3 0.9 0.1 0.0 0.0 0.0 100.
0

0.0 77.8 22.0 0.1 57.5 1.8 40.3 0.3

05:15
Volume

49 216 0 0 265 0 0 0 0 0 0 137 27 0 164 52 1 41 0 94 523

Peak
Factor

0.931

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 41 0 94

Peak
Factor 0.882 0.250 0.942 0.864
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : AM-24th
Site Code : 00000000
Start Date : 04/04/2013
Page No : 1

AM Hour Turning Movement Count Data
California Avenue and S.E. 24th Street
Topeka, KS
P-1614

Groups Printed- AM Count Data
California Ave.

From North
High School Access Drive

From East
California Ave.

From South
S.E. 24th St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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 11 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

Grand
Total 21 664 128 24 837 24 3 24 21 72 192 114

3 9 9 1353 8 35 22 2 67 2329

Apprch % 2.5 79.3 15.3 2.9 33.3 4.2 33.3 29.2 14.2 84.5 0.7 0.7 11.9 52.2 32.8 3.0
Total % 0.9 28.5 5.5 1.0 35.9 1.0 0.1 1.0 0.9 3.1 8.2 49.1 0.4 0.4 58.1 0.3 1.5 0.9 0.1 2.9
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : AM-24th
Site Code : 00000000
Start Date : 04/04/2013
Page No : 2

AM Hour Turning Movement Count Data
California Avenue and S.E. 24th Street
Topeka, KS
P-1614

California Ave.
From North

High School Access Drive
From East

California Ave.
From South

S.E. 24th St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Peak Hour From 06:00 AM to 07:45 AM - Peak 1 of 1
Intersectio

n
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 21.5 4.6 32.8 3.1 35.9 28.1 18.0 80.4 0.8 0.8 11.3 62.3 26.4 0.0

06:45
Volume

7 119 26 3 155 9 1 11 2 23 69 214 2 3 288 3 13 4 0 20 486

Peak
Factor

0.766

High Int. 06:45 AM 06:45 AM 06:45 AM 06:30 AM
Volume 7 119 26 3 155 9 1 11 2 23 69 214 2 3 288 1 13 8 0 22

Peak
Factor

0.803 0.696 0.759 0.602
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : PM-24th
Site Code : 00000000
Start Date : 04/03/2013
Page No : 1

PM Hour Turning Movement Count Data
California Avenue and S.E. 24th Street
Topeka, KS
P-1614

Groups Printed- PM Count Data
California Ave.

From North
High School Access Drive

From East
California Ave.

From South
S.E. 24th St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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

Grand
Total 31 160

5 46 15 1697 31 2 42 8 83 50 113
0 14 9 1203 22 2 29 5 58 3041

Apprch % 1.8 94.6 2.7 0.9 37.3 2.4 50.6 9.6 4.2 93.9 1.2 0.7 37.9 3.4 50.0 8.6
Total % 1.0 52.8 1.5 0.5 55.8 1.0 0.1 1.4 0.3 2.7 1.6 37.2 0.5 0.3 39.6 0.7 0.1 1.0 0.2 1.9
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : PM-24th
Site Code : 00000000
Start Date : 04/03/2013
Page No : 2

PM Hour Turning Movement Count Data
California Avenue and S.E. 24th Street
Topeka, KS
P-1614

California Ave.
From North

High School Access Drive
From East

California Ave.
From South

S.E. 24th St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersectio

n
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 1.8 95.2 1.6 1.4 35.7 2.4 57.1 4.8 4.0 94.2 1.1 0.6 40.7 0.0 51.9 7.4

05:15
Volume

4 237 7 2 250 1 0 5 0 6 3 166 3 0 172 4 0 4 0 8 436

Peak
Factor

0.935

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
Factor

0.923 0.618 0.907 0.844
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : AM-25th
Site Code : 00000000
Start Date : 04/05/2013
Page No : 1

AM Hour Turning Movement Count Data
California Avenue and S.E. 25th Street
Topeka, KS
P-1614

Groups Printed- AM Count Data
California Ave.

From North
S.E. 25th St.
From East

California Ave.
From South

S.E. 25th St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 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

Grand
Total 21 627 49 2 699 138 83 174 12 407 92 105

5 35 10 1192 34 42 69 3 148 2446

Apprch % 3.0 89.7 7.0 0.3 33.9 20.4 42.8 2.9 7.7 88.5 2.9 0.8 23.0 28.4 46.6 2.0
Total % 0.9 25.6 2.0 0.1 28.6 5.6 3.4 7.1 0.5 16.6 3.8 43.1 1.4 0.4 48.7 1.4 1.7 2.8 0.1 6.1
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : AM-25th
Site Code : 00000000
Start Date : 04/05/2013
Page No : 2

AM Hour Turning Movement Count Data
California Avenue and S.E. 25th Street
Topeka, KS
P-1614

California Ave.
From North

S.E. 25th St.
From East

California Ave.
From South

S.E. 25th St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersectio

n
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 88.3 7.5 0.5 34.2 22.3 42.5 1.0 7.4 89.6 2.3 0.7 18.3 36.6 41.9 3.2

07:45
Volume

6 101 11 0 118 46 29 44 2 121 17 230 2 4 253 7 13 15 2 37 529

Peak
Factor

0.710

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
Factor

0.818 0.603 0.723 0.628
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : PM-25th
Site Code : 00000000
Start Date : 04/04/2013
Page No : 1

PM Hour Turning Movement Count Data
California Avenue and S.E. 25th Street
Topeka, KS
P-1614

Groups Printed- PM Count Data
California Ave.

From North
S.E. 25th St.
From East

California Ave.
From South

S.E. 25th St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 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 30 496
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

Grand
Total 41 144

5 117 3 1606 128 60 217 8 413 143 107
9 57 9 1288 79 70 81 15 245 3552

Apprch % 2.6 90.0 7.3 0.2 31.0 14.5 52.5 1.9 11.1 83.8 4.4 0.7 32.2 28.6 33.1 6.1
Total % 1.2 40.7 3.3 0.1 45.2 3.6 1.7 6.1 0.2 11.6 4.0 30.4 1.6 0.3 36.3 2.2 2.0 2.3 0.4 6.9
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Peters & Associates Engineers, Inc.
Peak Hours Turning Movement Count Data

File Name : PM-25th
Site Code : 00000000
Start Date : 04/04/2013
Page No : 2

PM Hour Turning Movement Count Data
California Avenue and S.E. 25th Street
Topeka, KS
P-1614

California Ave.
From North

S.E. 25th St.
From East

California Ave.
From South

S.E. 25th St.
From West

Start Time Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Rig
ht

Thr
u

Left Ped
s

App.
Total

Int.
Total

Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersectio

n
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 89.6 7.4 0.2 33.6 12.3 52.6 1.4 10.2 84.6 4.9 0.3 30.3 24.4 37.8 7.6

04:30
Volume

3 207 20 0 230 24 8 25 3 60 13 160 5 1 179 8 7 13 3 31 500

Peak
Factor

0.934

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
Factor

0.916 0.879 0.908 0.902
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Queues Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 1
Peters & Associates Engineers, Inc. Existing PM

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 0.62 0.43 0.41 0.57 0.54 0.70 0.40 0.24 0.80
Control Delay 48.8 33.1 7.1 49.3 34.9 55.4 18.5 42.7 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 7.1 49.3 34.9 55.4 18.5 42.7 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 0.51 0.26 0.30 0.49 0.33 0.64 0.40 0.16 0.73

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 2
Peters & Associates Engineers, Inc. Existing PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.98 1.00 0.98
Flt Protected 0.95 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 0.95 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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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 35.4 4.4 29.2
Effective Green, g (s) 8.7 17.0 17.0 7.6 15.9 10.6 37.1 4.4 30.9
Actuated g/C Ratio 0.11 0.21 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 0.44 0.13 0.71 0.54 0.72 0.41 0.39 0.76
Uniform Delay, d1 35.7 28.4 26.5 36.2 29.8 34.3 15.1 37.6 22.4
Progression Factor 1.00 1.00 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 29.2 26.7 49.2 31.6 44.5 15.3 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
c    Critical Lane Group



Queues Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 3
Peters & Associates Engineers, Inc. Existing PM

Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 27 43 674 1005
v/c Ratio 0.09 0.15 0.53 0.41
Control Delay 13.6 14.0 11.4 3.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.6 14.0 11.4 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



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 4
Peters & Associates Engineers, Inc. Existing PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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
c    Critical Lane Group



Queues Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 5
Peters & Associates Engineers, Inc. Existing PM

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 0.38 0.23 0.12 0.37 0.17 0.45
Control Delay 17.4 10.3 19.4 8.2 7.2 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 17.4 10.3 19.4 8.2 7.2 11.2 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 0.20 0.13 0.09 0.32 0.14 0.41

Intersection Summary



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 6
Peters & Associates Engineers, Inc. Existing PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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 10.9 10.9 10.9 33.8 31.2 38.2 33.4
Effective Green, g (s) 13.9 13.9 13.9 13.9 34.8 32.2 39.2 34.4
Actuated g/C Ratio 0.22 0.22 0.22 0.22 0.55 0.51 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 c0.25
v/s Ratio Perm 0.04 c0.09 0.05 0.08
v/c Ratio 0.17 0.11 0.41 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 19.8 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
c    Critical Lane Group



Queues Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 7
Peters & Associates Engineers, Inc. Existing PM

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 0.61 0.49 0.37 0.43 0.26 0.40 0.48 0.52
Control Delay 37.1 23.7 37.9 26.0 38.7 25.1 37.8 20.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.1 23.7 37.9 26.0 38.7 25.1 37.8 20.2
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 0.31 0.31 0.19 0.28 0.14 0.27 0.24 0.38

Intersection Summary



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 8
Peters & Associates Engineers, Inc. Existing PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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 4.4 14.2 8.4 18.2
Effective Green, g (s) 10.7 19.1 7.0 15.4 4.4 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 c0.15
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 22.1 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 20.4 30.2 22.5 33.0 21.3 32.0 19.4
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
c    Critical Lane Group



Queues Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 1
Peters & Associates Engineers, Inc. Initial Projected PM

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 0.50 0.54 0.72 0.59 0.78 0.47 0.27 0.91
Control Delay 58.6 37.9 8.1 60.5 38.4 56.4 18.7 45.3 40.9
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 60.5 38.4 56.4 18.7 45.3 40.9
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 0.66 0.32 0.43 0.69 0.38 0.74 0.47 0.19 0.91

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 2
Peters & Associates Engineers, Inc. Initial Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.98 1.00 0.98
Flt Protected 0.95 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 0.95 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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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 14.5 14.5 10.4 14.6 16.7 41.3 4.9 29.5
Effective Green, g (s) 10.3 16.5 16.5 10.4 16.6 16.7 43.0 4.9 31.2
Actuated g/C Ratio 0.11 0.18 0.18 0.11 0.18 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 0.71 0.51 0.18 0.74 0.59 0.71 0.48 0.40 0.92
Uniform Delay, d1 38.8 33.5 31.4 38.9 34.0 34.8 16.3 41.5 28.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.3 1.2 0.3 13.1 2.7 7.2 0.2 2.7 12.0
Delay (s) 50.1 34.7 31.7 52.0 36.7 41.9 16.5 44.2 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
c    Critical Lane Group



Queues Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 3
Peters & Associates Engineers, Inc. Initial Projected PM

Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 73 45 946 1224
v/c Ratio 0.41 0.34 0.45 0.42
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 0.45 0.42

Intersection Summary



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 4
Peters & Associates Engineers, Inc. Initial Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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
c    Critical Lane Group



Queues Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 5
Peters & Associates Engineers, Inc. Initial Projected PM

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 0.28 0.35 0.60 0.47 0.23 0.39 0.49 0.44
Control Delay 41.8 22.6 53.3 14.4 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 41.8 22.6 53.3 14.4 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 0.14 0.20 0.31 0.30 0.16 0.39 0.32 0.44

Intersection Summary



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 6
Peters & Associates Engineers, Inc. Initial Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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 70.1 81.4 73.2
Effective Green, g (s) 18.7 18.7 18.7 18.7 76.2 71.1 82.4 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 c0.30
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 40.5 39.5 42.7 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) 42.3 39.9 51.3 39.9 5.5 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
c    Critical Lane Group



Queues Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 7
Peters & Associates Engineers, Inc. Initial Projected PM

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 0.48 0.44 0.53 0.37 0.51 0.73 0.54
Control Delay 47.8 22.1 37.7 18.7 40.5 23.1 49.0 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.8 22.1 37.7 18.7 40.5 23.1 49.0 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 0.73 0.43 0.39 0.41 0.37 0.41 0.70 0.51

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 8
Peters & Associates Engineers, Inc. Initial Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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 12.5 3.3 15.2 9.7 21.6
Effective Green, g (s) 11.6 20.1 6.4 14.9 3.3 17.6 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 c0.18
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 23.8 32.7 22.1 28.9 18.3
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) 41.5 21.0 34.0 24.3 49.6 22.5 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
c    Critical Lane Group



Queues Timing Plan: PM
999: WM Drive A & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 9
Peters & Associates Engineers, Inc. Initial Projected PM

Lane Group WBL WBR NBT SBL SBT
Lane Group Flow (vph) 138 201 863 161 1047
v/c Ratio 0.45 0.46 0.36 0.44 0.43
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 0.27 0.33 0.36 0.44 0.43

Intersection Summary



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
999: WM Drive A & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 10
Peters & Associates Engineers, Inc. Initial Projected PM

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3456 1770 3539
Flt Permitted 0.95 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 0.92 0.92 0.92 0.92 0.92 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 9.5 37.5 37.5 37.5
Effective Green, g (s) 9.5 9.5 37.5 37.5 37.5
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 0.45 0.13 0.36 0.41 0.43
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) 21.5 19.5 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
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Timing Plan: PM
1000: SE 25th St & WM Drive B 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 11
Peters & Associates Engineers, Inc. Initial Projected PM

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 167 104 24 213 78 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 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
vC1, 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 # EB 1 WB 1 WB 2 NB 1 NB 2
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 A
Analysis Period (min) 15



Queues Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 1
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

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 0.55 0.56 0.70 0.64 0.88 0.51 0.31 0.97
Control Delay 59.7 43.6 8.5 58.7 44.3 73.7 21.4 52.1 51.6
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 8.5 58.7 44.3 73.7 21.4 52.1 51.6
Queue Length 50th (ft) 99 112 0 102 128 161 213 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 0.61 0.38 0.47 0.59 0.44 0.88 0.51 0.23 0.97

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 2
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.98 1.00 0.98
Flt Protected 0.95 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 0.95 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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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) 12.9 16.5 16.5 13.3 16.9 17.8 47.1 5.2 34.5
Effective Green, g (s) 12.9 18.5 18.5 13.3 18.9 17.8 48.8 5.2 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 c0.12 c0.14 0.25 0.02 c0.35
v/s Ratio Perm 0.03
v/c Ratio 0.71 0.56 0.19 0.71 0.64 0.81 0.52 0.47 0.98
Uniform Delay, d1 42.7 37.9 35.3 42.4 38.3 40.4 18.3 47.0 32.5
Progression Factor 1.00 1.00 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 21.8
Delay (s) 52.5 39.9 35.6 52.0 42.5 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
c    Critical Lane Group



Queues Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 3
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 77 51 1028 1339
v/c Ratio 0.42 0.38 0.50 0.46
Control Delay 23.5 41.4 4.0 2.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 23.5 41.4 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 0.50 0.46

Intersection Summary



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 4
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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
c    Critical Lane Group



Queues Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 5
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

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 0.29 0.35 0.63 0.47 0.30 0.44 0.56 0.49
Control Delay 40.8 22.9 53.5 13.9 8.1 11.0 19.7 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.8 22.9 53.5 13.9 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 0.21 0.35 0.31 0.20 0.44 0.36 0.49

Intersection Summary



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 6
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 57 68 139 45 152 74 864 90 166 1128 29
RTOR Reduction (vph) 0 47 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) 17.1 17.1 17.1 17.1 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 c0.33
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 39.5 38.5 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 2.03 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 38.9 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
c    Critical Lane Group



Queues Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 7
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

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 0.52 0.54 0.60 0.36 0.57 0.75 0.62
Control Delay 49.8 24.3 45.3 25.1 41.2 26.8 53.3 22.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.8 24.3 45.3 25.1 41.2 26.8 53.3 22.0
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 0.48 0.46 0.50 0.29 0.48 0.70 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 8
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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) 14.1 21.4 7.1 14.4 5.0 17.6 11.3 23.9
Effective Green, g (s) 14.1 23.8 7.1 16.8 5.0 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 c0.16 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 22.5 34.4 27.2 35.5 25.0 32.2 21.7
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) 45.3 23.0 43.5 28.0 41.4 25.5 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
c    Critical Lane Group



Queues Timing Plan: PM
999: WM Drive A & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 9
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

Lane Group WBL WBR NBT SBL SBT
Lane Group Flow (vph) 138 201 951 161 1170
v/c Ratio 0.45 0.49 0.40 0.51 0.48
Control Delay 24.5 10.1 4.6 9.7 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.5 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 0.27 0.35 0.40 0.51 0.48

Intersection Summary



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
999: WM Drive A & SE CAlifornia Ave 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 10
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3464 1770 3539
Flt Permitted 0.95 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 0.92 0.92 0.92 0.92 0.92 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 9.5 37.5 37.5 37.5
Effective Green, g (s) 9.5 9.5 37.5 37.5 37.5
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 0.45 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) 21.5 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
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Timing Plan: PM
1000: SE 25th St & WM Drive B 4/26/2013

P1614 Topeka KS - 98259 - 25th and California Page 11
Peters & Associates Engineers, Inc. Full 20-Yr Projected PM

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 185 104 24 237 78 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 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
vC1, 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 # EB 1 WB 1 WB 2 NB 1 NB 2
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



Queues Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 1
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

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 0.69 0.52 0.46 0.62 0.64 0.73 0.44 0.31 0.86
Control Delay 58.6 41.5 8.0 54.9 43.5 59.5 20.3 51.7 37.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.6 41.5 8.0 54.9 43.5 59.5 20.3 51.7 37.9
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 0.60 0.37 0.37 0.49 0.43 0.64 0.44 0.23 0.86

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
95: SE 21st St & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 2
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.98 1.00 0.98
Flt Protected 0.95 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 0.95 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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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) 12.7 17.1 17.1 12.2 16.6 15.7 45.3 5.1 34.7
Effective Green, g (s) 12.7 19.1 19.1 12.2 18.6 15.7 47.0 5.1 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 0.53 0.14 0.64 0.64 0.65 0.44 0.46 0.87
Uniform Delay, d1 41.5 36.1 33.4 41.5 37.3 39.3 17.5 45.8 29.4
Progression Factor 1.00 1.00 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 37.5 33.6 47.5 41.2 44.7 17.7 49.5 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
c    Critical Lane Group



Queues Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 3
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 33 51 768 1130
v/c Ratio 0.24 0.37 0.31 0.39
Control Delay 32.1 41.2 4.8 2.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 32.1 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



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
110: SE 24th St & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 4
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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 0 766 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
c    Critical Lane Group



Queues Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 5
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

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 0.26 0.25 0.61 0.33 0.13 0.32 0.22 0.41
Control Delay 40.7 20.0 52.8 15.3 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 20.0 52.8 15.3 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 m12 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 0.14 0.32 0.20 0.10 0.32 0.14 0.41

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



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
113: SE 25th St & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 6
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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 74.5
Effective Green, g (s) 18.8 18.8 18.8 18.8 77.7 74.0 80.7 75.5
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 c0.28
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 0.41
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 47.3 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
c    Critical Lane Group



Queues Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 7
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

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 0.54 0.47 0.47 0.31 0.42 0.61 0.57
Control Delay 42.6 23.6 40.9 24.8 38.3 21.3 46.6 19.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.6 23.6 40.9 24.8 38.3 21.3 46.6 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 0.57 0.43 0.39 0.37 0.24 0.32 0.54 0.50

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
121: SE 29th St & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 8
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 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 13.5 4.5 16.3 6.9 18.7
Effective Green, g (s) 10.3 19.7 6.5 15.9 4.5 18.7 6.9 21.1
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 c0.16 0.06 0.11 0.04 0.11 c0.08 c0.17
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 29.5 22.3 30.6 19.9 29.8 19.4
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 22.7 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
c    Critical Lane Group



Queues Timing Plan: PM
999: WM Drive A & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 9
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

Lane Group WBL WBR NBT SBL SBT
Lane Group Flow (vph) 138 201 951 161 1170
v/c Ratio 0.45 0.49 0.40 0.51 0.48
Control Delay 24.5 10.1 4.6 11.4 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.5 10.1 4.6 11.4 4.9
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 0.27 0.35 0.40 0.51 0.48

Intersection Summary



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
999: WM Drive A & SE CAlifornia Ave 4/25/2013

P1614 Topeka KS - 98259 - 25th and California Page 10
Peters & Associates Engineers, Inc. No Build 20-Yr Projected PM

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3464 1770 3539
Flt Permitted 0.95 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 0.92 0.92 0.92 0.92 0.92 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 9.5 37.5 37.5 37.5
Effective Green, g (s) 9.5 9.5 37.5 37.5 37.5
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 0.45 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) 21.5 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
c    Critical Lane Group
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CHAPTER 4C.  TRAFFIC CONTROL SIGNAL NEEDS STUDIES

Section 4C.01  

01  

02  

03  

Support:

04  

Guidance:

05  

06  

07  

08  

09  

10  

11  

12  
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Option:

13  

14  

15  

Support:

16

Option:

17  Engineering study data may include the following:

entering the intersection is greatest.

the absence of a signal restrains their mobility.
E.  th

18  

may be obtained during the periods described in Item B of Paragraph 17:

the minor street.
th

the intersection but unaffected by the control.

like periods of a Saturday or Sunday.

Section 4C.02  

Support:

01  

02  

03  

not needed.
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04  

 exist on 

Option:

05  

Guidance:

06  

07  

A.

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

Condition A—Minimum Vehicular Volume

Number of lanes for moving 
traffic on each approach

Vehicles per hour on major street
(total of both approaches)

Vehicles per hour on higher-volume
minor-street approach (one direction only) 

Major Street Minor Street 100%a 80%b 70%c 56%d 100%a 80%b 70%c 56%d

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 
traffic on each approach

Vehicles per hour on major street
(total of both approaches)

Vehicles per hour on higher-volume
minor-street approach (one direction only) 

Major Street Minor Street 100%a 80%b 70%c 56%d 100%a 80%b 70%c 56%d

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
b Used for combination of Conditions A and B after adequate trial of other remedial measures
c May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less 

than 10,000
d 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  

Section 4C.03  

Support:

01  

02  

Option:

03  

Section 4C.04  

Support:

01  

02  

03  

  2.

Option:

04  

05  

are not met.

Guidance:

06  
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Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)

MINOR
STREET
HIGHER-
VOLUME

APPROACH - 
VPH

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

*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.

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

200 300 400 500 600 700 800 900 1000

100

200

300

400

60*

80*

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

300 400 500 600 700 800 900 1000 1100 1200 1300 1400

100

200

300

400

500

MINOR
STREET
HIGHER-
VOLUME

APPROACH -
VPH

115*

80*

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

*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-1. Warrant 2, Four-Hour Vehicular Volume
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150*

100*100

200

300

400

500

MINOR
STREET
HIGHER-
VOLUME

APPROACH - 
VPH

600

1500400 500 600 700 800 900 1000 1100 1200 1300 1400 1600 1700 1800

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

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

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

threshold volume for a minor-street approach with one lane.

Figure 4C-3. Warrant 3, Peak Hour

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)

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

*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.

300 400 500 600 700 800 900 1000

MINOR
STREET
HIGHER-
VOLUME

APPROACH - 
VPH

100

200

300

400

75*

100*

1100 1200 1300

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE
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Section 4C.05  

Support:

01  

02  

.

Option:

03  

 may be 

04  

05  

Guidance:

06  

detection.

Option:

07  

08  

Support:

01  

02  
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300 400 500 600 700 800 900 1000 1100 1200 1300 1400

100

200

300

400

500

TOTAL OF ALL
PEDESTRIANS

CROSSING
MAJOR STREET-

PEDESTRIANS
PER HOUR (PPH)

107*

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

*Note: 107 pph applies as the lower threshold volume.

Figure 4C-5. Warrant 4, Pedestrian Four-Hour Volume

200 1000

100

200

300

400

TOTAL OF ALL
PEDESTRIANS

CROSSING
MAJOR STREET-

PEDESTRIANS
PER HOUR (PPH)

75*

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

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

400 500300 600 800700 900

Figure 4C-6. Warrant 4, Pedestrian Four-Hour Volume (70% Factor)
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300 1800

100

200

300

400

500

600

700

TOTAL OF ALL
PEDESTRIANS

CROSSING
MAJOR STREET-

PEDESTRIANS
PER HOUR (PPH)

133*

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

*Note: 133 pph applies as the lower threshold volume.

600 700 800500400 900 1000 1100 1200 15001300 16001400 1700

Figure 4C-7. Warrant 4, Pedestrian Peak Hour

100

200

300

400

500

TOTAL OF ALL
PEDESTRIANS

CROSSING
MAJOR STREET-

PEDESTRIANS
PER HOUR (PPH)

93*

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

*Note: 93 pph applies as the lower threshold volume.

200 400300 600 800 1000500 700 900 1100 1200

Figure 4C-8. Warrant 4, Pedestrian Peak Hour (70% Factor)



03  

04  

Guidance:

05  

Support:

01  

02  

Guidance:

03  

Support:

01  

02  
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Option:

03  

Support:

01  

02  

03  

Section 4C.10  

Support:

01  

grade crossing on an intersection approach controlled by a STOP or YIELD sign is the principal reason to consider 

Guidance:

02  

03  

Guidance:

04  






