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Chick-fil-A Soper Hill Road — Marysville, WA
TENW Project No. 2023-197

This technical memorandum documents the limited traffic impact analysis (TIA) completed for the proposed
Chick+ilA Soper Hill Road project and is based on scoping discussions with the City of Marysville. This traffic
assessment includes a project description, trip generation estimate, project peak hour trip distribution and
assignment, drivethrough queuing analysis, and estimation of impact fees.

Project Description

The proposed Chick+ilA Soper Hill Road site is located on the northeast comer of 87 Ave NE and Soper
Hill Road in Marysville, WA, as shown in the Attachment A Vicinity Map. The project proposal includes a
5,773 square foot (SF) Chickil-A fastfood restaurant with drivethrough on a pad site within the White Barn
Development that is currently vacant. Vehicular access to the adjacent public streets is proposed via two
driveways (one on Soper Hill Road and one on 87 Ave NE shared with other uses within the White Barn
Development]. A preliminary site plan is shown in Attachment B.

Project Trip Generation

The net new weekday daily, AM and PM peak hour frip generation estimates for the proposed project were
based on methodology documented in the Institute of Transportation Engineers (ITE) 7rip Generation Manual,
11 Edition for land Use Code (LUC) 934 (Fast Food Restaurant with Drive-Thru). Adjustments to the trip
generation estimates were made to account for passby trips, which are frips that are made by vehicles that
are already on the adjacent sireefs and make intermediate stops at a commercial use on route to a primary
destination [i.e., on the way from work to home). The pass-by reduction is based on studies documented in
the appendices of the ITE 7rjp Generation Manual, 11 Edition. It should be noted that the trip generation
estimates do not account for the potential internal capture between the proposed Chickfil-A and other uses
on the White Barn Development site. Therefore, these trip generation estimates may be conservative. Table
1 summarizes the net new weekday frip generation with detailed frip generation calculations provided in
Attachment C.

Table 1
Trip Generation Summary

Net New Trips Generated

Weekday Time Period In Out Total
Daily 641 641 1,282
AM Peak Hour 66 63 129
PM Peak Hour 44 42 86
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Limited Traffic Impact Analysis (TIA)
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Project Trip Distribution and Assignment

The distribution of weekday daily and peak hour projectgenerated frips was estimated based on frip
distribution patterns documented in the TIA prepared for the White Barn Development (dated February 2021)
and traffic model distribution figures as provided by the City of Marysville.

The estimated distribution percentages were used to assign the weekday daily and peak hour project trips
generated by the Chick-ilA Soper Hill Road project to the adjacent sireet network. In accordance with the
Snohomish County Traffic Worksheet and Traffic Study Requirements for Developments in the City of
Marysville, project trip impacts at Snohomish County key intersections were identified. VWeekday daily and
peak hour trip distribution and assignment figures were prepared consistent with these guidelines and are
included in Attachment D.

Drive-Through Queuing

A drivethrough queuing analysis was conducted for the proposed drive-through lanes including a summary
of the proposed drive-through lane storage capacity and an estimate of the 951 percentile queues based on
service time information provided by Chick-fil-A.

Drive-Through Operations and Storage

Based on the current site plan, the proposed Chick+/iA Soper Hill Road project includes two (2) drivethrough
lanes with approximately 1,015 total feet of queuing storage (41 vehicles) from the pick-up window to the
entrance of the drivethrough lanes.

Drive-Through Queue Analysis

A drivethrough queuing analysis was conducted fo estimate future queuing in the drivethrough with the
proposed Chick#itA Soper Hill Road project. The queue analysis was based on standard queue theory
equations that relate the rate of vehicle arrivals o the rafe of vehicle departures (service time), which are both
based on a Poisson distribution (M/M/s) queue regime).

Queue analysis is based on the fact that a queue will form when vehicles arrive af a faster rate than they can
be served. The key inputs in the model are (1) the arrival rate of vehicles during the peak hour, and (2) the
service rafe of the drivethrough. The use of the Poisson distribution assumes arrival times are independent of
each other and that the arrival time of one vehicle has no impact on the arrival time of the next vehicle, which
is a reasonable assumption at a fastHood drive-through window where vehicle arrival rafes fluctuate through
the peak hour. The model also assumes that departure rafes can vary (some customers fake longer to order).

To estimate future queues in the proposed drivethrough lanes, the queving formula based on the M/M/s
queuing regime was used. The M/M/s queuing regime assumes random (exponentially distributed) arrivals
and departures and uses average arrival and departure rafes.

Arrival Rate

The arrival rate at the drivethrough was based on the forecasted future PM peak hour project frip generation
and information provided by ChickFil-A related to drive-through usage. Based on data provided by Chickdil
A, approximately 65 percent of arriving customers during the PM peak hour are estimated 1o utilize the drive-
through. During the weekday PM peak hour, 99 vehicles (gross project trip generation) are estimated to enter
the Chick#itA Soper Hill Road site. Assuming 65 percent of the vehicles would use the drivethrough, this
would result in 64 vehicles in the drivethrough lane.
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Departure Rate

The average service (departure) rate was based on information provided by Chickfil-A. Per Chickfil-A, on
average, it takes approximately 60 seconds per vehicle af the order window and 30 seconds per vehicle af
the pay,/pick-up window. It should be noted that the average service time does not include queue “move-up”
fime, or the time it takes for the next vehicle in line to move forward. With the assumption of 5 seconds for
"move-up” time, the average service rate would be conservatively estimated at 65 seconds (60 seconds per
vehicle for ordering + 5 seconds move-up time| at the order point and 35 secondss (30 seconds per vehicle
at each of the pay/pick-up window + 5 seconds move-up time| at the pay,/pick-up window. Based on this
information, the order point is the critical component of the drivethrough operations and the cause for potential
queuing. Therefore, the queuing analysis described next is for the queuing af the order point.

Drive-Through Queue Estimate

Queues were calculated at the order point based on the estimated drive-through volumes during the weekday
PM peak hour and the average service (departure) rate as provided by Chickdil-A. Based on &4 entfering
vehicles during the PM peak hour, a service rate of 65 seconds per vehicle, and two (2) order points, a 95
percentile queue of 5 vehicles is estimated at the order point. The 951 percentile queue of 5 vehicles would
be accommodated within the drivethrough lane storage provided (approximately 20 vehicles measured from
the order point to the drivethrough entrance). The defailed queue calculations are shown in Appendix E.

Mitigation
The following summarizes the measures proposed to mitigate the transportation impacts of the proposed

Chick-ilA Soper Hill Road project.

City of Marysville

The City of Marysville requires payment of transportation impact fees o help fund planned roadway
improvements throughout the City. The City of Marysville's currently adopted transportation impact fee rafe is
$2,220 per PM peak hour trip. The proposed Chick#ilA Soper Hill Road project is estimated to generate
86 net new PM peak hour frips. As a result, the estimated City of Marysville transportation impact fee is
$190,920 ($2,220 x 86 PM peak hour trips). Actual impact fees will be calculated by the City based on

the proposed land uses and frip generation rafes in effect at the time of building permit issuance.

Additionally, based on the inferlocal agreement between City of Marysville and the City of Lake Stevens, the
City of Marysville is collecting fees to fund improvements to Soper Hill Road between SR 9 and 83 Avenue
NE. The City of Marysville is currently collecting an impact fee of $1,700 per PM peak hour trip impacting
the new 87 Ave NE/Soper Hill Road roundabout. Based on the horizon year weekday PM peak hour trip
distribution and assignment shown in Attachment D, the proposed Chick#itA Soper Hill Road project is
anticipated to send 29 trips through the 87 Ave NE/Soper Hill Road roundabout resulting in an impact fee
of $49,300 ($1,700 x 29 PM peak hour frips).

Snohomish County

The project is also subject to the requirements of an Interlocal Agreement between the City of Marysville and
Snohomish County. Pursuant fo this agreement, the project is required to evaluate potential impact fees to
fund improvements in nearby unincorporated areas of Snohomish County. TENW reviewed the inferlocal
agreement requirements and based on the location of the nearest roadway improvements identified in the
Snohomish County 7ransporiation Needs Report (Appendix D), no impact fee projects are anficipated to be
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impacted by at least 3 directional peak hour frips. Therefore, we believe that no impact fees will be due to
Snohomish County. The Snohomish County Traffic Worksheet and Traffic Mitigation Offer forms will be
submitted separately.

If you have any questions regarding the information presented in this limited Traffic Impact Analysis (TIA),
please contact me at (206) 3907253 or spenser@tenw.com.

cc: Steve Schwartz — Chickdfil-A, Inc
Stef Escamilla = 4G Development & Consulting

Attachments: A Project Site Vicinity
B. Preliminary Site Plan
C. Trip Generation Calculations
D. Weekday Project Trip Distribution and Assignment
E. Drive-Through Queuing Analysis
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ATTACHMENT A
Vicinity Map
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Attachment A: Project Site Vicinity Map
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ATTACHMENT B

Preliminary Site Plan
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ATTACHMENT C

Trip Generation Calculations



Chick-fil-A Soper Hill Rd

Marysville, WA

DAILY
ITE Directional Split Trip Rate or Equation Trips Generated
Land Use Size' Luc? In out Total In out Total
Proposed Use
Fast-Food Rest. With Drive-Thru 5,773 GFA 934 50% 50% 467.48 1,349 1,350 2,699
Pass-by Trips**  53% -708 -709 -1,417
641 641 1,282
New Weekday Daily Trips Generated = 641 641 1,282
AM PEAK HOUR
ITE Directional Split Trip Rate or Equation Trips Generated
Land Use Size' Luc? In Out Total In Out Total
Proposed Use
Fast-Food Rest. With Drive-Thru 5,773 GFA 934 51% 49% 44.61 132 126 258
Pass-by Trips* 50% -66 -63 -129
66 63 129
New AM Peak Hour Trips Generated = 66 63 129
PM PEAK HOUR |
ITE Directional Split Trip Rate or Equation Trips Generated
Land Use Size' Luc* In Out Total In Out Total
Proposed Use
Fast-Food Rest. With Drive-Thru 5,773 GFA 934 52% 48% 33.03 99 92 191
Pass-by Trips 55% -55 -50 -105
44 42 86
New PM Peak Hour Trips Generated = 44 42 86

Notes:
' GFA = Gross Floor Area.

2 nstitute of Transportation Engineers, Trip Generation Manual, 11th Edition, 2021.

8 Pass-by trips determined based on appendices included in the ITE Trip Generation Manual, 11th Edition.

* Pass-by percentage for daily based on the average of the AM and PM peak hours.
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ATTACHMENT D
Weekday Project Trip Distribution and Assignment
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ATTACHMENT E
Drive-Through Queuing Analysis



Chick-fil-A Soper Hill Rd

Weekday PM Peak Hour Queue Estimate

M/M/s Queuing Model

Order Point
Arrival Rate (A)
64 veh/hr
0.0178 veh/sec

Inputs:

A= 0.0178

p= 0.0154

s= 2

Outputs:

p= 0.57778

L= 1.7veh

Ly= 0.6veh
W= 97.57228
W, = 32.57228

Entering Vehicles

Departure Rate (M)
65.0 sec
0.0154 veh/sec

Probability Calcs:
n P,

0.26760563
0.30923318
0.17866806
0.10323043
0.05964425
0.03446112
0.01991087
0.01150406
0.00664679
0.00384037
0.00221888
0.00128202
0.00074072
0.00042797
0.00024727
0.00014287
0.00008255
0.00004769
0.00002756
0.00001592
0.00000920
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Prob <= n Vehicles
26.8%
57.7%
75.6%
85.9%
91.8%
95.3%
97.3%
98.4%
99.1%
99.5%
99.7%
99.8%
99.9%
99.9%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%

% Drive-Through

Vehicles (n)
0
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99
65%
Legend:
A= mean arrival rate
p= mean service rate
s= # of servers
p=  traffic intensity
L= expected number of customers in system
Lg= expected number of customers in the queue
W= expected waiting time of customer in system
W, = expected waiting time of customer in queue
Po= probability of O cars in the system
Pn= probability of n cars in the system
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Number of Customers in System
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