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January 24, 2017

Mr. Paul Osborne

Olsson Associates

1301 Burlington Street, Suite 100
North Kansas City, MO 64116

Re:  Polytianers Lot 2 — Lee’s Summit, MO
Dear Mr. Osborne:

In response to your request, Priority Engineers, Inc. has completed a traffic
impact study for the above referenced project. The purpose of the analysis is to
determine the potential traffic impacts associated with this development on the
intersections and streets surrounding this site, primarily during the AM and PM peak
hours. The following report documents our analysis and recommendations.

We appreciate the opportunity to work with you on this project. Please contact
us with any questions or if you require additional information.

Sincerely,

PRIORITY ENGINEERS, INC.

Kristin L. Skinner, P.E., PTOE
President

Priority Engineers, Inc.
PO Box 563
Garden City, MO 64747
816.738.4400
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Polytainer Lot 2 Traffic Impact Study

1) INTRODUCTION

The purpose of this study is to examine the potential traffic impacts associated with the
proposed Polytainer Lot 2 development located at the northwest corner of NE Douglas Street
and NE Victoria Drive. The development will have two right-in/right-out entrances onto Douglas
Street, and will also access the existing Polytainer Drive.

The study area is shown in Figure 1. The site layout is shown in Figure 2.
2) EXISTING CONDITIONS

The existing site is located on the northwest corner of NE Douglas Street and NE Victoria Drive.
The property is currently vacant.

Douglas Street is a four lane arterial adjacent to this property with a posted speed limit of 45
miles per hour. Victoria Drive is a two lane collector that intersects Douglas at a signalized
intersection.

To the west and adjacent to this site is the existing Polytainer site. To the south are light
industrial uses. To the north is the St. Luke’s East Hospital. On the east side of Douglas are
existing restaurants and retail uses and the B & B Lee’s Summit 16 Theater.

Peak Hour turning movement traffic counts for the intersections of Douglas Street with Mulberry
Street, Victoria Drive, and Sycamore Street and the intersection of Victoria Drive with the
existing Polytainer entrance were collected between November 15t and 17 of this year
between the hours of 7:00 and 9:00 AM and from 4:00 to 6:00 PM. The peak hours were
determined to be 7:00 to 8:00 AM and from 4:30 to 5:30 PM. The complete traffic counts are
shown in Appendix Il. The peak hour traffic volumes and existing lane configurations are shown
in Figures 3-7.

3) PROPOSED DEVELOPMENT

The proposed site plan is shown in Figure 2. The site will contain a variety of uses. To the
western edge of the property, there will be two office buildings, each 10,000 square feet.
Adjacent to Douglas Street, there will be two fast-food restaurants, each 2,500 square feet, a
5,000 square foot sit-down restaurant, and a 16,000 square foot pharmacy with a drive through
window.

The proposed site will include two right-in/right-out entrances onto Douglas Street. Access to
these drives will be limited by the existing concrete median on Douglas Street. Access will also
be provided through the existing Polytainer drive onto Victoria Drive.

4) TRIP GENERATION

The vehicle trips generated by the proposed development were estimated using the Institute of
Transportation Engineers’ Trip Generation, 9™ Edition. Land Use 710, General Office Building
was used for the two office buildings. Pharmacy/Drugstore with Drive-Through Window (Land
Use 881), High-Turnover Sit-Down Restaurant (Land Use 932), and Fast-Food Restaurant with
Drive-Through Window (Land Use 934) were used for the remaining uses. The estimated AM
and PM peak hour traffic volumes associated with these uses are shown in Table 1.
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Polytainer Lot 2 Traffic Impact Study

DI1E ) < O
AM Peak PM Peak
Land Use Intensity | Daily | Total | In | Out | Total | In | Out
General Office Building 20,000 SF | 386 53 | 47 6 101 17 | 84
Pharmacy/Drugstore with Drive-
Through Window 16,000 SF | 1551 55 [ 29 | 26 | 159 | 79 | 80

High-Turnover (Sit-Down) Restaurant 5,000 SF 636 54 30 | 24 49 29 20

Fast-Food Restaurant with Drive-
Through Window 5000SF | 2481 | 227 | 116 | 111 163 85 78

Total 5054 | 389 | 222 | 167 | 472 | 210 | 262

5) PASS-BY TRIPS

Pass-by trips are made as intermediate stops on the way from an origin to a primary trip
destination without a route diversion. For this site, pass-by trips are those drivers who are
already traveling north and southbound on Douglas Street who will stop at this development.
Pass-by trips were estimated utilizing the Tables provided in Chapter 5 of the Trip Generation
Handbook. The 85 percent of the average was used for the Pharmacy and Restaurant uses.
The results of the pass-by trip calculations are shown below in Table 2.

Table 2; Trip Generation (Pass-By)

AM Peak PM Peak
Land Use Intensity | Total | In | Out | Total | In | Out
General Office Building 20,000 SF | 53 47 6 101 17 | 84
Pharmacy/Drugstore with Drive-Through
Window 16,000SF | 65 | 29 | 26 159 | 79 | 80
-66 | -33 | -33
High-Turnover (Sit-Down) Restaurant 5,000 SF 54 30 | 24 49 29 | 20
-14 | -7 | -7

Fast-Food Restaurant with Drive-Through
Window 5000SF | 227 | 116 | 111 163 [ 85 | 78

Total External Trips 389 | 222 | 167 | 472 | 210 | 262

Pass-By Trips -94 | -47 | -47 | -148 | -74 | -74

Total New Trips 295 | 175 | 120 | 324 | 136 | 188
2
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6) TRIP DISTRIBUTION

Trips generated by the Polytainer Lot 2 development were distributed based on existing traffic
flows and a general analysis of the surrounding area. The trips were distributed onto the
existing street system approximately as follows:

52 percent to/from the north on Douglas Street

30 percent to/from the south on Douglas Street

5 percent to/from the east on Mulberry Street

2 percent to/from the west on Mulberry Street (St. Luke’s Hospital)
5 percent to/from the east on Victoria Drive

2 percent to/from the west on Victoria Drive

2 percent to/ffrom the east on Sycamore Street

2 percent to/from the west on Sycamore Street

The proposed development trips are shown in Figures 7-8.
7) LEVEL OF SERVICE AND VOLUME/CAPACITY ANALYSES

Capacity analysis was used to quantify the impacts of the increased traffic on the intersections
studied. The methodology outlined in the Highway Capacity Manual, 2000 Edition, was used as

a basis to perform the analysis for this study. Capacity analysis defines the quality of traffic
operation for an intersection using a grading system called Level of Service (LOS). The LOS is
defined in terms of average vehicle delay. Levels of service A through F have been established
with A representing the best and F the worst.

| Table 4 Level 6_f's_ér\fi:¢e'_De'finitioh's '

Level of Service Unsignalized Intersection Signalized Intersection

A < 10 Seconds < 10 Seconds
B < 15 Seconds < 20 Seconds
C < 25 Seconds < 35 Seconds
D < 35 Seconds < 55 Seconds
E < 50 Seconds < 80 Seconds
F = 50 Seconds = 80 Seconds

The study intersections were evaluated using Synchro, an analysis package based in part on
Highway Capacity Manual methods. The analysis reports are included in Appendix I1.

Existing Conditions
The levels of service, lane configuration, and queue lengths for existing conditions are shown in

Figures 5 and 6 in Appendix .

The overall levels of service at each of the signalized intersections was a C or better in both the
AM and PM Peak Hour. Individual movements are all a level of service D or better with queues
that are contained within the existing turn lanes.

The existing Polytainer Drive has a level of service of A for the stop controlled movement with a
design queue of less than one vehicle.
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Proposed Conditions
The levels of service, lane configuration, and queue lengths for the proposed conditions are
shown in Figures 9 and 10 in Appendix I.

The overall levels of service at each of the signalized intersections was a C or better in both the
AM and PM Peak Hour. Individual movements are all a level of service D or better with queues
that are contained within the existing turn lanes.

The stop controlled movement at the Polytainer Drive has a level of service of B during both the
AM and PM Peak Hours with a design queue of less than one vehicle.

8) TURN LANES & ACCESS MANAGEMENT

According to the Lee's Summit Access Management Code, right turn lanes are required at each
driveway onto an arterial street. Because Douglas Street is an arterial, both the North Entrance
and the South Entrance should be constructed with a 150’ southbound right turn lane. The
South Entrance will be located within the existing southbound right turn lane for the intersection
of Victoria Drive and Douglas Street. This turn lane is 250’ in length, which exceeds the 150’
required by the Access Management Code or the storage required by the relatively low number
of right turning vehicles utilizing this lane. To avoid a continuous right-turn lane, it is
recommended that the southbound right turn lane at the Victoria Drive intersection be
shortened.

The Access Management Code indicated that a Polytainer Drive should include a throat length
of 125'. The driveway configuration into the existing site to the west limits the ability to meet this
requirement. The proposed throat length will be approximately 70’

According to the Access Management Code, the drives from Douglas Street should include a
throat length of 100’. In order to place the proposed buildings near Douglas Street, as directed
by staff, shorter throat lengths were incorporated into the plan, and a variance will be sought.

Overall, the site circulation is good, with clear travel lanes between the various lots. The final
plan should consider access for delivery and trash trucks and include minor adjustments to curb
radii.

9) RECOMMENDATIONS & CONCLUSIONS

This study documents the impact of the proposed Polytainer Lot 2 development on adjacent
intersections during the AM and PM peak hours. Based on the findings of this report, the
following improvements are recommended:

o Construction of a 150’ southbound right-turn lane into the North Entrance

o Construction of a 150' southbound right-turn lane into the South Entrance

* Modify the existing southbound right-turn lane at the intersection of Victoria Drive and
Douglas Street

No additional improvements are necessary as a result of this development.
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3: Douglas Street & Sycamore Strest Existing AM Peak Hour

O L W Y S T 4

bueue Length 95th (ft) 90 0 25 22 29 152 0 8 57 4
I
Tu

Priority Engineers, Inc. Queuss
11/30/2016 Page 1



3: Douglas Street & Sycamore Street Existing AM Peak Hour

S TR 2 e N U B S T 4

ane Configurations % b % ) ¥ M r % M "

]deal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900=

_{.ane Util. Factor

!Elt Protected

ur factpr, VPHF

e msfh

Effective Green, g (s) 110 110 1.0 110 502 592 592 576

Lane Grp Ca 167 198 168 201 523 2327 1041 510 2264 1013

Priority Engineers, Inc, HCM Signalized Intersection Capacity Analysis
11/30/2018 Page 2




6: Douglas Street & Victoria Drive Existing AM Peak Hour

Lane Group Flow (vph) 127 46 96 120 61 720 44 68 651 1

Total Delay 502 173 395 107 28 4.0 0.2 1.4 14 0.1

Priority Engineers, Inc. Queues
1173012016 Page 3



6: Douglas Street & Victoria Drive Existing AM Peak Hour

N R Y

M 23F A
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
T t.w :ft‘”w'

Flt Protected
Sad

It Permitted
&

Effective Green, g {s) 143 143 143 143 607 561 561 607  56.1 56.1:‘

Lan

& Grp Cap (vph) 195 268 215 255 53 2005 986 497 2205 986

vis Ratio Perm

Incremental Delay, d2

A

gL

Approach LOS D c A A

)

Priority Engineers, inc. HCM Signalized Intersection Capacity Analysis
11/30/2016 Page 4




9: Douglas Street & Mulberry Street

Existing AM Peak Hour

AN

-

—

T

AN Y

Priority Engineers, Inc.
11/30/2016

Queues
Page 5



9: Douglas Street & Mulberry Street

Existing AM Peak Hour

A SN

t o~ > |4

Priority Engineers, Inc.
11/30/2016

HCM Signalized Intersection Capacity Analysis
Page 6




12: Victoria Drive & Polytainer Drive Existing AM Peak Hour

Lane Configurations _ , 4 b W

I9
pX platoon unblocked

e
Sz
i b

prtp

Volume Left

Prierity Engineers, Inc. HCM Unsignalized Intersection Capacity Analysis
11/30/2016 Page 7



3: Douglas Street & Sycamore Street

Existing PM Peak Hour
ST N B S T
Lane Group Flow (vph) 135 56 100 76 85 671 56 124 1095 56
Control Delay 54.6 06 452 168 112 103 1.8 5.6 54 0.3

Priority Engineers, Inc.

Queues
11/30/2016

Page 8




3: Douglas Street & Sycamore Street Existing PM Peak Hour
O T Tl S N B A T

Lane Configurations % B % B % 4 if % 4 r

¥

Flt Protected
Fit Permitted 071 1.00 0.72  1.00 018 100 100 040 1.00 1.00

Egakw—hour fac r,. PH

Level of

A
Appreach LOS D D A A

Priority Engineers, Inc. HCM Signalized Intersection Capacity Analysis
11/30/2016 Page 9



6. Douglas Street & Victoria Drive Existing PM Peak Hour

Lane Group Flow (vph) 119 104 116 77 30

Control Delay

Total Delay

Priority Engineers, Inc. Queues
11/30/2016 Page 10




6: Douglas Street & Victoria Drive

Existing PM Peak Hour

A S

p:.f
|deal Flow (vphpl) 1800 1900

1900

1900

1800

Effectve

At

k'\T,f\»J,J

1900

1900 1900 1900 1900 1900 1900

322 2058 9 625 2378 1063

Priority Engineers, Inc.
11/30/2016

HCM Signalized Intersection Capacity Analysis
Page 11



9: Douglas Street & Mulberry Street

Existing PM Peak Hour

Ay

Turn Bay Length
B

Storage
Redic

fr—

N L4

Priority Engineers, Inc.
11/30/2016

Queues
Page 12




9: Douglas Street & Mulberry Street Existing PM Peak Hour

O T L N N B S

1900 1900

Iym Type ] Prot NA  Perm  Prot NA  Perm Prot NA  Perm  Prot NA  Pem

{vph) 518 301 266 238 270 242 82 1231 550 508 1670 747

g R R R 16 A1 RGA

LOS

HCM 2000 Level of Service

Sum of lost time (s)

Priority Engineers, Inc. HCM Signalized Intersection Capacity Analysis
Page 13

11/30/2016



Exisling PM Peak Hour

Victoria Drive & Polytainer Drive

12

Stop

Free

Free

Lane Configurations

Sign Control

Peak Hour Factor

torage veh)

ian s

Med

vCﬁ

‘unblocked vol

f\'f'olume Leit

Lsthapy

i

tatias
ey

Approach LOS

o
5
©
[
@
)
©
i
7]
=

] <t

HCM Unsignalized Intersection Capacity Analysis

Priority Engineers, Inc.

1113012016

Page 14



3: Douglas Street & Sycamore Street Proposed AM Peak Hour

O I N B A

Lane Group Flow (vph) 13 28 24 40 96 770 12 42 853 100

Control Delay 476 1562 329 152 79 7.6 0.0 21 18 0.5

Total Delay 47.6 16.2 329 15.2 79 76 0.0 2.1 1.8 0.5
4] gt 5t

Queue Length 95th (%) 93 0 2 23 27 158 0 6 32 3

Turn Bay Length (it) 100 60 250 120 220 120
B Pl
Starvation Cap Reductn
S Sy

Storage Cap Reductn

Priority Engineers, Inc. Queuss
112312017 Page 15



3: Douglas Street & Sycamore Street Proposed AM Peak Hour

Ay ¢ AN A A

A
RTOR Reduction (vph) 21 0 0 28 0 0 0 4 0 0 3%
B i : :

Lane Grp Cap (vph} 171 203 172 208 508 2363 1057 471 2257 1009

Priority Engineers, Inc. HCM Signalized Intersection Capacity Analysis
112312017 Page 16




6: Douglas Street & Victoria Drive

Proposed AM Peak Hour

th (it

ey

R B

Priority Engineers, Inc.
112312017

Queves
Page 17



6: Douglas Street & Victoria Drive Proposed AM Peak Hour

A ey v AN b M A

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 190

Lane Util. Factor

Flt Protected

HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B a

Sum of lost fime (s)

Priority Engineers, Inc. HCM Signalized Intersection Capacity Analysis
/232017 Page 18




9: Douglas Street & Mulberry Street Proposed AM Peak Hour

A ey v AN A2 Y

Turn Bay Length (ft) 200 200

225 165 115 375 200

Sp
Storage Cap Reductn

Priotity Engineers, Inc. Queues
112372017

Page 19



9: Douglas Street & Mulberry Street Proposed AM Peak Hour

Lane Configurations

A
ffective Green, g (s}

Lane Grp Cap (vph) 297 231 19 155 226 205 343 1533 685 438 1631 729

v/s Ratio Perm 0.00 c0.01  0.01 0.03 0.08

AppIOE
Approach LOS
Interseet
HCM 2090 Control Delay 214 HCM 2000 Level of Service C

Priority Engineers, Inc. HCM Signalized Intersection Capacity Analysis
1/23/2017 Page 20




Proposed AM Peak Hour

inet Drive

& Polyta

ve

Victoria Dr

12

Lane Configurations

062 092

0.92

)F';eak Hour Factor

Plexdéstr

g

sty

B

pried
5

feisd
=
]

i
i

i

stage 1 conf vol

1,

, u_nblocked vol

'irCu'

" Approach LOS

e
TR

S

b

HCM Unsignalized Intersection Capacity Analysis

Priority Engineers, inc.

11232017

Page 21




14: Douglas Street & North Entrance Proposed AM Peak Hour

Ay 8 P} Y

Lane Configurations
Volirme: fveh/h)
Sign Control
rd .
Peak Hour Factor

Free  Free

! 42
Median storage veh)

Infe
Analysis Period

Priority Engineers, Inc. HCM Unsignalized Intersection Capacity Analysis
11232017 Page 22




Proposed AM Peak Hour

g

ST

251

T

PO

p0 queue free

1ans

Douglas Street & South Entrance
Pedestr

i

Lane Configurations
Peak Hour Factor

16

IC, 2 stage (s
f\p.proach LOS

E

DTy Taywyy

riod (min)

Pel

Analysis

Page 23

HCM Unsignaiized Intersection Capacity Analysis

. Inc.

ity Engineers

nori

112312017

P



3: Douglas Street & Sycamore Street

Proposed P Peak Hour

A ¢

Nl

Priority Engineers, Inc.
112312017

Queues
Page 24




3: Douglas Street & Sycamore Street Proposed PM Peak Hour

O T T 2 T N B S

Lane Configurations % N a,i T 0 v 7 Y

Lane Util, Factor

FJt Protected
Sa

Fit Permitted
oW

Peak-hour factor, PHF )

RTOR Reduction {vph} 0 51 0 0 47 0 0 0 28 t 0 21

plottdeth

»Eﬁective

pzdstetvarh:

Clearance Time

jpatait mznp;:

Analysis Period (min) 15

Priority Engineers, Inc. HCM Signalized Intersection Capacity Analysis
112312017 Page 25



6: Douglas Street & Victoria Drive Proposed PM Peak Hour

RN

L

‘ane Group Flow

{vph) 477 A2 123 82 159 646 "3 24 1114 39

Priority Engineers, Inc. Queues
112312017 Page 26




6: Douglas Street & Victoria Drive

Proposed PM Peak Hour

AN

t 2 M | 4

Lane Configurations % T

ideal Flow (vphpl} 1900

Lane Uil Factor

Pk

Flt Protected 095 100

FIt Permitted
; M;:-".' [‘H‘!K“‘

1900 1900

Peak-hour factor, ﬁHF d.44 0.50” 0.82

1900 1000

Priority Engineers, Inc.
12312017

HCM Signalized Intersection Capacity Analysis
Page 27



9: Douglas Street & Mulberry Street Proposed PM Paak Hour

A ey ¢ AN b 24

Lane Group Flow (vph} 476 102 123 117 118 298 39 876 116 356 1119 7

Bese/Capad
Starvation Cap Reducin
S

5

Queues

Priarity Engineers, Inc.
Page 28

112312017




9: Douglas Street & Mulberry Street Proposed PM Peak Hour

= TR 2 N B I

Lane Configurations Lh 4 f % & W b T f M f’

U5k

Eit Permit@gfi

4 Ereichzel ]
R I LT
E Za et (e
st i 4 ! EEE e T e

Gréen. g

Analysis Period (min) 15
o2

Priarity Engineers, Inc. HCM Signalized Intersection Capacity Analysis
1/23/2017 Page 29



Proposed PM Peak Hour

12: Victoria Drive & Polytainer Drive

ane Configurations

i
fasitchey

Stop

Free

Free

Sign éontroi

Peak Hour Factor

Pedestrians

(ft/s)
(

§peed
;Med'ian stofage veh)

ing

Walk

O
StEd

s
hidivien
1oy
inkt s

veh)

ht turn fiare

ﬁig

”

pX, platoon unblocked

Average Delay

p0 queue free
Valume Left
Approach LOS

fsdtes]
feteeet

G

=
£

A

HCM Unsignalized Intersection Capacity Analysis

Priority Engineers, Inc.

112312017

Page 30



Proposed PM Peak Hour

Douglas Street & North Entrance

14

7

{

T

R

i

Lane Configurations

rans

_Pedes'i

'nght turn flare (veh

)

Median ‘storahge veh)

Upsiream sig
pX, platoon unblocked

i
e

Volume Left

i

ft)

Queue Length 95th (

}-\pbroach LOS

An alys

IS

Period {min)

HCM Unsignalized Infersection Capacity Analysis

, Inc.

Pricrity Engineers
112312017

Page 31




16: Douglas Street & South Entrance Proposed PM Peak Hour

Lane Configurations

Sign Control Stop

Peak Hour Factor
H )

ivCu unblockedm\?ici

figh

Queue Length 95t (f) 5 0 0 0 0 0

Anal sis Period {min) 15

Priority Engineers, Inc. HCM Unsignalized Intersection Capacity Analysis
112312017 Page 32




