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City of Mission C1Ty OF MISSION

6090 Woodson COMMUNITY DEVELOPMENT

Mission, KS 66202
Dear Ms. Sitzman:

As per a design memorandum dated September 7, 2017, a brief traffic memorandum was
recommended for the Tidal Wave Auto Spa located at 6501 Johnson Drive. The purpose of
this traffic memorandum is to address the three bullets points (trip generation, comparison to
existing, and anticipated queuing) noted in that design memorandum.

Existing Site

The existing site contains a Convenience Market with Gasoline Pumps. It was formerly a
Valero, then Conoco, and most recently a Quick Zone. The convenience market is 3,000
square feet (SF) and there are 8 vehicle fueling positions.

Proposed Site

The proposed development will be a 3,250 SF Automated Car Wash with one car wash tunnel.
There is stacking for 14 vehicles (3 in the tunnel and 11 outside the tunnel). The eastern site
driveway shown on Figure 1 illustrates a shared driveway for Tidal Wave Auto Spa and Exact
Performance. This arrangement eliminates one driveway location along Johnson Drive.

Figure 1 also indicates the removal of 18 feet of the Johnson Drive median nose to safely
accommodate westbound left turns from Johnson Drive to the two businesses. Observations
indicate that some patrons of Exact Performance currently make a U-turn movement around
the existing median to access that business, and some exit into oncoming Johnson Drive traffic
for a short distance to proceed west.

Trip Generation
The Institute of Transportation Engineers (ITE) Trip Generation Manual, is in its 10th edition
and is one of the most widely used and accepted tools in projecting development trips. The
businesses will be classified with the following ITE land use codes and independent variable.
Existing
e Valero / Conoco / Quick Zone, 853 “Convenience Market with Gasoline Pumps”, 8
Vehicle Fueling Positions or 3000 SF
Proposed
o Tidal Wave Auto Spa, 948 “Automated Car Wash”, 3250 SF or 1 Car Wash Tunnel

Note that ITE land use code 945 “Gasoline/Service Station with Convenience Market” was also
considered for the existing site but not used. The vehicle fueling positions and area vaiues
were outside the range of the sites studied, as shown in Appendix A.
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For the existing site, the variable generating the fewest trips (1000 SF) is the most
conservative for this comparison. For the proposed site, the variable generating the most trips
(Tunnels) is the most conservative for this comparison.

Table 1 summarizes the trip ends produced for the weekday PM peak hour. The Trip
Generation Manual only provides PM peak hour data for 948 “Automated Car Wash, so Daily
and AM peak hour comparison will not be provided. See the trip generation data plots in
Appendix A for each land use shown in Table 1.

Table 1 - Trip Generation (Weekday PM Peak Hour)
Avg. Trip | Dir. Trip Ends

Land Use | Variable | Value | Gen. Rate | Dist. | Total | Entering | Exiting
Existing
Conv. Market | Fuel Pos. 8 23.04 50/50 | 184 92 92
Conv. Market | 1000 SF | 3.00 49.29 50/50 | 148 74 74
Proposed

Tidal Wave 1000 SF 3.25 14.20 50/50| 46 23 23

Tidal Wave Tunnels 1 77.50 50/50 | 78 39 39

Compared to Existing | -70 =35 -35

Table 1 illustrates that 78 vehicle trips may be generated by the proposed Tidal Wave Auto Spa.
This is 70 less trips than the existing convenience market.

Expected Vehicle Arrival Rates

As shown in Table 1, 39 vehicles can be expected to arrive at the facility during the weekday
PM peak hour. This averages to an arrival rate at approximately one vehicle every 1.5
minutes.

Car Wash Service Rates

From an operations standpoint, Tidal Wave Auto Spa plans for a maximum service rate of 55
vehicles per hour (VPH). The conveyor speed is designed to process 180 VPH with service
rates as high as 140 VPH vehicles per hour (VPH) can be attained. For this traffic
memorandum, a conservative service rate of 55 VPH will be assumed.

Anticipated Queuing
The following equations can be used to evaluate average vehicle queue length and the
probability of vehicles stacking onto Johnson Drive.

Em = A2/u(u-A) = 1.73 veh
P(n>N) = (Mu)N*' — P(n>14) = 0.0058 or 1 in 174

Where: m = Mean (average) queue length (veh)
A = Vehicle arrival rate (veh/min), A is 39 veh/hr or 0.6500 veh/min
M = Car wash service rate (veh/min), p is 55 veh/hr or 0.9167 veh/min
P(n>N) = Probability of more than N vehicles being in the queue, N is 14 (3+11)



The average queue length is calculated at 1.73 vehicles. As shown in the Preliminary
Development Plan in Figure 1, stacking is available for 14 vehicles (3 in the tunnel and 11
outside the tunnel). With a service rate of 55 VPH, the chance of more than 14 vehicles in
queue is 1in 174. If the queue nears this length, a faster service rate of 140 VPH could be
implemented.

Conclusion

This memorandum has reviewed the trip generation, made a comparison to existing
conditions, and completed queuing analysis for the proposed site. The findings indicate that
less vehicle trips are expected than the existing land use. The probability of vehicles stacking
onto Johnson Drive is minimal. As a result, no modifications to Johnson Drive will be

necessary.
If you have any questions, please contact me at david.smalling@ibhc.com or 913-663-1900.

Sincerely,

AW T,

v /
VW ARL 7
\\\ \f:,"”.lu,ﬁifqu’
»

1

3 L
g ~
-

David Smalling, P.E., PTOE, ENV SP



Figures



uejd yuawdojaaag Aleunwuijaid - | ainbig

[4 40
L “Bip nod ak0pq ey
“MOSG SImpm Mo,
133HS i~
o £
= —m"mmm__s_
= 2w A
TTIED saoasune

{87 2¥ £3'0% = VIV SN0
(7L O B0 F = W3y SNOMEIS
OGS GI5ew 3

(T8} I 140 T = Y3y SNOIAKIN
(%) 2 50D & YAuY SN0
REINGS SNILERS

‘S3LON H3LVMINEOLS

NIZYEH FINTUITH A8 GRLVHOLEION] VINE LMD LNIVISOVNYIY MALY
WEOLS SNOISSIN 40 ALID THL 40 S 1BWININGIY 311 OL WHOINGD TIvHS SINGACOTIAGA T |

ALON ¥I234S

dNOYD NOILONYLSNOD PHS
10} pasedalg
SYSNYM 'ALNNOT NOSNHOM 'NOISSIW
£000 H0000569dX # Al ALEId0Ud
vdS O1NY IAYM TvdIL
NVId LNIWdQ13A30 AFYNINITZHd

WIYMIIS
FLINONAD DHILSID

HTYMITIS
3U3HONOD 03ISOAOHS )
—
. ANINIAAVA 31FHINGD £

ANIDTTHOLYH

S30v4SZ4 =5 X 00 10521
45 000'L W34 3IVAS S ©
QWNTTW DN

10N OND¥Yd

W

WEmoHRE
A
wa

o0 Bug-ows smeh

wo Bus-ue Biueas
GuBLGi g22) ey
£2485E (622) Uk

€ait o Ginases)

BZ-6D ENINOZ AMB A0S

Y ILTF VRNV AL DN

TV EVSNYX NOSSI "G NOSNHO 1053 SS3IAY

NOILYWHOSNI 3115

‘ON| ‘SDINYTS

v Ssbrte rorer e nC134i10
U |ONIH33NIONT OW3

WASOOTYA OHY OYORSTLYLS HYNNYAYS ‘SNBRAITED

i
4
|

[’
B
|

PHLTOULL B INOH

SVEDE VISHOID NOLSYHGHL "133MIS MOSSnOHL Y21 SS33A0Y
(WS DL IAWA TVOL. * 3P 911 NOOVI ML LWWIITdy

NOLLYWHOANI INYDI1ddY

1P O ALID SVSNYS LS HLLr M £0F STRN0OW

9T '00L SHOLSIAN! IHOLED MO

NOILYWHOINI HINANO

‘ELN

dYIN ALINIDIA

=1

NOILHHOS3T MOISIATY | ON

A8
T

31v0

——

(WWOD
JWdO13A3A ALIN
A o1851W 40 ALID

2102 6 & NV(

oz - 2 0 ]
T ] u
seiaer - veneag

s Eunnany spso
—_—

SO AW ST - |
o 3
H
SN
%,
1
Jooget * P.um.u‘.“nmu
&
¥ 582 —~|
14
.w...
EE o
==
[ e q..._y
Sl g pus || fazd
7 oazr
& | =M
N T o T | A .
&
v i% %
&0
- woruamus
i WIS 5 EE
g
USRNSSR,
e mm e ——E————m e

YS! AUTUONO 40
181 5 300N 0L HOLIVBINGD

133815 @3N

LOOFIT T MOLEIWNS
- q

oot - == b,
otk Y

SOTIME HALSEAND S1XE

T

5o \W,cemn“ * MLOS. 9.1 ON
R,

| 3MN1Y34 ISR i ey 1R
,

e 2
Gl
-
N NN |
F o L
=
S {50 s war) S %
7 4 W !
17 LOLELRIN g oIS 5 &
~=%_, . g 88
L <NHOP i (33vdS IS0TENOH =
20 NOTNHOL g oy 5 s sy e\ AOVY SIS OIS - T — -

¢ L015LPE MELH-SEU-F Lo

= TTOVLIZOT HAVELL QMY LHONLINLE T
e - 9 e )
rvas R

]

LVISLIIUE

arsss - ot w ¥
STrer + vty sy

e
aah




Appendices



R™CEIVED
JAN 2 9 2018

CLTY OF MISSION
COMMUNITY DEVELOPMENT

Appendix A - Trip Generauon Data Plots

Convenience Market with Gasoline Pumps
(853)

Page 1 of 1

Vehicle Trip Ends vs: Vehicle Fueling Positions
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 69

Avg. Num. of Vehicle Fueling Positions: 6
Directional Distribution:  50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

23.04 5.75 - 57.80 11.91

Data Plot and Equation
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Convenience Market with Gasoline Pumps

CITY OF MIS5I0
Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 67
Avg. 1000 Sq. Ft. GFA: 3

Directional Distribution:

50% entering, 50% exiting

Vehicle Trib Generation per 1000 Sq. Ft. GFA

Range of Rates

Average Rate Standard Deviation

49.29 9.66 - 115.71 22.49
Data Plot and Equation
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Automated Car Wash

- CITY OF MISSIon
(948) COMMUNITY DEVE] OPMENT

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
'~ Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 1

Avg. 1000 Sqg. Ft. GFA: 2
Directional Distribution:  50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
14.20 X 3.25 = 46 14.20 - 14.20 *
Data Plot and Equation Caution — Small Sample Size
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Automated Car Wash CITY OF prss
MinSION
(948) COMMUNITY DEVELOPMENT

Vehicle Trip Ends vs: Car Wash Tunnels
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 3

Avg. Num, of Car Wash Tunnels: 1
Directional Distribution:  50% entering, 50% exiting

Vehicle Trip Generation per Car Wash Tunnel

Average Rate Range of Rates Standard Deviation
77.50 50.00 - 104.50 33.07
Data Plot and Equation Caution — Small Sample Size
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Appendix A - Trip Generauon Data Plots RECFIVED
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CITY OF MISSION
Gasoline/Service Station With Convenience 4 PKEtPEVELOPMENT
(945)
Vehicle Trip Ends vs: Vehicle Fueling Positions Considered. but
Ona: Weekday, - usec}
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m,
Setting/Location: General Urban/Suburban
Number of Studies: 16
Avg. Num. of Vehicle Fueling Positions: 15
Directional Distribution:  51% entering, 49% exiting
Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation
13.99 7.67 -27.35 6.18
Data Plot and Equation
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: CITY OF mp4
Gasoline/Service Station With Convenience MafKg¢m DEIVSESLISPNMENT
(945)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
Ona: Weekday,

Considered, but

Peak Hour of Adjacent Street Traffic, not used
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 16
Avg. 1000 Sq. Ft. GFA: 2
Directional Distribution:  51% entering, 49% exiting
Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation
88.35 35.86 - 213.17 47 .42
Data Plot and Equation
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