14700 W, 114th Tenace
Lenexq, Kansas 66215
WWW,RVETZL.COIM

Fax: @13-894-597/7
E-rnait: LX@ioveng.com

KAW VALLEY ENGINEERING, INC.

May 20, 2014 A14D6828

Batis Development Company
2933 SW Woodside Drive, Suite 200
Topeka, Kansas 66614

RE: WALGREENS
SW 29" STREET AND SW GAGE BOULEVARD
TOPEKA, KANSAS

On the behalf of Batis Development Company, Kaw Valley Lngineering, Inc. (KVE) has
reviewed the comments from Coder Engineering dated May 13, 2014 on the Traffic Impact
Study for the proposed Walgreens on the northwest corner of 29" and Gage Boulevard. KVE is
issuing an Addendum to the Traffic Impact Study dated April 17, 2014 in response to the
comments,

EXISTING ROADWAY CONDITIONS AND TRAFFIC VOLUMES

KVE did not collect the 2014 ADT as part of the Traffic Impact Study for this project. During
the due diligent phase of this project, Annual Average Daily Traffic (AADT) was obtained from
the City of Topeka for 2011. The 2011 counts indicated that the AADT on 29" Street adjacent to
the development was 12,565 Vehicles Per Day (VPD). The AADT on SW Gage Boulevard is
21,290 VPD. Assuming the peak hour counts fall within a typical range of 8 to 12% of the
AADT, the 2014 AADT is similar to the 2011 AADT.

RECOMMENDED IMPROVEMENTS

Based upon: the analysis results described above, the following improvements would be
recommended to improve drivers’ safety by limiting vehicular conflict points:

1, It is recommended that the developer and site designer consider limited access (o the
proposed Walgreens along SW Gage Boulevard by installing a properly designed ° pork chop’
within the driveway to limit access to right in/right out.

cfther locagtions
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2. Limiting fraffic to right in and right out will cause a shift in traffic demand from the north
driveway to the west driveway as illustrated on the Proposed AM and PM Peak Hour traffic
volume diagram with Recommended Improvements (Figure 6). To document the impacts on
the adjacent street network, the Capacity and Queuing analysis for the study intersections has
been revaluated. The results of the capacity analysis for the proposed AM and PM peak hours
are summarized in Table 8.

Table 8
Summary of Resuits: Capacity & Queuing Analysis
Proposed Conditions with Recentmended Improvements
AM Peak Hour PM Peak Hour
Delay 95% Delay 95%
Intersection Movement LOS | (seclveh) | Queuing | LOS | (seciveh) | Queuing
All Movements D 43.8 - D 53.2 -
Eastbound Left 248 280
Eastbound 197 307
SW 26th Street Westbound Left 161 313
and SW Gage Westbound 297 412
Boulevard Nosthbound Left 81 188
Northbound 396 316
Southbound Left 187 326
Southbound 169 177
North Driveway Eastbound Left - - - - - -
and SW Gage Eastbound Right B 10.6 2 8 12.4 4
Boulevard Northbound Left - - - - - -
West Driveway Eastbound Left A 86 0 B 10.1 2
and SW 28th Southbound Left C 19,1 3 E 453 34
Street Southbound Right B 10.1 1 A 9.5 2

The results of the analysis for proposed conditions indicate that a north driveway with limited
access will have minimal impact on delay and queuing at the adjacent signalized intersection at
29™ and Gage Boulevard. A small increase in average delay per vehicle should be expected at
the west driveway, but the driveway should operate at a Level of Service E or better. The
longest delay would be for the left furn movement.

As stated above, these improvements are recommended to improve drivers’ safety by limiting
vehicular conflict points on the adjacent public streets. The City has indicated that a full access
at the north driveway would be supported and can be pursued by the developer.

Kaw Valley Engineering, Inc,
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If you have any questions regarding the findings in this study, don’t hesitate to contact me at
(913) 894-5150 or at wood@kveng.com.

Respectfully Submitted,
Kaw Valley Engineering, Inc.
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Queues

3: SW 29th Street & SW Gage Blvd

Proposed AM with Recommended Improvements

5/16/2014

e
Lane Group Flow (vph) 236 463 140 736 55 955 164  B15
vic.Ratio: ~0:81:.0:51 - 0.67 0.91 049 077 0075 034
Control Delay 58.6 376 57.1 47.0 660 377 632 224
QueueDelay ™~ - 0000 00 00 00 00: 00 .00
Total Delay 586 376 571 47.0 86.0 377 632 224
Queue Length50th (fty - 174 < 1563 ° 104 241 42 343, 1227 435
Queue Length 95th (fty 248 187 161 #297 81 396 #187 169
internalLink Disti(ft)” -~~~ %238 ‘639 456 - 209
Turn Bay Length (ft)
Base 'Capacity (vph) *+ 335 . 958 220 2461516
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn. 1000 e Q0N
Storage Cap Reductn 0 0 0 0 0
ReducedvicRatio: " 1070 048 045.:50.77: - 0.6770.34 -

# - 9hth:percentile volume-éxceeds: capacity,
Queue shown is maximum after two cycles.

guele may belanger.”

Baseline
Kaw Valley Engineering, Inc.

Synchro 6 Report
Page 1




HCM Signalized Intersection Capacity AnalysBroposed AM with Recommended Improvements
3: SW 20th Street & SW Gage Bivd 5/19/2014

O S T N B

Lane Configurations L LI &) LR & LI
Ideal-Flow (vphpl) 1900 1900 - 1900 1900 1900 - 1900 1900° 1900 1900 1900 - 1900 1800
Total l.ost time (s) 4.0 4.0 40 4.0 40 40 40 40

Lane Util.-Factor 100 -0.95 1,00 0.85 1.00 095 . 1.00 0.95.

Fri 100 0.98 1.00 0.94 1.00 097 1.00 097
FltProtected: - - 095 " 1.00.° ~ .- 085 100 .. . 0856. 1007 085 100 .
Satd. Flow {prot} 1770 3486 1770 3316 1770 3434 - 1770 3432

Flt Permitted. =~ 0:85 100~ 005 400 T 085 4000 0085 100
Satd. Flow (perm) 1770 3485 1770 3316 1770 3434 1770 3432
Volume (Vph) oo 20177354 40 119 3631 263 47 2651181 139 349 88
Peak-hour factor PHF 085 0.85 085 085 085 085 085 085 085 085 08 085
Bddjs FIOW(Vph). 00 236416 T 470 140, 427, 2309 w66 1 766 189 1 164 ¢ 44 o104
RTOR Reduction (vph) 0 7 0 0 110 0 0 17 0 0 18 0
Lane Grolip Elow (vph): 2367 4561 . 0% 1407626 LB T8 T U0 164 49700
Turn Type Prot ~ Prot ~ Prot Prot _
Protected Phases 1o 7. A ghesgl e e 1 B
Permitted Phases _

Actuated:Green, G (s) - '18:8 =294 7 1. 1356 - 244 SR04 T 400 4980
Effective Green, g (s) 18.8 294 13.5 24.1 6.0 418 14.0 496
Actiated'g/CiRatio = 016 702607 Q4202 T 0060 036 1T 012 048
Ciearance Time (s) 4.0 4.0 40 40 40 40 4.0 4.0
Vehicle Extension{s) .30 30 " .30 30 - "30 3.0 v 300 B0
Lane Grp Cap (vph) 201 895 209 698 93 1248 216 1487

vis Ratio Prot-» =+ ¢0.13  :0.13 : '0.08 ¢0.19 - - 0.03 ¢0.27 c0.09° 014

v/s Ratio Perm

vicRatio. s 081 051 Q87 090 - 089 075~  076: 033
Uniform Delay, d1 46.1 364 48.4 440 53.1 319 486 215
Progression Factor - .-4.00. *1.000. -+ =100 1.00 ~ - 100 100 100 1.00°
Incrementai Delay, d2 15.6 0.5 7.9 142 97 42 14.2 0.6

Delay (s) «- L A mes. L B83 882 o 62T 361 628122
Level of Semce E D E E E 3 ) E c
Approach Delay:(s) - - 4520 s BTG L BTIE N g
Approach LOS D E D C

g ay 5 HCIVI Leve! of Serv;ce
HCM Volume to Capacity-ratio . -+ . 0,80 - R
Actuated Cycle Length (s) 114.5 Sum of iost tlme ( ) o 16.0
Interséction Capacity-Utilization . - 73.8% ~ ~ “ICU Levelof Service - D
Analysis Period {min) 15

¢ - Critical.Lahe Group T

Baseline Synchro 6 Report
Kaw Valley Engineering, inc. Page 2




HCM Unsignalized Intersection Capacity Analpstsposed AM with Recommended Improvements
6: SW 20th Street & West Driveway

51192014

A

&\

i

<

Lane Configurations "
Sign Control -
Grade

Volume (veh/h) 5

Peak Hour Factor

Hourly-fiow rate (vph) B

Pedestrians o
Lane Width (ft) b
Walking Speed (ft/s)
Percent Blockage

Rightturnﬂare(veh) | | o .
' ol e e T TN gy i

Upsirearm sigal ()
pX, platoon unblocked
VG, conflieting volurme
vC1, stage 1 confvol
vC2, stage 2'confvol .
vCu, unblocked vol

tC, 2 stage (s)

E(s) i 220

p0 queue free % 99
cM capacity (veh/n) -

Volume Total;

Volume'Right
¢SH

Volume to:Capacity * 7 50:01 .
Queue Length 95th (ft) 0
Control Delay:(s) LB
Lane LOS A o
Approach Delayi(s) - 04 i

Approach LOS

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

: _ 573 _
tC,single(s) - A

995 S

6.
Volume Left _ 6

M b

Free
0% 0% 0%

U483 4 8
085
- 568 .5 9

318

928

3.5
96

6.8

265,

286

SRR

33
99
710

0.2
282%
15

" ICU:Level of Service A

Baseline
Kaw Valley Engineering, Inc.

Synchro 6 Report
Page 3




HCM Unsignalized Intersection Capacity Analpsiaposed AM with Recommended Improvements
7: North Driveway & SW Gage Blvd 5/19/2014

PO T N B R4

Lane Configurations % f % M
Sign'Control =+ . =8top Free  Free .-
Grade 0% 0% 0%
Volume (veh/R)© = 0t 420 00 1109 0564 o7
Peak Hour Factor 085 085 0.85 085 085 085
Moiirly flowrate (vph) .0 +0 0 14 201306 B84 B
Pedestrians
Fane Widthifty = i
Walking Speed (ftls)
Percent Blogkage: -+ & e
Right turn flare (veh)
Median type i None
Median storage veh) _
Upstream signal (f) - T LT 289
px platoon unblocked O 77 _
- sting vollime: 13202 336 872 =4

vCu, unblocked vol 117 336_ 672 _

tC,single(s) . rii i LUBIBE B T A Tl
tC, 2 stage (s)
tF(s) Se 0880 3822
p0 queue free % 100 98 100
cM capacity:{veh/h) 155 - 660 915

Volume Total -+
Volume Left (

cSH _ 0 660 1700 1700 1700 1700 1700
Voliie 16/ Capacity -/ 0.05. 0,02.770.00: 0:38 1038 10261 .08
Queue Length 95th (ft) 0 2 0 0 0 0 0
ConfrolDelay (8) £ 0077106 0.0 0.0 00000 00
Lane LOS A B

Approach Delay{s) .. . 106 .= -~ 0.0 TN A X

Approach LOS B

Average Delay A _ _ A
Intersection Capacity Utilization -+ '34,0% - “iCU Level of Service: e AT

Analysis Period (min) _ _'15 |

Baseline Synchro 6 Report
Kaw Valley Engineering, Inc. Page 4




HCM Unsignalized Intersection Capacity Anallstposed PM with Recommended Improvements
1: North Driveway & SW Gage Blvd 5/19/2014

>y s Tt <

Lane Configurations _
Sign:Control = Stop: ¢ Free. ‘Free

Grade 0% 0% 0%

Volume (veh/h) -« v a0 5200 a0 869 862 .18
Peak Hour Factor 085 085 085 085 085 085
Hourly flow-faté (vph) - 0724 0000 - 1022 71002 .21
Pedestrians

Lane Width (ft). -
Walking Speed (ft!s)
Percent Blockage
Right turn flare (veh)
Medianiype: i
Medlan storage veh) _
pX pla oon unblocked 0.82

VG, Conflicting volume: ~ 11524+ 5121024 *

vC1, stage 1 conf voi

vC2; stage 2:confvol ook B

vCu, unblocked vol 1422 512 1024 _

tC, single (s) - 68 . 6.9 4t

tC, 2 stage (s)

tF:(s)." S0 35330 22
p0 gueue free % 100 95 100 )

cM.capacity (veh/h) 105 -

Nonew -

Volume Left
Volime Right- " =, ¢ . a0 00 e B 20
cSH 1700 507 1700 1700 1700 1700 1700
Volimeto Capacity 020 0.05:..0.00° 0.307 0,30 0:39 .-0.21
Queue Length 95th (ft) 0 4 0 0 0 0 0
Control Delay.(8) * 0.0, 124 0072700 00~ 0.0 00"
Lane LOS A B _

Approach Deldy ()~ 124570 000 e 00
Approach LOS B

D’Ob

Average Delay X o —
Intarsection Capacity Utilization -~ /34:1% "~ 1CU Levelof Service =~ o LA
Analysis _Period (min) 15

Baseline Synchro 6 Report
Kaw Valley Engineering, Inc. Page 1




Queues Proposed PM with Recommended Improvements
3: SW 28th Street & SW Gage Bivd 5/19/2014

Ao e s

. )
Lane Group Flow (vph) 212 678 278 9456 1556 731 286 505
vicRatio .. 07 . - -080.080 0.87 0983 076 0.80 088 044
Control Delay 845 495 66.0 512 672 462 678 284
QuetieDelay = .+ 00000 000 - 0.0 000000, 0 0:00 0.0 10i0
Total Delay 845 495 66.0 512 672 462 678 284
Quetle Length 50th (ft). = 164 - 258 .1208 352 117 266 216140 .~
Queue Length 95th (ft) #280 307 #313 #412 #188 316 #3206 177
Internalilink Dist(ft) -~ 0w 2870 B89
Turn Bay Length (ft) ‘
Base Capacity. (vph).. + © 242 849 /342 1042 224 914.. 344’ 1148
0

Baseline Synchro 6 Report
Kaw Valley Engineering, Inc. Page 2




HCM Signalized Intersection Capacity AnalysBroposed PM with Recommended Improvements
3. SW 29th Street & SW Gage Blvd 5/10/2014

N L

Lane Configurations LI B T LT o LT
ideal:Flow:(vphph) .~ 1800. 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 1007 095 - 400 095 - 100 085 © 15000 0.95

Fri 1.00 0.98 1.00  0.95 1.00 0.96 1.00 095
FitProtected o - 0,86 2100~~~ ° 085 100+~ 095400, - 095 1.00-

Satd. Flow (prot) 1770 3457 1770 3372 1770 3387 1770 3367
Fit:Permitted: ' S0.95 - 4100 w095 1000 0 - 085 ¢ 1.00 o095 1.000
Satd. Flow (perm) 1770 3457 1770 3372 1770 3387 1770 3367
Volume (vphy 7 - 180 48789236 550 263" 132 444 178 243 7 2907 139
Peak—hour factor PHF 085 085 085 085 085 085 08 085 085 085 085 0.85
AdjSRlows(vph) B e 578 05 278 64T 17298 5 1622 L 120972861349 164
RTOR Reduction (vph) 0 12 - 7 8 .
Lane Group Elow (vph): 242 8667 100 L2787 000 0 H 65 95 02860 467
Turn Type - Prot Prot Prot Prot N
Profected Phases ™ w0 707l gl n g e e 2 T B
Permitted Phases

Actuated:Green, G (s) " 156 7284 7 2410336 1867303 0 =216 383
Effective Green, g (s) 15.6 28.1 211 338 13.5 30.3 215 383
Actliated g/C Ratio >+ *013 - ‘0247 7 018+ 029 042 0.26 018 033
Clearance Time (s) 40 40 40 40 40 40 40 4.0
Vehicle Extension.(s). ~ °3.0 30 : -~ 30.-30 30 30 30 30"

Lane Grp Cap (vph) 236 830 319 968 204 877 325 1102

v/s RatioProt "7 .~ "0.12  0.19 ¢0.16.¢0.27: = 0.08 -c0.21 ~c0,16 . 0.14

v/s Ratio Perm N

VieRatio © e 0,907 1080 0877°0.93 - 076 079 088 041
Uniform Delay, d1 489 418 466 406 50.2 404 46,6 306
Progression’Factor . 100 4.00° - 4.00° 1,00 40000100 - 1000 1.00
Incremental Deiay. d2 325 56 22.0 147 50 73 23.0 1.2
Delay(s). S84 475 oBB60BB2 . 6647 S 695 38
Level of Serwce F D E E E D E C
ApproachiDelay(s) .0 oBB8 e BBB T L BB e 464
Approach LOS E E D D

53.2
HCM efo Capacityratio . 1085
Actuated Cyc!e Length (s) 117.0 Sum of tost tlme (s) 12.0
Intersection Gapacity Utilization ~ .~ '78,0% " ICULevelof Service .~ "+ D
Analysis Period (min) 15

¢ i CriticalLahe:Group 7L T T

HCM Level of Serwce

Baseline Synchro 6 Report
Kaw Valley Engineering, Inc. Page 3




HCM Unsignhalized Intersection Capacity Analfsaposed PM with Recommended Improvements
7: SW 20th Street & West Driveway 5/19/2014

Lane Configurations
Sigh'Control - Free . Free L Stop.
Grade 0% 0% 0%
Volume:{veh/h) - - 15 718 771 40 38 15
Peal Hour Factor 085 085 085 085 085 085
Hourly:flow:rate (vph) - .. 48 - 8456907 .47 = 45 " 18
Pedestrians

Lane Width (f).

Walking Speed (ftls)
Percent:Blockage: < i
nght turn fEare (veh)

Median storage veh) _
Upstreamisignal (fty. 7 o0 DT 83T e e
pX, platoon unblocked  0.Y6 0.76 0.76

VG, conflicing volume =964 T 43881 47T T

vC1, stage 1 conf vol

VG2 stage 2ieonfvol D T

vCu, unblocked voE _ 626 1196 0

tC; singlei(8) i o A e 6,8 - B9 T
tC, 2 stage (s)
tE{s) P SO S04 E R A I PORRR. 1 SRR SN
pO queue free % 98 66 98
cMcapacityi(veh/hy. =724 133 825

Volume Total - 18 _
Volume Left 18 0 0 0
VolumeRight =~ - 0.0 0 o

cSH 724 1700 1700 1700 ‘1700 133 825
Volumeito Capacity: 0,027 °.0.25 - 0:26+0.36 021, 70,34 0,020 1
Queue Length 95th (ft) 2 0 0 0 0 34 2 _
Control Delay(s): A0 0.0 0.0 009 0.0, - 4530 9B
Lane LOS B E A
Approach Delayi(s) o 0020 il il TR0 Rl BB T
Approach LOS E

Average Delay 1.3 _
Intersection:Capacity Utilization  32:6% " {CU Level of Service e A
Analysis Period (min) 15

Baseline Synchro 6 Report
Kaw Valley Engineering, Inc. Page 4



