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Memorandum
SRF No. 14324.00

To:

Joe Vavrina, PE, LEED AP, Senior Project Manager
HR Green | Land Development

From:

Jeff Bednar, TOPS, Senior Traffic Engineering Specialist

Date:

March 26, 2021

Subject:

Chick-fil-A - Arden Hills, MN | Traffic Study

Introduction
SRF has completed a traffic study for the proposed Chick-fil-A development, which is located in the
northwest quadrant of the Lexington Avenue and Red Fox Road intersection in the City of Arden
Hills (see Figure 1: Project Location). The primary objectives of the study are to review existing
operations within the study area, identify any transportation impacts both externally and internally to
the site, and recommend improvements to address any issues, if necessary. The following information
provides the assumptions, analysis, and study recommendations offered for consideration.

Existing Conditions
Existing conditions were reviewed to establish a baseline and identify any future impacts associated
with the proposed development. Evaluation of the existing conditions includes a review of traffic
volumes, roadway characteristics, and an intersection capacity analysis, which are summarized in the
following sections.
Traffic Volumes
Weekday a.m. and p.m. peak period vehicular turning movement and pedestrian/bicyclist counts were
collected by SRF during the week of February 22, 2021 at the following study intersections:
x

Lexington Avenue and Red Fox Road (traffic signal controlled)

x

Red Fox Road and East Site Access

x

Red Fox Road and West Site Access

Historical average daily traffic (ADT) volumes were provided by the Minnesota Department of
Transportation (MnDOT) for the study area. Note that traffic data collection efforts were conducted
during the COVID-19 pandemic and traffic volumes were estimated to be approximately 20 to 30
percent lower than normal conditions for the study area. Therefore, the newly collected turning
movements were adjusted to reflect non-COVID conditions by using a combination of recently
collected ADT volumes in the study area between 2016 and 2019 and turning movement counts
collected/developed as part of the Lexington Station Traffic Study completed by SRF in May 2013
www.srfconsulting.com
3701 Wayzata Boulevard, Suite 100 | Minneapolis, MN 55416-3791 | 763.475.0010 Fax: 1.866.440.6364

An Equal Opportunity Employer

H:\Projects\14324\TS\Figures\Figure1

02114324
March 2021

HR Green | Land Development | City of Arden Hills, Minnesota

Chick-fil-A | Arden Hills | Traffic Study

Project Location

County Road E

Grey Fox Road

Red Fox Road

Lexington Avenue

Target Road

Proposed Site

Figure 1

N

Chick-fil-A - Arden Hills, MN | Traffic Study

March 26, 2021
Page 3

Roadway Characteristics
A field assessment was completed to identify various roadway characteristics within the transportation
system study area, such as functional classification, general configuration, and posted speed limit. A
summary of these roadway characteristics is shown in Table 1. Note that these are general
characteristics and that there are some deviations within portions of roadway segments. For example,
Red Fox Road is a two-lane undivided roadway that transitions into a three-lane undivided roadway
with a continuous center two-way left-turn lane east of Lexington Avenue.
Table 1.

Existing Roadway Characteristics

Roadway
Lexington Avenue
Red Fox Road
(1)
(2)

Functional
Classification (1)

General Configuration

Posted Speed Limit
(mph)

Minor Arterial

5-lane undivided

40

Local Road

2-lane undivided/3-lane undivided (2)

30

Functional Classification based on MnDOT’s Functional Classification GIS.
Red Fox Road transitions from a two-lane undivided roadway to a 3-lane undivided roadway with a continuous center two-way left-turn
lane east of Lexington Avenue.

Lexington Avenue/Red Fox Road is a traffic signal-controlled intersection while the two other study
intersections are unsignalized with side-street stop control. Existing geometrics, traffic controls, and
traffic volumes in the study area are shown in Figure 2.
Intersection Operations Analysis
An operations analysis was conducted to determine how traffic is currently operating at the study
intersections. All intersections were analyzed using Synchro/SimTraffic computer model. Capacity
analysis results identify a Level of Service (LOS) which indicates how well an intersection is operating.
Intersections are ranked from LOS A through LOS F. The LOS results are based on average delay
per vehicle results from SimTraffic, which correspond to the delay threshold values shown in
Table 2. LOS A indicates the best traffic operation and LOS F indicates an intersection where demand
exceeds capacity. Overall intersection LOS A through D is generally considered acceptable by drivers
in the Twin Cities Metropolitan Area.
Table 2.

Level of Service Criteria for Signalized and Unsignalized Intersections

LOS Designation

Signalized Intersection
Average Delay/Vehicle (seconds)

Unsignalized Intersection
Average Delay/Vehicle (seconds)

A

≤ 10

≤ 10

B

> 10 - 20

> 10 - 15

C

> 20 - 35

> 15 - 25

D

> 35 - 55

> 25 - 35

E

> 55 - 80

> 35 - 50

F

> 80

> 50
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For side-street stop-controlled intersections, special emphasis is given to providing an estimate for the
level of service of the side-street approach. Traffic operations at an unsignalized intersection with sidestreet stop control can be described in two ways. First, consideration is given to the overall intersection
level of service. This considers the total number of vehicles entering the intersection and the capability
of the intersection to support these volumes.
Second, it is important to consider the delay on the minor approach. Since the mainline does not have
to stop, most of the delay is attributed to the side-street approaches. It is typical of intersections with
higher mainline traffic volumes to experience high levels of delay (poor levels of service) on the sidestreet approaches, but an acceptable overall intersection level of service during peak hours.
Results of the existing operations analysis shown in Table 3 indicate that all study intersections operate
at an acceptable LOS D or better during the a.m. and p.m. peak hours with the existing traffic control,
geometric layout, and signal timing.
Table 3.

Existing Intersection Capacity Analysis
A.M. Peak Hour

P.M. Peak Hour

LOS

Delay

LOS

Delay

B

11 sec

D

37 sec

Red Fox Road / East Chick-fil-A Site Access (1)

N/A

N/A

N/A

N/A

Red Fox Road / West Chick-fil-A Site Access (1)

N/A

N/A

N/A

N/A

Intersection
Lexington Avenue / Red Fox Road

(1)

Indicates an unsignalized intersection with side-street stop control, where the overall LOS is shown followed by the worst approach
LOS. The delay shown represents the worst side-street approach delay. N/A - The subject site is currently vacant.

The following information summarizes the operational and/or queueing issues identified as part of
the existing capacity analysis:
x

Lexington Avenue/Red Fox Road:
o Southbound left-turn queues extend beyond turn lane storage and into the Lexington Avenue/
I-694 South Ramp intersection approximately 25 percent of the p.m. peak hour. These queues
cause friction over the I-694 bridge, as the left-turn queues restrict the through volume along
Lexington Avenue to one (1) lane.
o Eastbound left-turn queues extend beyond the existing/subject west site access approximately
25 percent of the p.m. peak hour.
o Westbound right-turn queues extend beyond turn lane storage approximately 25 percent of
the p.m. peak hour.

x

Red Fox Road/Chick-fil-A Site Access Locations:
o Since the existing site of the proposed Chick-fil-A is currently vacant (Perkins restaurant closed
in 2019) there is no traffic entering or exiting the site at these locations at this time.
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Planned Transportation Improvements
Ramsey County has programmed a reconstruction
project for Lexington Avenue from County
Road E to I-694. The reconstruction project
includes replacing aging and deteriorating
pavement, replacing traffic signals, and improving
pedestrian and bicycle facilities. As part of the
reconstruction project, Lexington Avenue will be
converted from a 5-lane undivided roadway to a 4lane divided roadway with left- and right-turn lanes.
Dual southbound left-turn lanes and an eastbound right-turn lane are planned to be constructed at
the Lexington Avenue/Red Fox Road intersection, which are expected to mitigate existing queuing
issues at the intersection. In addition, access management strategies will be implemented along the
corridor. The reconstruction project is expected to be completed by 2023, therefore, for the purpose
of this study, the reconstruction project was assumed under year 2023 no build and build conditions.

Year 2023 No Build Conditions
To understand how the planned transportation improvements and general background growth are
expected to impact the study intersections, year 2023 no build conditions were reviewed. Note that
the year 2023 represents one-year post construction of the proposed development and includes the
Lexington Avenue reconstruction project.
General Background Traffic Growth
To account for general background growth in the area, an annual growth rate of one-half percent was
applied to the existing peak hour traffic volumes to develop year 2023 background traffic forecasts.
This growth rate is consistent with future traffic volume projections identified in the City of Arden Hills
- 2040 Comprehensive Plan and with historical growth in the study area based on MnDOT AADT
volumes. The proposed Lexington Station Phase 3 development-generated traffic was also included.
Intersection Capacity Analysis
To determine how the adjacent roadway network will accommodate the year 2023 no build traffic
volumes, an intersection capacity analysis was completed using Synchro/SimTraffic computer model.
Year 2023 no build traffic forecasts, which include general background growth and the planned
transportation improvements, are shown in Figure 3. As mentioned previously, the Lexington Avenue
reconstruction project was assumed, and signal timing was optimized.
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Results of the year 2023 no build intersection capacity analysis, shown in Table 4, indicate that all
intersections are expected to operate at a LOS C or better during peak hours. With the Lexington
Avenue reconstruction project, the Lexington Avenue/Red Fox Road intersection is expected to
improve from an overall LOS D to a LOS C during the p.m. peak hour. In addition, queueing on all
approaches of the intersection is expected to be significantly reduced, and the maximum southbound
left-turn queue is not expected to extend beyond the proposed dual-lane storage.
Table 4.

2023 No Build Intersection Capacity Analysis

Intersection

LOS (Delay)
A.M. Peak Hour

P.M. Peak Hour

A (9 sec)

C (23 sec)

Red Fox Road / East Chick-fil-A Site Access (1)

N/A

N/A

Red Fox Road / West Chick-fil-A Site Access (1)

N/A

N/A

Lexington Avenue / Red Fox Road

(1)

Indicates an unsignalized intersection with side-street stop control, where the overall LOS is shown followed by the worst approach
LOS. The delay shown represents the worst side-street approach delay. N/A - The subject site was assumed to be vacant.

The following information summarizes the operational issues that warrant consideration as under year
2023 no build conditions:
x

Lexington Avenue/Red Fox Road:
o Eastbound left-turn queues may extend beyond the existing/subject west site access
approximately 50 percent of the p.m. peak hour.

x

Red Fox Road/Chick-fil-A Site Access Locations:
o The proposed Chick-fil-A site was assumed to be vacant, with no traffic entering or exiting.

Proposed Development
The proposed development, shown in Figure 4, includes construction of a 4,995 square foot Chickfil-A, fast food restaurant with dual drive-thru lanes to be located in the northwest quadrant of the
Lexington Avenue/Red Fox Road intersection. This development would replace the existing building
on-site (previously a Perkins restaurant, permanently closed in 2019), which remained vacant during
traffic data collection efforts. The proposed development is expected to be fully constructed and open
by February 2022. As mentioned previously, Lexington Avenue is expected to be reconstructed
independent of the proposed development.

Year 2023 Build Conditions
To identify potential impacts associated with the proposed development, traffic forecasts for year
2023 conditions (i.e. one-year after opening) were developed. The year 2023 conditions consider
general background growth and traffic generated by the proposed development. The following
sections provide detail on the proposed development trip generation, intersection capacity analysis,
and potential improvements.
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Trip Generation
To account for traffic impacts associated with the proposed development, trip generation estimates
for the weekday a.m. and p.m. peak hours and a daily basis were developed. The trip generation
estimates, shown in Table 5, were developed using the ITE Trip Generation Manual, 10th Edition. Note
that no pass-by or diverted trip reductions were applied to provide a conservative estimate.
Table 5.

Trip Generation Estimates

Land Use Type (ITE Code)
Fast Food Restaurant w/Drive-Thru (934)

Size
4,995 sf

A.M. Trips

P.M. Trips

In

Out

In

Out

Daily
Trips

102

98

85

78

2,352

Results of the trip generation estimates indicate that the proposed development is expected to generate
approximately 200 a.m. peak hour, 163 p.m. peak hour and 2,352 daily trips. Trips generated were
distributed throughout the area based on the directional distribution shown in Figure 5, which was
developed based on existing travel patterns and engineering judgement. The resultant year 2023 traffic
forecasts, which include trips generated by the development, are shown in Figure 6.
Intersection Operations Analysis
To understand how the adjacent roadway network is expected to operate under year 2023 build
conditions, a detailed intersection capacity analysis was completed using Synchro/SimTraffic
computer model. Similar to 2023 no build conditions, the Lexington Avenue reconstruction project
was assumed to be completed and signal timing was optimized.
Results of the year 2023 build intersection capacity analysis, shown in Table 6, indicate that all
intersections are expected to operate at a LOS C or better during peak hours. With the Lexington
Avenue reconstruction project, the Lexington Avenue/Red Fox Road intersection is expected to
continue to operate at an overall LOS C during the p.m. peak hour.
Table 6.

2023 Build Intersection Capacity Analysis

Intersection

LOS (Delay)
A.M. Peak Hour

P.M. Peak Hour

B (12 sec)

C (26 sec)

Red Fox Road / Chick-fil-A East Site Access [Enter Only] (1)

A/B (10 sec)

A/B (11 sec)

Red Fox Road / Chick-fil-A West Site Access [Exit Only] (1)

A/B (12 sec)

A/C (18 sec)

Lexington Avenue / Red Fox Road

(1)

Indicates an unsignalized intersection with side-street stop control, where the overall LOS is shown followed by the worst approach
LOS. The delay shown represents the worst side-street approach delay.

The following information summarizes the operational issues that warrant consideration under year
2023 build conditions and as development occurs:
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Lexington Avenue/Red Fox Road:
o Eastbound left-turn queues may extend beyond the Chick-fil-A west site access approximately
50 percent of the p.m. peak hour, potentially blocking the access for very brief periods of time.

x

Red Fox Road/Chick-fil-A East Site Access:
o Chick-fil-A generated eastbound left-turning traffic entering at the east site access (very
modest forecast volumes) would operate at a LOS B or better and not experience significant
delay since (as observed in the traffic simulation) there would be adequate acceptable gaps in
the westbound traffic flow on Red Fox Road to complete this left-turn.

x

Red Fox Road/Chick-fil-A West Site Access:
o Chick-fil-A generated southbound left-turning traffic exiting at the west site access would
operate at a LOS C or better and not experience significant delay since (as observed in the
traffic simulation) there would be adequate acceptable gaps in the traffic flow on Red Fox
Road to complete this left-turn either before blocking queues develop or after they clear.
o Southbound left-turning traffic exiting the site at the west site access would develop an average
queue of two vehicles and a maximum queue of four vehicles.

Site Plan Review
A review of the proposed site plan (see Figure 4) was completed to identify any issues and recommend
potential improvements in regard to access, circulation, and parking. In general, the following should
be considered when designing internal traffic controls and roadways:
x
x

Incorporate traffic controls, signing, and striping based on guidelines established in the Manual on
Uniform Traffic Control Devices (MUTCD)
Special consideration should be made to limit any sight distance impacts from future structures,
landscaping, and signing.

Access to the development is proposed at the general location of the two existing site access driveways
on Red Fox Road. The East Site Access driveway will operate as an “Enter Only” (due to its proximity
to Lexington Avenue) with the West Site Access driveway operating as an “Exit Only”.
Proposed on-site parking, traffic circulation, signing and traffic control appear generally reasonable
and well configured. The west site access approach to Red Fox Road may infrequently and for very
brief periods of time, experience minor congestion from southbound left-turning traffic exiting the
site (average queue of two and a maximum queue of four vehicles exiting the site at Red Fox Road).
The maximum drive-thru queue of 30 vehicles and average drive-thru queue of 15 vehicles were
estimated based on observations at a Chick-Fil-A in St. Louis Park, Minnesota. Results indicate that
the proposed 40-vehicle drive-thru queue capacity will adequately provide for the expected queues.

Chick-fil-A - Arden Hills, MN | Traffic Study

March 26, 2021
Page 14

Summary of Findings, Conclusions and Recommendations
The following information provides a summary of the analysis and review performed as part of the
Chick-fil-A Traffic Study:
1. Results of the existing operations analysis indicate that all study intersections currently operate at an
acceptable overall LOS D or better during the a.m. and p.m. peak hours. Queuing issues were
identified during the p.m. peak hour on the southbound and eastbound approaches to the
Lexington Avenue/Red Fox intersection.
2. Eastbound left-turn queues currently extend beyond the subject west site access approximately 25
percent of the p.m. peak hour.
3. Ramsey County is planning to reconstruct Lexington Avenue from County Road E to I-694 by
year 2023. Therefore, these improvements were assumed in the year 2023 no build and build
conditions.
4. Results of the year 2023 no build operations analysis indicate that Lexington Avenue/Red Fox Road
intersection is expected to have improved operations and reduced queuing as a result of the
County’s reconstruction project.
5. The current development proposal consists of a 4,995 square foot fast food restaurant with drivethru. The development is expected to be fully constructed by year 2022. Access to the
development is proposed at the general location of the two existing site access driveways on Red
Fox Road. The East Site Access driveway will operate as an “Enter Only” (due to its proximity to
Lexington Avenue) with the West Site Access driveway operating as an “Exit Only”.
6. The proposed development is expected to generate approximately 200 a.m. peak hour, 163 p.m.
peak hour and 2,352 daily trips.
7. Results of the year 2023 build intersection capacity analysis indicate that all intersections are expected
to operate at a LOS C or better during peak hours. With the Lexington Avenue reconstruction
project, the Lexington Avenue/Red Fox Road intersection is expected to continue to operate at
an overall LOS C during the p.m. peak hour.
8. Eastbound left-turn queues from the Lexington Avenue/Red Fox Road traffic signal-controlled
intersection, may extend beyond the subject Chick-fil-A west site access approximately 50 percent
of the p.m. peak hour, potentially blocking this access for very brief periods of time. The Red Fox
Road/West Site Access intersection would operate at LOS C or better and not experience
significant delay since there would be adequate acceptable gaps in the traffic flow on Red Fox
Road to complete exiting left-turns either before blocking queues develop or after they clear.
9. Chick-fil-A generated eastbound left-turning traffic entering at the east site access (very modest
forecast volumes) would operate at a LOS B or better and not experience significant delay since
there would be adequate acceptable gaps in the westbound traffic flow on Red Fox Road to
complete this left-turn.
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10. Chick-fil-A generated southbound left-turning traffic exiting at the west site access would operate
at a LOS C or better and not experience significant delay since there would be adequate acceptable
gaps in the traffic flow on Red Fox Road to complete this left-turn either before the blocking
queues develop or after they clear.
11. Proposed on-site parking, traffic circulation, signing and traffic control appear generally
reasonable and well configured.
12. Monitor traffic operations on the west site access approach to Red Fox Road. Should on-site
traffic operations issues become apparent, further review of the on-site approach area traffic
control could be considered.
13. The maximum drive-thru queue of 30 vehicles was estimated based on observations at a ChickFil-A in St. Louis Park, Minnesota. Analysis results indicate that the proposed 40-vehicle drivethru queue capacity will adequately provide for the expected queues.
14. Based on the findings in this report, it is concluded that the proposed development would not
result in a significant degradation in peak period traffic operations and levels of service. Therefore,
the City may consider the proposed Chick-fil-A development without concern that it would
represent a significant negative traffic impact to the supporting study area roadway system.
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