June 8, 2022

Mr. Michael Velloff
Kaskaskia Engineering Group, LLC
208 East Main Street, Suite 100
Belleville, Illinois 62220
RE:

Traffic Impact Study
Proposed Freddy’s Frozen Custard Restaurant
Warson Woods, Missouri
CBB Job No. 038-22

Dear Mr. Velloff:
As requested, CBB has completed a traffic impact study pertaining to a proposed Freddy’s
Frozen Custard Restaurant in Warson Woods, Missouri. The site is located in the northwest
quadrant of the intersection of Manchester Road and Andrew Drive. The location of the site in
relation to the surrounding road system is depicted in Figure 1.
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Based on the concept plan provided by Kaskaskia Engineering Group, the proposed
development would consist of a 2,499 square foot (SF) Freddy’s Frozen Custard restaurant with
drive-through window service. The development parcel is an outlot to the existing Warson
Woods Center. Access to the Freddy’s site is currently proposed via one shared full access drive
on Manchester Road (west shared driveway) and a “left-turn out only” to North driveway,
which is an existing paved connection on Freddy’s property which provides a permanent
easement between Warson Woods Center and Andrew Drive. The shared west drive pavement
lies within two 20-foot parallel easements, with one half on Freddy’s property and the other
half on the Warson Woods Center property. A schematic of the concept plan provided is shown
in Exhibit 1.
CBB discussed the scope of work for this study with the City of Warson Woods at the
commencement of the study process. Based on our understanding of the project to date, the
City is not requiring any input from the Missouri Department of Transportation (MoDOT), which
owns and maintains Manchester Road (Route 100). Therefore, CBB did not involve MoDOT in
the scoping process. However, CBB is aware of a major upgrade project for Manchester Road
which MoDOT is currently constructing (new pavement, curb, gutter and sidewalk).
The purpose of this study was to determine the number of trips that would be generated by
the proposed development, evaluate the impact of those trips on operating conditions along
the adjacent roadways, and determine the ability of motorists to safely enter and exit the site.
Where necessary, roadway improvements and/or traffic control modifications were
recommended to mitigate the impact of the development. The focus of this study was the
Midday and PM peak hours of a typical weekday. The proposed restaurant is typically not open
during the AM peak hour.
The following intersections were included in the study:
 Andrew Drive and Manchester Road;
 Andrew Drive and existing north driveway; and
 Manchester Road and existing west shared driveway.
The following analysis scenarios were considered:
 2022 No-Build Conditions (Existing Counts)
 2022 Build Conditions (2022 No-Build plus Site Trips)
The following report presents the methodology and findings relative to the Existing and Build
conditions.
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EXISTING CONDITIONS
Existing Roadway Conditions: Manchester Road (Missouri Route 100) is an east-west principal
arterial roadway owned and operated by MoDOT. Manchester Road provides a regional
connection through St. Louis City and St. Louis County. Generally, Manchester Road is a
signalized corridor, but within the study area the roadway is free flow with two lanes in each
direction. Sidewalks are provided along the south side of the roadway, but no sidewalks are
provided along the north side of the roadway. A raised six-foot asphalt paved shoulder is
provided in front of the site which is used by some as a defacto sidewalk. The posted speed
limit on Manchester Road is 30 miles per hour (mph).
It should be noted that MODOT and the City are currently planning extensive improvements to
Manchester Road. In this area, no additional through lanes or turn lanes are being proposed.
While all of the physical elements (pavement, curbs, drainage system, bridges, sidewalks, etc.)
will be replaced, there will be no increase in capacity. According to the most recent design
plans, the pedestrian and bicycle accommodations will be more continuous and provide
upgraded facilities.
Andrew Drive is a north-south local roadway owned and maintained by the City of Warson
Woods. Andrew Drive provides two lanes (one in each direction). Sidewalks are generally
provided along both sides of the roadway north of the commercial area as well as along the
east side of the road near Halbert Rug. The posted speed limit on Andrew Drive is 20 mph.
The West Shared Driveway provides access to the Warson Woods Center and the Freddy’s site
directly from Manchester Road. The west driveway pavement is not marked, but the existing
pavement may be wide enough for three traffic lanes. The drive lies on two parallel easements,
half on Freddy’s property and half on Warson Woods Center property, in order to allow shared
access to both sites.
Andrew Drive and the west shared driveway intersect Manchester Road as side-street stop
controlled approaches. No bike lanes or transit facilities are provided at these intersections.
An aerial view of the Manchester Road with Andrew Drive and Manchester Road with west
shared driveway intersections are shown in Figure 2.
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Figure 2: Aerial View of the Manchester Road with Andrew Drive and West Shared Driveway
Intersections

2022 Existing Traffic Volumes: Video, turning movement traffic counts were conducted at the
following intersections during the weekday midday peak period (11:00 - 1:00 p.m.) and the
weekday afternoon peak period (4:00 - 6:00 p.m.) on Thursday, April 21, 2022.
 Andrew Drive and Manchester Road;
 Andrew Drive and existing North Driveway; and
 Manchester Road and existing West Shared Driveway.
The 2022 Existing peak hour traffic volumes are summarized in Exhibit 2. Based on the traffic
data collected, the weekday Midday peak hour occurred between 11:45 a.m. and 12:45 p.m.
and the weekday PM peak hour occurred between 4:30 and 5:30 p.m. Given the traffic
characteristics in the area and the anticipated trip generation for the proposed development,
the peak hours identified would likely represent a “worst-case scenario” with regards to the
traffic impact. If traffic operations are acceptable during these weekday peak hours, it can be
reasoned that conditions would be acceptable throughout the remainder of the day.
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PROPOSED SITE
Proposed Land Use: Based on the concept plan provided Kaskaskia Engineering Group, shown
in Exhibit 1, the proposed development would consist of a 2,499 square foot Freddy’s Frozen
Custard restaurant with drive-through window service.
Site Access: Access to the restaurant is proposed via one full access curb cut to the west shared
driveway (west curb cut) and a “left-turn out only” curb cut to the north driveway (north curb
cut). A schematic of the concept plan was previously shown in Exhibit 1. The current layout of
the access minimizes the amount of traffic that would utilize the Andrew Drive north driveway
by only allowing a left-turn out of the drive-thru from the north curb cut to the north driveway,
per direction from the City of Warson Woods.
Trip Generation Forecast: As a primary step in the analysis, traffic forecasts were prepared to
estimate the amount of traffic that the proposed restaurant would generate during the peak
hours. These forecasts were based on information provided in Trip Generation Manual, 11th
Edition, published by the Institute of Transportation Engineers (ITE). This manual, which is a
standard resource for transportation engineers, is based on a compilation of nationwide studies
documenting the trip generating characteristics of various land uses.
The average trip rate was used for Land Use: 934 – Fast Food Restaurant w/ Drive-Thru. Since
ITE does not provide specific trip generation estimates for the weekday Midday peak hour of a
fast-food restaurant, the AM peak hour of generator rate (the higher of the AM and PM peak
hour of generator rates) was applied. The peak hour of adjacent street traffic (one hour
between 4:00 and 6:00 PM) was utilized for the PM peak hour forecasts.
It should also be noted that not all of these trips would represent new traffic on the adjacent
roadways. Nationwide studies have found that a percentage of convenience-oriented trips,
such as fast food restaurants, would already be present on the adjacent roads and would be
attracted to the development on their way to or from home, work or another destination (i.e.,
pass-by trips).
Specifically, a portion of the traffic attracted to this site would already be traveling on
Manchester Road as part of another trip (i.e., “pass-by” trips). The pass-by trips would not
increase traffic on Manchester Road, but they would increase the turning movements at the
entrances to the site. The statistical information provided in the ITE Trip Generation Appendices
Pass-By Data and Rate Tables/2021, supports a pass-by percentage of 55% for fast-food
restaurants during the PM peak hour. No specific Midday rates are given in the ITE data, but it
can be reasoned that the Midday peak (lunch) pass-by rates would be similar to the PM rates.
As a result, 55% pass-by was assumed during both the Midday and PM peak hours.
Additionally, CBB obtained the average number of tickets (sales) broken up by hour for a similar
Freddy’s location, 301 North Bluff Road in Collinsville, Illinois from the owner/operator. The
ticket data provided by the owner shown in Figure 3 has a peak of 49 tickets at 12:00 PM (noon).
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35 to 39 tickets were generated at 11 AM, 1 PM, 5 PM, 6 PM, and 7 PM. Overall, approximately
65% of the ticket sales are from the drive-thru service window. Conservatively assuming each
ticket represents one inbound trip, approximately 100 total trips (50 in and 50 out) could be
estimated for the Midday lunch peak hour and 80 trips (40 in and 40 out) could be estimated
for the PM peak hour.

Figure 3: Average Ticket (Sales) of Similar Freddy’s in Collinsville, Illinois
Table 1 provides a comparison of the data found in the Trip Generation Manual for a Fast-Food
Restaurant with Drive-Thru as well as the trip generation derived from the ticket data for a
similar Freddy’s site. As shown in the table, the trip generation forecasts derived from the ITE
data is higher than the data from a similar Freddy’s location, about 25% higher for the Midday
peak hour but only 5% higher for the PM peak hour.
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Table 1: Trip Generation Comparison for Freddy’s Frozen Custard Restaurant

Land Use

Size

Weekday Midday
Peak Hour *
In
Out Total

Weekday PM
Peak Hour
In Out Total

ITE Trip Generation Estimate **
Fast Food Restaurant w/ Drive2,499 SF
Thru Window (ITE 934)

65

60

125

45

40

85

Pass-By Trips (55%)

35

35

70

20

20

40

New Trips

30

25

55

25

20

45

Trip Estimate Based on Freddy’s Sales Data - Collinsville, IL
Freddy’s Sales Data –
50
50
100
40
40
Collinsville, IL

80

* ITE data used from AM Peak Hour Generator
** Trips rounded to nearest 5 trips

In order to be conservative in this analysis, the higher ITE trips (highlighted in yellow) will be
assigned to the roadway network. As can be seen, the proposed Freddy’s is estimated to
generate 55 new trips during the weekday Midday peak hour and 45 new trips during the
weekday PM peak hour. The proposed Freddy’s is also estimated to generate 70 pass-by trips
during the weekday Midday peak hour and 40 pass-by trips during the weekday PM peak hour
from traffic already traveling on the adjacent roadways.
Trip Distribution: The site-generated trips for the proposed Freddy’s were then assigned into and
out of the site based upon an estimated directional distribution. Based upon existing travel
patterns, the surrounding area and roadway network, and the proximity to similar uses, it is
anticipated that the distribution of new site-generated trips would be as follows:




To/from the north on Andrew Avenue (neighbor patrons) ..................... 5%
To/from the west on Manchester Road ................................................. 45%
To/from the east on Manchester Road .................................................. 50%

The pass-by trips were assigned in accordance with the existing traffic volumes on the adjacent
roadways during the respective peak hours. The resulting assignment of site-generated trips
for the weekday Midday and PM peak hours is summarized in Exhibit 3.
Build Traffic Volumes: The proposed site-generated trips (Exhibit 3) were added to the Existing
Traffic Volumes (Exhibit 2) to determine the total volumes in the forecasted scenario. The
forecasted, or Build, traffic volumes for the weekday Midday and PM peak hours are shown in
Exhibit 4.
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TRAFFIC ANALYSIS
Study Procedures: The Existing and Build operating conditions were analyzed using SYNCHRO
10, a macro-level analytical traffic flow model. SYNCHRO is based on study procedures outlined
in the Highway Capacity Manual, published by the Transportation Research Board. This
manual, which is used universally by traffic engineers to measure roadway capacity, establishes
six levels of traffic service: Level A ("Free Flow”), to Level F ("Fully Saturated"). Levels of service
(LOS) are measures of traffic flow, which consider such factors as speed, delay, traffic
interruptions, safety, driver comfort, and convenience. Level C, which is normally used for
highway design, represents a roadway with volumes ranging from 70% to 80% of its capacity.
However, Level D is often considered acceptable for peak period conditions in urban and
suburban areas.
The thresholds that define level of service at an intersection are based upon the type of control
used (i.e., whether it is signalized or unsignalized) and the calculated delay. For signalized and
all-way stop intersections, the average control delay per vehicle is estimated for each
movement and aggregated for each approach and then the intersection as a whole. At
intersections with partial (side-street) stop control, delay is calculated for the minor
movements only since motorists on the main road are not required to stop.
Level of service is directly related to control delay. At signalized intersections, the level of
service criteria differs from that at unsignalized intersections primarily because varying
transportation facilities create different driver expectations. The expectation is that a signalized
intersection is designed to carry higher traffic volumes, and consequently may experience
greater delay than an unsignalized intersection. Table 2 summarizes the thresholds used in the
analysis for signalized and unsignalized intersections.
Table 2: Level of Service Thresholds
LEVEL OF SERVICE (LOS)

CONTROL DELAY PER VEHICLE (SEC/VEH)
SIGNALIZED INTERSECTIONS

UNSIGNALIZED INTERSECTIONS

A

< 10

0-10

B

> 10-20

> 10-15

C

> 20-35

> 15-25

D

> 35-55

> 25-35

E

> 55-80

> 35-50

F

> 80

> 50

Operating Conditions: The study intersections were evaluated using the methodologies
described above. Table 3 summarizes the results of this analysis, which reflects the Existing and
Build operating conditions and average delay at the study intersections during the weekday
Midday and PM peak hours. The Synchro estimated 95th percentile queues for the critical
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movement of each approach are also shown in the table for lengths over 25 feet. The existing
lanes and traffic control for the study intersections were assumed for the existing and build
conditions.
As noted above, MODOT is currently planning extensive improvements to Manchester Road.
In this area, MoDOT determined that no additional through lanes or turn lanes would be
constructed.
Existing Conditions: As shown in the table, most intersection approaches currently operate at
acceptable level of service (i.e., LOS D or better) under existing conditions during the weekday
Midday and PM peak hours except for the northbound approach of the Cleaners Driveway
during both the Midday and PM peak hour as well as the southbound west shared driveway to
Manchester Road during the PM peak hour.
Table 3: 2022 Operating Conditions Summary
INTERSECTION / APPROACH

WEEKDAY MIDDAY PEAK HOUR
EXISTING

2022 BUILD

WEEKDAY PM PEAK HOUR
EXISTING

2022 BUILD

Manchester Road at West Shared Driveway/Cleaners (Side-Street Stop Control)
Eastbound Manchester Rd Approach

A (<1.0)

A (1.0)

A (<1.0)

A (<1.0)

Westbound Manchester Rd Approach

A (<1.0)

A (<1.0)

A (<1.0)

A (<1.0)

Northbound Cleaners Driveway Approach

E (46.3)

F (57.3)

F (65.7)

F (76.7)

Southbound West Shared Driveway Approach

D (32.1)

F (75.3)

E (35.9)

F (86.1)

95th Q = 25

95th Q = 105

95th Q = 15

95th Q = 70

Manchester Road at Andrew Drive (Side-Street Stop Control)
Eastbound Manchester Rd Approach

A (<1.0)

A (<1.0)

A (<1.0)

A (<1.0)

Westbound Manchester Rd Approach

A (<1.0)

A (<1.0)

A (<1.0)

A (<1.0)

Southbound Andrew Drive Approach

C (20.1)

C (20.6)

D (27.9)

D (28.5)

Andrew Drive at North Driveway/Commercial Driveway (Side-Street Stop Control)
Eastbound North Driveway Approach

A (9.1)

A (9.1)

A (9.2)

A (9.2)

Westbound Commercial Driveway Approach

A (9.1)

A (9.1)

A (8.9)

A (8.9)

Northbound Andrew Drive Approach

A (<1.0)

A (<1.0)

A (<1.0)

A (<1.0)

Southbound Andrew Drive Approach

A (<1.0)

A (<1.0)

A (<1.0)

A (<1.0)

X (XX.X) - Level of Service (Vehicular delay in seconds per vehicle)
95th percentile queue for the critical movement of the approach

Build Conditions: In the 2022 Build conditions, the northbound delay for the Cleaners Driveway
would increase approximately 11 seconds on average during the Midday and PM peak hours
with the 95th percentile queue only increasing a minimal amount due to the very small amount
of traffic using that approach. The delay for the southbound approach of the west shared
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driveway at Manchester Road is expected to increase approximately 43 seconds on average,
and the 95th percentile queue is expected to increase from 25 feet to 105 feet during the
Midday peak hour. The delay for the southbound approach of the west shared driveway at
Manchester Road is expected to increase approximately 50 seconds on average, and the 95th
percentile queue is expected to increase from 15 feet to 70 feet during the PM peak hour.
Unfortunately, there are not any further improvements, short of a traffic signal (which is not
recommended due to the short spacing between intersections along Manchester Road nor
warranted based on the relatively light side-street left-turn volumes), that would lessen the
delay for motorists desiring to turn from the west shared driveway onto Manchester Road
during the peak hours. These delays would be solely incurred by trips exiting the proposed site
and would not impact motorists on Manchester Road. Further, alternative access to
Manchester Road is provided via the signalized intersection to the Warson Woods Center
opposite Sappington Road, should southbound vehicles choose to use the signalized
intersection for egress.
The Andrew Drive residents would have minimal impact from the new restaurant since the
site’s proposed access plan discourages vehicles exiting the Freddy’s restaurant toward Andrew
Drive for access to Manchester Road.

DRIVE-THROUGH QUEUING ANALYSIS
Based on the most current site plan, approximately 100 feet of stacking (or four vehicles) is
provided from the pick-up window to the order board (green lines on Figure 5), approximately
100 feet of storage is provided between the order board and where the drive-thru queue could
impact the northbound flow of the west shared drive aisle (orange lines), then another 88 feet
of storage is provided before the drive thru queue would impact Manchester Road (blue lines).
Drive-Through Service Time and Anticipated Queue Lengths: A drive-through queuing analysis
was conducted to estimate the anticipated queue lengths using the drive-through lane during
the peak activity times to determine the adequacy of the proposed on-site stacking space.
Based on information from Freddy’s, the drive-through service generally makes up
approximately 65% of their sales during the Midday and/or PM peak periods. Assuming 65%
of the 65 patrons entering the site during the Midday peak hour (assuming the higher ITE
numbers) use the drive-thru results in 42 vehicles expected to use the service window.
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Figure 4: On-Site Drive-Through Stacking
The ordering station queue is the driving factor that would determine whether or not vehicles
could stack to Manchester Road. The queue for the pickup-window is metered by patrons
making their orders at the order station. As a result, the queuing analysis was performed on
the ordering station queue. The average service rate and the arrival rate were used to calculate
the anticipated queue length at the ordering station.
Based on the data from Freddy’s, the restaurant can serve over 50 tickets in an hour through
the drive-thru service window. Consequently, the average capacity of the drive-through would
be 50 vehicles per hour:
Service Lane Capacity Flow ≈ 50 vehicles
hour
As previously mentioned, the highest peak hour arrivals to the drive through are expected to
be 42 vehicles using the higher ITE estimate during the weekday Midday peak hour. According
to queuing theory, the average number of vehicles queued is expected to be approximately five
to six vehicles, see the formula below:
Expected Number =
Total Peak Hour Arrivals
=
in Queue
Capacity Flow-Total Peak Hour Arrivals

42
50- 42

= 5.25 vehicles
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Based on the data from a comparable Freddy’s site, approximately 27 vehicles enter the drivethru during the noon hour on a typical day. Applying the same methodology, the drive thru
queue is only expected to be approximately 1.17 vehicles during the noon hour.
Based on the queue storage areas shown on the site plan (188 total feet) from order board to
Manchester Road, the drive-through queues are not expected to extend out to the west
shared driveway when considering the drive-thru volumes from a comparable Freddy’s
location. Should this Freddy’s location reach the higher levels of trip levels of the “typical”
ITE fast food restaurant with drive-thru, the drive thru queues may impact the west shared
driveway (technically still on property owned by Freddy’s), but they are not expected to reach
Manchester Road. It is acknowledged that vehicles queuing to the west property line could
temporarily block the west shared driveway for the shopping center access or some extra
parking stalls for Freddy’s, but those queues are not expected to reach the adjacent public
roads to impact the general traveling public. In fact, the west shared driveway could be
reconfigured to allow additional vehicle travel lanes. It appears that Warson Woods Center
currently has marked parking stalls and raised islands built in their half of the west shared
driveway.
It can be reasoned that there could be some infrequent days when the drive-through is in high
demand or unusually large orders are placed in the drive-through that require a longer service
time and result in longer drive-through queues. Nevertheless, like any other convenienceoriented service, if there is a long enough line for the drive-through service, some patrons may
decide to return at a later time or just not purchase the service. If the drive-through is full, a
convenience-oriented user may not want to wait in a long queue to get food at that specific
moment or could choose to park and go inside.

SUMMARY
CBB completed the preceding study to address the traffic impacts associated with the proposed
Freddy’s Frozen Custard and Steakburgers proposed in the northwest quadrant of the
intersection of Manchester Road and Andrew Drive in Warson Woods, Missouri.
In summary, the following findings should be considered in relation to the proposed
development:


The intersection approaches currently operate at acceptable level of service (i.e., LOS D
or better) under the existing conditions except for the northbound approach of the
Cleaners Driveway during both the Midday and PM peak hours as well as the
southbound west shared driveway to Manchester Road during the PM peak hour.



Based on transaction data from a comparable store, the proposed Freddy’s is estimated
to generate 100 total trips during the weekday Midday peak hour and 80 total trips
during the weekday PM peak hour.
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ITE data estimates that a generic fast-food restaurant with drive-thru will generate 125
total trips (55 new and 70 pass-by) during the weekday Midday peak hour and 80 total
trips (45 new and 40 pass-by) during the weekday PM peak hour. To provide a
conservative (worst-case) analysis, the higher ITE trip data was utilized for this study.



The current layout of the proposed access minimizes the amount of traffic that would
utilize the north driveway to Andrew Drive by only allowing a left-turnout of the drivethru north curb cut onto the north driveway. It should be noted that the north drive is
a permanent easement over Freddy’s Property which provides a connection for Warson
Woods Center to Andrew Drive.



The delay for the southbound approach of the west shared driveway at Manchester
Road is expected to increase by approximately 43 and 50 seconds during the peak hours,
respectively. The 95th percentile queue is expected to increase by 80 and 55 feet during
the peak hours, respectively.



Short of a traffic signal (which is not recommended) no other physical improvements
would lessen the delays for motorists desiring to turn from the west shared driveway
onto Manchester Road. These delays would be solely incurred by trips exiting the
proposed site and would not be expected to impact motorists on Manchester Road.



Alternative access to Manchester Road is provided via the signalized intersection at the
west end of the Warson Woods Center opposite Sappington Road, should exiting
vehicles choose to use the alternative egress location.



The residents along Andrew Drive would have minimal impacts from the new restaurant
since the site’s access configuration discourages restaurant vehicles from exiting to
Andrew Drive.



The drive-through queues are not expected to extend out to the west shared driveway
when considering the drive-thru volumes from a comparable Freddy’s location. Should
this Freddy’s location reach the higher trip levels of the “typical” ITE fast food restaurant
in the drive-thru lane (up to 42 drive thru per hour versus the Freddy’s 27 drive-thru
customers per hour), the drive thru queues may impact the west shared driveway (on
property owned by Freddy’s), but the stacking is not expected to reach Manchester
Road. It is acknowledged that vehicles queuing outside of the parking area could
temporarily block the west shared driveway, but those queues are not expected to
reach the adjacent roads to impact the general traveling public.
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We trust that you will find this report useful in evaluating the traffic impacts associated with
the proposed Freddy’s Frozen Custard Restaurant Warson Woods, Missouri. Please contact me
at (314) 308-6547 or Lcannon@cbbtraffic.com should you have any questions or comments
concerning this material.
Sincerely,

Lee Cannon, P.E., PTOE
Principal – Senior Traffic Engineer

