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Executive Summary

Calm Streets are streets with low motorized traffic volumes and speed, that
create safe and accessible routes for walking and biking. These routes are
important to the City of St. Louis as we continue to promote active
transportation for both mode of commute, as well as for recreation. To ensure
we are actively promoting walking and biking, the City works every day to plan,
design and implement facilities that provide safe and accessible travel for
users of all abilities and ages. As such, implementing a Calm Streets Network
in the City promotes our vision for encouraging walking and biking.

After securing funding in 2014 from the Environmental Protection Agency
(EPA), Trailnet, together with the City of St. Louis, formed a working group of
partners to evaluate a Calm Streets network within the City. This working
group worked together to assess streets where these facilities may be feasible,
as well as identifying routes for network buildout, as well as potential pilot
routes. Based on many factors (proximity to community goods and services,
location relative to existing bicycle facilities, community buy-in, etc.), Louisiana
Street was selected as the Pilot Calm Street route for the City of St. Louis.

In 2016, multiple City of St. Louis Aldermen, along with the Missouri
Department of Conservation, partnered with Trailnet and the City of St. Louis
to engage a consultant (CBB Transportation Engineers + Planners) to further
the Calm Streets Plan by developing a toolbox of national best practices, as
well as a concept plan of the Louisiana Street Corridor. CBB began the process
by engaging with the Calm Streets working group, as well as the City of St.
Louis Board of Public Service and Street Department to identify goals and
vision for the corridor, as well as output for the study process. The ultimate
goal was to develop a concept plan, complete with a best practice toolbox,
that can be used for further implementation of the Calm Streets network.
Additionally, the goal of the concept plan is to develop a Transportation
Alternatives Program (TAP) Application for project funding when funds
become available from the East West Gateway Council of Governments) in
2017.

The team analyzed the full Louisiana corridor, and selected the initial Pilot
Route for design and funding application. While the team was working to make
this decision, many national resources and guides were researched and
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reviewed for development of the best practices to be used as guidelines when
developing the Louisiana Concept plan. CBB collected data and inventoried the
existing infrastructure on the Louisiana corridor, and combined this
information with research to develop a conceptual design.

The design was thoroughly reviewed and revised the Calm Streets core
working team (City of St. Louis, CBB and Trailnet) and distributed to the wider
group of stakeholders. A public engagement process about the plan took place
in the spring 2017 for input and feedback on the plan.

Included in this report you will find information about the project background
and history, including information about Calm Streets, a look at these types of
projects all over the United States, and how the project evolved in St. Louis.
Next, you will find our toolbox of design standards featuring specific tools we
are looking at implementing in St. Louis such as bumpouts, traffic circles,
speed humps, intersection pavement markings, stop sign removal and speed
limit reduction. We also include information about green design elements that
may be included in this project, as well as future projects. Finally, we finish the
report with specific information about the Louisiana corridor including
detailed costs and conceptual plans sheets.

It is the intent of this report to be used as blueprint for the future buildout of
the Calm Streets network within the City of St. Louis. Using these design
standards will help create a uniform design that offers high level facilities for
pedestrians and bicyclists throughout the City. Moving forward, city and
elected officials, as well as neighborhood organizations may use this document
to understand the vision of Calm Streets, as well as how they may be
implemented throughout the City.
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Project Background & History

1.1 What is a Neighborhood Greenway (Calm Street)?

According the National Association of Transportation Officials (NACTO), Bicycle
Boulevards (referred to as many other names such as Neighborhood Greenways,
———————— =1 Neighborways, Neighborhood Bikeways, and in
| NACTO Bicycle | St. Louis “Calm Streets”) are streets with low
| Boulevards Design | motorized traffic volumes and speeds. Bicycle
| Elements boulevards (hereby referred to as “Calm
1. Route Planning — Direct | Streets”) use signs, pavement markings and

| access to destinations | various speed and volume management
| 2. Signs & Pavement Markings — | strategies to create safe and accessible routes
| Easy to find and to follow for walking and biking. The goal of combining
3. Speed Management — Slow | these various traffic calming techniques is to

| motor vehicle speeds | minimize motor vehicle traffic on the route, and
| 4. Volume Management — Low thereby to enhance the atmosphere for

or reduced motor vehicle | . . .

| volumes pedestrians and bicyclists. Ideal routes for these
5. Minor Street Crossings — | networks are on local streets and on streets

| Minimal bicyclist delay | where there is the opportunity to use calming
| 6. Major Street Crossings — Safe | techniques to get the 85™ percentile speed as
and convenient crossings 25mph (|dea|Iy 20 mph) which have volumes

l 7. Offset Crossings — Clear and | less than 1,500 vehicles per day (VPD), but up
| safe navigation | to 3,000 VPD.
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

8. Green Infrastructure —

Enhancing environments

Local streets offer convenient routes for
walking and biking because of low existing
speeds and volumes and are enhanced using
various design treatments to create a calm
street. NACTO groups design treatments into
eight categories based on the various benefits
they provide. These design elements use
different tools to create a safe and inviting
atmosphere. The eight elements are (1) route
planning, (2) signs and pavement markings, (3)
speed management, (4) volume management,
(5) minor street crossings, (6) major street
crossings, (7) offset crossings, and (8) green
infrastructure. While these treatments have
benefits to bicyclists, it is important to
remember these treatments also help maintain
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quiet streets, which benefits residents and improves safety for all road users. When
looking at implementing a calm street, or network of such streets, it is important to
identify where the routes may best be utilized, the problems existing on the routes
currently, and how to brand the route so it is easy to find and use.

Route Planning

Route selection for a useful calm streets network is a crucial component of a successful
project. Calm streets will not work if the route is not intuitive, is not easy to navigate,
or is illogical. It is also important that these routes do not require
frequent/unnecessary stopping and that they avoid higher speed and volume
roadways, including crossings. Calm streets can play a key role in providing a low stress
bike network within a city, as well as serve to complement nearby facilities such as
bike lanes and off-street paths. Calm streets should be considered only for local streets
with direct route access and connections to nearby pedestrian and bicycle amenities.
Connectivity in route planning plays a key role in having a successful route. Looking at
connections that parallel major roadways and connect to community amenities, such
as parks, community centers, schools, business districts and commercial nodes, and
entertainment venues, as well as access to jobs and public transportation, are good
strategies for planning a calm street.

Speed Management Techniques

In addition to route planning and understanding where your calm street fits in the
context of the transportation system, it is critical to understand where issues currently
exist. In effectively planning a facility for a high level of use, it is important to
understand the documented issues, address how implementing a calm street can
mitigate those issues and enhance user experience, and follow up with documentation
after implementation of the route success. As cities work to promote these types of
facilities, as well as other high-level bicycle and pedestrian facilities, it is important for
future project funding and stakeholder support to demonstrate an understanding of
issues, and how the project addresses those issues. Speed management techniques
include a toolkit of various design elements that help to slow motor vehicle speeds,
creating a safer atmosphere for walking and biking. As noted previously, bicycle
boulevards should have an 85™ percentile speed of 25 mph or less, but 20 mph is
preferred. Motor vehicles travelling at slower speeds have the opportunity to react
with more time to incidents and reduce the severity of crashes if they occur. These
techniques should be utilized where speeding is a documented problem. These speed
management techniques are grouped into three general categories: (1) speed limit
reduction, (2) vertical deflection (3) horizontal deflection. Examples of vertical
deflection and horizontal deflection are documented on the next page and are more
thoroughly discussed in section two (Neighborhood Greenway Design Standards).
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Horizontal Deflection — Traffic Circle

SPEED MANAGEMENT

Volume Management Techniques

Similar to speed management techniques, volume management techniques should be
utilized on routes where there is a documented issue or concern. Calm streets routes
should be planned on corridors where the volume is 1,500 vehicles per day (vpd), but
can be up to 3,000 vpd. Therefore, when developing the route, volume management
techniques should be utilized in areas where the volumes exceed those guidelines.
Volume management seeks to reduce traffic volumes or to keep volumes low on a
selected route by physically or operationally reconfiguring select intersections or
corridors. One example of volume management (full closure) is pictured on this page.
However, volume management techniques are not comprehensively discussed in this
document, as our Louisiana Avenue Pilot Calm Streets Project will not be utilizing these
techniques.

Signage, Pavement Markings, and Branding

Signs and pavement markings are key elements of calm streets and indicate that a
roadway is intended to be a slow, shared street. In addition to serving as wayfinding
for bicyclists and pedestrians, signage and pavement markings reinforce to motorists
on the corridor the need to drive slowly and to be cautious and aware for active modes
of transportation. Enhanced signage and gateway treatments can help to enhance the
sense of place on the corridor, and increase community involvement and engagement
within the project. It is important to remember, that signage alone is not sufficient as
a lone treatment on a calm street, but that when used in conjunction with other design
elements, serve to reinforce the priority to bicycles and pedestrians. Pavement
markings and wayfinding signs serve to help the user navigate their way through the
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Example Speed and Volume Management Design Strategies (NACTO, Urban Bikeway Design Guide)

Vertical Deflection — Speed Hump

Volume Management, Full Closure
- —
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VOLUME MANAGEMENT

~ Bicycle Boulevards
Volume Maragement - Full Closure:

corridor, especially when the route jogs. Wayfinding signs can also be used to give
users an idea of how far nearby amenities are by showing both mileage and estimated
time on a bicycle. These signs can direct users to nearby facilities including trails and
bike lanes, as well as other community resources and amenities. Modified street signs
can be used on calm streets to enhance branding and promote interest within the
community. These modified signs help enhance the sense of place on the corridor.
Examples of wayfinding signs and modified street signs are included here.

Wilson Bike Boulevard,
Madison, WI

Remingotn Bikeway,
Fort Collins, CO
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1.2 Calm Streets in the United States

The U.S. Department of Transportation (USDOT) adopted the Complete Streets Policy
at the federal level, although communities all over the United States have worked
toward promoting, planning, and implementing projects on a local level that better
accommodate all modes of transportation since well before that Cities are starting to
understand the direct benefits experienced by a community that has a robust
transportation network and offers options for all users: bicyclists, pedestrians, mass
transit users, and motorists. For much of the last century of our transportation history,
projects were developed and designed to move the most cars quickly from one point
to another, minimizing congestion, and focusing on travel times. However, with the
increase in environmental and health concerns within our cities, walking and bicycling
have become increasingly important modes of transportation. These trends are
continuing because of the multiple direct benefits that have been documented as a
result of these projects.

Trends have continued to promote active transportation, and the networks within
each community continue to grow. Streets that are safer for pedestrians and bicyclists,
are safer for all road users. High-level facilities such as bicycle boulevards, protected
bike lanes, off-street paths, are popping up all over the United States, and
communities are realizing the benefits of these projects include everything from
economic benefits to public health benefits. Bicycle boulevards have continued to
grow within communities all over the nation because of these benefit are not only for
the cycling community, but for the entire community. These benefits are elaborated
on in a few different categories: safety, efficiency, and other.

Safety Benefits
e Low volume traffic reduces the potential for conflicts between motorists
e Slower traffic helps avoid collisions and reduce the severity if they occur
e  Enhanced wayfinding, pavement markings, and traffic control conveys to all
users (bicyclists, pedestrians and motorists) that the corridor is a slow, shared
street

Efficiency Benefits
e Direct route connections to community amenities
e Minimal stops to limit trip time

Other Benefits
e  Sustainable traffic calming components — Green Design
e Enhanced sense of place on the corridor
e Greater visibility and promoting of walking and biking in a community
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1.3 About the St. Louis Calm Streets Project

After securing funding in 2014 from the Environmental Protection Agency (EPA),
Trailnet, together with the City of St. Louis, formed a working group of partners to
evaluate a Calm Streets network within the City. The team worked toward assessing
where these streets may be feasible, and identifying potential routes for network
buildout, as well as routes for pilot planning and implementation. Together, this
working group came together to identify opportunities for calm streets in St. Louis.
While the team encouraged participation by the entire community in their process,
three opportunity areas were identified and further analyzed for potential options.
The areas looked at neighborhoods that are included in North St. Louis City, as well as
South St. Louis City. The goal of the group was to develop an option for a pilot route
in both North and South City that will be part of the initial planning and
implementation phases. These opportunity areas are:

e  Opportunity Area #1 — The Ville, Greater Ville, JeffVanderlLou, Carr Square

e  Opportunity Area #2 — Forest Park Southeast

e  Opportunity Area #3 — Dutchtown

[ )
In 2014, the partner team educated more than 1,200 residents about calm streets,
their benefits, and the program in St. Louis, through various community meetings,
walks and outreach.

In 2015, grant funding was used to take members of the partnering team study tours.

SO -

City of St. Louis elected and agency officials, along with partnering members
participated in these study tours. The team travelled to Portland, Oregon, and Kansas
City, Missouri. On these tours, team members were able to see what types of
treatments were used in both of these cities to learn about successfully creating low-
stress infrastructure and calm streets. The team toured the cities looking at protected
bike lanes, as well as calm streets. Additionally, the team learned about stormwater
management practices that can be incorporated into traffic calming design and other
best practices and new strategies for the calm streets network in St. Louis. The trip
worked to strengthen partner relationships, and the working group was able to come
away with strategies to make the project in St. Louis a success. Each tour was a
successful experience of collaboration and brainstorming to understand how to
implement a high level calm streets network in the City of St. Louis.

{ Boys & Girls Clubs of Greater St. Louis, City of St. Louis Health Department, City of St. Louis Sustainability Initiative, Creative Exchange Lab, Dutchtown \I
1 South Community Corporation, Greater Ville Preservation Commission, Harris Stowe State University Center for Neighborhood Affairs, Metropolitan I
: rOjeCt artners Sewer District, St. Louis Association of Community Organizations, Northside Community Housing, Inc., Park Central Development, Urban Strategies, 1
\ Community Renewal and Development Inc., Revitalization 2000, Inc., Ward 20 Alderman Craig Schmid, Ward 25 Alderman Shane Cohn [
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Calm Streets Design Standards

2.1 Speed vs. Volume Management Strategies

Calm Streets are streets with low motorized traffic volumes and speeds, designed to
be a shared street that gives equal priority to bicyclists, pedestrians and motorists.
Because not all streets of a roadway network are designed to give this equal priority,
various traffic calming strategies are used from a toolbox of options to create this
environment. The design elements can be categorized in two types of management
strategies to make the calm street a successful environment: (1) speed management
and (2) volume management. While these were discussed in section 1, a brief recap is
included here, followed by a toolbox of design components and guidelines, which will
be incorporated in the Louisiana Avenue Calm Streets Project.

I
Speed management techniques for calm streets I
slow down motor vehicles and bring speeds |
closer to those of bicyclists. A reduction in speed |
along the calm street improves the walking and
biking environment, enhances the drivers’ ability I
to react to an incident, and diminishes the |
severity of crashes if they occur. The ideal speed |
for a calm street is 20mph but can be up to
25mph. Speed management techniques are I
divided into three categories: (1) horizontal |
deflection, (2) vertical deflection and (3) reduced |
speed limits. |

I
I
I
I
I
I
I
I

Volume management reduces or discourage thru
traffic on the designated calm street route. This
excess motor vehicle traffic is discouraged by
physically or operationally reconfiguring the
corridor or intersections on the corridor.
Because high volumes can make pedestrians and
bicyclists feel unsafe, limiting this is important.
Calm streets should be designed for volumes
under 1,500 VPD, but can be up to 3,000 VPD.
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Speed Management

Speed management techniques are divided into three sub-categories: (1) horizontal
deflection and (2) vertical deflection and (3) reduced speed limits. For the Louisiana
Avenue Calm Streets Project, both types of speed management categories will be
utilized. Brief detail is provided on this page, and more design guidelines continue for
the elements to be used in the St. Louis Calm Streets network.

e Horizontal Deflection — These speed control measures visually narrow the
roadway and as a response, cause motorists to slow down. In addition to
slowing motor vehicle speed, when these horizontal measures shorten
pedestrian crossing distance, and improve sight distance for bicyclists, as well
as for motorists. Horizontal deflection techniques are:

(1) Bumpouts (Louisiana Avenue element — elaborated in next section)
(2) Traffic circles (Louisiana Avenue element — elaborated in next section)
(3) Chicanes

(4) Chokers

(5) Centerislands

(6) Skinny streets

e Vertical Deflection — These speed control measures include wide slight
pavement elevations that self-enforce slower speed. Narrow and abrupt
speed bumps that are typically used in parking lots are not included in this
category and are a hazard to bicyclists. Vertical deflection techniques are:
(1) Speed humps (Louisiana Avenue element — elaborated in next section)

(2) Speed cushions

(3) Speed tables

(4) Raised crosswalk

e Speed Management — Speed management lowers the speed limit in the
corridor and can assist with slower motor vehicles.

Volume Management

As indicated previously volume management reduces or discourages thru traffic using
design techniques to physically or operationally reconfigure roadways. These
strategies are not elaborate further, as there is no plan to use these components in
the St. Louis Calm Streets Network.

Included in the next segment of this section is a design toolkit for the various calm
streets elements to be included in the Louisiana Avenue Calm Streets project.

Louisiana Avenue Calm Streets Project



2.2 Design Toolkit

In this section you will find design guidelines for implementing various elements of the
calm streets network. These guidelines are a result of research on these types of
projects nationwide, as well as information on best practices and standards from
various roadway design guides (NACTO Urban Bikeway Design Guide and Manual
Uniform Traffic Control Device [MUTCD]). In additional to the best practices and
standard guidelines, reference images are included. This section contains guidelines
for the design elements planned for the St. Louis Calm Streets Network and includes
information on:

(1) Bumpouts — speed management // horizontal deflection

(2) Traffic circles — speed management // horizontal deflection

(3) Speed humps — speed management // horizontal deflection

(4) Intersection and pavement markings — signs and pavement markings

(5) Stop sign removal —signs and pavement markings

(6) Speed limit signs — speed management // reduced speed limits

Bumpouts

Bumpouts are an expansion of the sidewalk and curb into the roadway in order to
reduce the width of the roadway between curbs. Bumpouts at an intersection, usually
built at all corners of the intersection, are referred to as intersection bumpouts,
neckdowns, or gateways. Bumpouts may also be built mid-block. Two extensions
opposite each other on either side of the street are known as chokers or pinch points.
Bumpouts that are on both sides of the street, but offset from each other form a
chicane.

Bumpouts increase pedestrian
comfort and safety, due to the
shortened crossing distance and by
drawing  attention to  the
pedestrians in the peninsula area.
This is especially important on
streets that are heavily parked. In
this case, the peninsula allows the
pedestrians to approach the
driving lanes at a marked spot,
where they are visible to drivers.
This prevents them from being
hidden by parked cars. Also,
because curb extensions are often
designed in conjunction with

NACTO
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marked crosswalks, it creates a visual cue to drivers that there will be pedestrians
crossing the street, and drivers are
able to expect pedestrian crossings at
this location. The narrower roadway
width also reduces drivers’ speeds.
Furthermore, intersection bumpouts
reduce speeds of turning vehicles
because they tighten the curb radii at
the corners. Landscaping and green
elements are included in the next
section, but it is important to
remember that before it is planned in
installed you  should  consider
sightlines, and have a maintenance
planin place.

Initially, curb extensions may be
installed using low-cost, interim
materials such as planters and
bollards. These should either have reflective surfaces or be used with a reflective
measure. An alternative to planters and bollards is the use of paint or textured
pavement for the curb extension. These temporary treatments can be beneficial to
install bumpouts for a test period. Before deciding to build, the full bumpouts, you can
test community receptiveness to the bumpouts, as well as effectiveness. While you
test temporary options there is also the opportunity for decorative treatments that
add a sense of place and increased beautification in the neighborhood.

St. Louis, MO

Bumpouts that are not completely connected
to the curb are an option as well to help.
These bumpouts leave a drainage slot in
between the curb of the sidewalk and the
start of the bumpout. These bumpouts are
considered medium cost bumpouts as you do
not have to fully reconstruct the curb.
However, you have to take into consideration
maintenance and clearance of the drainage
slot, as well as ADA compliance if located
where a crossing exists.

Bumpout guidelines are included on the next
page, as well as multiple reference images of
various types of design.

Louisiana Avenue Calm Streets Project
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Bumpout Design Considerations, NACTO Urban
Street Design Guide

I
I
Critical I
e  Length of the bumpout should at least be equal to |
the width of the crosswalk & is recommended to I
advance the stop bar
Recommended I
e Should be 1 -2 feet narrower than parking lane, |
except where parking lane is treated with materials I
that integrate it into sidewalk
e Installed when on-street parking is present to I
increase visibility, reduce crossing distance |
e Combine stormwater management features and |
reduce impervious surface on the street, however
you must consider sight distance. I
I
I
I
I

Optional ﬂ
e Enhanced signage or striping (continental i
crosswalks and stop bars) f {I
e Potential to include street furniture given context
of bumpout
—_— e e — e —_——— A

A 4 :
St. Louis, MO Alexandria, VA
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A neighborhood traffic circle is a horizontal deflection traffic calming technique that is
used on calm streets throughout the nation. These have become popular options
because of the useful nature in slowing down traffic, but also because of the
opportunity for landscaping and beautification features in the middle of the circle that
help enhance the neighborhood. Neighborhood traffic circles are raised islands, at the
center of an intersection, which allows traffic to circulate. Motorists yield to other
motorists in the circle. The design of the neighborhood traffic circle requires drivers
to slow to a speed that is comfortable to maneuver around the circle. These are
different from roundabouts.

Traffic Circle Roundabout

Institute of Transportation Engineers — Traffic Circle vs. Roundabout

There are various things to consider when looking at installing a traffic circle. Typically,
these are only effective when used in a series. They should not be placed randomly
out of context of other circles, or without any other traffic calming features on the
corridor. Additionally, crashes, speeds, and volumes must be considered when looking
at implementing a traffic circle. Traffic circles are useful in preventing collisions, and
therefore the number of crashes at an intersection in the last three years can be a
good metric to use when determining placement. Traffic circles are popular in Seattle,
WA, and before the local agency will consider installation, the intersection has to be
identified as a crash problem with over five crashes in the past three years. Finally,
these are good features to use as gateway treatments near neighborhood entrances,
parks, or community amenities, thus the location of the intersection must be
considered. Gateway treatments are effective as visual cues to motorists to slow
down, and serve as enhanced wayfinding for bicyclists and pedestrians on the
corridor. The Louisiana Avenue Calm Streets project recommends traffic circles at all
four intersections adjacent to a park.

y
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Traffic Circle Design Considerations, ITE

Typically, circular in shape, though not always

Usually landscaped in their center islands, though not always
Often controlled by YIELD signs on all approaches

Key design features are the offset distance (distance between
projection of street curb and center island), lane width for
circling the circle, the circle diameter, and height of mountable
outer ring for large vehicles such as school buses and trash
trucks

Emergency response vehicle routes should be considered
Quality of landscaping and maintenance is a key issue and
should be addressed prior to planning and implementing
Landscaping needs to allow adequate site distance

Louisiana Avenue Calm Streets Project



Speed Humps

measures that encourage motorists to | H

Speed humps, speed .cushions, apd j , A ///_UT]\ J>// = wqu
speed tables are vertical deflection A (TR OGO, 220 I «2 B J,l YL A ]

& |
slow down. Speed humps extend across L,H qu ﬁ & {7: ,l'
the street, with a gap between the speed K{_f’/ﬁf} g i
L~ =

hump and curve to allow for drainage.
Speed cushions are similar to speed

humps, but they have wheel cutouts to = e R
allow large vehicles, such as buses and . @{gi —~
emergency vehicles, to pass through , ’/‘_',_f‘,:j\?\
unaffected.  Speed tables are flat- \ “-\ ‘
topped speed humps that are long LY

enough to raise the entire wheel base of X\‘\ % \ ‘&}

a car. )

Speed humps are ideal for clam streets
because they have a minimal impact to r-r-—- - -—"—"—=——-—""—""—7——7—= =
cyclists and no impact to on Speed Hump Design Considerations (Institute of

street parking. They are Transportation Engineers)

relatively inexpensive and
easy to maintain. Speed
humps should not be
installed on snow plow
routes, and are only meant to
be used on local streets. The
hump sign  should be
installed prior to the hump to
allow for plenty of warning,
especially to large vehicles
travelling on the route.

e 12-14 feetin the direction of travel

e 300-500 feet apart (no more than 500 feet apart)
e 3-4inches high, usually 3-3.5 inches

e  Grades not greater than 8 percent

e Include pavement markings

Speed Hump Design Considerations (Seattle Traffic

| |
| |
| |
| |
| |
| |
| |
alming Toolkit
| Calmi Ikit)
e Used where speeds shown to be over 5mph the posted |
| limit (need to confirm speeding problem*)
| e 400 feet apart l
| e Always use on neighborhood greenway routes |
| |
| |
| |
| |
| |
I

*City of St. Louis adopted a traffic calming ordinance in 2016 that clearly
identifies the process that must be completed within a neighborhood if
a speed hump is requested on a local street.

Both pictured from San Francisco, CA

Note: It was discussed in many best practice findiOngs that widely

spaced humps are ineffective, and actually may increase motorist speed

as they feel the need to ‘make up time’. Humps should be no more than
L 500 feet apart. |

T _Loﬁ/cmamen_ue?alﬁsﬁegwoject
Py

= = 11

THE CALM STREETS PROJECT



Intersection and Pavement markings

Intersection and pavement markings are critical components to a well-designed calm
street. At the intersection, these elements are key because when designed correctly,
they help provide a clear indication of what path they should follow, as well as
constriction of movements, and who has the right of way. For the Louisiana Avenue
Calm Streets Pilot Project, these markings include sharrows, continental crosswalks,
and stop bars.

e  Sharrows
Shared lane markings, also
known as  sharrows, are
pavement markings that indicate
that both automobile and bicycle
traffic use the marked lane or
roadway. The sharrows reinforce
the legitimacy to bicycle traffic as
well as recommending proper
bicycle positioning. Sharrows
should be position in the center
of the travel lane so as to indicate
the lane may be fully shared by

bicyclists. Redlands, CA

e Continental crosswalks
Continental crosswalks are used to mark the route for pedestrians crossing
the street and to call attention to pedestrians. Continental crosswalks are
the suggested striping pattern as they have a higher visibility and allow for
pedestrians to be seen more clearly against the striping. Wherever possible,
they should line up with sidewalks and curb ramps.

e Stop bars

Stop bars, or stop lines, are used to indicate where motorists should stop at
an intersection. They must be places to allow maximum visibility of
pedestrians and cyclists at an intersection. Advanced stop bars can be placed
20-50 feet ahead of the crosswalk (usually about 30 feet), and are used to
reduce the multi-threat situation of a motor vehicle blocking the visibility
between a second motorist and a pedestrian. Parking should be prohibited
between a stop bar and an intersection in order to keep lines of sight clear.
They are more effective with a “Stop Here for Pedestrians” sign.

Benefits of Shared Lane Markings, NACTO

Encourages bicyclists to position themselves safely in lanes too
narrow for a motor vehicle and a bicycle to comfortably travel side
by side within the same traffic lane.

Alerts motor vehicle drivers to the potential presence of bicyclists.
Alerts road users of the lateral position bicyclists are expected to
occupy within the travel lane.

Indicates a proper path for bicyclists through difficult or potentially
hazardous situations, such as railroad tracks.

Advertises the presence of bikeway routes to all users.

Provides a wayfinding element along bike routes.

Demonstrated to increase the distance between bicyclists and
parked cars, keeping bicyclists out of the “door zone.”

Encourages safe passing by motorists.

Requires no additional street space.

10. Reduces the incidence of sidewalk riding.
11. Reduces the incidence of wrong-way bicycling.

MUTCD Design Specifications

*As indicated by NACTO, must be placed in the center of the
travel lane

Louisiana Avenue Calm Streets Project
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Crosswalk Design Considerations, NACTO

Stripe all signalized crossings to reinforce yielding of vehicles turning during a
green signal phase.

Stripe the crosswalk as wide as or wider than the walkway it connects to. This will
ensure that when two groups of people meet in the crosswalk, they can
comfortably pass one another. Crosswalks should be aligned as closely as possible
with the pedestrian through zone.

High--visibility ladder, zebra, and continental crosswalk markings are preferable to
standard parallel or dashed pavement markings.

Street lighting should be provided at all intersections, with additional care and
emphasis taken at and near crosswalks

Accessible curb ramps are required by the Americans with Disabilities Act (ADA) at
all crosswalks.

NACTO, Continental crosswalks & Stop bars

S
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RECOMMENDED

(1)

~

Keep crossing distances as short as possible using tight corner radii,
curb extensions, and medians. Interim curb extensions may be
incorporated using flexible posts and epoxied gravel.

An advanced stop bar should be located at least 8 feet in advance of
the crosswalk to reinforce yielding to pedestrians. In cases where
bicycles frequently queue in the crosswalk or may benefit from an
advanced queue, a bike box should be utilized in place of or in
addition to an advanced stop bar.

Stop bars should be perpendicular to the travel lane, not parallel to
the adjacent street or crosswalk

Stop Bar Design Guidelines, MUTCD

I
If used, stop lines shall consist of solid white lines extending across approach |
lanes to indicate the point at which the stop is intended or required to be made. |
Stop lines should be 300 to 600 mm (12 to 24 in) wide.

Stop lines should be used to indicate the point behind which vehicles are |
required to stop, in compliance with a STOP (R1-1) sign (see Figure 2B-1), traffic |
control signal, or some other traffic control device. |
If used, stop and yield lines should be placed a minimum of 1.2 m (4ft) in

advance of and parallel to the nearest crosswalk line at controlled intersections, |
except for yield lines at roundabout intersections as provided for in Section |
3B.24 and at midblock crosswalks. In the absence of a marked crosswalk, the |
stop line or yield line should be placed at the desired stopping or yielding point,
but should be placed no more than 9 m (30ft) nor less than 1.2 m (4ft) from the |
nearest edge of the intersecting traveled way. Stop lines should be placed to |
allow sufficient sight distance to all other approaches to an intersection. |
Stop lines at midblock signalized locations should be placed at least 12 m (40ft)

in advance of the nearest signal indication. |
Drivers who yield too close to crosswalks on multi-lane approaches place |
pedestrians at risk by blocking other drivers' views of pedestrians, and |
pedestrians' views of other vehicles. |

Louisiana Avenue Calm Streets Project



Stop Sign Removal

Wherever possible, stop signs should not be installed or should be removed along bike
trails and greenways whenever they cross another street. There is little trust between
motorists and cyclists that either one will appropriately follow the rules of a stop sign,
leading to conflict between road users. Because motorists will often unnecessarily
yield to cyclists, cyclist become accustomed to not stopping at these stop signs,
especially since it saves them energy. This perpetuates the cycle. Removal of stop
signs gives pedestrians and bicyclists similar treatments at intersections.

For the City of St. Louis Calm Streets networks, stop signs should be removed in the
direction on the calm street route. For this project, all stop signs on Louisiana should
be removed for the limits of the bicycle boulevard (Cherokee to Meramec), with the
exception of three streets: (1) Cherokee, (2) Chippewa and (3) Meramec, where four-
way stops should be utilized. These locations should utilize four-way stops because
the cross traffic is higher on these roads as they are minor arterials, and move more
motor vehicles because of their higher functional classification rating. Currently, four-
way stops exist at Cherokee and Louisiana, and Chippewa and Louisiana. The
intersection at Meramec and Louisiana and is a two-way stop on Louisiana, but should
be converted to a four way stop. The City has the goal to have net-zero new stop signs
when adding a new stop sign. Given that we are removing from the corridor, and
adding this one here, the City is still a minus three stop signs for this neighborhood.
This has proven to be an effective measure for many other calm streets networks. As
a rule of planning moving forward with this program, stop sign removal should be
considered an element of the design, unless significant concern is warranted at a
specific intersection, and indicates otherwise.

Speed Limit Signs

Another element of pavement markings and signage is to reduce the posted speed
limit. In the City of St. Louis, unless otherwise posted, local roads speed is 25mph.
Because the ideal speed for calm streets is 20mph, there is the possibility of posting
signs with lower limits, and other cities have used this signage technique. The
advantage to this is that it is low cost, may discourage additional traffic, and cyclists
feel more comfortable on the road. The disadvantage is enforcement issues. At this
time, unless the City of St. Louis has a policy in place for posting lower speed limit signs
(only on calm streets for example), these are not being recommended for the
Louisiana Avenue Calm Streets Project.
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Sustainable Project Components

3.1 Green Design

Incorporating green infrastructure in the Calm Streets projects is an important
component not only to enhance placemaking within the corridor and the public realm,
but also to help promote a number of positive factors associated with environmentally
friendly design. Green infrastructure assists with managing stormwater, reducing the
urban heat island effect, promoting better public health, and enhancing air quality
within a community. Using green elements in the Calm Streets projects demonstrates
an understanding of the interconnected nature of our natural environment and our
r-——— - —— built environment, as well
as a commitment to
promoting healthier and
sustainable  communities.
Calm streets present an
opportunity to use many
elements from our green
design  toolkit including

Benefits of Green Design

e  Ecological and aesthetic enhancement of
traffic calming

e Friendly and pleasant environment for
biking, walking, or enjoying the public
space (park visitors, residents, etc.)

e  Improves drainage, reduces sewer costs

_ _ stormwater treatment
and reduces risk of flooding facilities, street trees, as
e When used in bumpouts, reduces well as sustainable

I
I
| I
| I
| I
| I
| I
I
I
| crossing distances for pedestrians and I
improves street crossings |
I o Improves air quality |
| e Can make use of non-transportation
| funding sources for project completion I
| I
| I
| I
| I
| I
| I
| I
| I
| I

elements incorporated in
various speed and volume
management strategies.
Examples of treatments
that may be incorporated
include: bioswales;
infiltration basins;
permeable pavement; and
plantings and street trees in
curb extensions, pedestrian
refuge islands, and
chicanes. In the Louisiana
Avenue Calm Streets Pilot
Project, we plan to use
bumpouts with infiltration
basins, bumpouts  with
plantings, and tree infill
where applicable, using a

y
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species that fits both the climate and aesthetically, and can survive in the amount of
space allotted for the tree planting. Further elaboration on the green design
techniques to be used in the Louisiana Avenue Calm Streets Plan is later in this section.
Any green design elements on St. Louis Calm Streets will be coordinated with the
Metropolitan Sewer District (MSD) standards.

Green Bumpouts
| For the Louisiana Calm Streets project, the
concept plan includes two different types of
bumpouts using different green elements.
Planned for the bumpouts in this project are both
infiltration basins, as well as bumpouts with
plantings. As you will note in the concept plan at
the end of this document, infiltration basins are
planned for multiple corner bumpouts
throughout the corridor, and plantings are
proposed for bumpouts located at T-
intersections and within the four traffic circles
proposed for the corridor. Infiltration basins
allow stormwater runoff from the street to flow
into the bumpout, as well as allowing runoff from
the adjacent sidewalk. These systems are designed to capture, slow and infiltrate the
water. Bumpouts with landscape plantings
Philadelphia, PA use their root systems to take up some of
the stormwater. In addition to the water quality and air quality benefits of this
component of calm streets, these elements shorten crossing distance and slow
vehicular speed.

Street Trees
Street trees are planted in the tree-lawn area between
the back of the curb to the edge of the sidewalk. These
trees help manage stormwater runoff, enhance air
quality, and add beautification to the corridor. To allow
enough room for successful growth, you need to have at
least five feet of space within the tree-lawn. Throughout
the Louisiana Avenue corridor, the tree-lawn is very
narrow, and may not be sufficient for tree plantings. The
recommendation for this plan is to complete selective
removal of current vegetation where applicable, and infill
with ornamental trees that are conducive (odd word
choice?) to the local environment. In addition to a
narrow tree-lawn, overhead powerlines must be
Louisiana Avenue Calm Streets Project
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considered when deciding the appropriate tree species for the corridor. The plan
proposes trees where they are applicable and fit within the environment, and also
recommends to work with property owners to establish if any trees may be planted
on their property, behind the sidewalk. There is opportunity to include trees in this
calm streets plan, but it is critical to carefully analyze the amount of space available,
the type of tree species, and potential for any tree plantings on private properties.

3.2 St. Louis Maintenance Strategy and Partners (Louisiana Pilot Specific)

Incorporating green design in the Louisiana Avenue Calm Streets Project will require
maintenance agreements with local groups or individuals that are willing to take on
responsibility for maintenance and upkeep these components. This can include
individuals taking ownership of locations in front of their property, or neighborhood
associations and business groups willing to take on the upkeep of an entire segment
or certain location of the project. Green techniques require frequent care, such as
inlet clearing, trash removal, and proper plant care. It is imperative that maintenance
agreements be signed prior to the design and implementation of these techniques on
the corridor to keep the elements functioning, as well as keep the neighborhood
beautiful. If not properly cared for, the green elements can become functionally
obsolete. In addition to the functionality, the aesthetic benefits are lost if these are
not properly cared for, as they can become eyesores and in the neighborhood.

For the Louisiana Avenue Calm Streets Project, there are multiple groups to begin to
contact to work on maintenance agreements. These groups are listed below. In
addition to potentially signing a maintenance agreement, these entities may be able
to point the project team to others that are willing to assist with maintenance
Potential Maintenance Partners

e  Dutchtown South Community Corporation

e  Cherokee Street Business District

e Chippewa-Broadway Business District

e  Dutchtown Downtown Business District

e International Institute

e  Gravois Park Neighborhood Association

e  Gateway Greening

e  Marine Villa Neighborhood Association

e Mt. Pleasant Neighborhood Association

e  St. Louis Open Space Council

e ArtSaint Louis

e Terrain Magazine

e Local Bike Shops (Big Shark Bicycle, South Side Cyclery, etc.)

y
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Louisiana Pilot Plan

4.1 About the Route — Selection & General Information

As mentioned in Section 1.3 ‘About the Louisiana Calm Streets Project,” the Louisiana
Avenue pilot route was selected by the working group. Through a series of public
engagement, as well as analysis to where the route may be feasible, including the
potential to leverage current funding for federal funding, the Louisiana Avenue route
was selected. The full length of the Louisiana Avenue route is 3.6 miles spanning from
Carondelet Park on the south (Holly Hills Avenue) to Shenandoah Avenue on the north.
As discussed previously, route planning is an important element to planning a calm
streets network, and this route was selected because of its connectivity to nearby
amenities. Situated in South City St. Louis, this portion of Louisiana Avenue connects
multiple parks, cultural institutions, business districts, schools, existing and planned
bicycle facilities on the Gateway Bike Plan network, and many other local amenities.
Included on this page are the full limits of the project as selected by the working group,
including the different wards this route passes thru.

The City of St. Louis was able to secure funding from multiple city aldermen, as well as
the Missouri Department of Natural Resources to progress the Louisiana Avenue Calm
Streets Project. Money was used to procure a consultant (CBB Transportation
Engineers + Planners) to complete the Calm Streets Concept Plan and Report, and
assist with an application for Transportation Alternative Program (TAP) funding when
money became available in 2017. When the concept plan process started, the team
quickly identified that acquiring federal funds for the implementation of the entire
3.6-mile route would not be feasible, due to funding constraints. We made a high level
estimate of the cost to implement multiple traffic calming features (speed humps,
bumpouts, pavement markings and signage, etc.) per mile. Based on this, and the
length of the corridor, we decided to develop a concept for roughly a mile stretch of
the corridor.

Similar to selecting the initial location on Louisiana, route planning remained an
important component to selecting what portion of the Louisiana corridor we wanted
to focus efforts. We collected an initial set of data (volumes and speeds — elaborated
more in the data collection section next) to identify where we had problems and how
we may solve those problems. We also looked at the Gateway Bike Plan to map
proximity to the Bike St. Louis Network and future planned routes, as well as
community destinations and amenities. Based on all of this information, coupled with
the location being the middle of the entire length of the route. The team selected to
focus our concept plan on the section from Meramec on the south to Cherokee on the

19
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north. Maps outlining this network in relation to the St. Louis roadway system are on
the next page.

Louisiana Avenue Calm Streets Project: Route Limits

CALM STREETS PLOT PROJECT
ON LOUSIANA AVENUE

| (HOLLY HELLS AVE. TO SHENANDOAH AVE)

0 2000° 4000"

Louisiana Avenue Calm Streets Project
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Louisiana Avenue Pilot Route — Location within Roadway
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Louisiana Avenue — Initial Route Counts (4 locations)

4.2 Data Collection & Pop-up Demonstration

In addition to analyzing connections for our proposed segment for the concept plan,
we collected data to better understand where we had room for improvement on the : .

corridor. The team wanted to understand volumes and speeds to see where we may ” Go)
want to implement various volume or speed management strategies. As discussed ! =

previously, once we determined where there were issues, as well as what
neighborhood amenities we could connect, CBB, together with the project team
= Roogter ;

decided on the segment of Louisiana Avenue where we would develop the concept
plan, and apply for TAP money for implementation. The data collection was broken
into three segments based on phases of the project, as we further developed our

Tower

Grove Park
s e

27.5 mph (ADT: 900 - 1,200)5
£ BENTON F

' 3

TOWER
GROVE SOUTH

concept and location. These three segments include:

Initial Route Counts
Pilot Route Counts (TAP Boundaries — Meramec to Cherokee)

[ )
Pop-up Demonstration Counts (comparison with pilot route counts)

R S
-

Osage & Keokuk °F

Initial Route Counts
The full length of the entire Louisiana route is 3.6 miles, with Carondelet Park as the
28.4 mph (ABT: 900 — 1,200)
e

boundary to the south, and Shenandoah Avenue as the north boundary. Because the
project team knew funding would not be feasible to fully design and construct the
entire route, CBB collected data to understand where issues exist on the corridor.
Hoses were placed at four segments on the corridor for 24 hours a day for a full week
(7 days). We analyzed the volumes and speeds to identify where certain strategies

may be implemented to reduce those volumes and speeds. The exhibit on this page
/7 /

I

I

I & Thomas Dunn
Learning Center

identifies the initial counts.
7 /

Delor & Walsh’ /)

Based on this information, the project team established there is a concern for
35.5 mph (ADT: 290, 300) -
’ S

speeding on the corridor (the speed limit for the local route is 25), but that volumes
are within the recommended volumes for neighborhood greenways. We determined

Iron &Fitimore /

that implementing speed management strategies will be an important component of
the calm streets network. Based on this information, as well as connections, we
decided our pilot route (because of costs should be around one mile) to be on ,',' L
., D
/s’{,

Louisiana from Meramec at the south to Cherokee at the north. This connects two
parks (Marquette and Gravois), as well as three business districts. Additionally,
focusing on the middle segment leaves opportunity for implementation on either end

as the network continues to grow.
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Pilot Route Counts (TAP Boundaries — Meramec to
Cherokee)
With the pilot segment selected, CBB collected
data throughout the segment on Louisiana, and
adjoining streets. The team wanted to more
thoroughly analyze traffic patterns and speeds
not only on Louisiana, but also on the cross
streets. This was to ensure we can plan the best,
direct route, with safe crossings, when designing
the concept plan. The exhibit to the right shows
the full data collection completed on the entire
Louisiana corridor, and the inset shows the
locations were we collected more data. This was
used in conjunction with crashes to understand
where issues exist on the corridor. Full tables of
the speeds and volumes on the selected pilot
route (Meramec to Cherokee), and the crashes
are located on the following page.

While we developed our pilot route plan, Trailnet
worked to host a pop-up demonstration on the
Louisiana corridor. This was to showcase the
types of treatments (in a temporary fashion) that
may be considered in the future design, and raise
awareness of the project. We planned the pop-up
demonstration near Marquette Park, and
arranged to collect data the day of the
demonstration to compare numbers with and
without the traffic calming devices.

¥
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Louisiana Avenue — Initial & Pilot Route Counts
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Louisiana Avenue Speeds and Volumes (Pilot Route)

Location Posted Speed 85th Percentile Average ADT

1. Meremac between S. Grand & Louisiana 30 29.5 3,700 - 4,000
2. Louisiana between Gasconade & Osage 25 31.9 900 -1,100
Louisiana between Osage & Keokuk* 25 28.4 2,000
3. Chippewa between Arkansas & Louisiana 30 335 2,600 - 3,200
4. Louisiana between Chippewa & Winnebago 25 30.7 550 - 650
5. Winnebago between Louisiana & Virginia 25 333 950-1,100
6. Louisiana between Winnebago & Miami 25 333 550 - 650
7. Louisiana between Cherokee & Potomac 25 31.9 500 - 650
8. Louisiana between Virginia & Compton 30 28.5 1,800 - 2,300

*collected during initial counts

85th percentile in excess of 5mph over posted speed

Project Limits Crash History (2013 - 2015)

Louisiana and Cherokee |Potomac [Miami |Winnebago |Chippewa |Keokuk |Osage [Gasconade |Meramec
Traffic Control AWSC AWSC AWSC |AWSC AWSC AWSC AWSC |AWSC 2-way Stop
Bike
@ [Ped 1
S [other 3 1 2 5 3 1
Total 1 2 6 3 1 1
Bike
3 Ped
S [other 4 2 2 2 1 2 5
Total 4 2 2 2 1 2 5
Bike
ﬂ Ped
S [other 1 2 2 4 2 2 8
Total 1 2 2 4 2 2 8
TOTAL ALL YEARS 11 a3 6 12] 6] 1 5 14

Louisiana Avenue Calm Streets Project




Louisiana Avenue Pop-up

Demonstration

THE CALM STREETS PROJECT

Pictured from top: speed hump,
bumpouts with continental
crosswalk, traffic circle with

continental crosswalk

Pop Up Traffic Calming Counts

To gain initial feedback on the traffic calming
concept, Trailnet worked with the City of St.
Louis Street Department and Board of Public
Service to set up a pop-up traffic calming
demonstration. The pop-up layout closely
replicated the initial concept for the Louisiana
Avenue Calm Streets project, incorporating a
traffic circle, a temporary speed hump,
bumpouts, and continental crosswalks. In
addition to gathering information from the
public at the demonstration, CBB collected
data using hoses during the day of the
demonstration to understand the impact these
traffic calming devices had on Louisiana. We
placed hoses in two locations, where we had
previously collected data: (1) Louisiana
between Osage and Keokuk and (2) Louisiana
between Osage and Gasconade. While it is not
perfect because of the different sights, and
additional activity on and near the roadway, it
is a good indicator of how these traffic calming
installments may slow down speeds and make
the corridor safer for walking and biking. The
demonstration was conducted near Marquette
Park, on Louisiana from Gasconade to Osage.
The demonstration was conducted on
Thursday, November 17th from 8am — 5pm.
Information on the data collected with no
traffic calming (typical conditions) and data
collected with traffic calming (pop-up event) is
shown on this page.

Louisiana Avenue Data Comparison (no calming vs. calming)

vdau s GVUUKIE ! vdau s GVUUKIE !

KEOKUK 24 @ KEOKUK @
Osage & Keokuk
28.4mph Osage & Keokuk
(900 - 1,200 ADT) 24 mph
Osage gy Osage s
MARQUETTE
PARK
\ \
Osage & Gasconade
Osage & Gasconade 20.7 moh
31.9mph i
(900 - 1,100 ADT)
. GASCONADE @ GASCONA DE

As indicated in the figures above, the speed data (85" percentile) collected during the
pop-up calm streets event was lower than when the calming measures were not in
place. Additionally, the 85™ percentile at both points collected is within the ideal realm
of 20 mph — 25mph. This information was used in designing our concept plan.

Louisiana Avenue Calm Streets Project



4.3 Louisiana Avenue Calm Streets Project Concept Plans

After compiling all of this information, including best practices on calm streets, and
analysis of our Louisiana Avenue corridor, we have provided a conceptual plan for the
segment from Meramec to Cherokee. This concept includes a preliminary cost
estimate and plans sheets which outline placement for features outlined in this
document, a wayfinding and signage plan, and design details for the different features
utilized throughout the corridor.

Included in the following pages you will find:
(1) Cost Estimate
(2) Louisiana Avenue Calm Streets Projects plans sheets

The information outlined in this document, coupled with the concept plan for
Louisiana Avenue, is intended to be used as a toolkit for the City of St. Louis moving
forward. Upon completion of the Louisiana Avenue Calm Streets Project, this work can
assist you with planning, designing and implementing the calm streets network in the
City of St. Louis.

City of St. Louis

Calm Streets Pilot Plan
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TRANSPORT

ATION

CBB Job # 006-16|

ENGINEERS+PLANNERS 5/3/17
Louisiana Calm Street Project (Meramec to Gravois)
Conceptual Cost Estimate
Mobilization (3% of below) $24,500
ADA Ramps 76 (ea) $4,345 $330,220
Sharrows 26 (ea) $400 $10,400
Chevrons (on Speed Humps) 10 (ea) $200 $2,000
Speed Humps 5 (ea) $3,000 $15,000
Bump Out (Dowelled-On Islands) 19 (quadrants) $3,750 $71,250
Bump Out (w/ BMP and/or Plantings) 15 (quadrants) $6,250 $93,750
Neighborhood Traffic Circle 4 (intersection) $25,000 $100,000
Road Surface Branding Markings 2 (ea) $4,000 $8,000
Decorative Crosswalk 185 (sq yds) $200 $37,000
Continental Crosswalks 1860 (ft) $20 $37,200
Stopbars 190 (ft) $20 $3,800
Yield Triangles 55 (ea) $50 $2,750
Trees & Landscaping 1 (I sum) $40,000 $40,000
Misc. Transit Improvements Near Louis 1 (I sum) $10,000 $10,000
Signs (3% of above) $22,900
Traffic Control (3% of Construction Cost Sub-Total) $23,600
Construction Stakeout (1% of above) $7,700
Construction Cost Sub-Total $840,070
Contingencies (7% of above) $58,900
Inflation 2 years @ 3% peryr $51,200
Construction Cost Sub-Total $950,170
Construction Inspection (BPS) (5% of Construction Cost Sub-Total) $47,600
Construction Cost Total $997,770
Rounded Construction Cost Total $1,000,000
Engineering Fee (15% of Construction Cost Total) $149,665.50
Rounded Engineering Fee $150,000
Total TAP Project Costs $1,150,000
20% Local Funds $230,000

Notes:

1. Does not include costs for utility relocation including manholes, inlets, fire hydrants, power poles

etc.

2. Does not include costs to purchase additional R/W temporary and permanent easements as well

as plats and legal descriptions.

3. St. Louis City Streets has provided an estimate to mill and resurface asphalt using City Forces in

the project limits of $154,000.
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