October 28, 2020

Ms. Lisa Koerkenmeier, AICP
Director of Community Development
City of Brentwood
2348 S. Brentwood Boulevard
Brentwood, Missouri 63144
RE:

Work Order 65 – Traffic and Parking Studies
Proposed Foss Swim School
Northwest Quadrant of Manchester Road at Hanley Road
Brentwood, Missouri
CBB Job No. 004‐18‐65

Dear Ms. Koerkenmeier:
In accordance with your request, CBB has prepared a traffic impact and parking study for the
proposed Foss Swim School development located on the north side of Manchester Road (Missouri
Route 100) west of Hanley Road in Brentwood, Missouri. This study was completed for City staff
under CBB’s current on‐call agreement with the City of Brentwood.
It is our understanding that the property will be developed with a 10,500 square foot (SF) building
to house a purpose‐built swimming pool. The existing site consists of an undeveloped tract of
land with two curb cut remnants onto Manchester Road. Access to the site is proposed at two
locations: the existing shared access driveway with the adjacent office building at 8077
Manchester Road and the existing west driveway. The center driveway is proposed to be closed.
The site location and surrounding properties are shown in Figure 1.
Manchester Road and access to it are under the jurisdiction of the Missouri Department of
Transportation (MoDOT). Hanley Road is under the jurisdiction of the St. Louis County
Department of Transportation (SLCDOT). The zoning and site plan approvals are under the
control of the City.
It should be noted that CBB completed a study for a proposed apartments project on this site in
May 2016. That study recommended that an eastbound left‐turn lane be provided on
Manchester Road for safe and efficient access due to the proximity to the Hanley Road
intersection and the relatively high volumes and prevalence for long queues from the signal.
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Figure 1: Site Location Map
In 2018, CBB worked with the City staff on access management improvements related to the
City’s enhancement project along Manchester Road being completed in conjunction with
MoDOT’s planned rehabilitation project. Recommendations were made for improvements to the
current plan, and further changes were suggested as future redevelopment allowed.
The purpose of this traffic study was to estimate the number of trips that would be generated by
the proposed swim school, evaluate the impact of the additional trips on current operating
conditions, and determine the ability of motorists to safely enter and exit the site. Where
necessary, roadway improvements (lane additions, access modifications and/or traffic control
modifications) were considered to mitigate the impact of the proposed development. As
typically required by the agencies, the focus of our analysis was the weekday AM and PM
commuter peak hours.
It should be acknowledged that CBB does not assign responsibility of off‐site improvement costs,
but our work would attempt to illustrate whether the increased traffic to the proposed site would
be a determining factor in the need for these improvements, if any.
Due to the current effects of COVID‐19, current field counts are not considered reliable.
Therefore, traffic counts from the previously completed 2016 study were reviewed for these
analyses. In general, CBB compared the pre‐COVID base operating conditions and the build
operating conditions (with the addition of site generated trips) in order to determine impacts.
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EXISTING CONDITIONS
Manchester Road is a principal arterial highway maintained by MoDOT that runs east‐west
through Brentwood. Near the study area, the road provides four lanes, two in each direction.
The posted speed limit on Manchester Road through the study area is 30 miles per hour (mph).
Within the study area, sidewalks are provided along both sides of the roadway except for a short
section on the south side between the Frederic Roofing driveway and Hanley Road. Land uses
along Manchester Road are primarily commercial.
As noted above, 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 roadway capacity. According to the most recent
design plans prepared by the project engineer, the pedestrian and bicycle accommodations will
be more continuous and better facilities.
Hanley Road is a principal arterial road maintained by SLCDOT that runs north‐south. Near the
study area, the road provides six lanes north of Manchester Road: three southbound, two
northbound and one center two‐way left‐turn lane (TWLTL). South of Manchester Road, Hanley
Road provides five lanes: two lanes in each direction with a center TWLTL. The posted speed
limit on Hanley Road near the study area is 35 mph. Sidewalks are provided along both sides of
the roadway south of Manchester Road and on the east side of the roadway north of Manchester
Road.
Porter Avenue is a local road maintained by the City that runs north‐south and provides access
to residential uses. To the south of Manchester Road, Porter Road changes names to
Breckenridge Industrial Court, which provides access to industrial uses. Both Porter Avenue and
Breckenridge Industrial Court are required to STOP at their intersection with Manchester Road.
The intersection of Manchester Road and Hanley Road is controlled by a traffic signal. The
eastbound, westbound and southbound approaches each provide one left‐turn lane, two
through‐only lanes and one right‐turn lane. The northbound approach provides one left‐turn
lane, one through‐only lane and one shared through/right‐turn lane. Northbound and
southbound left‐turns operate under protected‐only phasing. Eastbound and westbound left‐
turns operate under lead‐lag protected/permissive phasing.
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Base Traffic Volumes: In order to consider Base (pre‐COVID) traffic conditions, manual turning
movement counts from the previous study were referenced. Those counts were performed
during the AM (7:00‐9:00 a.m.) and PM (4:00‐6:00 p.m.) peak periods at the intersections of
Manchester Road with Hanley Road, Porter Avenue/Breckenridge Industrial, and the driveway to
8077 Manchester Road (Remax Driveway)/Joy Luck restaurant (across the street) in early
February 2016. Based on the counts, the weekday AM peak hour occurred from 7:45 to 8:45
a.m., and the weekday PM peak hour occurred from 5:00 to 6:00 p.m. The Base peak hour traffic
volumes in the study area are summarized in Exhibit 1.
Given the traffic characteristics in the area and the anticipated trip generation for the proposed
development, the peak periods identified would represent a “worst‐case scenario” with regards
to the potential traffic impacts. That is, if traffic operations for the study intersections are
acceptable during the weekday commuter peak hours, it can be reasoned that conditions would
be acceptable throughout the remainder of the day.

PROPOSED DEVELOPMENT
The proposed Foss Swim School is a unique land use that is not well studied per typical traffic
industry standards. It is our understanding that a 10,500 SF building with a purpose‐built pool is
proposed on the site. The current site plan proposes access via one shared access driveway with
8077 Manchester Road, directly to the west of the subject site, and maintaining the east curb
cut. The center access drive is proposed to be removed. A site plan (provided by others) is
shown in Figure 2.
Trip Generation: As a primary step in this analysis, traffic forecasts were prepared to estimate
the amount of traffic that the proposed Foss Swim School would generate during both the AM
and PM peak hours. These forecasts were based upon operational information provided by the
applicant. Water training and swim lessons for infants through 13 years plus will be offered
throughout a typical day, seven days per week, with some intra‐squad only swim meets held on
site.
Operational planning data from Foss Swim School indicated peak loading of 18 staff and 30
students in the pool for a half‐hour lesson. Staggered start and end times are intentional to allow
optimized use of the changing and showering facilities.
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Figure 2 – Preliminary Site Plan (Provided By others)
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Due to the expected age of the majority of the participants, we assumed that each student would
be accompanied by their adult driver. Several families may have more than one student per car,
but a few families may have more than one car per student if a second adult arrives separately.
At any given time in the peak hours, CBB estimates there could be 45 to 60 inbound trips and 45
to 60 outbound trips, as shown in Table 1.
Table 1: Trip Generation Estimate
Land Use
Swim School

Size
10,500 SF

AM Peak Hour
In
Out Total

PM Peak Hour
In Out Total

45

60

45

90

60

120

Trip Distribution: The traffic generated by the proposed Foss Swim School was assigned to the
adjoining roadway system based on the following directional distribution:
 40% to/from the west on Manchester Road;
 25% to/from the north on Hanley Road;
 20% to/from the east on Manchester Road; and
 15% to/from the south on Hanley Road.
Based on the prior traffic studies and access management planning recommendations provided to
the City by CBB, we recommend that the existing east driveway be restricted to right‐in/right‐out
only and that the shared access driveway be widened to provide for separate southbound left‐turn
and right‐turn exit lanes. The widening could occur on the east side of the existing curb cut in the
applicant’s frontage. The two exit lanes will reduce delays for motorists wishing to turn right out
of that driveway and will reduce potential queues on site substantially.
The Site‐Generated Traffic Volumes are shown in Exhibit 2 per the recommendation above for a
restricted east driveway, and the Build Traffic Volumes are shown in Exhibit 3 for the weekday AM
and PM peak hours.
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Auxiliary Turn Lane Needs: The need for a separate mainline turn lane at the shared driveway
was considered using turn lane criteria from MoDOT’s Access Management Guidelines (AMG).
The guideline considers auxiliary lanes an asset in promoting safety and improved traffic flow at
relatively high conflict locations. Separate turn lanes are intended to remove turning vehicles
from the through lanes to reduce the potential number of collisions at intersections. The MoDOT
method provides volume guidelines for the consideration of separate left‐turn lanes on a four‐
lane roadway by comparing the total opposing volume (which includes opposing through and
right‐turning traffic) to the number of left‐turns for a given design speed.
The need for an eastbound left‐turn lane on Manchester Road at the shared site driveway was
evaluated using MoDOT's Left‐Turn Lane Guideline for Four‐lane Roadways. Figure 3 graphically
illustrates the left‐turn evaluation assuming the Build Traffic Volumes during the AM and PM
Peak hours along Manchester Road at the shared site driveway. Based on these volumes, the
eastbound left‐turn along Manchester Road is expected to be 20 vph during the AM peak and 25
vph during the PM peak. Based on MoDOT AMG standards, a separate left‐turn lane is warranted
on Manchester Road at the Shared Site Driveway.

PM

AM

Figure 3: MoDOT Left Turn Lane Warrant ‐ Four‐Lane Undivided Roadway
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TRAFFIC ANALYSIS
Study Procedures: The existing and forecasted operating conditions for the various alternatives
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 differ 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
Unsignalized
Intersections
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
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Operating Conditions: The study intersections were evaluated using the methodologies
described above. Table 3 summarizes the average delays for the study intersections during the
weekday AM and PM peak hours for the Base and Build scenarios.
Table 3: Operating Conditions Summary
AM Peak Hour
Intersection / Approach

PM Peak Hour

Base

Build

Base

Build

Eastbound Manchester Road Approach

F (96.3)

F (104.9)

E (78.5)

F (89.3)

Westbound Manchester Road Approach

F (82.8)

F (88.3)

E (79.3)

F (83.4)

Northbound Hanley Road Approach

E (68.0)

E (68.1)

F (86.9)

F (95.4)

Southbound Hanley Road Approach

C (25.6)

C (25.4)

E (58.6)

E (58.3)

E (68.5)

E (71.2)

E (71.7)

E (76.1)

A (9.0)

NA/

A (9.9)

Manchester Road at Hanley Road (Signalized)

Overall

Manchester Road at Right‐In/Right‐Out (Side‐Street Stop)
Southbound Right‐Out Only

N/A

Manchester Road at Shared Site Driveway (Side‐Street Stop)
Eastbound Manchester Road Left‐Turn

A (<1.0)

A (8.8)1

A (<1.0)

B (10.3)1

Westbound Manchester Road Left‐Turn

A (<1.0)

A (<1.0)

A (<1.0)

A (<1.0)

Northbound Joy Luck Driveway Approach

C (19.2)

C (20.7)

C (18.9)

C (21.1)

Southbound Shared Site Driveway Approach

C (16.7)

C (27.8)1

E (47.4)

F (86.2)1

Manchester Road at Porter Avenue/Breckenridge Industrial Court (Side‐Street Stop)
Eastbound Manchester Road Left‐Turn

A (<1.0)

A (<1.0)

A (<1.0)

A (<1.0)

Westbound Manchester Road Left‐Turn

A (1.1)

A (1.3)

A (<1.0)

A (<1.0)

Northbound Breckenridge Ind. Approach

C (24.4)

C (25.4)

C (23.2)

C (24.5)

Southbound Porter Ave Approach

C (18.9)

C (19.8)

E (38.9)

E (41.3)

X (XX.X) ‐ Level of Service (Vehicular delay in seconds per vehicle)
1
Improved Approach to Add Left‐Turn Lane
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Existing Traffic Conditions: As shown in Table 3, the intersection of Manchester Road and Hanley
Road currently operates at less than desirable levels of service during both the AM and PM peak
hours. The intersection operates at LOS E overall during both peak hours with multiple
approaches operating at LOS F. Both side‐street southbound approaches (the shared site
driveway as well as Porter Avenue/Breckenridge Industrial Court) at Manchester Road operate
at LOS E during the PM peak hour, but this is expected for side‐street approaches with
appreciable volumes to major arterials.
Per the previous field observations and our Synchro calculations, eastbound Manchester Road
queues at Hanley Road are not long enough to affect traffic at the shared site driveway during
either peak hour, but they do extend across the existing east driveway regularly and existing
center driveway on occasion.
Forecasted Build Traffic Conditions: As shown in Table 3, the proposed swim school would not
have a significant impact on the public road traffic with the recommended access plan (restricted
east driveway, widened shared driveway and added eastbound left‐turn lane on Manchester
Road serving the shared site driveway). The proposed new traffic is expected to add roughly
three to five seconds of overall delay to the intersection of Manchester Road at Hanley Road
during each peak hour. Only a few seconds of delay would be added to the side street approach
of Porter Avenue/Breckenridge Industrial Court at Manchester Road. Increased delays for the
shared site drive at Manchester Road are more severe (shifting from LOS E to LOS F) even with
the recommended widening for separate left and right‐turn exit lanes.
Based on the minimal impact of the proposed swim school on local traffic, no further physical
improvements are recommended beyond those noted above.
It should be noted that CBB, the City, SLCDOT and MODOT are well aware of the current
congestion at the intersection of Manchester Road and Hanley Road. The County has had an
unfunded project on their list for an improvement to a Michigan U‐Turn Intersection (MUTI) that
could address those concerns in the future.
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PARKING REVIEW
Based on information provided on the site plan, the proposed swim school would provide 104
parking spaces on a surface lot. CBB believes that the configuration of the parking lot is
acceptable with two caveats:
 CBB recommends that one stall on the dead‐end segment at the northwest corner of
the parking lot be striped‐out and signed reserved as a turn‐around stall.
 Based on data provided by the swim school, it appears that most students will be
accompanied inside the facility by their adult driver, and there would not be a
significant drop‐off/pick‐up function near the building doors. If this assumption is not
accurate, CBB recommends that the need for a designated drop‐off/pick‐up area be
considered on the site.
Furthermore, it was stated in the Foss Swim School operational data that intra‐squad swim meets
would be hosted on the site. This traffic and parking study may not remain valid for large events
hosted at the facility such as a multi‐team swim meet.
In addition, no mention was made regarding rental of the pool to other organizations; swim
teams, etc. This study assumed that the facility is not available for rent by other groups.
For recreational facilities including “swimming pools”, the City of Brentwood parking code
requires one space per three customers (calculated based on maximum occupancy load/servicing
capacity) plus one space per two employees on the shift. Facility loading of 270 persons shown
on the site plan would require 90 stalls for the patrons. Maximum staff on site of 20 employees
shown on the site plan would require 10 additional stalls. Therefore, a total of 100 stalls would
be required on the site per City code using the building load data shown on the site plan. Using
the relatively generic “recreation center” land use available in the City’s parking code to address
the parking requirements of this very unique land use may not be the most accurate method.
We also noted that the written operational data addressed a peak staff of 18 persons and
reasoned that based on 30 students in the current class, 16 students on site from the prior class
and 16 students on site from the next upcoming class, there would be a total need of 80 parking
stalls for the site. Accounting for 15% open space, surplus stalls, CBB recommends a minimum
parking supply of 94 stalls, as long as the facility is not available for rent by others and no multi‐
team swim meets are held on the site.
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SUMMARY
CBB has completed a traffic and parking study for the Foss Swim School proposed in the northwest
quadrant of Manchester Road (Missouri Route 100) and Hanley Road in Brentwood, Missouri.
The following summarize our findings and recommendations:
1. The intersection of Manchester Road and Hanley Road currently operates at less than
desirable levels of service (LOS E) during the AM and PM peak hours. The County has a
future improvement planned to address those regional issues. A Michigan U‐Turn
Intersection (MUTI) has been designed but is not yet funded for construction.
2. Access to the site is proposed via one shared access driveway with the adjacent office
building at 8077 Manchester Road and the existing east driveway. The center curb cut
would be closed.
o CBB recommends that the east driveway be restricted to right‐in/right‐out only
access per previous access management planning recommendations provided to
the City and a review of this proposed use.
o CBB also recommends that the existing shared driveway be widened to 39‐feet
total width to provide for separate southbound left‐turn and right‐turn exit lanes
(one 15‐foot inbound lane, and two 12‐foot exit lanes). The southbound exit lanes
should be marked with a stop bar in advance of Manchester Road, and a STOP sign
should be posted for control.
o If a cross access agreement currently exists between the applicant and the owner
of 8077 Manchester Road, the agreement may need to be amended based on the
recommended widening. If that agreement does not exist, it would be prudent
for both property owners to create one. The location of the existing property lines
appears to afford access to and from the state highway for both sites.
o CBB recommends that an eastbound left‐turn lane be provided on Manchester
Road at the existing shared site driveway. A drawing previously prepared by
others is attached which illustrated this improvement in concept, see Figure 4.
o A marked‐up plan illustrating CBB’s recommendations is attached as Figure 5.
3. The proposed swim school expected to generate up to 90 total trips during the AM peak
hour and up to 120 total trips during the PM peak hour.
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4. The proposed swim school is not expected to significantly affect operations at the
intersection of Manchester Road and Hanley Road. The intersection delay would increase
by a few seconds overall during both the AM and PM peak hours and would remain at
LOS E.
5. The intersection of Manchester Road at Porter Avenue/Breckenridge Industrial Court is
expected to operate at levels of service similar to current conditions with the additional
traffic.
6. The southbound shared site driveway approach is expected to operate at LOS F even if
improved as recommended due to the high through volumes already using Manchester
Road. The existing shared driveway is located at an appropriate location to minimize the
potential for eastbound queues on Manchester Road to block the entrance.
7. Restricting the east driveway to right‐in/right‐out only will minimize any negative impacts
to through traffic on Manchester Road from that access point while still allowing
convenient front‐door ingress from the north, east and south.
8. Parking
o The proposed parking supply shown on the site plan is 104 stalls.
o CBB recommends marking out one stall on the northwest end of the lot, reserved
for turn around maneuvers.
o The proposed parking supply will exceed the City code requirement of 100 stalls,
but CBB cautions that the generic land use “swimming pool” provided in the code
may not capture the unique needs of this specific land use.
o Therefore, CBB relied on the operational data provided by the applicant to
estimate minimum parking supply needed. Based on 80 parked cars, we
recommend a minimum parking supply of 94 stalls for the site.
o The number of parking spaces shown on the site plan, even with one less stall, is
expected to adequately serve the site.
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9. Based on the current improvement project by MODOT and the City along the Manchester
Road corridor, CBB recommends that City staff consider the need for right‐of‐way,
easements and other enhancements shown on the City’s future plan to determine what,
if anything, should be constructed by the developer on this site. At a minimum, the
applicant should not be permitted to construct any improvements that will be required
to be removed/replaced or removed/compensated.
We trust that you will find the information presented in this report useful in evaluating the traffic
impacts and parking needs associated with the proposed swim school. Please contact me in our
St. Louis office 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 – Traffic Engineer

Figure 4 – Concept for Eastbound Left‐Turn Lane on
Manchester Road at Existing Shared Driveway
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Figure 5 – CBB Improvement Recommendation Concepts

