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1. Executive Summary

The City of Crestwood approached Horner & Shifrin to perform an update on their stormwater
master plan. The purpose of this report is to provide an updated solution, cost estimate and
prioritization list for each project area given to Horner & Shifrin by The City of Crestwood. The
project areas investigated were based on a Stormwater Improvement Plan (SWIP) report
conducted by CDM for The City of Crestwood dated February 2001, located in Appendix A. The
project numbering system used in this report coincides with the numbering in the original
report. Additional projects added to the Update are added consecutively within each watershed,
although some were added and then removed by City staff prior to the Update.

The City of Crestwood covers an area of approximately 2,292 acres which contains four principal
watershed basins: the main branches of Gravois Creek, Kirkwood Creek, Mulberry Creek, and
Sappington Creek. The Gravois Creek watershed is situated along the eastern side of the City
and exhibits a general southeasterly flow pattern, with approximately 816 acres of this
watershed contained within the City limits. In the northwestern portion of Crestwood, the
Kirkwood Creek watershed also flows in a southeasterly direction and encompasses roughly 530
acres of the municipal area. The southern region of the City falls within the Mulberry Creek
watershed, which drains in a northeasterly direction capturing approximately 914 acres within
Crestwood. Finally, the southeastern corner of the City contains a portion of the Sappington
Creek watershed, which also flows in a northeasterly direction and includes approximately 31
acres within the City's jurisdiction. These reaches ultimately combine into Gravois Creek as it
flows southeast out of The City of Crestwood.

The initial phase of the study consisted of field investigations to evaluate site-specific flooding
and channel erosion issues, to conduct a detailed analysis of the physical condition and stability
of the City’s natural drainage channels, and to inspect and observe the state of any
improvements conducted since 2001. Flooding and erosion problem areas were originally
identified through a City-led questionnaire survey conducted in February 2001. A total of 4,876
surveys were distributed to property owners within the municipal boundary, with 1,296
responses received. Completed projects and new problem areas have been incorporated into
this report.

The channel stability analysis focused on evaluating existing cross-sectional geometry, bank
conditions, and evidence of active erosion or sediment deposition. The objective was to identify
reaches where stabilization measures could be effectively implemented. These stabilization
techniques involve the use of bioengineering methods, which combine vegetation with
structural components such as geotextiles, rock toe protection, and soil lifts to protect against
erosion while preserving the natural appearance and function of the stream system.

Existing, completed and new problem areas have been assessed for a total of 30 prioritized
drainage projects. A comparative analysis of feasible options was performed for each issue,
resulting in 30 conceptual projects detailed in this report. The assessment criteria encompassed
estimated construction cost, constructability, anticipated benefits, level of public acceptance,
and potential environmental impacts. Construction cost estimates were developed for each
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recommended alternative using unit cost data derived from recent stormwater infrastructure
projects in the St. Louis region. The Metropolitan Sewer District’s prioritization methodology
was applied to rank the proposed projects. This methodology considers the severity of the
identified issues, the projected benefits to the community, and the estimated construction
costs. The table below presents the prioritized list of all 30 improvement projects. The total
estimated construction cost for the proposed improvements is approximately $6,930,800.
Alternates for GC-3 and MC-6 have been included for tracking purposes and are not displayed in
the total. All cost estimates shown reflect 2025 estimates and should be adjusted for inflation
when projects are scheduled.

Ranking | Rating | Project Project Name Cost
Number Estimate

1 35.25 GC-16 1032-1039 Coffey Court $8,000
2 30.543 MC-19 9409 Sappington Greens Lane $9,200
3 30 MC-21 8856 Glen Rose Drive $9,600
4 24.649 | MC-24 9501-9503 Crain Court $11,400
5 22.623 | MC-22 9875 Richter Lane $6,100
6 19.726 | MC-18 8718-8722 Villa Crest Drive $14,600
7 16.145 MC-23 Eudora Court/Arban Drive $76,000
8 10.082 GC-3 9107 Grant Park Drive $48,600
9 9.683 GC-4 9000-9012 Cordoba Lane $75,100
10 9.657 MC-5 9600 Block Yorkshire Estates Drive $671,200
11 9.273 MC-13 8866-8878 Rudson Lane $51,200
12 8.413 MC-11 Existing Channel — Lowill Lane to Crest Oak Lane $307,800
13 7.908 GC-5 8951-9027 Pardee Road $788,500
14 7.24 KC-1 9636-9724 Greenview Drive $111,700
15 7.039 GC-2 7600 Block Capilia Drive $220,200
16 6.934 MC-10 9000 Block Maple Grove/Sky Crest $600,300
17 6.779 MC-7 8900 Block Lindenhurst Drive $217,900
18 6.003 MC-12 8900 Block Rudson Lane $624,800
19 5.927 MC-16 8841 Cornish Drive $63,400
20 5.871 MC-14 10069-10075 Barberton Drive $59,100
21 4.464 GC-7 Existing Channel — Blackthorn Drive to Grant Road | $1,149,700
22 4.016 KC-2 1000-1028 Banyon Drive $257,000
23 3.581 GC-10 1020-1022 Diversey Drive $583,000
24 3 MC-6 9781-9783 Twin Vista Drive $56,400
25 2.31 MC-17 8701-8715 Gayle Avenue $90,900
* 1.355 MC-6.2 9781-9783 Twin Vista Drive $155,000
26 0.914 GC-1 9000 Block Whitehaven Drive $446,400
* 0.868 GC-3.2 9107 Grant Park Drive $482,600
27 0.297 GC-6 Whitecliff Park/Pardee Lane $300,500
28 0 MC-15 8901 MandalLane $0

* -0.076 | MC-6.3 9781-9783 Twin Vista Drive $1,853,400
29 -2.794 GC-8 700 Block Fieldcrest Drive $69,000
30 -10 MC-1 9440-9506 Lodge Pole Lane $3,200

Table 1-1 — Priority Rating of Recommended Projects
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The cost estimates and proposed solutions presented in this report are based on an initial, high-
level assessment of the identified issues and assumed scope of each solution. These estimates
are intended for use in project programming and should not be interpreted as definitive. Actual
project costs and design parameters may deviate substantially from these preliminary figures. A
comprehensive engineering analysis, including detailed survey, hydrologic and hydraulic
modeling, material selection, detailed analysis of existing structures, and construction
methodology will be conducted during the design phase. Upon completion of the final design,
an updated engineer’s estimate will be developed.

2. Introduction

a.

Purpose

The City of Crestwood approached Horner & Shifrin to perform an update on their
stormwater master plan. The purpose of this report is to provide an updated solution, cost
estimate and prioritization list for each project area given to Horner & Shifrin by The City of
Crestwood. The project areas investigated were based on a Stormwater Improvement Study
(SWIP) report provided by The City of Crestwood dated February 2001, located in Appendix
A. Some descriptions, project areas or solutions may remain from the previous report.

Scope of Work

This report presents an assessment of the City’s known system needs and presents a
prioritized list of feasible solutions to resolve these issues. The scope of this study included
the following:

Reviewed existing reports, complaints and previous solutions.

Performed field inspections to document flooding, erosion, standing water, and
other current conditions to identify underlying hydrologic and hydraulic factors.
Evaluated and developed a recommended solution for each of 30 identified
projects.

Incorporated the Metropolitan Sewer District’s project prioritization framework to
support each recommended capital improvement project. This matrix is based on
factors such as issue severity, cost-effectiveness and community impact, placing
particular emphasis on low-cost solutions that benefit multiple property owners.
Present the most feasible solution based on construction feasibility, lifecycle cost,
performance, and environmental considerations.

Generated detailed construction cost estimates for each proposal, utilizing available
bids from recent stormwater infrastructure projects within the St. Louis region.
Integrated bioengineering methodologies where applicable to enhance streambank
stabilization efforts, emphasizing sustainable and environmentally sensitive design
practices.

Compiled a comprehensive report summarizing the technical findings, analytical
methodologies, and proposed stormwater improvement strategies derived from the
study.
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3. Description of Watersheds

a.

Watershed Description

The City of Crestwood is situated entirely within the Gravois Creek watershed, which
encompasses a total drainage area of approximately 14,558 acres in southern St. Louis
County, Missouri. The watershed is hydrologically interconnected with five primary
tributaries: Kirkwood Creek, Mehlville Creek, Mulberry Creek, Sappington Creek, and St.
George Creek. The low-lying regions are primarily served by approximately 112,464 linear
feet of unimproved open-channel drainage systems. In contrast, the upland areas are
predominantly serviced by an estimated 129,888 linear feet of buried storm sewer systems
with diameters exceeding 36 inches. Crestwood occupies approximately 2,292 acres,
representing 16% of the total watershed area of Gravois Creek.

Subwatershed Description

The City of Crestwood is situated within four distinct subwatersheds of the Gravois Creek
watershed system: the upper main stem of Gravois Creek, Kirkwood Creek and Mulberry
Creek, each discussed below. For the purpose of hydrologic classification, tributary channels
are defined as secondary drainage pathways that convey flow into the main channel.

Gravois Creek

The upper main branch of the Gravois Creek watershed originates near the City of
Kirkwood, Missouri, at an elevation of approximately 634 feet above Mean Sea Level
(MSL). The watershed exhibits a predominant southeasterly drainage pattern along a
primary channel extending approximately 21,648 linear feet. The total contributing
drainage area for this segment of the watershed encompasses approximately 2,885
acres.

The upper main branch of the Gravois Creek watershed encompasses an area of
approximately 816 acres of The City of Crestwood, representing 36% of the city’s total
land area. This section of the watershed includes 10,240 linear feet of primary
(mainstem) channel and an additional 8,529 linear feet of open tributary channels.

Kirkwood Creek

The headwaters of the Kirkwood Creek watershed are situated approximately 900 feet
east of Lindbergh Boulevard in the City of Kirkwood, at an elevation of 610 feet above
MSL. The watershed exhibits a predominantly southeasterly drainage pattern along a
primary channel extending approximately 12,144 linear feet. The total contributing
drainage area for this segment of the watershed encompasses approximately 1,885
acres.

The Kirkwood Creek watershed encompasses an estimated 530 acres of The City of
Crestwood, representing approximately 23% of the city's total land area. This segment
of the watershed contains approximately 6,420 linear feet of main open channel and an
additional 3,985 linear feet of open tributary channel.
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Mulberry Creek

The Mulberry Creek watershed originates near Eddie and Park Road at an approximate
elevation of 620 feet above MSL. The watershed exhibits a predominantly northeasterly
drainage pattern along a primary channel extending 8,976 linear feet. The total
contributing drainage area for this segment of the watershed encompasses
approximately 1,241 acres.

The Mulberry Creek watershed encompasses an area of approximately 914 acres of The
City of Crestwood, representing roughly 40% of the city's total land area. The hydrologic
infrastructure within Crestwood includes approximately 9,342 linear feet of the main
open channel and an additional 5,686 linear feet of tributary open channels.

Sappington Creek

The headwaters of the Sappington Creek watershed originate east of the intersection of
Sappington Road and Gravois Road, at an elevation of 550 feet above MSL. The
watershed exhibits a predominant northeasterly drainage pattern along a primary
channel extending 9,504 linear feet. The upper main branch of the Sappington Creek
watershed encompasses a contributing drainage area of approximately 1,447 acres.

Within the jurisdictional boundaries of the City of Crestwood, the Sappington Creek
watershed encompasses an area of 31 acres of The City of Crestwood, representing
approximately 1 percent of the city's total land area. Notably, there are no open channel
segments of Sappington Creek located within the city limits in this portion of the
watershed. No projects were identified in the old or new report per the City of
Crestwood.

Drainage Area Percentage of Percentage of Total
(acres) Subwatershed Area Watershed Area
Gravois Creek
Residential 716 87.7%
Commercial 63 7.7% 35.6%
Industrial 37 4.6%
Mulberry Creek
Residential 804 88.0%
Commercial 106 11.6% 39.9%
Industrial 4 0.4%
Kirkwood Creek
Residential 381 71.8%
Commercial 73 13.7% 23.2%
Industrial 77 14.5%
Sappington Creek
Residential 31 100%
Commercial 0 0.0 1.3%
Industrial 0 0.0

Table 3-1: Land Use Characteristics
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4. Data Collection and Study Methodology

a.

Data Collection and Review

Information provided by The City of Crestwood was used alongside field observations by
Horner & Shifrin to create this report. The Metropolitan St. Louis Sewer District (MSD)
identification numbers, which include 8-character grid and structure identification numbers,
are used frequently throughout this report to refer to existing inlets, manholes, and outfalls.
These identification numbers are shown on the accompanying exhibits with potential
solutions to assist in locating the improvements. The following information was used to
conduct the study:

City Records
The City of Crestwood provided Horner & Shifrin with the previous Stormwater
Improvement Plan. The records provided by the City included the following:

e Previous report completed in 2001

e Projects completed since 2001

e New issues reported since 2001

e 36 stormwater problem areas and locations

e MSD facilities maps and contour maps

e FEMA flood insurance studies and FIRM panels

Field Investigations

Horner & Shifrin conducted field visits to investigate the state of the reported issues.
These field inspections were used to verify the scope and priority of each issue. Reports
of inundated structures or standing water were verified in-field when conditions
allowed. Photos of erosion observations and failing channel structures are available in
later sections. Structural analysis of existing infrastructure was not included in this
scope; however, visual analysis was noted and should be reviewed further during any
potential project design. The City of Crestwood notified Horner & Shifrin that some of
the 29 projects were completed and additional areas were added. Below is a list of
projects that have been added or completed since the original 2001 report:

Completed
Number Project
GC-9 631 Fieldcrest Drive
KC-3 Spellman Park
KC-4 546 and 538 Aspen Drive
MC-2 9319 Lawndale Drive
MC-3 9518-9534 Pine Spray Court
MC-4 9528 Craigwood Terrace
MC-8 Crestwood Park Entrance
MC-9 8940 Craighurst Terrace
Added
GC-16 1032-1039 Coffey Court
MC-16* 8841 Cornish Drive
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MC-17 8701-8715 Gayle Avenue
MC-18 8718-8722 Villa Crest Drive
MC-19 9409 Sappington Greens Lane
MC-21 8856 Glen Rose Drive
MC-22 9875 Richter Lane
MC-23 Eudora Court/Arban Drive
MC-24** 9501-9503 Crain Court

*On February 2025, the Public Works Director requested to add this project due to the severity
of the damage on the project area and wanted it to be numbered MC-16.

**This project was previously numbered as MC-16, but due to the added project on February
2025 from the Public Works Director this project was renumbered.

Vi.

Table 4-1: List of Completed and Added Projects

Geomorphic Assessment

Field investigations of open channels were performed on April 17, 18 and May 9 of
2025. Channels were inspected for erosion, sedimentation and failing structures, such as
retaining walls and gabion walls. Section 6 discusses the improvements recommended
for each project following these site assessments.

Existing Mapping and GIS Data

City reports and publicly available Geographic Information System (GIS) data was
compiled to support this study. Available GIS data, including MSD records for structures,
has been utilized to note deficiencies and create conceptual solutions for each project.

Previous Studies

Horner & Shifrin reviewed the Stormwater Improvement Study completed by CDM in
February 2001 prior to the development of this study. The previous study provided
background information and is referenced throughout this report where still applicable.

Stormwater Questionnaire Data

In 2001, The City of Crestwood conducted a questionnaire inviting residents to report
problem areas with flooding, erosion, maintenance, or nuisance concerns. See the
Stormwater Improvement Study performed by CDM for a detailed explanation of the
guestionnaire data.

b. Study Methodology

General Design Standards

Unless otherwise stated, all standards for design shall conform with Section 4.0 of the
MSD Rules and Regulations and Engineering Design Requirements for Sanitary Sewage
and Stormwater Drainage Facilities, February 2018. Storm sewer within MSD regulation
areas are designed using the 15-year, 20-minute design storm, but the 100-year
overflow paths require additional consideration. All improvements shall be
implemented in accordance with applicable city design standards and specifications to
ensure long-term functionality and integration with the existing drainage infrastructure.

10
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Hydrology

The MSD design manual specifies the Rational Method be used to evaluate capacity for
the 15-year, 20-minute design storm. MSD 2-foot contours were used to determine
drainage areas to a specific point for each project location. The impervious surfaces
layers on MSD’s GIS website were used with runoff coefficients from the MSD Rules and
Regulations to calculate the runoff of each drainage area.

Hydraulics

1. Inlet Control
Inlet control calculations were developed according to the third edition of the Urban
Drainage Design Manual-Hydraulic Engineering Circular #22.

Potential Restorative Methods

The Stormwater Master Plan completed by CDM and this update provides many
different option for restorative measures. Those that may not be obvious are defined
below. In the solutions and recommendations provided for each project area, several
options may be combined, and if the recommended solution was identified in the
original Stormwater Master Plan, and still applicable, it is noted within each
recommendation description.

1. Channel Cleaning and Maintenance
In considering project monitoring and maintenance, the probability of project
success increases if maintenance is performed and the opposite is also true: if
measures are not properly maintained, solutions will not provide lasting results.
Numerous circumstances, from budgetary to natural events such as flooding, can
prevent maintenance from occurring. Project planners must evaluate how
susceptible a project design is to risk of failure if maintenance does not occur, is
reduced in scope, or delayed. Projects that rely on structural features may be at less
risk than projects dependent on natural or biological components (vegetation
maintenance). With projects such as these that will be property owner or HOA
owned, maintenance education should be a top priority. Project solutions should
also consider how the improvements will function if not properly maintained.

2. Retaining Wall
The retaining wall restorative method consists of structural and cosmetic repairs
designed to stabilize and extend the service life of an existing retaining wall showing
signs of distress such as cracking, tilting, or settlement. The process begins with a
thorough assessment of the wall’s condition, including documentation of structural
deficiencies, drainage issues, and signs of movement. If necessary, soil behind the
wall is partially excavated to relieve lateral pressure and allow for safer access
during repairs. Structural reinforcement may be implemented using methods such
as helical tiebacks, soil nails, deadman anchors, or geogrid systems to stabilize the
wall and prevent further movement. Drainage improvements are a key component
and typically include the installation or repair of weep holes, placement of
perforated drainage pipes behind the wall, and replacement of native backfill with

11
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free-draining aggregate to minimize hydrostatic pressure. Visible cracks and surface
damage are repaired using appropriate materials, such as epoxy injections for
concrete or grout for masonry, and deteriorated mortar joints may be repointed. In
cases where the wall is leaning, partial disassembly, realignment, and re-leveling
may be required, sometimes aided by hydraulic jacks. As a final step, the wall may
be coated with waterproofing sealants or finished with protective and aesthetic
treatments to enhance its durability and visual appearance.

3. Soil Bioengineering
Streambank soil bioengineering is defined as the use of living and non-living plant
materials, in combination with natural and synthetic support materials, for slope
stabilization, erosion reduction, and vegetative establishment. This method can be
used to either restabilize already eroded slopes or be installed as a preventative
measure to curb future erosion.

4. \Vegetated Rock Walls
A vegetated rock wall is in the category of mixed construction. Structural,
mechanical and vegetative elements work together to prevent surface erosion and
shallow mass movement by stabilizing and protecting the toe of steep slopes. These
type of treatments can reduce the need to grade the banks. These walls differ from
conventional retaining structures because they are placed against relatively
undisturbed earth and are not designed to resist large earth pressures. They are
most applicable in high energy streams with narrow riparian corridors. These types
of solutions may not be applicable where soil slides are possible.

5. Vegetated Geogrids
Vegetated geogrids are a restorative method used for stabilizing steep slopes,
streambanks, and retaining structures by combining structural reinforcement with
vegetation. This technique integrates layers of high-strength geogrid or geosynthetic
reinforcement with lifts of compacted soil and live vegetation, such as native
grasses, shrubs, or live cuttings. The geogrids provide immediate mechanical
stability to the slope or bank, while the vegetation establishes over time to offer
long-term erosion control, hydraulic resistance, and ecological benefits. During
installation, soil is placed and compacted between each layer of geogrid, and
vegetation is either planted or embedded to ensure root growth into the reinforced
matrix. Over time, the roots interlock with the soil and geogrid, increasing shear
resistance and helping the slope withstand surface runoff and flow forces. This
method is particularly effective for environmentally sensitive areas where traditional
hard armoring (like concrete or riprap) is either undesirable or prohibited.

6. Wire Mesh Gabions
Woven wire mesh is a double-twisted, hexagonal mesh consisting of two wires
twisted together in two 180-degree turns. Welded wire mesh has a uniform square
or rectangular pattern and a resistance weld at each intersection. Within these two
types there are two styles of gabions: gabion baskets and gabion mattresses.
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Baskets are 12 inches or more in height, while mattresses typically range from five
to 12 inches in height.

Gabion baskets can be particularly effective for toe stabilization on problem slopes.
They provide the size and weight to stay in place, with the further advantage of
being tied together as a unit. Baskets can be installed in multiple rows to increase
stability and provide a foundation for other measures above them. Gabion
mattresses are best suited for revetment type installations, channel linings, and
waterways. They may also be used for basket foundations and scour aprons.

7. Bio-Gabions
Bio-gabions are a sustainable streambank and slope stabilization method that
combines traditional gabion baskets (wire mesh cages filled with rock) with live
vegetation to enhance ecological function and structural integrity. This technique
involves installing gabion baskets along eroded or unstable banks, then integrating
live cuttings of native woody plants—such as willow or dogwood—into and around
the gabions. The live stakes root and grow through the rock fill and surrounding soil,
reinforcing the structure over time.

This restorative method provides immediate stabilization through the weight and
interlocking nature of the rock-filled gabions, while the vegetation offers long-term
resilience by anchoring the soil and dissipating hydraulic energy. As plants mature,
they also improve habitat value, water quality, and aesthetic appeal. Bio-gabions are
particularly effective in areas subject to high flow velocities, where softer
stabilization techniques alone may not be sufficient.

5. Project Rating System

a.

Purpose
Each project was scored using MSD’s prioritization form, available in Appendix B. Issues are
evaluated for flooding and erosion severity and recurrence.

Evaluation Categories
The following categories are used in ranking the identified problem:

Flooding — Flooding recurrence is evaluated based on Chronic (yearly), Frequent (every 10
years) and Infrequent (every 100 years) intervals. Points are then assigned based on the
type of structure being flooded or the severity of roadway flooding.

Erosion — Erosion is evaluated based on the ratio of stabilized and compromised channel for
each section being evaluated. Points are then assigned based on whether structures,
roadways or other infrastructure is impacted, particularly if continued erosion may lead to
catastrophic failure of a structure.

Benefits to Properties — The number of benefited properties and type of restorative method
receive points per structure or linear foot as appropriate.

13
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C.

Priority Rating Form

Project prioritization is conducted using evaluation worksheets adapted from the
Metropolitan St. Louis Sewer District’s standardized project prioritization framework. These
worksheets are divided into two primary components: problem assessment and proposed
solutions. The problem section is categorized by specific issues related to flooding and
erosion, with further delineation based on impacts to infrastructure such as roadways,
structures, and private properties (e.g., yards), as well as the frequency and magnitude of
the storm events contributing to the issue. Each identified problem is assigned a weighted
score based on severity.

The solutions section documents the proposed mitigation strategies, including the type and
estimated quantity of restorative measures, and assesses whether the intervention
contributes to a broader, regional solution. A preliminary cost estimate is generated for
each project; this value (normalized per $1,000) is divided by the total weighted score
derived from both the problem and solution categories to calculate a cost-benefit ratio.
Projects are then ranked based on this ratio, with higher values indicating greater
prioritization.

Quantities for proposed restorative methods are considered preliminary due to the
reconnaissance-level nature of the assessment. While field measurements were performed
in some instances, most quantity estimations were derived from photographic
documentation. Erosion issues were recorded qualitatively during site visits, without the
detailed granularity required for final design.

Where proposed construction is expected to impact private property, it is assumed that
easement acquisition will be required, including both temporary construction easements
and permanent utility or drainage easements. However, for the purposes of this preliminary
analysis, only permanent easements were considered; no monetary value was assigned to
any type of easement.

A priority rating form, as shown in Appendix B, was developed and used to prioritize each
recommended project. The first step in completing the form is to identify the applicable
evaluation categories as discussed above.

Cost Estimating

The cost estimates provided as part of the project prioritization are to be used only for long-
term planning. Additional data would be necessary to develop a detailed estimate for
construction bidding purposes. During final design, which is not within the scope of this
analysis, the appropriate geotechnical investigations, topographic survey and full
engineering design must be conducted to verify and adjust these initial recommendations
and estimated costs. Geotechnical investigations may be required above and beyond what
are identified in these costs based on property owner concerns. Engineering fees were set
12%, which may be conservative to include surveying and engineering in some instances. In
areas where work in a floodway is proposed, additional analysis for no-rise certification may
be required; however, because the intent of each project is to provide a restorative within
creeks, it is assumed that simplified floodplain (no modeling required) will be acceptable to
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both MSD and the City. If floodplain modeling is required for any project area, the
engineering fees may be substantially larger.

15
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The City of Crestwood

Crestwood Stormwater Master Plan Update

6. Stormwater Improvement Projects

As part of this study, a total of 30 high-priority stormwater problem locations were identified
and assessed. Each issue has been provided a project scope and recommended solution. The
total estimated probable cost for implementing all 30 projects is approximately $6,954,400.

Figure 6-1 on the previous page provides a spatial representation of the proposed improvement

project locations.

For each identified problem area, the report includes a detailed summary of the stormwater
issue, recommended solution, proposed project layout, preliminary cost estimate, assigned

priority ranking, and representative photographs.

a. Gravois Creek Watershed

The alternative for GC-3 has been included in the table for tracking purposes but is not
displayed in the Gravois Creek project total. The Gravois Creek watershed contains 10
project areas totaling $3,689,000, summarized in the table below:

Project Number Location Cost
GC-1 9000 Block Whitehaven Drive $446,400
GC-2 7600 Block Capilia Drive $220,200
GC-3 9107 Grant Park Drive $48,600

GC-3.2 9107 Grant Park Drive (alt. 2) $482,600
GC-4 9000-9012 Cordoba Lane $75,100
GC-5 8951-9027 Pardee Road $788,500
GC-6 Whitecliff Park/Pardee Lane $300,500
GC-7 Blackthorn Drive to Grant Road $1,149,700
GC-8 700 Block Fieldcrest Drive $69,000
GC-10 1020-1022 Diversey Drive $583,000
GC-16 1032-1039 Coffey Court $8,000

Table 6.a-1: Gravois Creek Summary of Cost for Project Areas
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GC-1 9000 Block Whitehaven Drive

Residents situated between addresses 9047 and 9071 Whitehaven Drive have reported
structural flooding along the northwest overbank area, upstream of the existing eight-
foot by four-foot Reinforced Concrete Box (RCB) culvert, designated as structure 26K1-
006D, beneath Whitehaven Drive. Hydraulic analysis indicates that the current culvert is
inadequate to convey flows from the 15-year design storm event, resulting in upstream
surcharging and localized flooding.

To mitigate the flooding risk, the proposed improvement includes increasing the existing
system’s conveyance capacity by installing a parallel four-foot by four-foot box culvert
totaling approximately 300 linear feet. The structural integrity and functionality of the
existing culvert appears to be sound, allowing for the cost-effective approach of
supplementing rather than replacing the current structure. The original proposal is still
the recommended course of action. The estimated probable project cost is
approximately $446,400.

18



ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-1 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC-1
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 4'x 4'RCB 356 LF $  400.00|$ 142,400.00
2 WING WALLS 2 EA $ 20,000.00 [$  40,000.00
3 RIPRAP 200 sY $ 75.00 [$  15,000.00
4 STREET PAVEMENT - CONCRETE REM. AND REP. 305 sY $  120.00|$  36,600.00
5 SEEDING 330 SY $ 250 % 825.00
6 EROSION CONTROL 1 LS $ 2500.00[$  2,500.00
SUBTOTAL: ~ $ 237,400.00
MOBILIZATION (8%) $ 18,992
UTILITY RELOCATION (20%) $ 47,480
DESIGN ENGINEERING (12%) $ 28,488
GEOTECHNICAL INVESTIGATION (8%) $ 18,992
CONSTRUCTION ADMINISTRATION (10%) $ 23,740
CONTINGENCY (30%) $ 71,220
TOTAL CONSTRUCTION ESTIMATE = $ 446,400.00

Table 6.a.i-1: GC-1 Preliminary Cost Estimate
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PROJECT NAME: GC-1
Table 6.a.i-2: GC-1 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o 3“:’ < % o 3“:’ c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 2 25 0 300
Address:
Basement (1 lot per structure) 200 0 100 2 15 0 200
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
Q ] k] ]
— = %] ==l %] =) %]
2] 3 | §s| &8 [ €3 | =
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable struct ) idential (1 lot truct
abitable structures, residential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
e e =
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S . (9] . (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway T R [} b [} P [}
. . . 4 z 4 o z 4 o z
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: GC-1

Table 6.a.i-3: GC-1 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) 1 EACH 2 2
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) 300 PER 10 LF 3 90
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
> 0
5 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o
n 0
0
0
0
0
0
% S ) - | &
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 500
TOTAL SOLUTION POINTS 92
GRAND TOTAL POINTS 408
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 446.4
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 0.914
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Figure 6.a.i-2 9000 Block Whitehaven Drive
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GC-2 7600 Block Capilia Drive

The channel located downstream of Grant Park Drive, between the properties at 7630
and 7638 Capilia Drive, is exhibiting signs of active erosion along the north bank.
Additionally, the existing stormwater outlet pipe at this location is subject to localized
erosion and will require remedial maintenance to ensure long-term functionality.
Previous stabilization efforts have been implemented on the downstream segment of
the channel, including the construction of a gabion wall and placement of riprap along
the streambanks, which have contributed to mitigating further erosion in that area. By
contrast, the upstream segment remains untreated and is currently experiencing
noticeable bank and bed erosion. A preliminary site review indicates that the adjacent
residential backyards provide sufficient space to accommodate the proposed
engineered improvements necessary for establishing a stable, naturalized channel
system.

The proposed scope of work entails the removal of an existing fence and accumulated
debris along a 250-foot section of the stream channel to enhance hydraulic conveyance
capacity. Following debris clearance, biotechnical erosion control measures will be
implemented to improve long-term bank stability. These measures will include the
installation of Turf Reinforcement Mats (TRMSs) in conjunction with structural
elements—such as biodegradable logs or appropriately sized stone—installed at the toe
of the slope to provide foundational support and resist erosive forces. Upon stabilization
of the streambanks, revegetation will be conducted using native riparian and woodland
plant species to restore ecological function and improve habitat quality. Additionally,
native trees will be strategically planted along the corridor to further reinforce bank
stability and enhance the overall integrity of the riparian buffer zone. Alternative 1 from
the original proposal is the recommended course of action. The estimated probable
project cost is approximately $220,200.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-2 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC-2
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 500000]$  5,000.00
2 CLEARING 1 LS $ 20,000.00|$  20,000.00
3 EXCAVATION - GRADING 20 cY $ 28.00 | $ 560.00
4 GABION WALL 69 FSF $ 50.00 [$  3,450.00
5 SEEDING 500 sy $ 250/$  1,250.00
6 REFORESTATION 0.75 ACRE | $ 3,00000|$  2,250.00
7 TRM 500 SY $ 1500 |$ _ 7,500.00
8 MAJOR STREAM MAINTENANCE 250 LF $  300.00[$ 75,000.00
9 EROSION CONTROL 1 LS $ 200000[$  2,000.00
SUBTOTAL: ~ $ 117,100.00
MOBILIZATION (8%) $ 9,368
UTILITY RELOCATION (20%) $ 23,420
DESIGN ENGINEERING (12%) $ 14,052
GEOTECHNICAL INVESTIGATION (8%) $ 9,368
CONSTRUCTION ADMINISTRATION (10%) $ 11,710
CONTINGENCY (30%) $ 35,130
TOTAL CONSTRUCTION ESTIMATE = $ 220,200.00

Table 6.a.ii-1: GC-2 Preliminary Cost Estimate
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PROJECT NAME: GC-2 Date: 8/1/2025

Table 6.a.ii-2: GC-2 Priority Rating Sheet

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o g < % o 3“:’ c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
Q ] k] ]
— = %] ==l %] =) %]
2] 3 | §s| &8 [ €3 | =
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 =z 4 o z 4 o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 8 50 0 1600
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
o o =
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S (9] (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway T R [} b [} P [}
. . L %] =z =] =z =] z
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.



PROJECT NAME: GC-2

Date: 8/1/2025

Table 6.a.ii-3: GC-2 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization 250 PER 10 LF 2 50
> 0
5 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
e 0
0
0
0
0
0
J 2l 5| ¢ |2
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS| 1600
TOTAL SOLUTION POINTS 50
GRAND TOTAL POINTS| 1550
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 220.2
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 7.039
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Figure 6.a.ii-2 7600 Block Capilia Drive
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iii. GC-39107 Grant Park Drive
The resident at 9107 Grant Park Drive has reported recurring flooding in the rear yard
area where the existing open drainage channel transitions into an enclosed stormwater
conveyance system. The source of the flooding has been identified as insufficient
hydraulic capacity at the junction where the open channel enters the 54-inch Reinforced
Concrete Pipe (RCP), identified as structure 25K4-052D. This location lacks the necessary
headwater depth and is not equipped with an overflow channel to accommodate excess
flow during peak storm events, resulting in surcharge conditions and localized flooding
that adversely affects adjacent structures.

Alternative 1

The proposed solution is to protect the building from flooding by removing the
basement windows and closing the building entrance next to the creek. This will help
prevent water from entering the building and meet the city's flood safety requirements.
The estimated probable project cost is approximately $48,600.

Alternative 2

The alternative solution is to upsize approximately 270 linear feet of existing 54-inch
RCP to a five-foot by five-foot RCBC. Without additional information for stormwater
calculations, this solution is not recommended unless capacity issues have been
observed within the existing system beneath Grant Park Drive. Survey and analysis of
the existing structure and stormwater facilities must be conducted to determine the
headwater depth in comparison to the lowest finish floor elevation. Additionally,
analysis of downstream facilities is needed prior to proceeding with Alternative 2. This
option would need to be constructed in conjunction with project GC-1 improving the
capacity beneath Whitehaven Drive. The estimated probable project cost for the
improvements is approximately $482,600. This estimates only the work necessary for
upsizing the existing storm sewer beneath Grant Park Drive and does not include any
off-site or downstream improvements detailed in GC-1 or which may be identified
during further analysis. As such, Alternative 2 has been ranked using the prioritization
form but not included in the project summary table.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-3 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR

GC-3
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL

1 FLOODPROOFING LS $ 30,000.00[$  30,000.00

SUBTOTAL: ~ $  30,000.00

MOBILIZATION (8%) $ 3,000

UTILITY RELOCATION (0%) $ -

DESIGN ENGINEERING (12%) $ 3,600

GEOTECHNICAL INVESTIGATION (0%) $ -

CONSTRUCTION ADMINISTRATION (10%) $ 3,000

CONTINGENCY (30%) $ 9,000

TOTAL CONSTRUCTION ESTIMATE = $ 48.600.00

Table 6.a.iii-1: GC-3 Preliminary Cost Estimate
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PROJECT NAME: GC-3
Table 6.a.iii-2: GC-3 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o g < % o g c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 1 150 0 25 0 300
Address:
Basement (1 lot per structure) 200 1 100 0 15 0 200
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
i i >6" .
Traffic obstruction (>6" of water) on collector street 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
Q ] k] ]
=} =R F=RPN
B e | 8 | &5 | 8 | €5 8
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* 0 Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend lots 10 points per lot 0
i) i o
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S . (9] . (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S e 3 S
. . . . %] 0w O v O
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: GC-3

Date: 8/1/2025

Table 6.a.iii-3: GC-3 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 1 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
§ Floodproofing 1 EACH 10 10
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
% S ) - | &
= o =% 3 n
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 500
TOTAL SOLUTION POINTS 10
GRAND TOTAL POINTS 490
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 48.6
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 10.082
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-3 - Alternative 2 DATE: 10/3/2025
CRESTWOOD, MISSOURI EST.BY: KMM
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC-3
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 24,000.00[$  24,000.00
2 EXCAVATION AND GRADING 950 cY $ 12.00[$  11,400.00
3 5'x5' RCBC 270 LF $ 565.00|$% 152,550.00
4 8'x8' CURB INLET 2 EA $ 12,000.00[$  24,000.00
5 HEADWALL, WINGWALLS, AND APRON 2 EA $ 18,000.00[$ 36,000.00
6 STABILIZATION 1 LS $ 6,00000[$  6,000.00
SUBTOTAL: ~ $ 254,000.00
MOBILIZATION (8%) $ 25,400
UTILITY RELOCATION (20%) $ 50,800
DESIGN ENGINEERING (12%) $ 30,480
GEOTECHNICAL INVESTIGATION (8%) $ 20,320
CONSTRUCTION ADMINISTRATION (10%) $ 25,400
CONTINGENCY (30%) $ 76,200
TOTAL CONSTRUCTION ESTIMATE = $ 482.600.00

Table 6.a.iii-1: GC-3 Alternative 2 Preliminary Cost Estimate
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PROJECT NAME: GC-3 - ALTERNATIVE 2 Date: 10/3/2025
Table 6.a.iii-3: GC-3 Priority Rating Solutions Sheet
SOLUTION BENEFIT CATEGORY
-
<
g
= No. Add'l Points per
G} 0 10 0
o Projects: Add'l Proj.:
o
«~ (2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 1 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) 270 PER 10 LF 3 81
o | Gabion Wall PER 10 LF 2 0
3 [channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= |Streambank Biostabilization PER 10 LF 2 0
§ Floodproofing EACH 10 0
=
< 0
S
= 0
w 0
o
[a) 0
&
38 0
S 0
& 0
o
- 0
0
0
0
0
0
. 2 2 2 | g
2 S g o S
= S S 2 |5
e & = 4 X
< |4.1 Ease of Implementation (No. of Easements) e © -
Points for Easements 0
TOTAL PROBLEM POINTS 500
TOTAL SOLUTION POINTS 81
GRAND TOTAL POINTS 419
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 482.6
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 0.868
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The City of Crestwood
Crestwood Stormwater Master Plan Update

Figure 6.a.iii-2 9107 Grant Park Drive
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The City of Crestwood
Crestwood Stormwater Master Plan Update

iv.

GC-4 9000-9012 Cordoba Lane

Erosion has washed out the area adjacent to the outlet headwall directly behind 9012
Cordoba. The outlet headwall provides structural support for two outfall pipes, labeled
26L2-164D and 26L2-165D. Additional bank erosion was observed just downstream of
structural wall systems behind 9006 Cordoba. Erosion was also found at the outlet pipe
of the structural wall system along with some debris along the stream banks. The
original problem with the yard drainage eroding the west creek bank and yards behind
homes located from 9006 to 9024 Cordoba Lane seems to have been resolved from the
site visit done by Horner & Shifrin.

The proposed solution involves performing creek maintenance and adding streambank
bio-stabilization. Long-term erosion protection should be installed in the form of bio-
gabions. The proposed improvement section extends along the west bank 130 feet
downstream from the outlet headwall. The bio-gabion extension would tie into the
existing wall at this location, which was found to be in good condition. Depending on the
grade, a second tier of gabions could be necessary on top of the first. However, in most
instances, the slopes from the gabion basket to the top of the slope should be graded at
2 percent and stabilized with vegetation. A detailed construction survey will be required
to determine the extents where additional gabions are needed. A mixture of native
woodland, riparian, and fescue species should be planted to promote stabilization and
durability of the channel section. The slopes above the baskets should be graded back
and stabilized with TRMs and Rolled Erosion Control Products (RECP) as necessary.
Residents should be informed not to place yard waste or compost piles along the banks
of the creek as it compromises the integrity of the channel. Alternative 1 from the
original proposal is the recommended course of action. The estimated probable project
cost is approximately $75,100.

38



ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-4 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC4
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 3,500.00[$  3,500.00
2 CLEARING 1 LS $ 1,500.00|$  1,500.00
3 FENCING 70 LF $ 50.00 [$  3,500.00
4 EXCAVATION - GRADING 20 cY $ 28.00 | $ 560.00
5 SEEDING 130 SY $ 2.50|$ 325.00
6 TRM 350 SY $ 20.00 [$ _ 7,000.00
7 MAJOR STREAM MAINTENANCE 75 LF $  300.00[$ 22,500.00
8 EROSION CONTROL 1 LS $ 1,000.00]$  1,000.00
SUBTOTAL: ~ $  39,900.00
MOBILIZATION (8%) $ 3,192
UTILITY RELOCATION (20%) $ 7,980
DESIGN ENGINEERING (12%) $ 4,788
GEOTECHNICAL INVESTIGATION (8%) $ 3,192
CONSTRUCTION ADMINISTRATION (10%) $ 3,990
CONTINGENCY (30%) $ 11,970
TOTAL CONSTRUCTION ESTIMATE = $ 75,100.00

Table 6.a.iv-1: GC-4 Preliminary Cost Estimate
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PROJECTS NAME: GC-4
Table 6.a.iv-2: GC-4 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
(%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding c
= FES S ]
Es5| 28| 85| £8| 85 |£5% &
a 20 o | 335 nw o | 3% S
Note:Problem points are awarded only for those problems solved by the < % o 3“:’ < % o 3“:’ c % o é 2
proposed solution g o zZ < & © zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Yard Flooding (1 |
: ard Flooding (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 100 15 0
Address: 0 0 0
Traffic obstructi >6" of t terial street.
raffic obstruction (>6" of water) on arterial stree 50 25 4 0
Address: 0 0 0
Traffic obstruction (>6" of water) on collector street. 25 12 5 0
s Address: 0 0 0
5 Traffic obstruction (>6" of water) on residential street.
o 10 5 1 0
5 Address: 0 0 0
o Rl ke R
=} 5 o S 1n
B S| 8 |E5| & |25 8
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 <} ) <]
% z s o z b o =4
structure) & & &
Habitable structures, residential (1 lot per structure) 300 200 50 0
Address: 0 0 0
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 100 25 0
Address: 0 0 0
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 200 50 0
O |Address: 0 0 0
g Reasonably assumed propensity for catastrophic failure* 0 Number of Potentially Periled Structures 0
& [Address: 1000 points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 83 Per 10 ft. of Pipe or Specific Structure 830
1.2.2 No. of lots (from 1.2.1) on outside of bend lots 10 points per lot 0
i) R o
k- w B wv A wv
e | § | 235| & | 23| B
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway 'E_ R g ..?_ * S 2 a g
. . . . %] n O v O
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 25 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECTS NAME: GC-4

Table 6.a.iv-3: GC-4 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY

-
<
5
5 No..Add | 0 Pou?ts pe'r 10 0
o Projects: Add'l Proj.:
o
~ |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) 40 EACH 2 80
Outlet Pipe Extension 228 PER 10 LF 1 22.8
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
w |Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
...':‘:.. Rip Rap Revetment PER 10 LF 1 0
= 0
w
> 0
2 0
S
2 0
w 0
o
a 0
0 0
o
3 0
& 0
o
oy 0
0
0
0
0
0
; £ & a )
? 2 2 ° 5
= vy o a n
o e = & N
<t (4.1 Ease of Implementation (No. of Easements) © —
Points for Easements 0 0
TOTAL PROBLEM POINTS| 830
TOTAL SOLUTION POINTS| 102.8
GRAND TOTAL POINTS| 727.2

Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.

Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.

TOTAL COST IN THOUSANDS =
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS =

75.1

9.683

41




9185~

ts6)’

25L3-161D
T 5b6.5b
FL bb3.6b

(535)

(550)

—
©
0
©
2
©

6@\

(565)
O
T

O
SN

o
~
©
25L3-162D
T 556.63
FL Bb3.28
20L.2-162D 9027
T 562.00
FL 557.00 @ 50 12" C.

]

/\900/ 26L2-163D
s\ 9000 /
/

REMOVE CONCRETE

 }5 STRUCTURE
N Ly §
- = ) /
N -~
26L2-155D~ [ T . /
T 557.50 Q | 3 ' 9 O 47
FL 551.0 S <2 ‘y
Q y
O 9 O O 6 / ,' “" PERFORM SLOPE STABILIZATION (570)

0" 15" C.

90// \ CLEAR VEGETATION ( REPAIR EXISTING WOOD FENCE
IN CREEK ON TOP OF CONCRETE CHANNEL
n

0" 12" C.
2\ & X
SRR\ $ &
26121650
2613 166D

‘V\
e 9075
(=) N (580)
9524 X 5%73 e svel ...
26L.2-157D 261 2-167D &
T 559.60
FL 545.70

= /20/

/\/ /5 ’
)

9036 o o
910

20L.2-156D)

J 9012

0" 15! C)

l

261.2-154D

(570)

\/
k‘\

(I

ay|

75" 36" C.

dod ,IC

201.2-168D

9115

32" 12" RCP

9/ / // 2612-171D

T 575 00 261.2-170D /

L 565690

- | | 928
50 o 9000-9012 CORDOBA LN. ENGINEli?l:C N

50’ 0’

e ™ ™ —

SCALE: 1" = 50’ DATE: 08/04/2025 —
SHIFRIN

PROJECT: GC-4
101 LAURA K DRIVE, STE. 101 O'FALLON, MO 63366-3991
636-329-0296 + FAX 844-339-2910 - WWW.HORNERSHIFRIN.COM
FIGURE: 6.a.iv-1 DISCIPLINE: PROFESSIONAL ENGINEERING

65" 5" pep

RUSTICWOOD TRAL

261.2-134D

9125

———




The City of Crestwood
Crestwood Stormwater Master Plan Update

Figure 6.a.iv-2 9000-9012 Cordoba Lane
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The City of Crestwood
Crestwood Stormwater Master Plan Update

V.

GC-58951-9027 Pardee Road

The Pardee Road roadside drainage system does not have the capacity to handle surface
runoff from the road, leading to flooding on the south side between 8951 Pardee Road
and Gravois Creek. Several sections of the road are experiencing undercutting. The
existing roadside ditch suffers from erosion and lacks the necessary capacity to
effectively manage stormwater runoff. Additionally, utility infrastructure, such as power
poles located along the road, complicates efforts to widen the roadway and install curb
and gutter systems. As a result, the cost estimate includes provisions for utility
relocation to accommodate the removal and relocation of these power poles.
Construction requires closing one lane and traffic control is required during
construction.

The proposed improvements consist of the installation of 1,016 feet of type S-curb and
1,016 feet of 24-inch Reinforced Concrete Pipe (RCP). To ensure proper drainage, three
curb inlets will be integrated to facilitate the effective removal of stormwater from the
roadway surface. Additionally, restoration efforts will involve the use of sod and Rolled
Erosion Control Products (RECP) to immediately stabilize any slopes with observed
undercutting along the road, ensuring long-term protection against erosion. The
estimated probable project cost is approximately $788,500.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-5 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC-5
ITEM NUMBER DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 10,000.00|$  10,000.00
2 CLEARING 1 LS $ 15,000.00|$  15,000.00
3 24" RCP 1016 LF $ 140.00 | $ 142,240.00
4 CURB INLET 3 EA $ 3,150.00( % 9,450.00
5 CONNECTION TO EXISTING STRUCTURE 2 EA $ 2,400.00 | $ 4,800.00
6 MANHOLE 1 EA $ 3,000.00(9% 3,000.00
7 EXCAVATION - GRADING 350 CYy $ 28.00|$ 9,800.00
8 SEEDING 1200 SY $ 2501% 3,000.00
9 CURB AND GUTTER 1016 LF $ 40.00 [$  40,640.00
10 ASPHALT PAVEMENT 800 SY $ 100.00 | $  80,000.00
11 COMPACTION 350 CYy $ 15.00 [ $ 5,250.00
12 TRAFFIC CONTROL 1 LS $ 15,000.00|$  15,000.00
13 EROSION CONTROL 1 LS $ 60,000.00|$ 60,000.00
SUBTOTAL: = $ 398,200.00
MOBILIZATION (8%) $ 31,856
UTILITY RELOCATION (30%) $ 119,460
DESIGN ENGINEERING (12%) $ 47,784
GEOTECHNICAL INVESTIGATION (8%) $ 31,856
CONSTRUCTION ADMINISTRATION (10%) $ 39,820
CONTINGENCY (30%) $ 119,460
TOTAL CONSTRUCTION ESTIMATE = $ 788,500.00

Table 6.a.v-1: GC-5 Preliminary Cost Estimate
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PROJECT NAME: GC-5 Date: 8/1/2025

Table 6.a.v-2: GC-5 Priority Rating Sheet

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o g < % o 3“:’ c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
é Traffic obstruction (>6" of water) on residential street. 10 0 5 3 1 0 40
5 Address:
Q ] k] ]
i = " 5 Q " 50 «
TRl 8 | s & |5 | B
o . (o] . o .
1.2.1 Threatening Structure (Ratio=Height of bank/distance from T R (o} T R (o} gy [}
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 650 Per 10 ft. of Pipe or Specific Structure 6500
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
o o o
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S (9] (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway T R [} b [} P [}
. . L %] =z =] =z =] z
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.



PROJECT NAME: GC-5

Date: 8/1/2025

Table 6.a.v-3: GC-5 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure 1016 PER 10 LF 3 304.8
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
> 0
5 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o
n 0
0
0
0
0
0
% S ) - | &
= o =% 3 n
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS| 6540
TOTAL SOLUTION POINTS| 304.8
GRAND TOTAL POINTS| 6235.2
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 788.5
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 7.908
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Figure 6.a.v-2 8951-9027 Pardee Road
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Vi.

GC-6 Whitecliff Park/Pardee Lane

Two primary issues have been identified along Gravois Creek within Whitecliff Park,
between the confluence with Mulberry Creek and the Crestwood city limits. This
segment of the creek remains in a natural channel configuration. The first issue is
progressive fluvial erosion, which is actively destabilizing the streambanks. The second
issue involves overbank flooding, which impacts both the southeastern parking lot near
the Park Service Road Bridge and the rear yards of residential properties located at
8711-8737 Pardee Lane. During a 15-year recurrence interval storm event, a substantial
portion of the park is inundated, with floodwaters reportedly reaching elevations of
approximately five feet above the bridge deck.

Field investigations documented widespread severe bank erosion throughout this reach,
characterized by vertical and over-steepened banks. Notably, a sanitary sewer line
located at the upstream extent of the study area has become exposed and is at risk of
structural failure due to near-complete undercutting. Channel morphology indicates
active degradation, including vertical incision (downcutting) and subsequent lateral
expansion. Due to the substantial bank height and channel width, implementation of a
geomorphically stable alignment would necessitate disturbance of a large footprint
within the riparian corridor.

Previously, the Metropolitan St. Louis Sewer District (MSD) installed riprap armoring to
stabilize a localized section of bank upstream of the Park Service Road Bridge. However,
downstream of this location, the same bank continues to exhibit erosive failure.
Additionally, the gabion retaining structures on the opposing bank, located just
upstream of the bridge, are showing signs of structural failure and deterioration.

The proposed mitigation strategy addresses both erosion and flood-related concerns
and consists of a two-part integrated solution, which will be developed to restore
hydraulic function and stabilize infrastructure while minimizing environmental
disturbance. The original proposal remains the recommended course of action:

Component 1 — Replace the existing bridge. The flooding of the Park Service Road
Bridge, which basically acts as a maintenance crossing, is primarily caused by two
factors. First, the current bridge skew is 25 degrees, but 40 feet upstream the stream is
making a turn from a path that is actually parallel to the orientation of the bridge.
Because of momentum and the current skew, higher flows do not make the turn in the
contraction zone on the upstream face of the existing bridge. The result is high water
flowing into the parking area. The proposed alignment for any replacement structure
should have a skew closer to 90 degrees. The second contributing problem is the small
flow opening and low elevation of the bridge deck. The recommended solution includes
removing the bridge and constructing 80 feet of low flow crossing in the form of a
bendway weir with a low flow culvert. Bendway weirs are upstream angled low
elevation sills. The weir acts to redirect water flowing over the weir at an angle
perpendicular to the channel. Weirs angled upstream direct water away from the outer
bank toward the inner part of the bend. This crossing would still provide vehicular
access for park maintenance; however, the new alignment would require changes to the
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vertical alignment of the existing road on the north end of the bridge. A detailed
construction survey and bridge proposal would be needed to estimate this component
of the project.

Component 2 — Flood bench. Grading changes are recommended for the areas upstream
of the service road bridge. A flood bench area of about 9,925 square feet should be
excavated on the northeast side of the stream to allow for more efficient conveyance of
flows during large flood events. If this flood bench is created, the stream may ultimately
realign itself through the flood bench area eliminating the erosion concerns on the
opposite bank. Even if realignment does not occur, the erosive forces on the opposite
bank will be reduced during large flood events due to the larger channel cross-section.
Some introductions of the native riparian species should be performed in the flood
bench area to promote the establishment of desirable plant species and preclude the
establishment of undesirable vegetation. However, in general, the flood bench area
should be allowed to develop naturally. The estimated probable project cost for this
component is approximately $300,500.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-6 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC-6
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 15" RCP - LOW WATER CROSSING 80 LF $  130.00]$ 10,400.00
2 CONCRETE - LOW WATER CROSSING 400 cY $ 150.00|$ 60,000.00
3 FLOOD BENCH (EXCAVATION) 1100 cY $ 28.00[$  30,800.00
4 REFORESTATION 1.25 ACRE |$ 300000|$  3,750.00
5 REMOVAL OF EXISTING BRIDGE 1 LS $ 50,000.00|$  50,000.00
6 RESEEDING - FLOOD BENCH 1124 sy $ 250($  2,810.00
7 EROSION CONTROL 1 LS $ 200000[$  2,000.00
SUBTOTAL: ~ $_159,800.00
MOBILIZATION (8%) $ 12,784
UTILITY RELOCATION (20%) $ 31,960
DESIGN ENGINEERING (12%) $ 19,176
GEOTECHNICAL INVESTIGATION (8%) $ 12,784
CONSTRUCTION ADMINISTRATION (10%) $ 15,980
CONTINGENCY (30%) $ 47,940
TOTAL CONSTRUCTION ESTIMATE = $ 300.500.00

Table 6.a.vi-1: GC-6 Preliminary Cost Estimate
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PROJECTS NAME: GC-6 Date: 8/1/2025

Table 6.a.vi-2: GC-6 Priority Rating Sheet

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
(%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding c
= FES S ]
Es5| 28| 85| £8| 85 |£5% =
a 20 o | 335 nw o | 3% S
Note:Problem points are awarded only for those problems solved by the < % o 3“:’ < % o 3“:’ c % o é 2
proposed solution g o zZ < Lo zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Yard Flooding (1 |
: ard Flooding (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 1 100 0 15 0 200
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
é Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o i<l 2 Rl
— = %] B Q@ %] =) %]
el 3 | 25| 2 | €3] =
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 <} ) <]
% z s o z b o =4
structure) & & &
Habitable structures, residential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
| ial, offi ial h 11 .
_ ndustrial, office, commercial or warehouse (1 lot per structure) 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 0
& [Address: 1000 points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
o = e
k- w B wv A wv
€| 8 | $s| & | €3] =
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway 2R g 2 8 S u? 3 S
. . . . %] n O v O
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 25 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.



PROJECTS NAME: GC-6 Date: 8/1/2025
Table 6.a.vi-3: GC-6 Priority Rating Solutions Sheet
SOLUTION BENEFIT CATEGORY
-
<
5
5 No..Add | 0 Pou?ts pe'r 10 0
o Projects: Add'l Proj.:
o
~ [2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) 239 PER 10 LF 3 71.7
w |Gabion Wall PER 10 LF 2 0
8 Channel Enclosure 80 PER 10 LF 3 24
...':‘:.. Rip Rap Revetment PER 10 LF 1 0
= |Low Water Crossing 1 EACH 10 10
= [Flood Bench 1 EACH 5 5
'_
< 0
S
2 0
w 0
o
a 0
0 0
o
3 0
& 0
o
oy 0
0
0
0
0
0
. 8 I & z
? 2 2 ° 5
= vy o a n
o e = & N
<t (4.1 Ease of Implementation (No. of Easements) © —
Points for Easements 0 0
TOTAL PROBLEM POINTS| 200
TOTAL SOLUTION POINTS| 110.7
GRAND TOTAL POINTS| 89.3

Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.

Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS =
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS =

300.5

0.297
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Figure 6.a.vi-2 Whitecliff Park/Pardee Lane
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Vil.

GC-7 Existing Channel-Blackthorn Drive to Grant Road

The natural channel located between Grant Road and Blackthorn Drive, adjacent to the
block parallel to Heather Drive, is experiencing erosion. The upstream section of the
channel has undergone modifications, including the installation of riprap along the side
slopes. Two outlet pipes, labeled 25L2-352D and 25L2-353D, are present in the existing
channel, both of which remain partially filled with standing water. Erosion has been
observed around these outlet pipes. Moving downstream, the west side of the channel
features gabions that appear to be bulging, while the east side contains a retaining wall
that remains in fair condition, except for localized undermining at the wall's end. The
channel bottom near the retaining wall and gabion wall previously featured gabions, but
high-water velocities have caused erosion of these structures.

At the point where the retaining wall is undermined, there is a drop of approximately
two feet in the channel, with standing water present. Further downstream, additional
erosion is evident on the side slopes of the channel, where some areas are stabilized
with grouted riprap, while others are supported by gabion walls. Multiple outlet pipes
discharging into the creek have been observed, with erosion around these pipes
indicating a need for maintenance.

In the vicinity of 8 Heather Drive, a wall located in the backyard is in close proximity to
the house. This 10-foot-high wall is in poor condition, with an exposed sanitary sewer
main running through it and significant cracking and separation along its length.
Sections of the wall will require inspection and replacement due to its deteriorated
state. Immediately following this wall, the gabion structure adjacent to the house’s
driveway appears to be leaning. Further downstream, near the box culvert, another
sanitary main line crosses the creek, with portions exposed and in need of maintenance.
At this crossing, the channel features a one-foot drop. The box culvert itself has been
inspected, and exposed rebar was found on the top surface.

The proposed improvement consists of installing bioengineered bank stabilization on
both sides of the streambank along approximately 1,635 feet of channel.

Channel velocities do not indicate a need for highly durable armoring solutions,
assuming the implementation of a uniform channel cross section. Sections of this area
have been previously armored with concrete indicating past concerns for grade stability.
These sections require the implementation of stone grade control weirs at regular
intervals to limit future down cutting. Stone weirs should be constructed so that the
entire width of the channel cross-section is protected, preventing the flows from
circumventing the structure.

The proposed stream bank treatments include bio-gabions to reduce velocities
compared to those of a concrete-lined channel. The channel would be graded to a depth
to convey the 15-year storm while preserving existing trees adjacent to the channel.
Existing walls will be replaced with bio-gabions, and the existing degree of meandering
of the channel will be preserved, which will help reduce velocities. Additional plantings
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of trees will complete the re-vegetation of the stream corridor, adjacent to the
streambank, to supplement the native riparian and woodland species.

The stabilization of the streambank toe will be dependent on the varying physical
characteristics of the channel bottom. The property at 18 Heather Drive marks the
division for two types of stabilization that will be needed at the toe of the banks on both
sides of the stream. Upstream of 18 Heather Drive, 1,800 feet (including both banks) of
coir log should be installed. Downstream of this residence, 1,460 feet (including both
banks) of gabion to stabilize the toe for the lower reach should be constructed. In
locations where bedrock is exposed on the channel bottom, the use of 18-inch-high
gabions is recommended as toe stabilization. These gabions will protect the naturally
occurring weak zones where thin layers of soil cannot be sufficiently stabilized with
vegetation. Additionally, the use of wire reinforced TRM is recommended in zones
where localized velocities are expected to exceed 5 fps. Alternative 1 from the original
report is the recommended course of action. The estimated probable project cost is
$1,149,700.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-7 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC7
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 10,000.00 | $ 10,000.00
2 CLEARING 1 LS $ 5,000.00]$ 5,000.00
3 GABION WALL 7650 FSF $ 50.00 [$  382,500.00
4 WALL REPAIR 1 LS $ 20,000.00|$  20,000.00
5 GROUTED RIP RAP 20 SY $  110.00|$ 2,200.00
6 EXCAVATION - GRADING 3260 % $ 28.00[$  91,280.00
7 SEEDING 1810 5% $ 2.50 | $ 4,525.00
8 GABION TOE 800 LF $ 40.00|$ _ 32,000.00
9 REFORESTATION 3.32 ACRE | $ 3,000.00]$ 9,960.00
10 TRM 1600 SY $ 15.00 | $  24,000.00
11 EROSION CONTROL 1 LS $ 30,000.00]$  30,000.00
SUBTOTAL: ~ $  611,500.00
MOBILIZATION (8%) $ 48,920
UTILITY RELOCATION (20%) $ 122,300
DESIGN ENGINEERING (12%) $ 73,380
GEOTECHNICAL INVESTIGATION (8%) $ 48,920
CONSTRUCTION ADMINISTRATION (10%) $ 61,150
CONTINGENCY (30%) $ 183,450
TOTAL CONSTRUCTION ESTIMATE = $ 1,149,700.00

Table 6.a.vii-1: GC-7 Preliminary Cost Estimate
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PROJECT NAME: GC-7 Date: 8/1/2025

Table 6.a.vii-2: GC-7 Priority Rating Sheet

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o g < % o 3“:’ c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 10 0 5 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 150 0 100 0 1 0 0
5 Address:
o B) o o
i = " 5 Q " 50 «
TR 3 To 5 T o 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R <] g8 ] ) <]
%) =z =) P =) 2
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 28 50 0 5600
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
o o =
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S (9] (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway T R [} b [} P [}
. . L %] =z =] =z =] z
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.



PROJECT NAME: GC-7

Table 6.a.vii-3: GC-7 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
n Gabion Wall 1440 PER 10 LF 2 288
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization 900 PER 10 LF 2 180
> 0
5 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o
n 0
0
0
0
0
0
% S ) - | &
= o =% 3 n
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS| 5600
TOTAL SOLUTION POINTS 468
GRAND TOTAL POINTS| 5132
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 1149.7
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 4.464
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Figure 6.a.vii-2 Existing Channel Blackthorn Drive to Grant Road
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Viii.

GC-8 700 Block Fieldcrest Drive

Based on the site visit conducted by Horner & Shifrin, it appears that the existing box
culvert on Fournier Drive was recently constructed, as older reports indicate the original
design called for a twin 48-inch RCP configuration. The installed box culvert consists of a
double box design with dimensions of six feet by four feet. The outlet pipe of the box
culvert requires maintenance, specifically the addition of riprap to address erosion
control concerns. Downstream of the box culvert, the channel is generally in acceptable
condition. It is likely that the culvert upsizing has mitigated previous erosion issues
within the channel. While some cleaning and minor maintenance of the channel will be
necessary, no significant problems were observed with the current state of the channel.
The estimated probable project cost is $69,000.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST
CRESTWOOD STORMWATER UPDATE - GC-8

DATE: 8/4/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC-8
ITEM NUMBER DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
1 CLEARING 1 LS $ 5,000.00|% 5,000.00
2 TRM 1070 SY $ 15.00[$ 16,050.00
3 RIPRAP 76 SY $ 75.00 | $ 5,700.00
4 SEEDING 50 SY $ 250| % 125.00
5 REFORESTATION 1.6 ACRE $ 3,000.00|% 4,800.00
6 EROSION CONTROL LS $ 5,000.00|% 5,000.00
SUBTOTAL.: = $ 36,700.00
MOBILIZATION (8%) $ 2,936
UTILITY RELOCATION (20%) $ 7,340
DESIGN ENGINEERING (12%) $ 4,404
GEOTECHNICAL INVESTIGATION (8%) $ 2,936
CONSTRUCTION ADMINISTRATION (10%) $ 3,670
CONTINGENCY (30%) $ 11,010
TOTAL CONSTRUCTION ESTIMATE = $ 69,000.00
Table 6.a.viii-1: GC-8 Preliminary Cost Estimate
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PROJECT NAME: GC-8
Table 6.a.viii-2: GC-8 Priority Rating Sheet

Date:

8/4/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
(%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding €
. = = o
> > >
gs5| €8 85| 28| 85| £7% &
Qo a3 0 Qo a0 Q0 i 51 8
Note:Problem points are awarded only for those problems solved by the c % c & c % c & c % °c & 2
proposed solution QO z< L O =« g o =«
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 <0 0 8 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
o Address:
z Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Yard Flooding/P Drai 1 lot
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstruction (>6" of water) on arterial street. 50 0 25 0 4 0 0
Address:
Traffi i " of I .
raffic obstruction (>6" of water) on collector street 25 0 12 0 2 0 0
s Address:
é Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
(=} Rl e e
H - + O + N
B s | 8§ | €5 | & [ 23| B
1.2.1 Threatening Structure (Ratio=Height of bank/distance from e =] 2 " =] 2 3 (=]
v z =) z =) z
structure) & & &
Habitabl i ial (11
abitable structures, residential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
Industrial, office, ial h 1lot tructure).
_ ndustrial, office, commercial or warehouse (1 lot per structure) 300 0 200 0 50 0 0
O |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
Rl 2 Rl
=} =R S 1n
S| 8 | &5 & | 22| B
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway '-'c—? R g uc-f ?v'%_ g uc-f 3 S
. . . . %) w O )
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 25 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: GC-8 Date: 8/4/2025
Table 6.a.viii-3: GC-8 Priority Rating Solutions Sheet
SOLUTION BENEFIT CATEGORY
-
<
g
= No. Add'l Points per
G} 0 10 0
o Projects: Add'l Proj.:
o
«~ (2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) 1 EACH 2 2
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
o | Gabion Wall PER 10 LF 2 0
3 [channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= |Streambank Biostabilization 954 PER 10 LF 2 190.8
> 0
< 0
S
= 0
w 0
o
[a) 0
&
38 0
S 0
& 0
o 0
0
0
0
0
0
. 2 2 2 | g
2 5 S 0 5
S o — N g
7o) o — wn
S - = 0 o
<t 4.1 Ease of Implementation (No. of Easements) e © -
Points for Easements 0
TOTAL PROBLEM POINTS 0
TOTAL SOLUTION POINTS| 192.8
GRAND TOTAL POINTS| -192.8
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 69
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = -2.794
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Figure 6.a.viii-2 700 Block Fieldcrest Drive
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iX.

GC-10 1020-1022 Diversey Drive

A site investigation was conducted to assess the condition of the gabion walls along
approximately 520 linear feet of creek channel. The gabion structures in this area were
originally installed to provide bank stabilization and erosion control. Upon inspection, it
was noted that the lower tier of gabion baskets is experiencing widespread corrosion.
The steel wire mesh used in the construction of these baskets has deteriorated
significantly, leading to the failure of the basket foundations. Additionally, multiple
sections of the wall are visibly leaning, indicating potential undermining of the structural
base and loss of lateral support. A critical failure has occurred in a 40-foot segment
within this reach, where the entire gabion wall has collapsed. The failure is attributed
primarily to increased hydraulic loading and erosion at the base of the wall, likely caused
by high creek flows during storm events.

The failure of the gabion wall system can be attributed to a combination of long-term
corrosion of the basket wire, inadequate foundation protection, and increased hydraulic
forces. The lack of protective coatings on the wire baskets has accelerated deterioration,
especially in an environment with high moisture and flow variability. The current
structural integrity of the remaining gabion walls is compromised, and without
intervention, additional segments are at risk of collapse. Hydraulic analysis is warranted
to determine whether upstream development or changes in watershed hydrology have
contributed to increased flow velocities or volumes. Such changes may exacerbate
erosion at the toe of the bank, leading to undermining and structural instability.

The recommended approach to the full replacement of the existing gabion walls
involves the implementation of streambank bio stabilization techniques. This method
entails the removal of the deteriorated gabion baskets and the installation of bio-
gabions, designed to provide both structural support and ecological benefits. To ensure
long-term stabilization at the toe of the channel, it is recommended that traditional
stone-filled gabions be used as a buried foundation. These would serve as the base of
the bio gabion wall system and be constructed in conjunction with a wire Turf
Reinforced Mat (TRM). This approach is known to be highly effective when installed on a
solid base. The buried gabion toe should ideally be placed at or below the streambed
grade, acting as an anchor and reinforcing the streambank toe. However, the feasibility
of burying the toe may be limited by site conditions, particularly because the existing
gabion wall rests directly on exposed bedrock. In such cases, only the uppermost
portion of the toe may be visible during low-flow conditions.

The streambank area above the bio gabion wall would be further stabilized using a
combination of a Wire Turf Reinforced Matrix (WTRM) and TRM. The WTRM would be
applied to the lower section of the bank above the bio gabions, while the TRM would be
used on the upper portions of the slope. This dual system will provide both mechanical
stability and support for vegetation establishment on the slope.

Revegetation efforts will include the planting of woody vegetation and native tree
species to re-establish a stable riparian corridor. These plantings should include non-
spiral root container stock, greenhouse plugs, and root-pruned Root Production Method
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(RPM) trees. All vegetation should be planted at an appropriate time and spacing based
on site conditions and species’ requirements. Where feasible, the use of engineered soil
and soil amendments may be employed to enhance plant survival and growth.
Alternative 1 from the original report is the recommended course of action. The
estimated probable project cost is approximately $583,000.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-10 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST.BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC-10
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 CLEARING 1 LS $ 10,000.00[$  10,000.00
2 REMOVAL OF IMPROVEMENTS 1 LS $ 25,000.00[$ 25,000.00
3 18" HIGH GABION TOE 1040 LF $ 50.00|$ 52,000.00
4 BIO-GABION 3120 FSF $ 4500 |$ 140,400.00
5 EXCAVATION - GRADING 1560 cY $ 28.00|$ 43,680.00
6 SEEDING 5000 sy $ 2.50|$  12,500.00
7 TRM 400 SY $ 15.00 [$  6,000.00
8 WIRE TURF REINFORCEMENT MAT 400 SY $ 35.00|$ _ 14,000.00
9 REFORESTATION 05 AC $ 3,00000[$  1,500.00
10 EROSION CONTROL 1 LS $ 5,00000[$  5,000.00
SUBTOTAL: ~ $ _310,100.00
MOBILIZATION (8%) $ 24,808
UTILITY RELOCATION (20%) $ 62,020
DESIGN ENGINEERING (12%) $ 37,212
GEOTECHNICAL INVESTIGATION (8%) $ 24,808
CONSTRUCTION ADMINISTRATION (10%) $ 31,010
CONTINGENCY (30%) $ 93,030
TOTAL CONSTRUCTION ESTIMATE = $ 583.000.00
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PROJECT NAME: GC-10 Date: 8/1/2025

Table 6.a.ix-2: GC-10 Priority Rating Sheet

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o g < % o 3“:’ c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
o B) o o
— © %) ® E %) ® g %)
TR 3 To 5 T o 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R <] g8 ] ) <]
%) =z =) P =) 2
structure) & & &
Habitable structures, residential (1 lot per structure) 300 3 200 0 50 0 2400
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
| ial, offi ial h 11 .
_ ndustrial, office, commercial or warehouse (1 lot per structure) 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
o o =
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S (9] (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway T R [} b [} P [}
. . L %] =z =] =z =] z
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.



PROJECT NAME: GC-10

Table 6.a.ix-3: GC-10 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
n Gabion Wall 520 PER 10 LF 2 104
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
Y [Gabion Toe 1040 PER 10 LF 2 208
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
J 2l 5| ¢ |2
2 o =) et o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS| 2400
TOTAL SOLUTION POINTS 312
GRAND TOTAL POINTS| 2088
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 583
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 3.581
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Figure 6.a.ix-2 1020-1022 Diversey Drive
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X.  GC-16 1032-1039 Coffey Court
A field visit was performed on the properties of 1037 and 1039 Coffey Court that
showed drainage issues on the side yards. The side yard issue involves poor drainage
that is directing the stormwater towards the basement of the house located at 1032
Coffey Court. An area inlet is located in between the lots of 1032 and 1039 Coffey Court.
The area inlet is functioning properly, but the surrounding area will need to be
maintained. Upstream of the area inlet is where the drainage issue occurs. A low point is
located just upstream of the area inlet and the low point drains towards the house
basement. The swale is not graded properly to direct stormwater away from the house.
Another concern was found in the rear yard of lot 1039 Coffey Court. The grade on the
rear yard is very steep and should be monitored just to make sure the slope does not
fail. From the field visit, the slope seems to be in good condition, but it would be
beneficial for the city and the homeowner to monitor the slope.

The proposed solution to the issue is to drain the existing swale towards the existing
area inlet labeled 25L1-155D. The homeowner would also need to fill the slope that is
draining towards the house to prevent ponding near the house. The estimated probable
project cost is approximately $8,000.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - GC-16 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
GC-16
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 CLEARING 1 LS $ 1,000.00]$  1,000.00
2 EXCAVATION - GRADING 93 cY $ 28.00 [$  2,604.00
3 SEEDING 350 SY $ 2.50|$ 875.00
4 EROSION CONTROL 1 LS $  500.00]|$ 500.00
SUBTOTAL: ~ $  5,000.00
MOBILIZATION (8%) $ 400
UTILITY RELOCATION (0%) $ -
DESIGN ENGINEERING (12%) $ 600
GEOTECHNICAL INVESTIGATION (0%) $ -
CONSTRUCTION ADMINISTRATION (10%) $ 500
CONTINGENCY (30%) $ 1,500
TOTAL CONSTRUCTION ESTIMATE = $ 8.000.00
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PROJECT NAME: GC-16 Date: 8/1/2025

Table 6.a.x-2: GC-16 Priority Rating Sheet

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o g < % o 3“:’ c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 2 100 0 0 0 300
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
Q ] k] ]
— © %) ® E %) ® g %)
TRl 8 | s & |5 | B
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
| ial, offi ial h 11 .
_ ndustrial, office, commercial or warehouse (1 lot per structure) 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
o o =
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S (9] (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway T R [} b [} P [}
. . L %] =z =] =z =] z
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.



PROJECT NAME: GC-16

Date: 8/1/2025

Table 6.a.x-3: GC-16 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
< [swale 90 PER 10 LF 2 18
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
% S ) - | &
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 300
TOTAL SOLUTION POINTS 18
GRAND TOTAL POINTS 282
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 8
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 35.25
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Figure 6.a.x-2 1032-1039 Coffey Court
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b.

Kirkwood Creek Watershed
The Kirkwood Creek watershed contains two projects totaling $368,700, summarized in the

table below:
Project Number Location Cost
KC-1 9636-9724 Greenview Drive $111,700
KC-2 1000-1028 Banyon Drive $257,000

Table 6.b-1: Kirkwood Creek Summary of Cost for Project Areas
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KC-19636-9724 Greenview Drive

Erosion has been identified in the backyards of residential properties located between
9636 and 9724 Greenview Drive. The erosion is primarily attributed to concentrated
surface runoff originating from impervious surfaces upstream, including parking lots and
Sappington Road. This runoff is conveyed down a steep slope, ultimately discharging
into a nearby creek. The resulting high-velocity flow has led to the formation of gullies
within the affected backyards. These gullies originate downstream of the 12-inch
Reinforced Concrete Pipe (RCP) outfall located at 9720 Greenview Drive. Lots 9708 and
9712 Greenview Drive have fences around their backyards that prevent being able to
make any improvements to resolve the issue. Discussions need to take place with the
homeowners about being able to do work in their backyards to be able to resolve the
issue. In the backyards of lots 9636 and 9640 Greenview Drive, there is a wooded area
that has standing water. From the information obtained from the city and county GIS,
there is a 30” RCP and manhole in the area. The manhole was not able to be located due
to tree blockage. However, the outlet pipe was located, and it was full of water, due to
the swale not being defined and maintained downstream.

The proposed scope of work involves the replacement of the existing 24-inch
Corrugated Metal Pipe (CMP) located behind 9704 Greenview Drive with a 24-inch RCP.
This RCP system will be extended approximately 300 linear feet to the rear of 9720
Greenview Drive to mitigate ongoing gully erosion observed in the backyards along this
alignment. A new area inlet is to be constructed in the rear yard between 9720 and
9724 Greenview Drive to intercept surface runoff. Additionally, the existing 12-inch RCP
(designated as structure 25L1-106D), which currently discharges on the 9720 Greenview
property, shall be extended 50 linear feet and connected to the proposed 24-inch RCP
alignment to enhance conveyance efficiency.

The new area inlet shall be a four-sided precast concrete structure, with each side
measuring no less than 36 inches, designed to capture excess surface water. A
vegetated berm shall be installed approximately 10 feet downstream of the inlet to aid
in runoff collection and reduce bypass flow. Furthermore, the area inlet located
between 9700 and 9704 Greenview Drive (identified as 25L1-290D) shall be equipped
with a catch berm to ensure effective containment of upstream flows and prevent
bypassing during peak runoff events.

Maintenance activities are required in the rear yards of 9640 and 9636 Greenview Drive
to remove obstructions and restore proper drainage. Additionally, downstream
maintenance will be necessary to re-establish the hydraulic function of the existing
swale, which has become inefficient and is currently contributing to water accumulation
and flow backup toward the outlet structure.

If implementation of a piped drainage system is determined to be unfeasible due to lack
of property owner approval, an alternative approach would involve the installation of a
biotechnical stabilization system. This system would utilize a soil-filled Rolled Erosion
Control Product (RECP) in conjunction with a Turf Reinforced Mat (TRM) and turf-type
sod. Due to the shade in this area, it is recommended that the sod also be over-seeded
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with a shade-tolerant fescue species—such as Dawson’s Slender, Chewings, or Creeping
Red fescue—to ensure successful establishment in lower-light environments.
Alternative 1 from the previous report is the recommended course of action. The
estimated probable project cost is approximately $111,700.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - KC-1 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
KC-1
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 CLEARING 1 LS $ 5,00000[$  5,000.00
2 24" RCP 300 LF $  140.00]$ 42,000.00
3 AREA INLET 2 EA $ 3,20000|$%  6400.00
4 MANHOLE 1 EA $ 3,000.00|$  3,000.00
5 EXCAVATION - GRADING 20 cY $ 28.00 | $ 560.00
6 SEEDING 350 SY $ 2.50|$ 875.00
7 EROSION CONTROL 1 LS $ 1,500.00|$  1,500.00
SUBTOTAL: ~ $  59,400.00
MOBILIZATION (8%) $ 4,752
UTILITY RELOCATION (20%) $ 11,880
DESIGN ENGINEERING (12%) $ 7,128
GEOTECHNICAL INVESTIGATION (8%) $ 4,752
CONSTRUCTION ADMINISTRATION (10%) $ 5,940
CONTINGENCY (30%) $ 17,820
TOTAL CONSTRUCTION ESTIMATE = $ 111,700.00

Table 6.b.i-1: KC-1 Preliminary Cost Estimate
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PROJECT NAME: KC-1
Table 6.b.i-2: KC-1 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
2o | 88| 2| 88| 2g| 8 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 6 100 0 0 0 900
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 =z 4 o z 4 o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 150 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
k- w w9 w B W0 wv
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: KC-1

Table 6.b.i-3: KC-1 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) 1 EACH 2 2
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure 281 PER 10 LF 3 84.3
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
< [Maintenance 1 EACH 5 5
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o
n 0
0
0
0
0
0
% S ) - | &
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 900
TOTAL SOLUTION POINTS 91.3
GRAND TOTAL POINTS| 808.7
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 111.7
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 7.24
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Figure 6.b.i-2 9636-9724 Greenview Drive

107



The City of Crestwood
Crestwood Stormwater Master Plan Update

108



The City of Crestwood
Crestwood Stormwater Master Plan Update

109



The City of Crestwood
Crestwood Stormwater Master Plan Update

KC-2 1000-1028 Banyon Drive
Erosion along the banks of Kirkwood Creek is threatening fences and utilities along the
rear yards between 1000 and 1028 Banyon Drive.

To enhance channel stability and prevent erosion, the installation of a buried rock
gabion toe is recommended. Stone-filled gabions, when placed on a properly prepared
and compacted subgrade, provide a durable and resilient solution for toe stabilization,
particularly when integrated with a Wire Turf Reinforcement Mat (WTRM). The gabion
structure should be embedded at or slightly below the streambed elevation to function
as structural reinforcement for the streambank toe.

The bank slope above the gabion should be regraded and transitioned smoothly from
the top of the gabion to the bank crest, with WTRMs installed over these regraded
slopes to provide long-term erosion protection. Alternative 1 from the original report is
the recommended course of action. The estimated probable project cost is
approximately $257,000.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - KC-2 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
KC-2
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 CLEARING 1 LS $ 500000]$  5,000.00
2 BIO-GABION 2010 FSF $ 45.00 |$  90,450.00
3 EXCAVATION - GRADING 760 cY $ 28.00[$  21,280.00
4 REFORESTATION 2 ACRE |$ 300000|$  6,000.00
5 SEEDING 290 sy $ 2.50] $ 725.00
6 WTRM 290 sy $ 35.00|$  10,150.00
7 EROSION CONTROL 1 LS $ 3,00000[$  3,000.00
SUBTOTAL: ~ $_ 136,700.00
MOBILIZATION (8%) $ 10,936
UTILITY RELOCATION (20%) $ 27,340
DESIGN ENGINEERING (12%) $ 16,404
GEOTECHNICAL INVESTIGATION (8%) $ 10,936
CONSTRUCTION ADMINISTRATION (10%) $ 13,670
CONTINGENCY (30%) $ 41,010
TOTAL CONSTRUCTION ESTIMATE = $ 257.000.00

— A S
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PROJECT NAME: KC-2
Table 6.b.ii-2: KC-2 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o 3“:’ < % o 3“:’ c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 7 15 0 700
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 4 0 0 400
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
Q ] k] ]
— = %] ==l %] =) %]
2] 3 | §s| &8 [ €3 | =
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable struct ) idential (1 lot truct
abitable structures, residential (1 lot per structure) 300 0 150 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 2 25 0 200
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 150 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
e e =
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S . (9] . (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway T R [} b [} P [}
. . . 4 z 4 o z 4 o z
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: KC-2 Date: 8/1/2025

Table 6.b.ii-3: KC-2 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
n Gabion Wall 1340 PER 10 LF 2 268
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
> 0
5 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o
n 0
0
0
0
0
0
% S ) - | &
= o =% 3 n
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS| 1300
TOTAL SOLUTION POINTS 268
GRAND TOTAL POINTS| 1032
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 257
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 4.016
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Figure 6.b.ii-2 1000-1028 Banyon Drive
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C.

Mulberry Creek Watershed
Alternates for MC-6 have been included in the table below for tracking purposes and are not

displayed in the Mulberry Creek project total. The Mulberry Creek watershed contains 18
projects totaling $2,873,100, summarized in the table below:

Project Number Location Cost
MC-1 9440-9506 Lodge Pole Lane $3,200
MC-5 9600 Block Yorkshire Estates Drive $671,200
MC-6 9781-9783 Twin Vista Drive $56,400

MC-6.2 9781-9783 Twin Vista Drive (alt. 2) $155,000
MC-6.3 9781-9783 Twin Vista Drive (alt. 3) $1,853,400
MC-7 8900 Block Lindenhurst Drive $217,900
MC-10 9000 Block Maple Grove/Sky Crest $600,300
MC-11 Existing Channel-Lowill Lane to $307,800

Crest Oak Lane

MC-12 8900 Block Rudson Lane $624,800
MC-13 8866-8878 Rudson Lane $51,200
MC-14 10069-10075 Baberton Drive $59,100
MC-15 8901 Manda Lane S0
MC-16 Mulberry Creek Crossing $63,400
MC-17 8701-8715 Gayle Avenue $90,900
MC-18 8718-8722 Villa Crest Drive $14,600
MC-19 9409 Sappington Greens Lane $9,200
MC-21 8856 Glen Rose Drive $9,600
MC-22 9875 Richter Lane $6,100
MC-23 Eudora Court/Arban Drivel $76,000
MC-24 9501-9503 Crain Court $11,400

Table 6.c-1: Mulberry Creek Summary of Cost for Project Areas

116



The City of Crestwood
Crestwood Stormwater Master Plan Update

MC-1 9440-9506 Lodge Pole Lane

The structural armoring along the north bank of the channel, between 9440 and 9506
Lodge Pole Lane, is eroding to the point where armor material is being displaced. Visual
inspection indicates toe scour and undermining of the grouted riprap, particularly along
the lower portion of the side slope. This progressive loss of support is reducing the
effectiveness of the slope stabilization system and poses a potential threat to the
structural integrity of residential fencing located near the top of bank. Continued
erosion may result in further land loss and compromised private property assets.

The areas where the grouted riprap is beginning to deteriorate should be replaced and
grouted to match the existing channel bank. Alternative 2 from the original report is the
recommended course of action. The estimated probable project cost of is approximately
$3,200.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-1 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-1
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 EXCAVATION - GROUTED RIP RAP 10 cY $ 15.00 | $ 150.00
2 GROUTED RIP RAP 20 sy $ 28.00 | $ 560.00
3 REMOVAL - GROUTED RIP RAP 10 cY $ 20.00 | $ 200.00
4 SEEDING 80 sY $ 2.50| $ 200.00
5 EROSION CONTROL 1 LS $  500.00]$ 500.00
SUBTOTAL: ~ $  1,700.00
MOBILIZATION (8%) $ 136
UTILITY RELOCATION (20%) $ 340
DESIGN ENGINEERING (12%) $ 204
GEOTECHNICAL INVESTIGATION (8%) $ 136
CONSTRUCTION ADMINISTRATION (10%) $ 170
CONTINGENCY (30%) $ 510
TOTAL CONSTRUCTION ESTIMATE = $  3.200.00

——
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PROJECT NAME: MC-1
Table 6.c.i-2: MC-1 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
2] 3 | §s| &8 [ €3 | =
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw % S w g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-1

Date: 8/1/2025

Table 6.c.i-3: MC-1 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization 160 PER 10 LF 2 32
< [Maintenance PER 10 LF 5 0
=
< 0
5
= 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
2 S ) a2 | 2
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 0
TOTAL SOLUTION POINTS 32
GRAND TOTAL POINTS -32
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 3.2
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = -10
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Figure 6.c.i-2 9440-9506 Lodge Pole Lane

122



The City of Crestwood
Crestwood Stormwater Master Plan Update

MC-5 9600 Block Yorkshire Estates Drive

An inspection was conducted beginning at 9648 Yorkshire Estates Drive, where gabion
walls were identified along the south side of the creek. The base of these structures is
exhibiting significant corrosion, resulting in the failure of the gabion basket foundations.
Additionally, several sections of the gabions are bulging, which appear to be attributable
to the presence of nearby trees. In at least one location, tree roots have penetrated the
gabion structure, further compromising its integrity.

Progressing downstream within the channel, an outlet pipe labeled 26L1-213D was
located. The gabions in this vicinity are in generally good condition and will require only
routine maintenance. However, another outlet pipe, labeled 26L1-053D, was found to
be in poor condition. A substantial sinkhole, approximately eight feet in depth, was
observed at this location. This sinkhole is contributing to increased erosion in the area.
The Corrugated Metal Pipe (CMP) connected to the Reinforced Concrete Pipe (RCP) has
deteriorated due to erosion and will need to be replaced in conjunction with the
sinkhole repair to mitigate future reoccurrence.

Further along the south side of the creek, additional gabion walls were noted to exhibit
similar deficiencies as those upstream, primarily involving failure of the lower layers. In
contrast, gabion walls along the north side of the creek were observed to be in stable
condition.

On the north side, a third outlet pipe, identified as 26L1-016D, was found with grouted
riprap installed around the outlet. The riprap is experiencing undermining and will
require replacement to ensure long-term stability and prevent potential failure.

At 9628 Yorkshire Estates Drive, a block retaining wall located in the backyard is in poor
condition and must be removed. The existing wall has been extended by the property
owners using additional blocks, which are also failing. An adjacent gabion wall on the
same property is leaning and will require replacement. A tree positioned directly atop
this wall is exacerbating the structural instability.

Further downstream, additional gabion structures were found in substandard
conditions, with numerous sections missing or exhibiting failure of the bottom layer.

Inspections of properties located at 9616 and 9620 Yorkshire Estates Drive revealed that
the residences are situated at a lower elevation relative to the top of the box culvert
labeled 26L1-037D. A hydraulic analysis will be necessary to determine whether the
existing culvert has adequate capacity to convey the 100-year storm event. A potential
mitigation measure includes the installation of a 220-foot-long, four-foot-high floodwall
to protect the residential structures from inundation. Additionally, where a concrete
swale connects at a bend in the system, signs of undermining were observed, and
corrective maintenance will be required at that location.

The proposed scope of work includes the construction of approximately 220 linear feet
of floodwall, with a height of four feet, to provide overbank flood protection for the
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properties located at 9616 and 9620 Yorkshire Estates Drive. This proposed height
accounts for the overtopping elevation of New Sappington Road.

Hydraulic capacity at the overtopping location is primarily governed by the existing
culvert structure identified as 26L1-040D, which consists of a double six-foot by 11.5-
foot Reinforced Concrete Box (RCB) culvert system situated beneath New Sappington
Road. Per the Metropolitan St. Louis Sewer District’s (MSD) Gravois Creek Watershed
Study, and verified using aerial topographic elevation data, this culvert provides
sufficient conveyance for the 15-year storm event.

Approximately 870 linear feet of stream bank and existing gabions should be removed
and re-graded using geogrid reinforcement and rolled erosion control products (RECP).
The toe of the slope within this reach generally consists of exposed bedrock, which
contributes to inherent slope stability; however, in segments where bedrock is absent,
continued erosive degradation has been observed. These locations will require
regrading to stable slope geometries and reinforcement through the establishment of
vegetative cover.

Streambank stabilization in vegetated zones shall be accomplished using Turf
Reinforcement Mat (TRM) and Wire Turf Reinforcement Mat (WTRM) systems to
enhance root support and surface protection where velocities are high. In areas
adjacent to the low water line where vegetation cannot be reliably established,
structural toe protection will be necessary to prevent undercutting and sloughing.
Organic fiber logs or riprap may be appropriate for these locations. All revegetation
efforts will utilize native riparian and woodland species to ensure compatibility with the
existing ecosystem and to support long-term bank stability.

The existing eroded CMP outlet structures along the creek are to be replaced with new
RCP sections, with each replacement sized according to the corresponding existing CMP
dimensions. In conjunction with the pipe replacement, all associated erosion at each
outlet location must be remediated to ensure structural stability and long-term
functionality of the new RCP installations.

The estimated probable project cost is approximately $671,200.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-5 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-5
ITEM NUMBER DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 10,000.00|$ 10,000.00
2 FLOODWALL 30 CY $ 700.00({$ 21,000.00
3 EXCAVATION - EXISTING STRUCTURAL WALL SYSTEM 260 CY $ 12.00| $ 3,120.00
4 EXCAVATION - GRADING 400 CY $ 12.00| $ 4,800.00
5 GROUTED RIP RAP 10 SY $ 110.00| $ 1,100.00
6 GABION WALL 250 FSF $ 50.00({$ 12,500.00
7 CONCRETE SWALE REPAIR 1 LS $ 1,000.00|$ 1,000.00
8 54" RCP 40 LF $ 225.00| $ 9,000.00
9 PUNCH THROUGH WALL 1 EA $ 8,000.00$ 8,000.00
10 GEOGRID REINFORCED FILL SLOPE RECP 8800 FSF $ 30.00( $ 264,000.00
11 MATERIAL TO BE HAULED OFF SITE 260 CY $ 15.00| $ 3,900.00
12 REFORESTATION 1.3 ACRE $ 3,000.00($ 3,900.00
13 SEEDING 630 SY $ 250| $ 1,575.00
14 TRM 870 SY $ 15.00| $ 13,050.00
SUBTOTAL: = $ 357,000.00
MOBILIZATION (8%) § 28,560
UTILITY RELOCATION (20%) $ 71,400
DESIGN ENGINEERING (12%) $ 42,840
GEOTECHNICAL INVESTIGATION (8%) $ 28,560
CONSTRUCTION ADMINISTRATION (10%) $ 35,700
CONTINGENCY (30%) $ 107,100
TOTAL CONSTRUCTION ESTIMATE = .
mreliminary Cost Estimate 207120000
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PROJECT NAME: MC-5
Table 6.c.ii-2: MC-5 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 15 25 0 2250
Address:
Basement (1 lot per structure) 200 0 100 15 15 0 1500
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
2] 3 | §s| &8 [ €3 | =
1.2.1 Threatening Structure (Ratio=Height of bank/distance from IE' R 2 u?' b 2 ..2 a <25
[} [ =) n O
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 15 50 0 3000
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-5

Table 6.c.ii-3: MC-5 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) 1 EACH 2 2
Outlet Pipe Extension 40 PER 10 LF 1 4
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization 880 PER 10 LF 2 176
= [Berm PER 10 LF 1 0
'gz_c Flood Wall 220 PER 10 LF 3 66
E Maintenance 4 EACH 5 20
w
w 0
o
[ 0
7
8 0
S 0
& 0
o
n 0
0
0
0
0
0
. Z g 2 |z
2 S 9 0 5
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS| 6750
TOTAL SOLUTION POINTS 268
GRAND TOTAL POINTS| 6482
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 671.2
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 9.657
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Figure 6.c.ii-2 9600 Block Yorkshire Estates Drive
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MC-6 9781-9783 Twin Vista Drive

Structural flooding is observed between 9781 and 9783 Twin Vista Drive as a result of
hydraulic surcharge from area inlets 25L4-060D and 25L4-061D. The absence of an
overflow conveyance system prevents the excess runoff from being redirected
downstream without encountering structures. Furthermore, the existing 42-inch storm
sewer line located between the two properties lacks adequate capacity, worsening the
localized flooding conditions during storm events.

Alternative 1

The most cost-effective solution to the issue involves implementing comprehensive
floodproofing measures for the adjacent garage and residence. This includes sealing or
eliminating all low-elevation openings that could permit water intrusion and reinforcing
or modifying the building foundations to enhance their resistance to hydrostatic and
hydrodynamic flood forces. The concrete to the rear of the structure should also be
removed and replaced to provide positive drainage away from the structure. This
solution prioritizes floodproofing the affected structure to prevent water intrusion while
the area inlet’s capacity is exceeded. The existing 42” line, line 25L4-060D, still lacks the
capacity to drain the 100-year storm due to the reduced slope through this section. The
estimated probable project cost is approximately $56,400.

Alternative 2

Alternative 2 involves detaining the stormwater currently draining to inlet 25L4-060D.
The recommended project would be to construct a detention pond and reconstruct inlet
25L4-061D to serve as the outlet structure for the proposed pond to reduce the peak to
the capacity of the existing 12” RCP. This reduction would serve to improve the
functionality of the existing area inlet, but line 25L4-060D still lacks the capacity to drain
the off-site 100-year flow from the north due to its reduced slope. Additionally, a
drainage easement for the detention pond and its access would need to be purchased
from the owner of 9780 East Watson Road. The estimated probable cost for providing
detention north of 9783 Twin Vista Drive is $155,000. Alternative 2 has been ranked
using the prioritization form but is not displayed on the project summary table due to
receiving a lower score.

Alternative 3

Alternative 3 consists of upsizing the existing 42” RCP downstream of inlet 25L4-060D.
Approximately 1,306 linear feet of existing 42” would need to be removed and replaced
with 5’x5’ RCBC or 8’x3’ RCBC depending on the available cover. Survey and additional
analysis are needed to confirm the extent of downstream improvements and verify the
capacity of downstream structures. The estimated probable cost for upsizing the
existing 42” RCP to 5’x5’ RCBC is $1,853,400. The surrounding lines have a greater slope;
therefore, further analysis may provide an option where a limited number of sections
can be reconstructed to share the grade. It is unknown whether utility conflicts or other
factors led to the reduced slope of line 25L4-060D. Based on these factors, Alternative 3
has been ranked using the prioritization form but is not displayed on the project
summary table due to receiving a lower score.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-6 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-6
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 FLOOD PROOFING EA $ 50,000.00[$ 50,000.00
SUBTOTAL: = $ 50,000.00
MOBILIZATION (8%) $ 4,000
UTILITY RELOCATION (0%) $ -
DESIGN ENGINEERING (12%) $ 6,000
GEOTECHNICAL INVESTIGATION (0%) $ -
CONSTRUCTION ADMINISTRATION (10%) $ 5,000
CONTINGENCY (30%) $ 15,000
TOTAL CONSTRUCTION ESTIMATE = $ 80,000.00
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PROJECT NAME: MC-6
Table 6.c.iii-2: MC-6 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 1 25 0 150
Address:
Basement (1 lot per structure) 200 0 100 1 15 0 100
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< " ion (>6" ; :
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
£e| 3 | €3] 3 | €3 | =
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
% z =) z b o =4
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° £ ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.

HEJI:INEI:I@SHIFF![N
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PROJECT NAME: MC-6 Date: 8/1/2025

Table 6.c.iii-3: MC-6 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
=
8 No..Add‘I 0 Points pe.r 10 0
o Projects: Add'l Proj.:
2 2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 1 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
= [Berm PER 10 LF 1 0
';z_c Floodproofing 1 EACH 10 10
g 0
w 0
[ 0
w
8 0
S 0
& 0
o 0
0
0
0
0
0
2 s ) a2 | 2
= S S a | o
Q . & 2 = P
< |4.1 Ease of Implementation (No. of Easements) © —
Points for Easements 0
TOTAL PROBLEM POINTS 250
TOTAL SOLUTION POINTS 10
GRAND TOTAL POINTS 240
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 80
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 3
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HDQNER@SHIFF\‘IN
ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-6 - Alternative 2 DATE: 10/6/2025
CRESTWOOD, MISSOURI EST. BY: KMM
HORNER & SHIFRIN PROJECT # 250103000 CHK.BY: _ SMR
MC-6
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 EA $ 18,000.00 [$ _ 18,000.00
2 DRAINAGE EASEMENT PURCHASE 14325 SF $ 150 [$  21,487.50
3 EXCAVATION AND GRADING 1200 cY $  12.00[$  14,400.00
4 OUTLET STRUCTURE, REBUILD EXISTING INLET 1 EA $_ 8,500.00 [$ 8,500.00
5 STABILIZATION 1 LS $ 20,000.00 [$  20,000.00
SUBTOTAL:| = $ 8240000
MOBILIZATION (8%) $ 6,592
UTILITY RELOCATION (20%) $ 16,480
DESIGN ENGINEERING (12%) $ 9,888
GEOTECHNICAL INVESTIGATION (8%) $ 6,592
CONSTRUCTION ADMINISTRATION (10%) $ 8,240
CONTINGENCY (30%) 5 24,720
TOTAL CONSTRUCTION ESTIMATE| = $_155,000.00

HORNERSSSHIFRIN
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PROJECT NAME: MC-6 - ALTERNATIVE 2 Date: 10/6/2025

Table 6.c.iii-3: MC-6 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
=
8 No..Add'I 0 Points pe.r 10 0
o Projects: Add'l Proj.:
2 2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 1 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
« |Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= |Streambank Biostabilization PER 10 LF 2 0
E Berm 400 PER 10 LF 1 40
E Floodproofing EACH 10 0
g 0
E 0
[a) 0
w
8 0
S 0
& 0
o 0
0
0
0
0
0
n 3 2z n
2 s g o | &
2 S S a2 | 5
2 . S 2 4 7
< [4.1 Ease of Implementation (No. of Easements) ©o -
Points for Easements 0
TOTAL PROBLEM POINTS 250
TOTAL SOLUTION POINTS 40
GRAND TOTAL POINTS 210
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 155
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 1.355
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HDQNER@SHIFF\‘IN
ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

[CRESTWOOD STORMWATER UPDATE - MC-6 - Alternative 3 DATE: 10/6/2025
CRESTWOOD, MISSOURI EST. BY: KMM
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-6
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 EA $ 65,000.00 | $ 65,000.00
2 EXCAVATION AND GRADING 3069 cY $ 12.00$ 36,828.00
3 5'x5' RCBC 1306 LF $ 565.00|$  737,890.00
4 8'x8' CURB INLET, AREA INLET, MANHOLE 9 EA $ 12,000.00 |$  108,000.00
5 HEADWALL, WINGWALLS, AND APRON 1 EA $ 18,000.00 | $ 18,000.00
6 STABILIZATION 1 LS $ 20,000.00 | $ 20,000.00
SUBTOTAL: =~ $  985,800.00
MOBILIZATION (8%) $ 78,864
UTILITY RELOCATION (20%) $ 197,160
DESIGN ENGINEERING (12%) $ 118,296
GEOTECHNICAL INVESTIGATION (8%) $ 78,864
CONSTRUCTION ADMINISTRATION (10%) $ 98,580
CONTINGENCY (30%) $ 295,740

TOTAL CONSTRUCTION ESTIMATE

$ 1,853,400.00

HORNERSSSHIFRIN
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PROJECT NAME: MC-6 - ALTERNATIVE 3

Date: 10/6/2025

Table 6.c.iii-3: MC-6 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
=
8 No..Add'I 0 Points pe.r 10 0
o Projects: Add'l Proj.:
2 2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) 1 EACH 1 1
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) 1300 PER 10 LF 3 390
« |Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= |Streambank Biostabilization PER 10 LF 2 0
S [Berm PER 10 LF 1 0
E Floodproofing EACH 10 0
g 0
E 0
[a) 0
w
8 0
S 0
& 0
o 0
0
0
0
0
0
= ) z n
g s S - | &
2 S S a2 | 5
2 . S 2 4 7
< [4.1 Ease of Implementation (No. of Easements) ©o -
Points for Easements 0
TOTAL PROBLEM POINTS 250
TOTAL SOLUTION POINTS 391
GRAND TOTAL POINTS| -141
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 1853.4
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = -0.076
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Figure 6.c.iii-2 9781-9783 Twin Vista Drive
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iv.

MC-7 8900 Block Lindenhurst Drive

A site inspection of the properties located between 8966 and 8978 Lindenhurst Drive
revealed multiple drainage and erosion control deficiencies. Rear yard flooding and
slope instability are evident, likely due to inadequate stormwater conveyance and lack
of proper grading. At 9656 Lindenhurst Drive, the property owner has implemented
provisional mitigation measures, including the placement of sandbags along the east
basement window well and the excavation of a narrow, non-engineered drainage
channel to redirect surface runoff. At 8968 Belmar Court, a structurally insufficient
retaining wall appears to be contributing to progressive erosion and potential slope
failure. Furthermore, standing water was observed on the sidewalk in front of 8968
Lindenhurst Drive, suggesting poor surface drainage and the need for evaluation of
curb/gutter function and pavement grading in that location. These conditions warrant
further hydrologic assessment and may require engineered solutions to prevent
continued infrastructure degradation and property damage.

The property at 8978 Belmar Court is experiencing localized flooding attributed to a
recent building addition on the school property directly to the south. While a culvert
discharges runoff toward an existing drainage ditch along Richter Lane, the ditch lacks
clear definition and is heavily vegetated, impeding effective stormwater conveyance. To
mitigate overflow onto the adjacent roadway and into area inlet 26L1-070D, it is
recommended that the swale be cleared and regraded to reestablish proper flow paths.
Given the increased runoff from the new development, the existing inlet (26L1-070D) is
insufficient to manage a 15-year design storm and may require hydraulic upgrades or
additional infrastructure to meet capacity needs. See below for the recommended
solution to each issue.

Component 1 — This solution proposes the installation of a subsurface drainage system
within the rear yards of the affected properties, with discharge connected to the
existing municipal stormwater infrastructure at curb inlet 26L1-007D on Lindenhurst
Drive. The scope includes the installation of a new curb inlet at 8968 Belmar Court to
address chronic surface ponding and sidewalk inundation. Additionally, an area inlet will
be installed in between the properties at 8969 and 9656 Lindenhurst Drive and 8968
and 8970 Lindenhurst Drive to intercept overland flow and mitigate localized yard
flooding and erosion. Approximately 329 linear feet of 12-inch diameter RCP will be
installed to provide hydraulic connectivity between the new inlets and the existing
storm sewer network.

This drainage improvement is intended to alleviate recurring drainage and erosion
concerns by facilitating the positive conveyance of stormwater runoff from rear yards to
the public storm system.

Component 2 — A system of existing drainage structures, including area inlets designated
as 26L1-070D and 26L1-071D, along with an unlabeled CMP end section, is situated
south of the property located at 8978 Lindenhurst Drive. These structures currently
discharge to junction box 26L1-068D. It is recommended that site grading be revised in
the vicinity of the inlets to optimize surface runoff capture and mitigate excessive
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bypass flow. Additionally, regrading and redefining the existing swale within the
adjacent wooded area is advised to improve stormwater conveyance and reduce the
potential for drainage impacts to properties along Lindenhurst Drive and Belmar Court.

Component 3 — Two 100-foot lengths of four-foot-high block retaining walls terraced
behind 8963 Belmar Court. Geotechnical investigation is needed prior to foundation
design and wall drainage needs, to be provided with final design.

Component 4 — Provide backyard drainage swales behind the residences of Belmar
Court to divert the stormwater to existing inlet structures. The estimated probable cost
for all four components is approximately $217,900.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-7 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-7
ITEM NUMBER DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
1 15" RCP 272 LF $ 115.00 | $  31,280.00
2 24" RCP 104 LF $ 140.00 | $  14,560.00
2 MODULAR BLOCK WALL 400 SF $ 48.00|$  19,200.00
3 CONNECTION TO EXISTING STRUCTURE 1 EA $ 2,400.00|% 2,400.00
4 CURB INLET 1 EA $ 3,150.00]% 3,150.00
5 AREA INLET 2 EA $ 3,200.00]% 6,400.00
6 CONCRETE DRIVEWAY 6 SY $ 93.00 | $ 558.00
7 S CURB AND GUTTER 60 LF $ 50.00 | $ 3,000.00
8 CONCRETE SIDEWALK 4 SY $ 63.00 [ § 252.00
9 ASPHALT PAVEMENT 15 SY $ 100.00 | $ 1,500.00
10 EXCAVATION - GRADING 980 CY $ 28.00|$  27,440.00
11 SEEDING 225 SY $ 250| % 562.50
12 CLEARING 1 LS $ 2,500.00|% 2,500.00
14 EROSION CONTROL 1 LS $ 2,000.00|% 2,000.00
15 TRAFFIC CONTROL 1 LS $ 1,000.00]$ 1,000.00
SUBTOTAL: = $ 115,900.00
MOBILIZATION (8%) $ 9,272
UTILITY RELOCATION (20%) $ 23,180
DESIGN ENGINEERING (12%) $ 13,908
GEOTECHNICAL INVESTIGATION (8%) $ 9,272
CONSTRUCTION ADMINISTRATION (10%) $ 11,590
CONTINGENCY (30%) $ 34,770
TOTAL CONSTRUCTION ESTIMATE = $ 217,900.00

Table 6.c.iv-1: MC-7 Preliminary Cost Estimate

149



PROJECT NAME: MC-7
Table 6.c.iv-2: MC-7 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o g < % o g c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 6 25 0 900
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
=} =R F=RPN
B e | 8 | &5 | 8 | €5 8
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 150 5 50 0 750
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i o
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S . (9] . (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S e 3 S
. . . . %] 0w O v O
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-7

Table 6.c.iv-3: MC-7 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure 329 PER 10 LF 3 98.7
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
= [Berm PER 10 LF 2 0
lgt_: Swale Maintenance 300 PER 10 LF 2 60
E New Pipe 47 PER 10 LF 3 14.1
w
w 0
o
[ 0
7
8 0
S 0
& 0
o
n 0
0
0
0
0
0
. Z g 2 |z
3 S 9 0 S
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS| 1650
TOTAL SOLUTION POINTS| 172.8
GRAND TOTAL POINTS| 1477.2
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 217.9
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 6.779
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Figure 6.c.iv-2 8900 Block Lindenhurst Drive
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V.

MC-10 9000 Block Maple Grove/Sky Crest

The segment of the open channel located between Sky Crest Drive and Maple Grove
Drive, upstream of Meadowfern Drive, exhibits significant erosion and degradation. This
channel does not follow a naturally occurring alignment, and the existing longitudinal
slope of approximately 2.6% generates flow velocities in the range of 15 to 20 feet per
second, which are sufficient to cause erosive conditions. Active signs of erosion,
including channel incision and downcutting, are present throughout the reach. In
addition, structural failures have been observed along the channel banks, where timber
retaining walls are deteriorating and brick masonry walls are also showing signs of
instability. Certain low-lying sections of the channel contain ponded water with depths
up to one foot, indicating poor drainage or grade control issues. The presence of
overhead utility infrastructure, specifically power poles situated adjacent to the channel,
presents additional constraints to performing maintenance or reconstruction activities
without first relocating the utility poles.

To address the current drainage issue, the proposed improvement involves the
installation of approximately 791 linear feet of 54-inch RCP. This conveyance system will
be supported by the construction of four area inlets strategically located to intercept
existing stormwater flows and integrate them into the new system.

The first area inlet is to be installed between Lots 9063 and 9057 Sky Crest, allowing for
a connection to the existing 21-inch CMP designated as 26M3-108D. The second inlet
will be located between 9054 and 9048 Maple Grove, serving to tie the existing 24-inch
RCP labeled 26M3-063D into the new 54-inch RCP system. The third inlet will be
constructed between 9033 and 9027 Sky Crest to connect the 15-inch RCP identified as
26M2-237D. Lastly, a fourth area inlet is proposed between 9012 and 9006 Maple
Grove, aligned with the existing drainage channel, to convey stormwater to the existing
curb inlet labeled 26M2-210D located beneath Meadowfern Drive.

This configuration ensures effective integration of the proposed infrastructure with the
existing stormwater network, thereby improving flow capacity and reducing erosion in
the rear yards. Alternative 1 from the previous report is the recommended course of
action. The estimated probable project cost is approximately $600,300.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-10 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-10
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 10,000.00 [$  10,000.00
2 CLEARING 1 LS $ 10,000.00|$  10,000.00
3 EXCAVATION - GRADING 150 cY $ 28.00|$  4,200.00
4 54" RCP 799 LF $ 22500|$ 179,775.00
5 AREA INLET - SPECIAL 120 INCH DIAMETER 2 EA $ 20,600.00 [$  41,200.00
6 MANHOLE - SPECIAL 120 INCH DIAMETER 2 EA $ 20,600.00|$  41,200.00
7 CURB INLET - SPECIAL 120 INCH DIAMETER 1 EA $ 20,600.00 [$  20,600.00
8 TYPE 5 AGGREGATE BASE - 4 " THICK 7 sy $ 10.26 | $ 71.82
9 7" P.C. CONCRETE- NON REINFORCED 7 sy $  110.00]$ 770.00
10 SIDEWALK 7 sy $ 50.00 | $ 350.00
11 SEEDING 440 sy $ 250/$  1,100.00
12 EROSION CONTROL 1 LS $ 10,000.00|$  10,000.00
SUBTOTAL: ~ $ 319,300.00
MOBILIZATION (8%) $ 25,544
UTILITY RELOCATION (20%) $ 63,860
DESIGN ENGINEERING (12%) $ 38,316
GEOTECHNICAL INVESTIGATION (8%) $ 25,544
CONSTRUCTION ADMINISTRATION (10%) $ 31,930
CONTINGENCY (30%) $ 95,790
TOTAL CONSTRUCTION ESTIMATE = $ 600.300.00
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PROJECT NAME: MC-10
Table 6.c.v-2: MC-10 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o 3“:’ < % o 3“:’ c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
Q ] k] ]
=} =R F=RPN
B e | 8 | &5 | 8 | €5 8
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
% z =) z b o =4
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 22 50 0 4400
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
e e e
k- w w9 w B W0 wv
e | § | 25| 8§ | 23| B
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway 'E_ R g '-'?_ " S u? g <Z)'
. . . . %] 0w O v O
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-10

Date: 8/1/2025

Table 6.c.v-3: MC-10 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
=
8 No..Add‘I 0 Points pe.r 10 0
o Projects: Add'l Proj.:
2 2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure 791 PER 10 LF 3 237.3
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
> [Berm PER 10 LF 2 0
';z_c New Pipe PER 10 LF 3 0
g 0
E O
[ 0
w
8 0
S 0
& 0
o 0
0
0
0
0
0
2 s ) a2 | 2
= S S a | o
= . S % - n
< |4.1 Ease of Implementation (No. of Easements) © —
Points for Easements 0
TOTAL PROBLEM POINTS| 4400
TOTAL SOLUTION POINTS| 237.3
GRAND TOTAL POINTS| 4162.7
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 600.3
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 6.934
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Figure 6.c.v-2 9000 Block Maple Grove/Sky Crest
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Vi.

MC-11 Existing Channel-Lowill Lane to Crest Oak Lane

Residents have reported stream bank erosion in the backyards of homes behind 9010
Lowill Lane and along a reach between 9004 Lowill Lane and 9904 Harwich Drive for
both sides of Mulberry Creek. In addition to the erosion of this channel section,
residents at 9904 and 9910 Harwich Drive and 10028 Harwich Drive have reported
structural flooding. A larger cross-section and reduced longitudinal slope are needed to
promote resiliency of the channel section. Without these alterations, the channel will
continue to erode until these conditions stabilize naturally.

At the downstream end of the channel, houses 9904 and 9910 Harwich Drive are having
flooding problems due to an undersized 10x10-foot RCBC (26M2-232D). From the field
investigation, the two houses seem to have a lower-level finish flood elevation (FFE)
elevation than the top of the existing box culvert. Floodproofing should be implemented
for these structures due to the comparative elevation.

Going upstream of the channel, the north bank of the channel has grouted riprap in
some places due to previously observed erosion. On the south bank, there is no grouted
riprap and the bank is fully vegetated. The slopes seem to be in good condition and no
erosion problems were found.

Upon reaching the vicinity of 10010 Harwich Drive, the channel exhibits a noticeable
reduction in width. Several stormwater outlet pipes and sanitary sewer manholes are
situated within the channel. Both banks are undergoing active erosion and vertical
incision (downcutting) of the channel bed. Multiple pedestrian and vehicular bridges
span the channel, with accumulated debris observed—likely due to elevated water
surface elevations during high-intensity storm events. At 10050 Harwich Drive, a section
of the channel is reinforced with gabion retaining walls, which appear to be structurally
sound and functioning as intended.

Further downstream, at 9010 Lowill Lane, the proximity of the residential structure to
the channel poses a risk, especially considering the insufficient channel depth to
effectively convey peak stormwater flows. From 9010 to 9028 Lowill Lane, the channel
continues to constrict in width. Multiple sanitary sewer manholes are located within the
channel bed. Of particular concern is the manhole at 9004 Lowill Lane, which has a
partially dislodged lid, presenting a potential public safety and contamination hazard.
Additionally, two other manholes in this reach are fully exposed, likely a result of high
stormwater velocity and erosive flow conditions.

At 9034 Lowill Lane, two distinct discharge points converge into a single outfall. A riprap
energy dissipation basin is located at this confluence and is currently functioning
effectively. However, based on field assessments, routine maintenance of the stilling
basin is recommended to ensure continued performance and to prevent sediment
accumulation and structural degradation.

The second component of the project involves the installation of approximately 3,740
linear feet of bio-engineered bank stabilization along both the left and right banks of
Mulberry Creek. Prior to construction, existing riparian vegetation within the designated
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reach must be cleared, with efforts made to preserve mature, well-established trees
where feasible. The existing streambanks will be regraded and re-contoured to achieve
stable side slopes, and the channel realignment will incorporate enhanced sinuosity,
including the construction of alternating pool and riffle sequences to emulate natural
fluvial morphology. Bank stabilization will be achieved using TRMs in accordance with
industry standards for bio-engineered streambank protection. Additionally, a
downstream channel segment approximately 100 linear feet in length, located adjacent
to 10028 Harwich Drive, may be widened based on bio-engineering criteria to alleviate
localized flooding conditions. Restoration efforts will include replanting of native
riparian tree species to reestablish ecological functions and improve corridor stability.
The estimated probable project cost is approximately $307,800.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-11 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-11
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 EXCAVATION - CHANNEL WIDENING 530 cY $ 30.00|$  15,900.00
2 EXCAVATION - GRADING 100 cY $ 30.00 [$  3,000.00
3 FLOODWALL - 4' HIGH 30 cY $  800.00|$ 24,000.00
4 MATERIAL TO BE HAULED OFFSITE 530 cY $ 20.00 [$  10,600.00
5 SANITARY SEWER MAINTENANCE 3 EA $ 1,500.00|$  4,500.00
6 REFORESTATION 2.5 ACRE |$ 300000|$  7,500.00
7 SEEDING 1810 sy $ 250|$  4525.00
8 TRM 1572 SY $ 1500 |$ _ 68,580.00
9 EROSION CONTROL 1 LS $ 25,000.00|$  25,000.00
SUBTOTAL: ~ $_ 163,700.00
MOBILIZATION (8%) $ 13,096
UTILITY RELOCATION (20%) $ 32,740
DESIGN ENGINEERING (12%) $ 19,644
GEOTECHNICAL INVESTIGATION (8%) $ 13,096
CONSTRUCTION ADMINISTRATION (10%) $ 16,370
CONTINGENCY (30%) $ 49,110
TOTAL CONSTRUCTION ESTIMATE = $ 307.800.00
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PROJECT NAME: MC-11
Table 6.c.vi-2: MC-11 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o g £ & o g £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 22 25 0 3300
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
=} =R F=RPN
B e | 8 | &5 | 8 | €5 8
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 o ) <]
% z =) z b o =4
structure) & & &
Habitable struct ) idential (1 lot truct
abitable structures, residential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 5 25 0 500
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
k- w w9 w B W0 wv
gl 8 | €s| & | €5 3
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway 'E_ R g '-'?_ " S u? g <Z)'
. . . . %] 0w O v O
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-11

Table 6.c.vi-3: MC-11 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) 1 EACH 2 2
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) 1270 PER 10 LF 3 381
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization 3740 PER 10 LF 2 748
= [Berm PER 10 LF 2 0
'gz_c Flood Wall 215 PER 10 LF 3 64.5
E Sanitary Sewer Maintenance 3 EACH 5 15
w
w 0
o
[ 0
7
8 0
S 0
& 0
o
n 0
0
0
0
0
0
. Z g 2 |z
2 S 9 0 5
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS| 3800
TOTAL SOLUTION POINTS| 1210.5
GRAND TOTAL POINTS| 2589.5
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 307.8
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 8.413

168




= 590 =
©,
500 ° \
8909 8926 0 75 18" RCP %qu;gow
N % %BD L 591,00 89/0 8953
26112-121 _ T ooégg 8 G\ ;fggggooo
8?06 "\ 26125122D e
- P p 8 /5 67" 21" C. 8957
S 26M2-169
¢M2-123D 8 9 / 2 /6(\90/ \&0/ PN . 560,00 70 \;C#Q O§\\jg/ 8 /4
N\ 892> ?0* 1 396/
3 \%” 6 8920 \-_ Lo 000" 89/8
'\ FL 582.00
e 8929 .. o goce
8926 N s 0 o 8965
% \' / 8935 )%’/Vb 26M2-180D - gj
/% 8952 N\ & L 9909 \. A
26112 1 N\ CO 8 C \
89/9 \ }57250 ..\_ 894/ %)\ 26M2-179D 8954 99/5 %i@g%ﬁg; 990\2§m248mx
8 9 2 5 7 8 9 3 8 N \ TLBS%%O ;L 7006
% A N\ |5 RCP
/6:9 ) O \ l
7 % 8947
%, 893 2 I, -
8916 & i) INSTALL WALL 5 e
T 000.00 V> O T 000.00
8937 (Lep O L 56936
10009 9928 S L 9909
N 261770 T e O s
8922 8943 oM2-118 ;Log%o‘é?\ a % \ \_. 5 %
~ S % h 99/6 :
& © \g %MQ—%D .\_ - e 7l
ThS e RO it (1T Ll e
FL 572.00 [L 261280 (580)
/0016 11907 ——+—11901
N /9/5 26M2-189D - (590)
DN 1192 L N\
EXPOSED SANITARY '0022 — (500
10045 SEWER MANHOLE B INSTALL 3740' OF STREAMBANK
| 10028 A BIOSTABILIZATION USING TRM d
% L0 P ' 1192/ AND INTERMITTENT COIR LOGS
: 412" C. 26M2-13D 2 ~ \ 2 26M2- (7L
[ AT et FILL SINKHOLE G | L
DEN CHANNEL STARTING i Ol ON OULTET PIPE :
THE BACKYARD OF LOT 10010 A 1939 X¢ /1908
LD a4 11920 \ 11914 oo e
FL 578.00 g « Koo 26M2-192D _‘E%
0054 10050 1195 11945 NN A o 2
POSED SANITARY g e <7 o T2 € S ogpis S
WER MANHOLE // L 58089 Q<\Q %E%‘ZOBD . < O)Q 70
' . Q& FLE%.70 , /93 )
i E e & )\
) Q oS A
| @ 11925 N <
- O> 261M2-203D 902/
9000 VNN O
/ o 11936 119/9
& L
W P XE 11926 o N\
@\\ “ il Q@« 11957 /1962 G %,
W, './. \660\ 26M3-003D //920 O/Q/P
7 L <
7 \ e /193 9039
' SANITARY SEWER LID e
PARTIALLY OPEN B o ol 119/4
N \ TN 11929
IK— EXPOSED SANITARY P & 11906
SEWER MANHOLE N Lape S 1190
N T 604.60
\\(Z/\) FL 601.00
N /900
XPOSED SANITARY O BN 44%/@ 119/7 9050
IEWER MANHOLE LOPRN 2o A,
\V <>\<</ QQ T 60523 (670) O,7 O
N\ VAN L DS AN % (
120' o' 120' 240'

e ™ ™ —

SCALE: 1" =120’

™

EXISTING CHANNEL - LOWILL
LN. TO CREST OAK LN.

08/04/2025

ENGINEER:

N

DATE:

©EHFRIN

101 LAURA K DRIVE, STE. 101 O'FALLON, MO 63366-3991

PROJECT: MC-11

636-329-9296 « FAX 844-339-2910 « WWW.HORNERSHIFRIN.COM

FIGURE: 6.c.vi-1

DISCIPLINE: PROFESSIONAL ENGINEERING




The City of Crestwood
Crestwood Stormwater Master Plan Update

Figure 6.c.vi-2 Lowill Lane to Crest Oak Lane
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Vil.

MC-12 8900 Block Rudson Lane

The existing concrete-lined drainage channel located behind residential properties at
8884 through 8906 Rudson Lane and 8944 through 10009 Rudson Lane is exhibiting
significant structural deterioration. Hydraulic analysis indicates that, under a 15-year
design storm event, flow velocities within the channel exceed 20 feet per second. These
velocities result from the current geometric configuration of the channel, which consists
of an 8-foot bottom width, side slopes varying between 2:1 (horizontal to vertical) and
3:1, and a longitudinal slope of approximately 1.9 percent. The existing conditions
contribute to high erosive forces and are a primary factor in the ongoing degradation of
the channel infrastructure.

Based on field investigations and site assessments, full replacement of the existing
drainage channel is determined to be the most appropriate and effective corrective
measure. Portions of the channel have previously undergone replacement; however,
the remaining sections exhibit significant structural degradation and are no longer
considered serviceable. The proposed scope of work includes the construction of a new
990-foot-long cast-in-place concrete trapezoidal channel, designed with an eight-foot-
wide bottom, 3:1 (horizontal to vertical) side slopes, and a longitudinal slope of 1.9
percent to match the existing geometry and maintain positive drainage. Additionally,
continuous safety railings are to be installed along both sides of the channel to enhance
public safety and comply with applicable design standards. The estimated probable
project cost is approximately $624,800.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-12 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-12
ITEM NUMBER DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
1 CLEARING 1 LS $ 2,000.00]% 2,000.00
2 CONCRETE OPEN CHANNEL 1656 SY $ 150.00 | $ 248,400.00
3 EXCAVATION OF EXISTING CHANNEL 1104 CY $ 15.00|$ 16,560.00
4 HAND RAIL 1710 LF $ 30.00|$ 51,300.00
5 OFFSITE REMOVAL OF EXISTING CHANNEL 642 CY $ 15.00 | $ 9,630.00
6 SEEDING 550 SY $ 250($% 1,375.00
7 EROSION CONTROL 1 LS $ 3,000.00|% 3,000.00
SUBTOTAL: = $ 332,300.00
MOBILIZATION (8%) $ 26,584
UTILITY RELOCATION (20%) $ 66,460
DESIGN ENGINEERING (12%) $ 39,876
GEOTECHNICAL INVESTIGATION (8%) $ 26,584
CONSTRUCTION ADMINISTRATION (10%) $ 33,230
CONTINGENCY (30%) $ 99,690
TOTAL CONSTRUCTION ESTIMATE = $ 624.800.00

Table 6.c.vii-1: MC-12 Preliminary Cost Estimate
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PROJECT NAME: MC-12
Table 6.c.vii-2: MC-12 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
& s | 583 @gc | 08 @gc | o8 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
Q ] k] ]
S =g . + o “n b=~} 0
£e| 3 | €3] 3 | €3 | =
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
% z =) z b o =4
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 13 200 0 50 0 3900
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
e e e
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-12

Date: 8/1/2025

Table 6.c.vii-3: MC-12 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
=
8 No..Add‘I 0 Points pe.r 10 0
o Projects: Add'l Proj.:
2 2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
> [Berm PER 10 LF 2 0
';z_c Channel Repair 498 PER 10 LF 3 149.4
g 0
2 0
[ 0
w
8 0
S 0
& 0
o 0
0
0
0
0
0
2 2 = ol I
< |4.1 Ease of Implementation (No. of Easements) © —
Points for Easements 0
TOTAL PROBLEM POINTS| 3900
TOTAL SOLUTION POINTS| 1494
GRAND TOTAL POINTS| 3750.6
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 624.8
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 6.003
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Figure 6.c.vii-2 8900 Block Rudson Lane
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Viii.

MC-13 8866-8878 Rudson Lane

Residents between 8854 and 8872 Rudson Lane have reported recurring stormwater
ponding, with an average depth of approximately six inches. This condition is attributed
to inadequate surface grading, which prevents positive drainage and contributes to
water accumulation following precipitation events.

The proposed solution entails the installation of two four-sided area inlets, strategically
positioned behind the properties located at 8866 and 8872 Rudson Lane. Each of these
area inlets will be integrated into the existing stormwater management system by
connecting to the 21-inch diameter RCP, which currently extends from junction box
26M2-138D to outfall 26M2-141D. The connection of the area inlets to this existing RCP
will ensure efficient water flow and adequate drainage capacity for the affected area.
Furthermore, to optimize drainage efficiency, the backyards of the properties should
undergo regrading. This regrading will be designed to direct surface water towards the
newly installed area inlets, ensuring positive drainage flow that prevents water pooling
and mitigates potential flooding concerns. By addressing both the inlet installation and
the necessary regrading, this solution will improve the overall stormwater management
for the area and enhance the functionality of the existing drainage infrastructure.
Additional survey is needed to confirm the functional elevation of each area inlet. The
estimated probable project cost is approximately $51,200.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-13 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST.BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-13
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 REMOVAL OF IMRPOVEMENTS 1 LS $ 1,500.00[$  1,500.00
2 21" RCP 84 LF $ 125.00|$ 10,500.00
3 AREA INLET 2 EA $ 3,00000[$  6,000.00
4 MANHOLE 2 EA $ 3,000.00|$  6,000.00
5 EXCAVATION - GRADING 80 cY $ 28.00|$  2,240.00
6 SEEDING 50 SY $ 250]$ 125.00
7 EROSION CONTROL 1 LS $  750.00($ 750.00
SUBTOTAL: ~ $  27.200.00
MOBILIZATION (8%) $ 2,176
UTILITY RELOCATION (20%) $ 5,440
DESIGN ENGINEERING (12%) $ 3,264
GEOTECHNICAL INVESTIGATION (8%) $ 2,176
CONSTRUCTION ADMINISTRATION (10%) $ 2,720
CONTINGENCY (30%) $ 8,160
TOTAL CONSTRUCTION ESTIMATE = $_51,200.00

Table 6.c.viii-1: MC-13 Preliminary Cost Estimate
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PROJECT NAME: MC-13
Table 6.c.viii-2: MC-13 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 5 0 0 500
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-13

Table 6.c.viii-3: MC-13 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY
-
=
8 No..Add‘I 0 Points pe.r 10 0
o Projects: Add'l Proj.:
2 2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
> [Berm PER 10 LF 2 0
';z_c New Pipe 84 PER 10 LF 3 25.2
g 0
E O
[ 0
w
8 0
S 0
& 0
o 0
0
0
0
0
0
2 s ) a2 | 2
= S S a | o
= . S % - n
< |4.1 Ease of Implementation (No. of Easements) © —
Points for Easements 0
TOTAL PROBLEM POINTS 500
TOTAL SOLUTION POINTS 25.2
GRAND TOTAL POINTS| 474.8
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 51.2
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 9.273
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Figure 6.c.viii-2 8866-8878 Rudson Lane
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iX.

MC-14 10069-10075 Barberton Drive

Excessive stormwater runoff originating from the field located behind 10069 Barberton
Drive has been a consistent issue, with runoff flowing directly into the resident’s
backyard, causing significant drainage concerns. The property owner has formally
reported that the source of the water contributing to the problem includes runoff from
the church situated to the north of the property in addition to stormwater from three
residential properties located along Manda Lane. The homes on Manda Lane, which are
in close proximity to 10069 Barberton Drive, have interconnected downspouts, all of
which channel their stormwater runoff into a shared drainage path. This collective
drainage system results in increased volume and velocity of the runoff that ultimately
discharges onto the backyard of 10069 Barberton Drive, exacerbating the flooding and
erosion issues experienced by the resident. The cumulative effect of these multiple
contributing sources highlights the need for a comprehensive evaluation and potential
redesign of the stormwater management infrastructure in this area to mitigate further
impact on the property.

The proposed drainage improvement plan comprises two integrated components
intended to manage stormwater runoff more effectively and reduce the potential for
localized flooding. The first component includes the construction of an earthen berm
and an accompanying surface swale, strategically placed to intercept and direct runoff
originating from the adjacent church property. The berm will serve as a physical barrier
to prevent uncontrolled sheet flow, while the swale will function as a conveyance
channel, guiding the collected runoff toward a designated collection point. The second
component involves the installation of a new area inlet at the rear property boundary
between 10075 and 10069 Barberton Drive. This inlet is intended to capture the
concentrated flow from the swale and route it into an underground stormwater
conveyance system.

The proposed stormwater infrastructure will include the placement of approximately
140 linear feet of 18-inch diameter RCP, which will connect the new area inlet to the
existing curb inlet identified as 26M2-061D on Barberton Drive. This connection is
essential to ensure that runoff collected from the upstream catchment area is efficiently
conveyed to the municipal storm drainage network. Furthermore, the existing curb inlet
(26M2-060D) will need to be replaced due to the connection of the proposed 18-inch
RCP. During engineering design, the hydraulic capacity for the existing 18-inch RCP
beneath Barberton Drive will be checked. The upsizing of the existing 18-inch RCP may
be necessary if the hydraulic capacity does not meet the requirements. The estimated
probable project cost is approximately $59,100.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-14 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-14
ITEM NUMBER DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 1,500.00|% 1,500.00
1 18" RCP 140 LF $ 120.00($ 16,800.00
2 AREA INLET 1 EA $ 3,000.00|% 3,000.00
3 SIDEWALK 5 SY $ 75.00 | $ 375.00
4 CURB INLET 1 EA $ 3,500.00|$  3,500.00
5 EXCAVATION - GRADING 150 CY $ 20.00 | $ 3,000.00
6 SEEDING 480 SY $ 250| % 1,200.00
7 EROSION CONTROL 1 LS $ 2,000.00|9% 2,000.00
SUBTOTAL.: = $  31,400.00
MOBILIZATION (8%) $ 2,512
UTILITY RELOCATION (20%) $ 6,280
DESIGN ENGINEERING (12%) $ 3,768
GEOTECHNICAL INVESTIGATION (8%) $ 2,512
CONSTRUCTION ADMINISTRATION (10%) $ 3,140
CONTINGENCY (30%) $ 9,420
TOTAL CONSTRUCTION ESTIMATE = $ 59,100.00
Table 6.c.ix-1: MC-14 Preliminary Cost Estimate
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PROJECT NAME: MC-14
Table 6.c.ix-2: MC-14 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o g < % o g c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 1 15 0 100
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 3 0 0 300
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
i i >6" .
Traffic obstruction (>6" of water) on collector street 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
Q ] k] ]
— = %] ==l %] =) %]
2] 3 | §s| &8 [ €3 | =
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
e e =
k- w w9 w B W0 wv
£ | 83 | €3 | 3 | €3] 3
S . (9] . (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S e 3 S
. . . . %] 0w O v O
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-14 Date: 8/1/2025

Table 6.c.ix-3: MC-14 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
=
8 No..Add‘I 0 Points pe.r 10 0
o Projects: Add'l Proj.:
2 2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
= [Berm 55 PER 10 LF 2 11
';z_c New Pipe 140 PER 10 LF 3 42
g 0
2 0
[ 0
w
8 0
S 0
& 0
o 0
0
0
0
0
0
2 s ) a2 | 2
= S S a | o
= . S % - n
< |4.1 Ease of Implementation (No. of Easements) © —
Points for Easements 0
TOTAL PROBLEM POINTS 400
TOTAL SOLUTION POINTS 53
GRAND TOTAL POINTS 347
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 59.1
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 5.871
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The City of Crestwood
Crestwood Stormwater Master Plan Update

Figure 6.c.ix-2 10069-10075 Barberton Drive
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The City of Crestwood
Crestwood Stormwater Master Plan Update

X.  MC-15 8901 Manda Lane
This project, in the original CDM report, was not identified as completed by MSD or the
City. Therefore, a site visit was completed by Horner & Shifrin, and it appear the
stormwater concerns have been repaired by adding two storm sewer inlets. The project
has been left in the Addendum such that conformation can be received that this project
has been completed and the new inlets have sufficient capacity. Additionally, the project
has been ranked with a 0.00 benefit/cost ration since no work is proposed.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-15 DATE: 8/4/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-15
ITEM NUMBER DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
1 N/A 0 $ -8
SUBTOTAL: = $
MOBILIZATION (8%) $
UTILITY RELOCATION (20%) $
DESIGN ENGINEERING (12%) $
GEOTECHNICAL INVESTIGATION (8%) $
CONSTRUCTION ADMINISTRATION (10%) $
CONTINGENCY (30%) $
TOTAL CONSTRUCTION ESTIMATE = $ -
Table 6.c.x-1: MC-15 Preliminary Cost Estimate
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PROJECT NAME: MC-15
Table 6.c.x-2: MC-15 Priority Rating Sheet

Date:

8/4/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘E
o < L o
[T ] o > n o o > 0w o a
2 o °Z 2 o °Z 2 o ° 8 =
. s % -9 P =9 8 ¥ -9 b
Note:Problem points are awarded only for those problems solved by the £ & o & £ o o & £ & o & s
proposed solution & o z <« £ © zZ <« & © zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 8 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
o Address:
P Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
: Yard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstruction (>6" of water) on arterial street. 50 0 25 0 4 0 0
Address:
Traffi i " of Il .
raffic obstruction (>6" of water) on collector street 25 0 12 0 ) 0 0
s Address:
é Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
Q e R RS
i 5 ) 2
Ec| 8 | 5| 8 | 23| 8
1.2.1 Threatening Structure (Ratio=Height of bank/distance from ‘-E. R g '-E. < g '-?1 a g
w0 n O n O
structure) & & &
Habitable structures, residential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
| ial, offi ial h 11 .
_ ndustrial, office, commercial or warehouse (1 lot per structure) 300 0 200 0 50 0 0
o) Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 o
&5 [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
hel hel 2
=) * =] »n B wn %)
ce| & | 25| 8§ | 23| &
o . O ¢ . O v .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway > R S v @ S v 4 S
impacted & 2 lots per intersection impacted) £ £ © £ ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 25 0 6 0 0
Residential Road: 20 0 12 0 3 0 0
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PROJECT NAME: MC-15

Date: 8/4/2025

Table 6.c.x-3: MC-15 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
3
5 No..Add | 0 P0|r‘1ts pe.r 10 0
o Projects: Add'l Proj.:
o
~ [2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 1 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
o |Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
S [Berm 0 PER 10 LF 1 0
'_
< 0
5
= 0
i} 0
2
[a) 0
% 0
o
3 0
& 0
o
oy 0
0
0
0
0
0
, 2 g g z
3 S S %) 5
2 S S a2 | &
o . = 0 ~
< |4.1 Ease of Implementation (No. of Easements) e ©o -
Points for Easements 0
TOTAL PROBLEM POINTS 0
TOTAL SOLUTION POINTS 0
GRAND TOTAL POINTS 0
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 0
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 0
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ENGINEER:

DATE: 08/04/2025

PROJECT: MC-15

S SRrR

HIFRIN

FIGURE: 6.c.x-1

101 LAURA K DRIVE, STE. 101 O'FALLON, MO 63366-3991
636-329-9296 « FAX 844-339-2910 « WWW.HORNERSHIFRIN.COM
DISCIPLINE: PROFESSIONAL ENGINEERING




The City of Crestwood
Crestwood Stormwater Master Plan Update

Figure 6.c.x-2 8901 Manda Lane
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The City of Crestwood
Crestwood Stormwater Master Plan Update

Xi.

MC-16 8841 Cornish Drive

At the rear property line of 8841 Cornish Drive, a gabion retaining wall is installed along
the north-facing slope adjacent to the creek. Structural distress has been observed in
sections of the wall, primarily due to hydrodynamic forces from increased stormwater
flow and root intrusion from nearby vegetation, which are exerting lateral pressure and
causing displacement toward the watercourse. Additionally, failure at the toe of the
structure has been identified, attributed to inadequate embedment and improper
installation of the initial gabion course. The recommended corrective action involves full
replacement of the existing gabion wall, constructed per recommended engineering
standards for toe embedment to enhance structural stability and prevent future
undermining. The estimated probable project cost is approximately $63,400.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-16 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-16
ITEM NUMBER DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 5,000.00|% 5,000.00
2 CLEARING LS $ 3,000.00|% 3,000.00
3 GABION WALL 484 FSF $ 50.00 | $ 24,200.00
4 EROSION CONTROL 1 LS $ 1,500.00|9% 1,500.00
SUBTOTAL: = $ 33,700.00
MOBILIZATION (8%) $ 2,696
UTILITY RELOCATION (20%) $ 6,740
DESIGN ENGINEERING (12%) $ 4,044
GEOTECHNICAL INVESTIGATION (8%) $ 2,696
CONSTRUCTION ADMINISTRATION (10%) $ 3,370
CONTINGENCY (30%) $ 10,110
TOTAL CONSTRUCTION ESTIMATE = $ 63,400.00
Table 6.c.xi-1: MC-16 Preliminary Cost Estimate
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PROJECT NAME: MC-16
Table 6.c.xi-2: MC-16 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
2o | 88| 2| 88| 2g| 8 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 10 0 5 0 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 =z 4 o z 4 o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 2 50 0 400
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
k- w w9 w B W0 wv
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-16

Table 6.c.xi-3: MC-16 Priority Rating Solutions Sheet

Date: 8/1/2025

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
n Gabion Wall 121 PER 10 LF 2 24.2
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
S [Berm PER 10 LF 2 0
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o
n 0
0
0
0
0
0
2 S ) a2 | 2
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 400
TOTAL SOLUTION POINTS 24.2
GRAND TOTAL POINTS| 375.8
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 63.4
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 5.927
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Figure 6.c.xi-2 Mulberry Creek Crossing
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Xil.

MC-17 8701-8715 Gayle Avenue

The properties located at 8701 through 8715 Gayle Avenue were inspected following
reported issues. No deficiencies related to stormwater drainage were observed at 8701
and 8715. However, significant drainage concerns were identified at the rear yard of
8709. The backyard area of this lot exhibits multiple locations of standing water,
indicative of poor surface drainage and the absence of a defined outfall or positive
drainage path for stormwater runoff. Additionally, the accumulation of tree logs and
other vegetative debris along the rear yard further impedes stormwater flow and will
require removal as part of remediation.

An additional low-lying area was identified along the shared side yard boundary
between 8701 and 8709, where stormwater accumulation is resulting in persistent
puddling. The presence of a shed, utility poles, and dense vegetation in the backyard of
8701 may obstruct the implementation of a drainage solution and will need to be
addressed prior to construction or installation of any corrective measures.

The proposed drainage improvement plan for 8709 Gayle Avenue includes the
installation of a subsurface stormwater conveyance system in conjunction with a surface
swale to effectively collect and redirect stormwater runoff. The scope of work entails
the installation of approximately 260 linear feet of 12-inch RCP and three area inlets.
The new storm sewer system will be connected to the existing 12-inch RCP located
along Crestwood Drive to provide a downstream discharge point.

The proposed area inlets are strategically located to intercept stormwater from critical
collection points. The first inlet is to be installed between 8709 and 8715 Gayle Avenue
to capture upstream runoff. The second inlet will be placed between 8701 and 8709 to
address ponding issues in the rear yard of 8709. The third inlet is proposed at the low
point in the side yard of 8709 to collect localized runoff from that area.

To supplement the storm sewer system, a 190-foot swale will be constructed along the
rear yards of Lots 8701 and 8709 to promote positive drainage and direct surface flow
toward the area inlets. Field observations indicate the presence of an existing swale;
however, it lacks adequate slope to convey stormwater effectively, resulting in ponding
conditions. The proposed improvements are designed to mitigate these issues by
enhancing both surface and subsurface drainage.

The estimated probable project cost is approximately $90,900.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-17 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-17
ITEM NUMBER DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 5,000.00|% 5,000.00
2 CLEARING 1 LS $ 1,500.00]% 1,500.00
2 12" RCP 260 LF $ 90.00 | $  23,400.00
3 AREA INLET 3 EA $ 3,200.00|% 9,600.00
4 ASPHALT PAVEMENT 2 SY $ 100.00 | $ 200.00
5 CONCRETE CURB 6 LF $ 40.00|$ 240.00
6 CONNECTION TO EXISTING LINE 1 EA $ 2,365.00|% 2,365.00
7 EXCAVATION - GRADING 150 CcYy $ 28.00 (% 4,200.00
8 SEEDING 80 SY $ 250($% 200.00
9 EROSION CONTROL 1 LS $ 1,500.00]% 1,500.00
SUBTOTAL: = $ 48,300.00
MOBILIZATION (8%) $ 3,864
UTILITY RELOCATION (20%) $ 9,660
DESIGN ENGINEERING (12%) $ 5,796
GEOTECHNICAL INVESTIGATION (8%) $ 3,864
CONSTRUCTION ADMINISTRATION (10%) $ 4,830
CONTINGENCY (30%) $ 14,490
TOTAL CONSTRUCTION ESTIMATE = $ 90,900.00

Table 6.c.xii-1: MC-17 Preliminary Cost Estimate

217




PROJECT NAME: MC-17
Table 6.c.xii-2: MC-17 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 2 100 0 0 0 300
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-17 Date: 8/1/2025

Table 6.c.xii-3: MC-17 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
=
8 No..Add‘I 0 Points pe.r 10 0
o Projects: Add'l Proj.:
2 2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
> [swale 60 PER 10 LF 2 12
';z_c New Pipe 260 PER 10 LF 3 78
g 0
2 0
[ 0
w
8 0
S 0
& 0
o 0
0
0
0
0
0
2 s ) a2 | 2
= S S a | o
= . S % - n
< |4.1 Ease of Implementation (No. of Easements) © —
Points for Easements 0
TOTAL PROBLEM POINTS 300
TOTAL SOLUTION POINTS 90
GRAND TOTAL POINTS 210
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 90.9
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 2.31
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Figure 6.c.xii-2 8701-8715 Gayle Avenue
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Xiil.

MC-18 8718-8722 Villa Crest Drive

A shallow swale is situated between the residential properties located at 8718 and 8722
Villa Crest Drive. Based on field observations, the swale lacks sufficient depth to
effectively convey stormwater during higher intensity storm events. Both residences
have basement windows that are recessed within window wells. Due to the limited
depth of the swale, there is a potential risk that during significant rainfall, stormwater
may overtop the window wells and enter the basement areas. Additionally, subsurface
drainage infrastructure was observed within the swale, consisting of private grate inlets
located near the upstream end adjacent to the fence line. These drains are connected
via piping and discharge to the existing public roadway at the downstream terminus of
the swale.

The proposed corrective action involves regrading the existing swale to a depth
sufficient to position the top elevation of the swale below the adjacent basement
window sills. This modification is intended to prevent stormwater intrusion into the
basement through the window openings. Based on field observations and topographic
evaluation, the swale can be lowered approximately two to three feet to achieve the
required elevation differential. The estimated probable project cost is approximately
$14,600.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-18 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-18
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 CLEARING 1 LS $ 250000[$  2,500.00
3 EXCAVATION - GRADING 67 cY $ 28.00|$  1,876.00
4 SEEDING 70 SY $ 2.50|$ 175.00
5 EROSION CONTROL 70 sy $ 50.00 [$  3,500.00
SUBTOTAL: ~ $  8,100.00
MOBILIZATION (8%) $ 648
UTILITY RELOCATION (20%) $ 1,620
DESIGN ENGINEERING (12%) $ 972
GEOTECHNICAL INVESTIGATION (0%) $ -
CONSTRUCTION ADMINISTRATION (10%) $ 810
CONTINGENCY (30%) $ 2,430
TOTAL CONSTRUCTION ESTIMATE = $ 14,600.00
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PROJECT NAME: MC-18
Table 6.c.xiii-2: MC-18 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 2 100 0 0 0 300
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-18 Date: 8/1/2025

Table 6.c.xiii-3: MC-18 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
< [swale 60 PER 10 LF 2 12
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
2 S ) a2 | 2
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 300
TOTAL SOLUTION POINTS 12
GRAND TOTAL POINTS 288
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 14.6
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 19.726
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Figure 6.c.xiii-2 8718-8722 Villa Crest Drive
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XiV.

MC-19 9409 Sappington Greens Lane

The property owner at lot 9411 Sappington Greens Lane is having a flooding issue on the
side yard. From the field investigation carried out by Horner & Shifrin, it was noted that
there were two external sump pumps located in the side yard. One was found in the
back yard of 9411 Sappington Greens Lane and the other was found in the side yard of
9415 Sappington Greens Lane. These sump pumps were probably added due to the
flooding issue in the side yard and discharge onto Sappington Greens Lane. The addition
of the sump pumps appears to resolve the side yard flooding. MSD or the City will need
to check if sump pumps added by the property owner meet their respective
requirements. Another issue that was found was an existing transformer located
between lots 9407 and 9411 Sappington Greens Lane is in a low point. The homeowner
at 9407 Sappington Greens Lane has stated to Horner & Shifrin that water ponding
occurs at the transformer. Grading up around the transformer and making a high point
around it to direct the stormwater towards the existing area inlet on the west or to
drain towards the street will resolve this issue. The estimated probable project cost is
approximately $9,200.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-19 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-19
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 CLEARING 1 LS $ 2,5500.00]$  2,500.00
3 EXCAVATION - GRADING 40 cY $ 28.00|$  1,120.00
4 SEEDING 260 SY $ 2.50|$ 650.00
5 EROSION CONTROL 1 LS $  750.00|$ 750.00
SUBTOTAL: ~ $  5,100.00
MOBILIZATION (8%) $ 408
UTILITY RELOCATION (20%) $ 1,020
DESIGN ENGINEERING (12%) $ 612
GEOTECHNICAL INVESTIGATION (0%) $ -
CONSTRUCTION ADMINISTRATION (10%) $ 510
CONTINGENCY (30%) $ 1,530
TOTAL CONSTRUCTION ESTIMATE = $__9.200.00

Table 6.c.xiv-1: MC-19 Preliminary Cost Estimate
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PROJECT NAME: MC-19
Table 6.c.xiv-2: MC-19 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 2 100 0 0 0 300
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-19 Date: 8/1/2025

Table 6.c.xiv-3: MC-19 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
< [swale 95 PER 10 LF 2 19
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
% S ) - | &
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 300
TOTAL SOLUTION POINTS 19
GRAND TOTAL POINTS 281
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 9.2
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 30.543

233




— 26L1-044D ;: N = g O 9532 9528 %)
9000 | 9554) | F090 b 2
- 0 | 8 T 590.17 x
<& = FL 584.16
/ N
Y
955
9004 9549 | 9545 | 954/ 2 | 9531 | 9527
@320\ N < m V\ (595) 1
Q) ~26L1-074D f
N v /i
S q; 2 GARBER RO{ R e
© QL 26L1-225D —
136 16"
9403 e 26L1-226D )
\_ e e se1-ceop —
26L1-043D | I
e I%OZ 96/
& = 26L1-077D
TRANSFO.2/ER LOCATED <T < Zf\ T 597.94
IN A LOW SPOT WITH WATER ) | _ FLBap 44— (6g,
9020 GROUND ELEVATION —— - Mg/\ \
: BRI AR |
: : 9406 .94/
S T o259 @ 3 (610)
% FL 607.26 € 5 _ E@EL‘—RQ—JJJ & LL\
—— >
: U N
INSTALL SWALE —E@U—QZ\D* ; FL 60526
608 3| o
\\/\_\\A/L 603.85 g @@\_/94/0/ 942/ \
@0/ A Z—~1— FIRE HYDRANT AND ELECTRIC
SUMP PUMPS LOCM (67 BOX NEAR THE SIDEWALK
9569 ON THESE AREAS 94/5 % \\_,_\/\/
9563 o
FL 614.64 94/4 533
26L1-219D g [
\_ 58 |
@ ,Sj \ /
BANYON TREE COURT gr A/
10| B, .
/ m— [\ \'\
t%LZ&D \\V\
T 62052
q FL 615.35
9577 e N N
95 § 6 9560~ |_9554 i o ) B
@'15\ J N m D O
- (625) —~— | Q)
W
£
9547 AN
9078 956/ 9559 955/
~
50° 0 50" 100"
e o e — 9409 SAPPINGTON GREENS LN. | ENGINEER:
SCALE: 1" = 50' N

™

DATE: 08/04/2025

&5

PROJECT: MC-19

FIGURE: 6.c.xiv-1

DISCIPLINE: PRO

—

101 LAURA K DRIVE, STE. 101 O'FALLON, MO 63366-3991
636-329-9296 « FAX 844-339-2910 « WWW.HORNERSHIFRIN.COM

N

FESSIONAL ENGINEERING




The City of Crestwood
Crestwood Stormwater Master Plan Update

Figure 6.c.xiv-2 9409 Sappington Greens Lane
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xv.  MC-21 8856 Glen Rose Drive
A field investigation was performed at 8856 Glen Rose Drive for stormwater drainage
issues in the area. Along the side yard of 8856 and 8862 Glen Rose Drive, a shallow
swale was found along with a low point along the swale. The low point is located near a
basement window and could cause an issue if a higher storm event occurs. The swale
does not have a positive slope to drain towards the roadway. The front and back yard
downspouts are collected and are being discharged at the downstream end of the swale
towards the roadway.

To address the drainage issue, the existing swale will be regraded by lowering its
elevation by approximately one to two feet and incorporating a continuous slope of two
percent to promote positive flow. This design will mitigate the current ponding problem
and effective drainage away from the property, preventing water accumulation near the
basement window at 8856 Glen Rose Drive. The estimated probable project cost is
approximately $9,600.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-21 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-21
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 250000[$  2,500.00
2 EXCAVATION - GRADING 74 cY $ 28.00|$  2,072.00
3 SEEDING 80 SY $ 2.50|$ 200.00
4 EROSION CONTROL 1 LS $  500.00]|$ 500.00
SUBTOTAL: ~ $  5,300.00
MOBILIZATION (8%) $ 424
UTILITY RELOCATION (20%) $ 1,060
DESIGN ENGINEERING (12%) $ 636
GEOTECHNICAL INVESTIGATION (0%) $ -
CONSTRUCTION ADMINISTRATION (10%) $ 530
CONTINGENCY (30%) $ 1,590
TOTAL CONSTRUCTION ESTIMATE = $ 9.600.00

Table 6.c.xv-1: MC-21 Preliminary Cost Estimate
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PROJECT NAME: MC-21
Table 6.c.xv-2: MC-21 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 2 100 0 0 0 300
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-21 Date: 8/1/2025

Table 6.c.xv-3: MC-21 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
< [swale 60 PER 10 LF 2 12
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
% S ) - | &
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 300
TOTAL SOLUTION POINTS 12
GRAND TOTAL POINTS 288
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 9.6
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 30
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The City of Crestwood
Crestwood Stormwater Master Plan Update

Figure 6.c.xv-2 8856 Glen Rose Drive
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xvi.  MC-22 9875 Richter Lane
A swale is located along the side yard of 9875 Richter Lane. The swale is in good
condition but does not have a constant slope along the length of the swale. Regrading
the swale to have a constant slope will provide better drainage for the front yard and
avoid ponding along the swale. The estimated probable project cost is approximately
$6,100.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-22 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-22
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 EXCAVATION - GRADING 106 cY $ 28.00 [$  2,968.00
2 SEEDING 106 SY $ 2.50($ 265.00
3 EROSION CONTROL 1 LS $  500.00]|$ 500.00
SUBTOTAL: = $  3,800.00
MOBILIZATION (8%) $ 304
UTILITY RELOCATION (0%) $ -
DESIGN ENGINEERING (12%) $ 456
GEOTECHNICAL INVESTIGATION (0%) $ -
CONSTRUCTION ADMINISTRATION (10%) $ 380
CONTINGENCY (30%) $ 1,140
TOTAL CONSTRUCTION ESTIMATE = $  6.100.00
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PROJECT NAME: MC-22
Table 6.c.xvi-2: MC-22 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 1 100 0 0 0 150
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-22 Date: 8/1/2025

Table 6.c.xvi-3: MC-22 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
< [swale 60 PER 10 LF 2 12
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
2 S ) a2 | 2
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 150
TOTAL SOLUTION POINTS 12
GRAND TOTAL POINTS 138
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 6.1
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 22.623
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Figure 6.c.xvi-2 9875 Richter Lane
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XVil.

MC-23 Eudora Court/Arban Drive

A rear yard swale is located between Eudora Court and Arban Drive within a residential
area. Based on observations from the site visit, it was noted that the natural drainage
path of the swale has been altered by adjacent property owners. Instead of following
the intended east-to-west flow path, the swale has been modified to direct stormwater
runoff from north to south. This redirection appears to have been achieved through the
creation of artificial depressions or low points within individual rear yards, disrupting the
original grading. A vertical grade differential of approximately two feet exists between
the houses, creating a step down in the grade at each property, which contributes to the
formation of concentrated flow paths in the side yards along Arban Drive. These
concentrated flows lead to noticeable erosion and are discharging directly onto Arban
Drive where a double curb inlet (25L4-240D) is located.

The existing rear yard swales are shallow, averaging only six inches in depth, and do not
provide sufficient hydraulic capacity to convey the 15-year design storm runoff. As a
result, during moderate to heavy rainfall events, excess surface runoff is likely
overtopping the swale banks and contributing to localized yard flooding and sediment
transport. At the terminus of Arban Drive, an area inlet (25L4-341D) was identified, but
field observations revealed that only one side of the inlet is currently open and
functional possibly due to residents adding vegetation, thereby limiting its intake
capacity. Despite this, a significant portion of the overland flow from the rear yards
appears to be draining toward this inlet due to residents adding vegetation

To mitigate the ongoing drainage and erosion issues, it is recommended that the side
yard swales along Arban Drive be regraded and deepened as necessary to provide
adequate flow capacity for the 15-year storm event, in accordance with local
stormwater design standards. This improvement will reduce the erosive velocities in the
side yards, minimize sediment transport, and decrease the volume of uncontrolled
runoff reaching Arban Drive. Additionally, the existing area inlet (25L4-341D) should
undergo routine maintenance and cleaning to ensure all openings are unobstructed,
thereby enhancing the structure’s capacity to capture and convey stormwater
effectively. Homeowners should also be educated on how improvements to yards, such
as planter boxes, sheds, vegetation, and build-up of debris can impact drainage, so that
long-term maintenance of the drainage path will occur. Implementing these measures
will restore appropriate drainage patterns and alleviate both erosion and flooding
concerns within the affected properties. The estimated probable project cost is
approximately $76,000.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-23 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-23
ITEM NUMBER DESCRIPTION QUANTITY| UNIT | UNIT PRICE TOTAL
1 REMOVAL OF IMPROVEMENTS 1 LS $ 500000[$  5,000.00
2 EXCAVATION - GRADING 965 cY $ 28.00 |$  27,020.00
3 SEEDING 932 sY $ 250($  2,330.00
4 AREA INLET MAINTENANCE 1 LS $ 2500.00[$  2,500.00
5 EROSION CONTROL 1 LS $ 3,50000[$  3,500.00
SUBTOTAL: ~ $  40,400.00
MOBILIZATION (8%) $ 3,232
UTILITY RELOCATION (20%) $ 8,080
DESIGN ENGINEERING (12%) $ 4,848
GEOTECHNICAL INVESTIGATION (8%) $ 3,232
CONSTRUCTION ADMINISTRATION (10%) $ 4,040
CONTINGENCY (30%) $ 12,120
TOTAL CONSTRUCTION ESTIMATE = $ 76.000.00

Table 6.c.xvii-1: MC-23 Preliminary Cost Estimate
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PROJECT NAME: MC-23
Table 6.c.xvii-2: MC-23 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o g < % o g c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 14 0 0 1400
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0 0
5 Address:
Q ] k] ]
=} =R F=RPN
B e | 8 | &5 | 8 | €5 8
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 =z 4 o z 4 o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
e e e
k- w w9 w B W0 wv
gl 8 | €s| & | €5 3
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway 'E_ R g '-'?_ " S u? g <Z)'
. . . . %] 0w O v O
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
Residential Road: 20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-23 Date: 8/1/2025

Table 6.c.xvii-3: MC-23 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
=
8 No..Add‘I 0 Points pe.r 10 0
o Projects: Add'l Proj.:
2 2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
> [swale 840 PER 10 LF 2 168
lgt_: Maintenance 1 EACH 5 5
g 0
w 0
[ 0
w
8 0
S 0
& 0
o 0
0
0
0
0
0
2 s ) a2 | 2
= S S a | o
Q . & 2 = P
< |4.1 Ease of Implementation (No. of Easements) © —
Points for Easements 0
TOTAL PROBLEM POINTS| 1400
TOTAL SOLUTION POINTS 173
GRAND TOTAL POINTS| 1227
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 76
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 16.145
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The City of Crestwood
Crestwood Stormwater Master Plan Update

Figure 6.c.xvii-2 Eudora Court/Arban Drive
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The City of Crestwood
Crestwood Stormwater Master Plan Update
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The City of Crestwood
Crestwood Stormwater Master Plan Update

XVill.

MC-24 9501-9503 Crain Court

Erosion was found in the lots between 9501 and 9503 Crain Court. This is creating a low
point where the fence is located on 9501 Crain Court. The downspout for 9503 is
discharging at this low point, as well as the downspout for the garage roof of 9501 Crain
Court. This is creating ponding in the side yard that could flood the houses.

The proposed solution is to redefine the existing swale by increasing the slope. From
field investigation, the swale can be deepened to provide a more constant slope
throughout the entirety of the swale. This would resolve the ponding issue in the side
yard and force the storm water to drain towards the existing roadway and then drain to
an existing curb inlet. If an existing inlet gets clogged up due to homeowner debris, the
homeowner causing the debris to reach the inlet should be contacted and address the
issue to prevent more drainage issues. The estimated probable project cost is
approximately $11,400.
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ENGINEER'S CONCEPTUAL ESTIMATE OF PROBABLE COST

CRESTWOOD STORMWATER UPDATE - MC-24 DATE: 8/1/2025
CRESTWOOD, MISSOURI EST. BY: BRA
HORNER & SHIFRIN PROJECT # 250103000 CHK. BY: SMR
MC-24
ITEM NUMBER DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL
1 CLEARING 1 LS $ 250000[$  2,500.00
3 EXCAVATION - GRADING 106 cY $ 28.00 |$  2,968.00
4 SEEDING 106 SY $ 2.50|$ 265.00
5 EROSION CONTROL 1 LS $  500.00]|$ 500.00
SUBTOTAL: ~ $  6,300.00
MOBILIZATION (8%) $ 504
UTILITY RELOCATION (20%) $ 1,260
DESIGN ENGINEERING (12%) $ 756
GEOTECHNICAL INVESTIGATION (0%) $ -
CONSTRUCTION ADMINISTRATION (10%) $ 630
CONTINGENCY (30%) $ 1,890
TOTAL CONSTRUCTION ESTIMATE = $ 11,400.00

Table 6.c.xviii-1: MC-24 Preliminary Cost Estimate
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PROJECT NAME: MC-24
Table 6.c.xviii-2: MC-24 Priority Rating Sheet

Date:

8/1/2025

Chronic (1-Yr)

Frequent (10-Yr)

Infrequent (100-

Residential Road:

PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding ‘é
- — — [e]
o = »n T [T »n T [T n o o
as | 98| 25| 58| 25| 58 =
. 2 ¥ =9 2 ¥ =9 L P =9 b
Note:Problem points are awarded only for those problems solved by the £ & o 3“:’ £ & o 3“:’ £ = o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0 0
Address:
Attached G 1lot truct
ached Garage (1 lot per structure) 100 0 50 0 3 0 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 2 100 0 0 0 300
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0 0
Address:
Traffic obstructi >6" of wat llect treet.
raffic obstruction (>6" of water) on collector stree 25 0 1 0 5 0 0
s Address:
< : : 6" X X
i Traffic obstruction (>6" of water) on residential street. 10 0 5 0 1 0 0
5 Address:
o Rl Rl R
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R ] g8 ] ) <]
4 z 4 o z 4o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0 0
Address:
_ Industrial, office, commercial or warehouse (1 lot per structure). 300 0 200 0 50 0 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000 0
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure 0
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot 0
i) i Rl
=] . 2 o “n B %
el 8 |E5| 8 [ €5 3
S . (9] . 5] .
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway = R S uw " S u g S
impacted & 2 lots per intersection impacted) f £ ° f ©
Arterial Road: 7> 0 >0 0 12 0 0
Collector Road: 35 0 2 0 6 0 0
20 0 12 0 3 0 0

* of habitable, commercial, or industrial structure.
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PROJECT NAME: MC-24 Date: 8/1/2025

Table 6.c.xviii-3: MC-24 Priority Rating Solutions Sheet

SOLUTION BENEFIT CATEGORY
-
<
5 .
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 2 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
< [swale 95 PER 10 LF 2 19
=
< 0
5
2 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
2 S ) a2 | 2
= S S a | o
2 : o 4 ~
< |4.1 Ease of Implementation (No. of Easements) e © —
Points for Easements 0
TOTAL PROBLEM POINTS 300
TOTAL SOLUTION POINTS 19
GRAND TOTAL POINTS 281
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.
TOTAL COST IN THOUSANDS = 11.4
(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS = 24.649
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The City of Crestwood
Crestwood Stormwater Master Plan Update

Figure 6.c.xviii-2 9501-9503 Crain Court
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The City of Crestwood
Crestwood Stormwater Master Plan Update

Appendix A — Stormwater Improvement Study by Camp Dresser &
McKee (CDM)
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Section 2
Executive Summary

The City of Crestwood retained Camp Dresser & McKee (CDM) in association with
Terra Technologies to develop a Stormwater Improvement Study (SWIP). The
purpose of the SWIP was to identify existing stormwater problem areas and develop a
prioritized list of recommended improvement projects that included both structural
and biostabilization solutions.

The City of Crestwood encompasses approximately 2,292 acres and is located within
portions of four primary watersheds, including the main branch of Gravois Creek,
Kirkwood Creek, Mulberry Creek, and Sappington Creek. The main branch of
Gravois Creek watershed is located on the east side of the City and generally flows in
a southeasterly direction. Approximately 816 acres of the Gravois Creek watershed lie
within the City limits. The Kirkwood Creek watershed is located in the northwest
portion of the City and generally flows in a southeasterly direction, while the
Mulberry Creek watershed is located in the southern portion of the City and generally
flows in a northeasterly direction. The Kirkwood watershed encompasses
approximately 530 acres of the City, while Mulberry covers approximately 914 acres.
The Sappington Creek watershed is located in the southeast corner of the City and
generally flows in a northeasterly direction, with 31 acres of the drainage basin
located within the City.

The initial study evaluation included a comprehensive field investigation to assess
localized flooding and erosion problems, and to conduct a geomorphic assessment of
the natural streams within the City. The flooding and erosion problems were
primarily identified from the questionnaire survey conducted by the City in February
2001. The City distributed 4,876 questionnaire surveys to the property owners within
the City, and received 1,296 responses. The data collected during that survey was
used to identify high priority flooding and erosion problem areas. In addition, past
reports and complaint files were used to develop the preliminary list of problem
areas. The purpose of the geomorphic assessment was to gain an understanding of the
present condition of the channels, and to develop a list of potential project locations
where biostabilization techniques could be applied. Biostabilization techniques are
used to restore the natural appearance of the stream by using vegetation that is
reinforced with structural components.

The field investigation and geomorphic assessment identified 29 high priority
problem areas that resulted in the development of 29 recommended improvement
projects. For each recommended improvement project, an evaluation was conducted
that included a description of the advantages and disadvantages of several of the
most feasible improvement alternatives. Each project was evaluated on the basis of
cost, constructability, benefits, public acceptance, and environmental impacts. A
construction cost estimate was developed for each recommended solution using unit
cost information from recent stormwater construction projects in the St. Louis
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metropolitan area. A customized prioritization plan was used to rank the projects,
which was based on the severity of the problem, benefits provided to the community,
and construction cost. The following table provides the prioritized list of 29
improvement projects. The total estimated construction cost is approximately $4.2
million.

Table 2-1
Priority Rating of Recommended Projects
Ranking Rating Project Name Cost Estimate
1 100 548-536 Aspen (KC-4) $3,000
2 125 8901 Manda Lane (MC-15) $6,000
3 133 9440 to 9448 Lodge Pole Drive (MC-1) $4,000
4 150 9528 Craigwood Terrace (MC-4) $15,000
5 188 631 Fieldcrest Drive (GC-9) $21,000
6 260 9319 Lawndale Drive (MC-2) $26,000
7 261 Whitecliff Park/Pardee Lane (GC-6) $122,000
8 306 9518 to 9534 Pine Spray Court (MC-3) $11,000
9 325 8900 Block Rudson Lane (MC-12) $13,000
10 333 Spellman Park (KC-3) $20,000
11 493 8900 Block Lindenhurst Drive (MC-7) $150,000
12 545 Crestwood Park Entrance (MC-8) $12,000
13 700 8940 Craighurst Terrace (MC-9) $21,000
14 868 10069 to 10075 Barberton Dr. (MC-14) $50,000
15 875 9107 Grant Park Drive (GC-3) $42,000
16 972 9781 to 9783 Twin Vista Drive (MC-6) $42,000
17 1,302 1000 to 1012 Banyon Drive (KC-2) $125,000
18 1,468 Lowill Lane to Crest Oak Lane (MC-11) $229,000
19 1,577 8854 to 8866 Rudson Lane (MC-13) $41,000
20 1,588 Pardee Road (GC-5) $343,000
21 1,857 9724 to 9700 Greenview Drive (KC-1) $78,000
22 1,935 9000 to 9012 Cordoba Lane (GC-4) $89,000
23 3,690 1022 Diversey Drive (GC-10) $155,000
24 3,819 9000 Block Maple Grove/Sky Crest (MC-10) $443,000
25 4,467 9600 Block Yorkshire Estates Drive (MC-5) $536,000
26 4,553 7600 Block Capilia Drive (GC-2) $173,000
27 5,906 Blackthorn Drive to Grant Road (GC-7) $756,000
28 9,208 9000 Block Whitehaven Drive (GC-1) $221,000
29 9,619 700 Block Fieldcrest Drive (GC-8) $404,000

Each project's cost estimates and alternative solutions identified in this report involve
a preliminary analysis of the stormwater problem. This information is intended to be
used only as a general planning tool. The cost estimates and solutions presented may
vary significantly from the final project costs and scope. A full detailed analysis as
well as the selection of specific construction methods and materials will be
determined during the project design phase. Once the project design has been
completed, a more accurate construction cost estimate can be determined.

Stormwater quality is regulated under the National Pollutant Discharge Elimination
System (NPDES) Program. Specifically, the regulations are enforced by U.S.
Environmental Protection Agency (EPA) and will be enforced by the Missouri
Department of Natural Resources (MDNR). The NPDES program includes two
separate programs, called Phase I and II. The City of Crestwood falls under the Phase
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II program, due to the population of the City, and will be required to comply with the
regulations by March 2003. The Phase II program will require the development of a
stormwater management program to reduce the discharge of pollutants and to protect
water quality. The City has the option of submitting an individual permit or to be
included as part of a co-permit application administered by the St. Louis Metropolitan
Sewer District.

A 2-3
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Introduction

3.1 Purpose

The City of Crestwood retained Camp Dresser & McKee (CDM) in association with
Terra Technologies to develop a Stormwater Improvement Study (SWIP). The
purpose of the SWIP was to identify existing stormwater related problems and
develop recommended improvements using both traditional and biostabilization
solutions. Four major watersheds were evaluated within the city limits, including the
Upper Gravois Creek, Kirkwood Creek, Mulberry Creek and Sappington Creek.

3.2 Scope of Work

This report presents an assessment of the City's stormwater management system and
identifies the needs of the existing drainage network. The scope of this study included
the following major components:

A

An assessment and evaluation of existing stormwater related reports and data
to develop a firm understanding of the stormwater issues and types of
programs that have been implemented in the past

A field investigation to identify and investigate the historical flooding and
erosion problems along the major tributaries within the City

An detailed analysis of 29 high priority stormwater problems which included
the development of alternative solutions and recommendations

The development of a systematic prioritization plan to ensure improvement
projects are implemented according to a logical sequence of construction

A description of the advantages and disadvantages of the most technically
feasible alternative, including cost, constructability, benefits, operations and
maintenance, political and public acceptance, and environmental impacts

The development of construction cost estimates for each alternative solution
using unit cost information from recent stormwater construction projects in
the St. Louis metropolitan area

The utilization of bioengineering technology where appropriate to provide
stream bank stabilization options

An explanation of the City's and the Metropolitan Sewer District’s (MSD) role
and responsibility regarding the National Pollutant Discharge Elimination
System (NPDES) Municipal Separate Storm Sewer System (MS4) Phase 11
regulations

The compilation of a master report that summarizes the results of the study

3-1
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3.3 Definition of Terms

The following terms and abbreviations are used in this report:

A

2-year design storm - a rainfall event with a probability of occurrence of 50
percent in any given year.

15-year design storm - a rainfall event with a probability of occurrence of 7
percent in any given year.

100-year design storm - a rainfall event with a probability of occurrence of 1
percent in any given year.

AC - acre or acres, a unit of measurement for labeling area.
AC-FT - acre-foot or acre-feet, a unit of measurement for labeling volume.

Berm - a shelf that breaks the continuity of a slope; a linear embankment or
dike.

Bioengineering - see biostabilization.

Biogabion - a flexible woven-wire basket composed of two to six rectangular
cells filled with small stones and soil, as well as seeds of local plants and
treatments to spur seed germination, and may be used in revetments, retaining
walls, channel liners, and drop structures.

Biostabilization - a scientific and ancient method of restoring the landscape of
ecosystems using the physical properties of plants, such as their sheer
resistance, tensile strength, and flexibility, to rebuild the terrestrial or aquatic
foundation in a manner that is both physically and ecologically stable. (see
stream bank stabilization, synonymous with bioengineering)

BMP - best management practice, a structural or non-structural device
designed to temporarily store or treat urban stormwater runoff in order to
mitigate flooding, reduce pollution and provide other amenities.

CFS - cubic feet per second, a unit of measurement for labeling flow of water.
CMP - corrugated metal pipe.

Coir log - a bank stabilization technique based on a long bundle of coir
(coconut fiber) bound together with coir or synthetic netting, promoting
sedimentation, providing an ecologically sound medium for plant growth, and
typically degrading after the establishment of a stable, non-erosive plant
foundation.

3-2
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Conveyance system - natural channels and manmade structures that convey
stormwater downstream.

CY - cubic yard or yards, a unit of measurement for labeling volume.

Detention basin - a stormwater facility that collects and temporarily stores
runoff to reduce peak flowrates and alleviate downstream flooding and
erosion problems.

Flood bench - a technique used in stormwater control, when horizontal space
is available, that removes earth from one or both stream banks such that the
result is a visible bench when the stream is viewed in cross-section, and done
to reduce water velocity, shear stresses, and water surface elevation.

Fluvial geomorphology - a class of geomorphology where the underlying
structure focus is on streams, creeks, or rivers.

Gabion - a flexible woven-wire basket composed of two to six rectangular cells
filled with small stones. Gabions may be assembled into many types of
structures such as revetments, retaining walls, channel liners, and drop
structures.

Gabion mattress - a thin gabion, usually six or nine inches thick, used to line
channels for erosion control.

Geocell - a bank stabilization technique used to stabilize and revegetate over-
steep vertical banks, where slopes are 1.5 horizontal: 1 vertical, and geo-
synthetic cells are stacked in layers exposing the face geocell, like the run and
rise of a staircase, containing a graded mixture of rock, soil, and either native
seed or live root cuttings along the run of each step.

Geogrid - a bank stabilization technique used to stabilize and revegetate
gently sloped banks, where slopes are 2 horizontal: 1 vertical, and composed
of a vegetated synthetic biaxial geogrid material (which wraps each layer),
placed upon another layer in lifts, and varied in regards to the material’s
openings or density depending on the earth fill being wrapped.

Geomorphology - the study of the nature and origin of landforms and their
underlying structures, regarding the history of geologic changes recorded by
these structures. (see also fluvial geomorphology)

GIS - geographical information system.
GPS - global positioning system.

Grouted riprap - an assemblage of broken stones bonded together with mortar
and built along streams or beaches for erosion protection.

3-3
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EA - each, a unit of measurement for quantifying a unique part.
FEMA - Federal Emergency Management Agency.

FF - face-foot or face feet, a unit of measurement for labeling items that have
an exposed vertical or elevation face in terms of the horizontal length.

FIS - flood insurance study.

Floodplain - the area of land that is inundated with water during a given
storm event.

FPS - feet per second, a unit of measurement for labeling velocity of water.

Freeboard - defined as the distance between the maximum water surface
elevation anticipated in design and the top of retaining banks or structures,
and provided to prevent overtopping due to unforeseen conditions.

FSF - face square-foot or face square feet, a unit of measurement for labeling
items that have an exposed vertical or elevation face in terms of area.

Gully - a channel or miniature valley cut by concentrated runoff through
which water commonly flows only during and immediately after heavy rains
and is sufficiently deep that it would not be obliterated by normal tillage
operations.

Hydrology analysis - the study of the occurrence, distribution, movement, and
properties of waters of the earth and their environmental relations.

Hydraulic analysis - the study of stormwater flow through the conveyance
system that includes underground pipelines, culverts, improved open
channels, and natural creeks.

Hyetograph - a plot of rainfall depth or intensity versus time.

Illicit connections - the illegal and/or unauthorized connections that result in
untreated wastewater discharges into storm drainage systems and receiving
waters.

Illicit discharge - any discharge to a municipal separate storm sewer system
that is not composed entirely of storm water, except for discharges allowed
under an NPDES permit or waters used for certain emergency situations.

Impervious - the characteristic of a material which prevents the infiltration or
passage of liquid through it. This may apply to roads, streets, parking lots,
rooftops and sidewalks.

3-4
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LF - linear-foot or linear feet, a unit of measurement for labeling length.

Manning's formula - a formula used to predict the velocity of water flow in an
open channel or pipeline: V = 1.486/n* R?/3 *S1/2, where V is the mean velocity
of flow in feet per second; R is the hydraulic radius; S is the slope of the
channel, in feet per foot; and n is the roughness coefficient of the channel
lining.

MSD - Metropolitan St. Louis Sewer District.

Municipal stormwater permit - an NPDES permit issued to municipalities to
regulate discharges from municipal separate storm sewers for compliance
with EPA established water quality standards and/or to specify specific
stormwater control strategies.

NPDES - the National Pollutant Discharge Elimination System, established by
Section 402 of the Clean Water Act, is a federally mandated system used for
regulating point source and stormwater discharges.

Normal depth - depth of flow in an open conduit during uniform flow for the
given conditions. (see Manning's equation)

Open channels - also known as swales, grass channels, streams, and biofilters.
These systems are used for the conveyance, retention, infiltration and filtration
of stormwater runoff.

Outfall - the point where water flows from a conduit, stream, or drain.

Perennial stream - a stream channel that has running water throughout the
year.

Pollution prevention plan - a requirement for some land uses or activities
(e.g., industrial sites) that outlines techniques to prevent pollutants from being
washed off in stormwater runoff (e.g., spill response, material handling,
employee training, etc.)

Rational Method - a simple and widely accepted method of estimating peak
runoff flowrates from urban watersheds smaller than 600 acres.

RCB - reinforced concrete box.
RCP - reinforced concrete pipe.

RECP - rolled erosion control product, a coir or synthetic blanket or carpet
that may be used with sod or seed to prevent stormwater erosion.

3-5
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RPM - root-prune method, a technique used in bank stabilization for initiating
woody plant growth along banks by placing living, woody plant cuttings, like
willows.

Rill - defined as of lessor depth than a gully and would be smoothed by
ordinary farm tillage. (see gully)

Riparian - characteristic of an area bordering a stream or river.

Riprap - a loose assemblage of broken stones built along streams or beaches
for erosion protection.

Runoff - the portion of precipitation that is discharged from a drainage area.

Sedimentation - soil particles suspended in stormwater that can settle in
stream beds and disrupt the natural flow of the stream.

Side slopes - the slope of the sides of a channel, dam or embankment, where
customary naming is the horizontal distance first, as 1.5 to 1, or frequently, 1
Y2: 1, meaning a horizontal distance of 1.5 feet to 1 foot vertical.

SF - square-foot or square feet, a unit of measurement for labeling area.

Slope - defined by change in vertical elevation divided by horizontal distance
and typically expressed as a percentage.

Stream bank stabilization - the use of the structural properties of live plants to
rebuild washed out stream banks and flood terraces, including live slope
fascines, hedge brush layers, and live willow brush mattresses.

Stabilization - providing adequate measures, vegetative and/or structural that
will prevent erosion from occurring.

Subarea - a portion of a watershed which drains and concentrates at point,
typically at a catch basin, within a system of drainage pipes, or along a stream.

Surcharge - a condition of a stormwater system, where the water surface
exceeds the freeboard and overflows.

Swale - an open drainage channel or depression explicitly designed to detain
and promote the filtration of stormwater runoff.

Tail water - water, in a river or channel, immediately downstream from a
structure.
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Time of concentration - time required for water to flow from the most remote
point of a watershed, in a hydraulic sense, to a point of concentration
described within a subarea.

Toe (of slope) - where the slope stops or levels out. Bottom of the slope.

TR-55 - Technical Release 55, a report compiled by the Natural Resources
Conservation Service that presents procedures for stormwater calculations.

TRM - turf reinforced matrix, an erosion control solution that strengthens soil
to resist lateral stresses.

Watershed - a region of land that drains to a river, creek, or body of water.

Wing wall - side wall extensions of a structure, typically at the head or tail end
of a system of stormwater pipes or a culvert, which is used to prevent
sloughing of banks or channels and to direct runoff.

WTRM - wire turf reinforced matrix, an erosion control solution that
strengthens soil to resist lateral stresses.

XP-SWMM - a proprietary computer program, based on the US
Environmental Protection Agency’s Stormwater Management Model, used to
compute the behavior of stormwater systems.
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4.1 Watershed Description

The City of Crestwood is located entirely within the 14,558-acre (22.7 square mile)
Gravois Creek watershed, in south St. Louis County, Missouri. The Gravois Creek
watershed is coupled to a network of six major tributaries, including St. George
Creek, Mehlville Creek, Union Creek, Sappington Creek, Mulberry Creek and
Kirkwood Creek. Unimproved open channel systems provide the lowland areas with
112,464 feet (21.3 miles) of drainage; a total length of 129,888 feet (24.6 miles) of
known closed conduit drainage systems greater than 36-inches in diameter dewater
much of the upland areas. Nineteen detention basins control flows within the Gravois
Creek basin (CH2MHill, 1997). The City of Crestwood occupies 16 percent of the
Gravois Creek watershed or 2,292 acres (3.6 square miles).

4.2 Subwatershed Description

The City of Crestwood lies within portions of four subwatersheds of the Gravois
Creek watershed, including the upper main branch of the Gravois Creek, Mulberry
Creek, Kirkwood Creek and Sappington Creek, as shown in Figure 4-1. A general
overview of the four subwatersheds is presented below. Figure 4-2 and Table 4-1
display the land use characteristics for each subwatershed, which illustrate that the
dominant land use category is residential.

4.2.1 Gravois Creek - Upper Main Branch

The headwaters of the upper main branch of the Gravois Creek watershed are located
near the City of Kirkwood, Missouri at an elevation of 634 feet above mean sea level.
A southwesterly flow characterizes the predominant drainage pattern of Gravois
Creek. The upper main branch of the Gravois Creek watershed has a total drainage
area of 2,885 acres (4.5 square miles) and a main channel length of 21,648 feet (4.1
miles).

Within the City of Crestwood, the upper main branch of the Gravois Creek watershed
occupies 816 acres (1.3 square miles) or 36 percent of the city. This watershed contains
10,240 feet (1.9 miles) of main channel and 8,529 feet (1.6 miles) of tributary open
channel within the city limits. A tributary channel is defined as the drainage stream
that empties into the main channel.

4.2.2 Kirkwood Creek

The headwaters of Kirkwood Creek watershed are located 900 feet east of Lindbergh
Boulevard in Kirkwood at an elevation of 610 feet above sea level. A southeasterly
flow characterizes the predominant drainage pattern of Kirkwood Creek. The
Kirkwood Creek watershed has a total drainage area of 1,885 acres (2.9 square miles)
and a main channel length of 12,144 feet (2.3 miles).
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Within the City of Crestwood, the Kirkwood Creek watershed occupies 530 acres (0.8
square miles) or 23 percent of the city. This watershed contains 6,420 feet (1.2 miles) of
main open channel and 3,985 feet (0.75 miles) of tributary open channel within the
city limits.

4.2.3 Mulberry Creek

The headwaters of Mulberry Creek watershed are near Eddie and Park Road at an
elevation of 620 feet above sea level. A northeasterly flow characterizes the
predominant drainage pattern of Mulberry Creek. The Mulberry Creek watershed has
a total drainage area of 1,241 acres (1.9 square miles) and a main channel length of
8,976 feet (1.7 miles).

Within the City of Crestwood, the Mulberry Creek watershed occupies 914 acres (1.4
square miles) or 40 percent of the city. This channel contains 9,342 feet (1.8 miles) of
main open channel and 5,686 feet (1.1 miles) of tributary open channel within the city
limits.

4.2.4 Sappington Creek

The headwaters of Sappington Creek watershed are located 4,200 feet southwest of
the intersection of Baptist Church Road and Gravois Road at an elevation of 550 feet
above sea level. A northeasterly flow characterizes the predominant drainage pattern
of Sappington Creek. The upper main branch of Sappington Creek watershed has a
total drainage area of 1,447 acres (2.3 square miles) and a main channel length of 9,504
feet (1.8 miles).

Within the City of Crestwood, the Sappington Creek watershed occupies 31 acres

(0.05 square miles) or 1 percent of the city. No open channel is present within the city
limits in this watershed.
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Table 4-1
Land Use Characteristics
Drainage Area Percent of Total
(acres) Watershed Area

Gravois Creek

Residential 716 87.7

Commercial 63 7.7

Industrial 37 4.5
Mulberry Creek

Residential 804 86.8

Commercial 106 11.4

Industrial 4 0.4
Kirkwood Creek

Residential 381 71.7

Commercial 73 13.7

Industrial 77 14.5
Sappington Creek

Residential 31 100.0

Commercial 0 0.0

Industrial 0 0.0
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Section 5
Data Collection and Study Methodology

5.1 Data Collection and Review

The data used to conduct the study was a compilation of information provided by the
City of Crestwood and field data collected by CDM and Terra Technologies. The
following is a summary of data used to conduct the study.

5.1.1 City Data Files

The City of Crestwood provided CDM with a comprehensive data set of stormwater
related problems occurring in the City. The data included a collection of historical and
present accounts of problems presented in both written graphical and digital formats.
The stormwater data set included the following items:

A

Various tables regarding most recent stormwater issues
Culvert inventory map and report

Problem areas located in Crestwood parks or areas maintained by the Crestwood
Parks department

Synopsis of MSD's 2000-2001 Capital Improvement and Replacement Program
Budget Report

Field investigation meeting minutes

Historical problems area map provided by the Director of Public Works
Noteworthy Sharkware files related to stormwater problems

City of Crestwood storm and waste water committee field investigation minutes
Flood accounts and investigations

Miscellaneous reports and letters from/to MSD, City, residents, and Army Corps of
Engineers

Summary of wet weather bypasses

MSD and City complaint logs from Crestwood residents
MSD project listing and projects map

City street guide base map

MSD facilities maps and contour maps
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m FEMA flood insurance studies and firm maps

m Resident stormwater questionnaire results, maps, and noteworthy responses

5.1.2 Field Investigations

CDM and Terra Technologies conducted four field investigations to supplement the
written accounts of the current stormwater issues in the City. Two primary watershed
assessments were made on May 1, 2001 and June 26, 2001. Prior to conducting the
primary assessments, a preliminary list of approximately 60 problem areas were
identified based on the information provided by the City. The objective in the primary
assessments were to field verify the problem areas from the initial list of 60 problems
to classify the problem areas as either high or low priority. After discussing the results
of primary watershed assessments with City staff, 29 potential high priority problem
areas were identified for further evaluation.

CDM made two secondary assessments on July 9, 2001 and August 8, 2001. The
objective of the secondary assessments was to define the extent of the problems,
collect data required for engineering calculations and develop a conceptual solution
for the problem areas. Appendix A displays key photos taken from the field
investigations.

5.1.3 Geomorphic Assessment

As part of the field investigation conducted on May 1, 2001, Terra Technologies led a
geomorphic assessment of the open channels directly connected to one of the three the
main channels within the city limits. The purpose of the geomorphic assessment was
to gain an understanding of the present condition of the channels, and develop a list
of potential project locations where biostabilization techniques could be applied.
Section 6 discusses the details of this assessment.

5.1.4 Existing Mapping

MSD provided CDM with both hard copies and electronic copies of the MSD
maintained infrastructure within the City. This data contained a location and listing of
sanitary sewer details, stormwater details, right-of-way locations, 2-foot contours and
parcel information. Additionally, MSD provided orthographically corrected digital
aerial photographs. In addition, the City provided mapping data to CDM in both
digital and hard copy format. The mapping data included an inventory of city-owned
culverts, stormwater-questionnaire survey data, right-of-way locations, and parcel
information.

5.1.5 Previous Studies

CDM reviewed the Gravois Creek Watershed Study, completed by CH2MHill in May of
1997, prior to the development of the study. The study provided background
information and was used as an initial assessment for identifying problem areas
within the City.
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5.1.6 Stormwater Questionnaire Data

The City conducted a resident stormwater questionnaire survey in February 2001. The
data collected during that survey was used to identify high priority problem areas
with flooding and erosion concerns. The response rate to the stormwater survey, as of
March 29, 2001, was 27 percent, with 1,296 responses out of 4,876 questionnaires
mailed. In addition to questionnaire statistics, written comments from residents
provided an additional level of detail.

5.2 Study Methodology
5.2.1 General Design Standards

The design standards used to develop solutions for this study were based on the
design criteria listed in Section 4.0 of the MSD Rules and Regulations and Engineering
Design Requirements for Sanitary Sewage and Stormwater Drainage Facilities, February
1997. Appendix B presents these calculations.

5.2.2 Hydrology

The hydrology design standards used to develop the stormwater improvement
projects were based on the Rational Method. As specified by the MSD design manual,
a 15-year return interval was used as the design storm, as well as a 20-minute time of
concentration for the design of local drainage systems. Times of concentration were
randomly checked for flow paths and calculated for detention basin design by using
the TR-55 method (NRCS, 1986). An assessment of imperviousness for each Rational
Method calculation was based upon MSD standards and digital aerial photographs.

5.2.3 Hydraulics
5.2.3.1 Inlet Control

For culvert improvements, inlet control calculations were developed according to
criteria listed in the Urban Drainage Design Manual-Hydraulic Engineering Circular #22
(U.S. Department of Transportation Federal Highway Administration, 1996). Inlet
control designs were also based on standards printed in the Stormwater Collection
Systems Design Handbook (Mays, 2001), and through the use of nomographs published
in Hydraulic Charts for the Selection of Highway Culverts-Hydraulic Engineering Circular
#5 (U.S. Department of Transportation-Federal Highway Administration, 1965).

5.2.4 Regional Detention

Regional detention is an effective way to reduce local and regional flooding if
undeveloped land is available upstream of the flooding locations. The recommended
improvements discussed in Section 8 could not be solved with the implementation of
detention storage as a cost-effective improvement due to the lack of available land at
the appropriate locations. The proper time for consideration of regional storage
should occur during the planning stages of undeveloped watersheds.
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6.1 General Observations

After reviewing the general conditions of streams within the City of Crestwood, there
are two overall conditions present. The main channel of Gravois Creek is located in
the heart of Crestwood and is generally abutted by commercial and industrial
facilities. Due to the cumulative effects of watershed development, Gravois Creek
demonstrates the greatest amount of stream transition impacts. This channel carries
the highest flow rates of all streams evaluated and would require the greatest amount
of lateral space for necessary cross-section and alignment changes to create a stable
natural channel. Unfortunately, the proximity of surrounding development to the
riparian corridor limits the available space, creating difficulty in implementing
necessary changes to create stable natural channel conditions. The remaining stream
areas within the City of Crestwood are predominantly surrounded by residential
development. These watershed areas are smaller in size and show less cumulative
effect from watershed development primarily due to smaller watershed size. The
watersheds described by this general condition include portions of Kirkwood Creek,
Mulberry Creek, and Gravois Creek.

6.2 Field Observations

Gravois Creek exhibits the greatest level of erosion of all evaluated streams. The
greater size of this watershed creates the need for a larger stream cross-section. When
erosion occurs on this stream due to stream transition, the associated problems are of
a much larger magnitude due solely to the larger stream size. A percentage increase in
stream cross-section for a stream of this magnitude represents a greater volume of
erosion than the same percentage increase in a smaller stream. Consequently, the
exhibited erosion problems on Gravois Creek are potentially the most costly to
address since a greater area would be impacted. Addressing stream transition issues
on Gravois Creek via bioengineering measures may be difficult since a greater level of
infrastructure would be potentially impacted. Affected infrastructures might include
bridges, utilities, roadways, and buildings. Recommended solutions for problems on
Gravois Creek are likely to be more reliant upon structural stabilization measures
than vegetative stabilization solutions due to space limitations. However,
environmental concerns can still be met with appropriate combinations of structural
and bioengineering improvements.

The remaining watersheds are more likely candidates for less structurally oriented
erosion control solutions since total space required will be less due to the smaller size
of the watersheds. Bioengineered erosion control solutions might be more appealing
to property owners since these types of approaches cause a less dramatic change in
appearance to the stream corridor. Basic changes to stream cross-section and
alignment could eliminate many of the erosion problems that exist on these streams. If
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these types of changes are not possible, combinations of structural and bioengineering
erosion control solutions could be effective.

6.3 Fluvial Geomorphology

The evaluation of the fluvial geomorphology of a stream is a critical step in the
development of a plan to incorporate both hard concrete and biostabilization
solutions. Fluvial geomorphology can be defined as the science of evaluating all
parameters within a watershed that shape a stream. The resulting cross-section and
alignment of a stream are a result of all geomorphic parameters within the watershed.
To simplify the evaluation process, a series of classifications and measurements are
often used to determine stream type and the level of transition if the geomorphic
parameters have been altered.

6.4 Channel Formation

Natural streams are formed and maintained by hydraulic regimes that are classified
as channel forming flows. Due to the infinite variables that affect a watershed,
defining precise flow rates of the channel forming flows is nearly impossible.
Generally, channel forming flows consist of the hydrograph representing the 1- to 2-
year return interval flow event. This flow range usually contains the precise flow
regime that provides the balance between erosion and sedimentation. The channel
forming flows shape the channel and create stream features. If the channel capacity is
too small, the channel forming flows create a condition where erosion exceeds
sedimentation. If the channel capacity is too large, the channel forming flows create a
condition where sedimentation exceeds erosion.

6.4.1 Sedimentation/Erosion Balance

Streams naturally transition to a point where the balance exists between erosion and
sedimentation. When changes are made to the geomorphic conditions of the
watershed, the result is typically a change in channel forming flows that result in
changes to the stream features. Since man-made changes typically result in an
increase to the total hydrograph volume for frequent storm events, these changes
typically cause erosion throughout the stream system. The erosion will continue until
the stream reaches a new balance of erosion and sedimentation based upon channel
forming flows for the changed conditions.

6.5 Field Observations

Representatives from CDM and Terra Technologies physically observed the stream
conditions within the City of Crestwood. A general geomorphic evaluation was
conducted for each natural stream section as described below. Figure 6-1 displays
layout of the extents of the geomorphic field investigation.
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6.5.1 Gravois Creek Watershed
6.5.1.1 Section 1

Gravois Creek from the mouth of Mulberry Creek to the southern city limit boundary
of Crestwood exists in a natural channel configuration. Whitecliff Park bounds the
channel on the south side the entire length of this reach. Private property through the
upstream portion and Pardee Road through the downstream portion bound the north
side of the channel. Biological indicators through this reach indicate a somewhat
healthier ecosystem than existed throughout Mulberry Creek. This apparent
biological improvement could be directly related to magnitude of the stream, since
larger stream systems have a greater ability to buffer pollutants than smaller streams.
Fish, snakes, crayfish, and waterfowl were observed. No taxonomy was performed on
observed species to determine if biological forms were tolerant or intolerant of poor
habitat conditions. This reach of Gravois Creek had strong transition indicators of
geomorphic disturbance. Large volumes of erosion were observed with steep eroding
banks occurring throughout. A sanitary sewer line at the upstream end of this reach
was exposed and nearly undercut. Conditions in the channel indicate significant
down cutting along with lateral widening. Significant acreage would need to be
disturbed to create a geomorphicaly stable alignment due to the large size of the
stream cross-section.

6.5.1.2 Section 2

Gravois Creek from the mouth of Mulberry Creek north to the intersection with
Kirkwood Creek generally exists in a natural channel configuration, however some
structural improvements were noted within the section. A sanitary sewer line at the
downstream end of this reach was exposed and nearly undercut. The City of
Crestwood Public Works Department Maintenance Facility is located on the eastern
side of the channel along Pardee Lane. Areas of the stream bank within this section
have been armored with rip rap, grouted rip rap, and concrete and asphalt rubble,
especially in the vicinity of the Public Works Department Maintenance Facility and
downstream adjacent to the salt storage dome facility. Generally, the section
exhibited forms of transition in isolated locations; areas of limited vegetation and
minor erosion were observed throughout the section. Landforms generally control the
stream alignment.

6.5.1.3 Section 3

Gravois Creek from the mouth of Kirkwood Creek to the northern city limit boundary
at Big Bend Road was observed. The lower end of the reach is bounded by a
shopping center complex to the east and office buildings to the west. Minor forms of
transition and erosion were observed in the lower end of the reach with areas with
concrete and asphalt rubble used to armor the toe and stream banks. One area of
significant erosion was observed on the west bank across from the northern end of the
shopping center complex. This area of the stream has strong transition indicators of
geomorphic disturbance. Non-structural measures could be used to address erosion
concerns. The east bank south from Liggett Road parallel to Shoppers Lane was
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armored with reno mattresses while the right bank was vegetated. The channel from
Liggett Road north to Sanders Park generally exists in a natural channel configuration
with very little signs of transition; this reach appeared to be in generally good
condition with no space constraints or stream constrictions. Discontinuous areas of
gabion wall systems are present throughout Sanders Park, and a utility crossing is
present near the downstream end of Sanders Park. Continuous gabion wall systems
are present between Sanders Park and Big Bend Road. The entire wire basket
foundation of the lower baskets is corroded and failing for about 200 feet of channel
reach within the Park. In addition, higher flows have caused the wall to topple in a
40-foot section of this reach.

6.5.1.4 Tributary 1

A tributary to Gravois Creek, located near the southern end of Whitecliff Park, was
observed. The lower reaches of this stream exhibited severe erosion along a steep
gradient streambed. Major transition was noted through this reach. The upper reaches
of this tributary cross Cordoba Lane and run generally parallel to Lavant Drive in a
series of enclosed systems. While erosion was severe and transition forms significant,
the location of the channel within the park threatens no significant infrastructure.
Erosion at the point where the channel changes from an enclosed system to an open
system was noted. This erosion occurs near maintained areas of private property.
Non-structural methods of addressing erosion in this reach appear to be viable.

6.5.1.5 Tributary 2

A tributary to Gravois Creek, running from Whitehaven Drive to General Grant Lane
was observed. Development near the stream appears to be causing instability and a
strong potential for flooding. Generally, the stream did not exhibit strong forms of
transition except in isolated locations. Non-structural measures could address erosion
concerns, however, structural measures are probably necessary to address flooding.
The lower reach of this stream contained significant flows that were reported to occur
continuously. The presence of an upstream spring is suspected of being the source of
these flows although a spring could not be located. The upper portions of this channel
do not carry constant flows except during wet weather. Some structural
improvements were noted along the stream corridor. Generally, sufficient space exists
to address erosion problems in a non-structural manner.

6.5.1.6 Tributary 3

A tributary to Gravois Creek, beginning at the northern section of Whitecliff Park at
8729 Pardee Lane to the city limits, between Heather Drive and Blackthorn Drive was
observed. Generally, this tributary of Gravois Creek had strong transition indicators
of geomorphic disturbance. Severe bank erosion was observed behind 40 Heather
Drive, and a culvert at this location pointed upstream. The presence of yard waste
dumped by residents along the length of the tributary is contributing to erosion near 8
Heather Drive. Fences in the area of 8 Heather Drive are being compromised by a
failing railroad-tie wall and erosion. Erosion exists at the upstream end of the culvert
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under the Missouri Pacific Rail Road (MPRR) right-of-way and the headwall at this
location is in need of repair. Downcutting was observed upstream from the MPRR
right-of-way.

6.5.1.7 Tributary 4

Fieldcrest Road and Paddock Court border Tributary 4 of the Gravois Creek to the
north and south, respectively, and the tributary extends to the city limits. In this short
section of tributary, a degree of erosion was observed. The erosion was located in the
vicinity of 626 Fieldcrest.

6.5.1.8 Tributary 5

Tributary 5 located northeast of Ferndale Avenue and continuing to the city limits,
was observed. No major problems or transition issues were observed in this channel
section.

6.5.1.9 Enclosed Tributaries

All other tributaries to Gravois Creek, within the City of Crestwood, exist in an
enclosed system or in an engineered open channel system. If problem areas exist
within these engineered sections of channel, strong consideration should be given to
restoring these channels to configurations that mimic natural streams.

6.5.2 Kirkwood Creek Watershed
6.5.2.1 Section 1

Section 1 spans from the confluence of Kirkwood Creek and Gravois Creek to
Sappington Road. Severe bank erosion was evident at the confluence of Kirkwood
Creek and Gravois Creek. This erosion appeared to be due to high velocities at the
outlet of Kirkwood Creek. An industrial building near 9292 Watson Industrial Drive
had been constructed so that a side of the building served as a channel wall. An
abundant number of bush honeysuckle plants were present in a section of channel
that spanned the length of Watson Industrial Drive. The channel transitions from a
natural channel configuration to stone bed channel configuration approximately near
9420 Watson Industrial Drive. This section of channel appears to be well developed,
and generally free of erosion.

6.5.2.2 Section 2

Section 2 stretches from Sappington Road upstream to Holmes Avenue. Numerous
erosion problems were identified along this section of Kirkwood Creek. Dislodged
rip-rap covered the channel bed in a short section behind 1173 Reco Drive. High bank
erosion has exposed the root systems of several trees behind 769 Samoa. Erosion that
has occurred behind 1012 Banyon Drive was threatening a fence along a bank of the
channel. Bank erosion was observed throughout a length of channel behind 1000-1012
Banyon Drive. Significant erosion was present in this section of the channel. Exposed
roots of channel vegetation were common, and a resident-constructed gabion wall
had failed due to the erosive forces of the channel. Near 10014 Camera Drive, bank
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erosion was again evident, and trees were blocking one of three sections of a box
culvert under Holmes Avenue. Due to the erosion found throughout the length of the
channel, it appears that the geomorphic structure of the channel is changing to
accommodate increased flows.

6.5.2.3 Tributary 1

Tributary 1 is located between homes on Greenview Drive and the Crestwood Plaza
shopping center. The channel ends at the south end of Greenview Drive. In the
upstream section of the tributary, near the 9700 block of Greenview Drive, signs of
channel erosion and downcutting were present. Two sections of the channel in this
area were enclosed in an RCP section. The construction of these enclosures may have
been an attempt to reconcile early signs of erosion.

6.5.2.4 Tributary 2

Tributary 2 is located between Crestwood Elementary School and the Watson
Industrial Drive cul-de-sac. This channel travels through an industrial area. No major
problems or transition issues were observed in this channel section.

6.5.2.5 Tributary 3

This tributary flows from southwest to northeast and is located to the north of
Twincrest Drive. This channel crosses through a commercially developed area. No
major problems were observed in this tributary.

6.5.2.6 Tributary 4

Tributary 4 parallels New Sappington Road crossing Reco Drive and the Missouri
Pacific Railroad. Near Reco Avenue, several problems were observed. The headwall
on the south side of the box culvert, under Reco Avenue, had collapsed and was
blocking flow at the box culvert. Grouted rip-rap was present 30 feet upstream from
the box culvert, which appeared to serve as a detention basin overflow. Some minor
down cutting is present in the area downstream of the rip-rap. Problems found in this
tributary appear to be primarily associated with stream maintenance.

6.5.3 Mulberry Creek Watershed
6.5.3.1 Section 1

The reach of Mulberry Creek from the mouth at Gravois Creek to Old Sappington
Road does not exhibit major signs of transition. The lower portion of this reach
appears to be in an original alignment and is bordered by Whitecliff Park on the south
and by residential property on the north. Some signs of transition are apparent,
although minimal imminent threat to infrastructure exists. Starting behind 9404
Lodge Pole Lane and continuing upstream to Old Sappington Road, the stream has
apparently been straightened with the north bank being structurally protected via a
series of gabions, grouted rip rap installations and concrete slope protection. Stream
down cutting has occurred and is undermining the toe of the structural systems.
Attention to this down cutting should be a future priority before the integrity of the
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structural systems is compromised. Vegetative stabilization could be utilized in lieu of
structural systems due to availability of sufficient lateral space. Stream transition is
not expected to threaten infrastructure in the near future for this reach.

6.5.3.2 Section 2

The reach of Mulberry Creek between Old Sappington and New Sappington roadway
crossings exists in a natural stream alignment and appears to be generally stable. No
infrastructure improvements encroach upon the stream corridor except at the
roadway crossings. The floor of the Old Sappington Road RCB is significantly
deteriorated with steel reinforcement exposed. The alignment of the reach appears to
be relatively stable and no alterations are recommended.

6.5.3.3 Section 3

The reach of Mulberry Creek from New Sappington Road on the downstream end to
the start of a trapezoidal concrete channel section at the western end of Crestwood
Park exists in a natural state and alignment. Moderate stream transition appears to
have occurred as evidenced by erosion and minor down cutting throughout the reach.
Some constructed wall systems near New Sappington Road have been undermined as
evidence of stream transition. Newer wall systems in this same area appear to be in
good condition but are expected to deteriorate eventually. Landforms in the area limit
the potential for stream re-alignment on the south bank. Property encroachment on
the north bank is aggravating stream stability. As this reach enters Crestwood Park,
the encroachment is more limited. Stream cross-section does not appear sufficient to
convey channel-forming flows as evidenced by bank erosion and stream down
cutting. The stream through this reach is expected to transition to a wider overbank
cross-section than currently exists. Geomorphic channel alterations could be
performed in this reach to provide a stable alignment.

6.5.3.4 Section 4

The reach of Mulberry Creek from the western end of Crestwood Park to a point
immediately upstream of the Crest Oak roadway crossing consists of a trapezoidal
concrete lined cross-section. The condition of the lower portion of this reach is
extremely poor. Concrete slabs have been undermined and lifted. This deterioration
will continue upstream unless remedial action is taken. Geomorphic evaluation of this
reach is not useful since the stream exists in an engineered state. As the concrete
deteriorates, the stream will eventually return to a natural state similar to what exists
upstream and downstream.

6.5.3.5 Section 5

The remaining reach of Mulberry Creek from Crest Oak roadway crossing upstream
to the Crestwood city limits exists in a natural state. Some channelization appears to
have occurred when the area was developed since the channel generally follows the
property lines in a linear fashion. Stream transition is evident in this reach due to
bank erosion and apparent channel down cutting. The entire reach has been
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encroached upon by residential development. The channel requires a larger cross-
section and longer flow path in order to be naturally stable. If space is available, this
reach of channel can be made stable with basic cross-section and alignment
alterations. If alterations are not made, stream transitions will continue until they are
achieved naturally.

6.5.3.6 Tributary 1

There are several tributaries to Mulberry Creek that exist in a natural state. The first
tributary observed begins behind 9324 Lodge Pole Lane and continues south through
Whitecliff Park crossing under Vauk Lane near the upstream terminus. The channel is
in generally good condition and is not demonstrating significant signs of transition.
The upper limits of this reach exist as a swale through backyard areas and do not
appear to be causing any problems of significance. No geomorphic changes appear
necessary for this area to remain stable.

6.5.3.7 Tributary 2

The Mulberry Creek tributary with the mouth located behind 9530 Anchorage Lane
and continuing south to the roadway crossing of Lawndale Drive exists as a natural
channel. This channel has a steep gradient with a series of natural step structures
occurring in an unmaintained area. The steep gradient of this channel is likely to
cause significant down cutting over time. However, no infrastructure is located near
this channel to be threatened. The upper portion of this stream is located in a
channelized system located in the backyards of various residences. If the vacant
property that contains a majority of this stream is ever developed, strong
consideration should be given to limiting development near this stream alignment.

6.5.3.8 Tributary 3

The Mulberry Creek tributary located between Crestwood Park and Long Elementary
School exists as an open channel through Crestwood Park becoming channelized
behind 9073 Doercrest Drive. The open channel is non-structural although probably
not in a natural alignment. No major evidence of stream transition exists even though
the alignment is probably not natural. If stream transition were to occur, sufficient
space is available to allow that to happen naturally without causing threat to
significant infrastructure.

6.5.3.9 Tributary 4

The Mulberry Creek tributary located between Eddie and Park Road and
Meadowfern Drive is an open channel that parallels property lines. This alignment is
probably not naturally occurring. Wall systems have been constructed throughout
this reach, further encroaching upon the stream. Down cutting and erosion are
evident throughout the reach. Limited space is available to make the necessary stream
alterations that would provide a stable natural channel system.
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6.5.3.10 Tributary 5

The only remaining natural open channel tributary to Mulberry Creek is a short reach
of channel in Crestwood Park. This channel is located behind 8940 Craighurst Terrace.
Upper portions of this tributary exist in an enclosed system. The channel empties into
Mulberry Creek downstream of the trapezoidal concrete lined section. No major
transition issues were observed in this channel section.

6.5.3.11 Tributary 6

This segment of drainage channel is a concrete trapezoid man-made channel that is
beginning to show signs of deterioration in certain locations.

6.5.3.12 Enclosed Tributaries

All other tributaries to Mulberry Creek, within the City of Crestwood, exist in an
enclosed system or in an engineered open channel system. If problem areas exist
within these engineered sections of channel, strong consideration should be given to
restoring these channels to configurations that mimic natural streams.

6-9
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7.1 Purpose

A prioritization plan was developed to rank the recommended improvement projects
identified in Section 8. The process of prioritizing the projects includes identifying the
type and frequency of the problem, the severity, area affected, upstream and
downstream impacts, and probable cost.

7.2 Evaluation Categories

For purposes of evaluating the severity of the problem areas at each location, the
following categories were developed.

Flooding - This condition applies to floodwaters on property, the entry of stormwater
into structures, and streamflow overtopping streets in such a manner that it slows
vehicles or forces motorist to select alternate routes.

Erosion - Erosion applies to streamflow or overland flow that is causing excessive
scour of channels and overland flow paths.

Maintenance of Existing Facilities - This condition applies to existing drainage
facilities, such as culverts, curb inlets, improved channels or other stormwater
improvements that are in need of repair or require replacement.

Poor Drainage - This condition applies to water standing in streets and on public and
private property for extended periods.

Benefits to Properties - This category is used to account for the number of properties
that benefit from the project improvements.

7.3 Adjustment Factors

Frequency - This category takes into consideration the frequency the problem is
occurring. For example, if flooding of a property occurs every rainy season, versus
once every 5 years, the problem area will be given a higher priority.

Risk to Persons or Property - This category accounts for the degree of risk to persons
or property associated with the problem area. For example, a low water crossing that
historically floods every year and has the potential to threaten a person's life, would
receive a high priority versus an icy sidewalk caused by isolated ponding that could
result in a broken limb.

Number of Major Locations Affected - This category takes into consideration the
benefits of alleviating flooding of major developments and roadways. A multiplier of

7-1
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2 should be used if flooding impacts a shopping center, residential subdivision,
roadway, or significant public structure.

7.4 Priority Rating Form

A priority rating form, as shown in Figure 7-1, was developed and used to prioritize
each recommended project. The first step in completing the form is to identify the
applicable evaluation categories as discussed above. The next step is to assign benefits
points and multipliers using the values presented in Table 7-1.

Table 7-1
Project Name
Evaluation Problem Type Benefit Points
Category Very High Medium Low
High
Flooding Residential Structure 30 20 16 12
Commercial Structure 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall (Public) 16 12 8
Retaining Wall (Private) 12 8 4
Drainage Structure 16 12 8
Street R/IW 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter 10 2
Swale/Berm 14 10 6
Poor Drainage Street 12 8 4
Yard 10 6 2
Benefits to
Properties
>20 50 Frequency Rating Degree of Risk
11-20 40
5-10 30 >1/yr 1.0 Danger to 3.0
Life
2-4 20 1lyr 0.8 Limb 2.0
One 10 1/5 yr 0.6 Structure 2.0
None (0) 0 1/10 yr 0.3 None 1.0
A 7-2
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Insert Figure 7-1
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For example, for a given problem area, the user identifies the applicable evaluation
categories, including Flooding, Erosion, Maintenance, and Poor Drainage. Each
evaluation category can have multiple sub-categories, such as Residence Structure
and Impassible Traffic under the Flooding category. The next step is to assign benefit
points relative to the severity of the problem. The severity ranges from Very High,
which indicates a life-threatening situation, to Low, which is a condition that does not
need immediate attention. For the Benefits of Adjacent Properties category, the benefit
points are assigned based on the number properties affected. Once the benefit points
are assigned to all of the evaluation categories, the points are summed to provide an
initial subtotal. The next step is to assign applicable multipliers as discussed in the
previous section. The benefit point subtotal is then multiplied by each assigned
multiplier that results in the final benefit point total.

The final step is to calculate the cost/benefit rating, which is the estimated cost of the
improvement, divided by the sum of the total benefit points. The lower the
cost/benefit rating, the higher the priority ranking. For example, the project with the
lowest cost/benefit rating would be the highest priority project.

7.5 Priority Evaluation Results

Once the priority evaluations were completed, the projects were prioritized from 1 to
29 according to their respective ranking. Projects with low cost/benefit ratings were
assigned the highest priority. Table 7-2 displays the prioritized project order.

7-4
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Priority Rating of Recommended Projects
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Ranking Rating Project Name Cost Estimate
1 100 548-536 Aspen (KC-4) $3,000
2 125 8901 Manda Lane (MC-15) $6,000
3 133 9440 to 9448 Lodge Pole Drive (MC-1) $4,000
4 150 9528 Craigwood Terrace (MC-4) $15,000
5 188 631 Fieldcrest Drive (GC-9) $21,000
6 260 9319 Lawndale Drive (MC-2) $26,000
7 261 Whitecliff Park/Pardee Lane (GC-6) $122,000
8 306 9518 to 9534 Pine Spray Court (MC-3) $11,000
9 325 8900 Block Rudson Lane (MC-12) $13,000
10 333 Spellman Park (KC-3) $20,000
11 493 8900 Block Lindenhurst Drive (MC-7) $150,000
12 545 Crestwood Park Entrance (MC-8) $12,000
13 700 8940 Craighurst Terrace (MC-9) $21,000
14 868 10069 to 10075 Barberton Dr. (MC-14) $50,000
15 875 9107 Grant Park Drive (GC-3) $42,000
16 972 9781 to 9783 Twin Vista Drive (MC-6) $42,000
17 1,302 1000 to 1012 Banyon Drive (KC-2) $125,000
18 1,468 Lowill Lane to Crest Oak Lane (MC-11) $229,000
19 1,577 8854 to 8866 Rudson Lane (MC-13) $41,000
20 1,588 Pardee Road (GC-5) $343,000
21 1,857 9724 to 9700 Greenview Drive (KC-1) $78,000
22 1,935 9000 to 9012 Cordoba Lane (GC-4) $89,000
23 3,690 1022 Diversey Drive (GC-10) $155,000
24 3,819 9000 Block Maple Grove/Sky Crest (MC-10) $443,000
25 4,467 9600 Block Yorkshire Estates Drive (MC-5) $536,000
26 4,553 7600 Block Capilia Drive (GC-2) $173,000
27 5,906 Blackthorn Drive to Grant Road (GC-7) $756,000
28 9,208 9000 Block Whitehaven Drive (GC-1) $221,000
29 9,619 700 Block Fieldcrest Drive (GC-8) $404,000

A
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Section 8
Stormwater Improvement Projects

The study area encompasses the area bounded by the Crestwood city limit lines,
which includes portions of four watersheds: upper Gravois Creek, Kirkwood Creek,
Mulberry Creek and Sappington Creek. A total of 29 high priority problem areas were
evaluated, which resulted in 29 improvement projects. During the course of the
study, several other lower priority problem areas were identified, which are listed in
Appendix B.

The total estimated probable cost for the 29 improvement projects is approximately
$4,151,000. Figure 8-1, located on the following page, illustrates the location of each
improvement project. The following is a brief description of the stormwater problem,
alternative solutions, reconunendation, project layout, priority ranking, cost estimate,
and photographs for each problem area. Appendix A contains average unit cost
information from past stormwater construction projects in the 5t. Louis metropolitan
area and surrounding communities which were used for cost estimating purposes.
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8.1 Gravois Creek Watershed

This section presents recommended improvements for the Gravois Creek watershed,
inciuding a brief description of the stormwater problem, alternative solutions,
recommendation, project layout, priority ranking, cost estimate, and photographs for
each problem area.

8.1.1 Project GC-1 9000 Block Whitehaven Drive

Residents located between 9047 and 9071 Whitehaven Drive are reporting building
flooding along the northwest bank upstream of the existing 8- by 4-foot box culvert,
labeled 26K1-006D), under Whitehaven Drive. The box culvert is undersized for the
15-year event, which is the cause of the flooding.

The recommended solution involves increasing the conveyance capacity of the culvert
by either replacing the existing culvert with 300 feet of 12- by 4-foot RCB with walls at
angles between 30 to 70 degrees, or installing 300 feet of parallel 4- by 4-foot RUB. The
recommended solution is to construct the parallel RCB. This solution was selected
because the existing RCB is in good structural condition, which makes it cost-effective
to install a smaller paraliel RCB. The estimated probable project cost of the
recommended solution is approximately $221,000.
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Table 8-2
GC-1 9000 Block Whitehaven Drive

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High
Flooding Residential Structure 30 207570 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
i Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Commercial Structizre 118, 14 . 10
Public Structure 18 14 10
Retaining Wall i6 12 8
{Public)
Retaining Wall 12 8 4
(Private}
Drainage Structure 16 12 8
Street R/ W 16 12 B
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance Drainage Structure 16 12 8
Improved Channel 14 10 )
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/ Berm 14 10 6
Poor Drainage | Street 12 8 4
Yard 10 6 12
Benefits to
Properties
>20 50 Frequency Rating Degree of Risk
11-20 40
5-10 30 >1/vr 1.0 Danger 3.0
to Life
2-4 A 1/vr 0.8 Limb 2.0
1 1/5vyr 0.6 Structure | 205
| None () 0 1/10yvr 425703 1 None 1.0 |
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Table 83
Preliminary Cost Estimate
9000 Block Whitehaven Dtive

TGEA instaliation of Box Culvert Whitehaven Drive : : : :
4'x 4 RCB LE 300 =] 350 L3 105.600 |
‘Spading 3Y 330 i[5 1.8 330
s iConstruction Subtotel= P5 105530
Wity Belocation @ 20%: LS ! g 21,066 |
s Mobizaton & 4%, 18 : g Z275"
[Construction with Percent Allowances Subtotal= . 3 136,608
i Contingency @ 30% 3 4§13
{Prababie Cost Estimates , s 166,792 |
. iDezign Engineenng, Geutechnical, & Gonstruction Management @ 30% 5 50.938
Total Concepiual Cost Estimate= % 221,000
{Raunded up o the nearest 51000}
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Section 8
Stormwater improverment Projects

8.1.2 Project GC-2 7600 Block Capilia Drive

The channel downstream from Grant Park Drive, between 7630 and 7638 Capilia
Drive, is experiencing erosion on the north bank. The backyards appear to have
adequate space to implement the necessary changes to create a stable natural channel.
Two alternatives were evaluated:

= Alternative 1 - Streambank Bio-stabilization. This alternative involves clearing

250 feet of the channel of debris to improve conveyance, and installing biotechnical
erosion control measures to improve the bank stability. The stream banks would be
stabilized through the use of TRMs and structural assistance, such as organic logs
or stone, to insure the toe remains stable. The streambanks should be revegetated
with native riparian and woodland species, and trees should be planted to enhance

the riparian corridor. The estimated probable project cost is approximately
$173,000.

Alternative 2 - Gabion Channel Sidewall. This alternative involves clearing the
chanmel of debris to improve the conveyance and to construct concrete channel
sidewalls to stabilize the streambarnks. The gabion wall would be approximately 3
feet high, and 250 feet in length, extending approximately 340 feet downstream
from Grant Park Drive on both sides of the channel. The estimated probable project
cost is approximately $275,000.

The recommended solution is to implement Alternative 1, streambank bio-
stabilization, because this solution is more cost-effective and will provide an aesthetic
enhancement to the backyards of several property owners.

BSOS GRS B T-Repans\Final RepamiGPINGR: Baon






Tabie 8-
Starem Sewer Priority Rating Sheel
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Hem i E:E 38
Residential Strucivire Htem 2 &
Comunercial Struchese item 3 1
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Fuhlic Structure Suhtotal
Crhemgt: Muitiplier
Trainage Soackhire Number of Major Locations Affected x 11 3 ;
Tvpe:
Linproved Channe
ftem i Unkmproved Channe Mulliplier Freguency Rating {flooding onby) b3 ii ER E
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Table 8-5
GC-2 7600 Capilia Drive

Evaluation Problem Type Benefit Points
Category Very | High | Medium I Low
High

Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Pasgable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2

Erosion Residential Structure 18 i4 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{(Public)
Retaining Wall 12 8 4
{Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 )
Unimproved Channel 12 8 4

Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 8 4
Yard 10 6 2

Benefits to
Properties

>20 50 Frequency Rating Degree of Risk

11-20 40

>-10 30 >1/vr 100 Danger | 3.0

to Life

2-4 20 P 1/ vr . Limb 2.0

1 10 L 1/5vr 0.6 Structure | 2.0

None (0} 0 F1/10yr 0.3 None }=i 10 =]




Table 8-8
Preliminary Cost Estimate
7600 Biock Capilia Drive

Cresiwood, MiSsou
Stormwater Improvement Study

AT

GEza iStreambank Bio-stabilizetion and Stream Maintenance

iExcavation - Grading Y

20 § 218 245 |
iSeading o8y 330 3 108 :BSDW
Reforestation i ACRE 075 % 2E00 S 1,875
THM Y 870 ) Ti5 4,590
Major Stream Maintenance LE 250 {5 300 s 75000
Construction Subtotal= (5 82135 ¢

Utility Refocation @ 20% L3 S 16,427

Mobilizaton @ 4% LS 3 3285

Construction with Percent Allowances Subtotat 5 101,847
Contingency @ 30% 3 30,554

Prohable Cost Estimates s 132,402
Design Enginesting, Geatechnical, § Construction Management @ 30% s 38.72C
Fotal Conceptual Cost Estimate= 4 173,000

{Rounded up 1o the nearest $1000)
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Table 8.7

Prefiminary Cost Estirnate

7604 Biock Capilia Drive

Crestvood, Missoun
Stonmwater mprovemen! Study

ot

GC-2h [ Gabion Channel Sidewall and Stream Maintenance

2500 |

{Rounded up 1o the nearest $1000)

{Gabions &y 530 g 18677 s

Major Stream Maintenance LE 250 ) 30008 73,000 1
Reforestation ACRE o7 5 2500 1 8 t 7S
| Seading SY 330 3 118 330
‘Eonstruction Subtotais 3 131 208
Ukility Refocation & 20%. b8 3 55247 |

; Mohilization & 4% L8 L8 5,248

Construction with Percent Allowances Subtotal= % 162,604

Caontingency & 30% 5 A8 BOB
Probabie Cost Estimates g 531502 |

Besign Engineering, Geotechnical, & Construction Managemen! & 30% B 63,451

Total Conceptuai Cost Estimates 5 275,000
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Figure 3-3. 7606 Capilia Drive {GC-2)




Section &
Stormwater Improvernent Projects

8.1.3 Project GC-3 9107 Grant Park Drive

Resident at 9107 Grant Park Drive is reporting flooding in the backyard. An open
channel enters an enclosed system behind 9107 Grant Park Drive. The flooding is
caused by the lack of adequate headwater depth and no overflow channel at the
entrance of the 34-inch RCP, Tabeled 25K4-052D, which causes flooding of adjacent
buildings. Two alternative solutions were evaluated:

» Alternative 1 - Upgrade Enclosed System. Installing an overflow swale to convey
excess flows is not feasible due to the surrounding topography and the elevation of
Grant Park Drive. Therefore, the 34-inch RCP will need to be replaced with 275 feet
of 5- by 5-foot RCB to adequately convey the 100-year design storm underground.
Also, energy dissipaters would be installed at the RCB outlet to mitigate erosive
conditions. The estimated probable project cost is approximately $203,000.

» Alternative 2 ~ Flood proof Building. This alternative includes flood proofing the
building by eliminating the basement windows and building enfrance adjacent to
the creek. The estimated probable project cost is approximately $42,000.

The recommended solution is to implement Alternative 2, flood proofing, which is
more cost-effective than replacing several hundred feet of drainage system.
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1 9107 Cirant Park Drive

Table 8-
Slarm Sewet Priority Rating Sheet
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Table 8-9
GC-3 9107 Grant Park Drive

! Evaluation Problem Type Benefit Poinis
Category Very | High | Medium | Low
High
Flooding Residential Sfructure | 30 16 12
Commercial Structure | 30 16 12
Public Structure 30 16 12
Impassable Traffic 14 12
Passable Traffic 8 4
Accessory Structure 12 8
Yard 6 2
Erosion Residential Structure 14 10
Commercial Structure 14 10
Public Structure 14 10
Retaining Wall 12 8
(Public}
Retaining Wall 12 8 4
{Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 6
improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance | Drainage Structure 16 12 8
improved Channel 14 10 6
Unimproved Channel 2 8 4
Street Gutter 10 6 2
Swale /Berm 14 10 6
Poor Drainage | Street 12 8 4
Yard 10 ) 2
Benefits to
Properties
>20 50 Fregquency Rating Pegree of Risk
11-20 40
5-10 3 >i/yr | 1.0 Danger | 3.0
to Life
2-4 1/vr Limb
1 1/5vr Structure p
None (0) 1/10vyr ! None




Table 810

Pretiminary Cost Estimate
9107 Grant Park Drive

Crestwood. Missour

Stormwater frpro

=T

ent Sidy

GC-3a_ Upgrade Enclosed System i i
5'x 5'RCB LF 275 3 350 1§ 96,250 |
Seeding SY 460 S 115 450
Construction Subtotal= £ 86.710 ;

B Utiliy Heiocation @ 20%; LS g I

Mobilization & 4% LS S 3,888
iConstruction with Percent Allowances Subtotals 3 118,820 i
Contingency @ 30% i'5 35,576 |

Brobabie Cost Estimates $ 155,887

Desigh Enginecting, Geotechnical, & Construction Managemen! @ 30% 5 48,769

Total Conceplual Cost Estimate= 5 203,000

{Rounded up 1o the nearest §1000)
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Table B-11

frefiminary Cost Estimate

9107 Grant Park Dyive

Trestwood. Missour
Stormwater improvemen! Sludy

GCab  Floodproof Building

20,000

{Rounded up ¢ Ihe nearest $1000)

Residence EA 20000 | $
Construction Sublotal= i 20.000
Utility Relocation & 20% LE g 4000 i
Muobifization & 4% 1.3 : ] &0 :
%Construction with Percent Allowances Subtotal= | : -3 24,800 |
Contingency 8 30% ; $ 7.440
_Prcbable Cost Estirmates i3 32,240
;Dasign Engineering, Geotechnical, & Construction Management & 30% B 2,872
Total Coneeptual Cost Estimate= : 5 42,000
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8.1.4 Project GC-4 9000-9012 Cordoba Lane

Yard drainage is eroding the west creek bank and yards behind homes located from
9006 to 9024 Cordoba Lane. The erosion is affecting the outlet headwall, which is
directly behind 9012 Cordoba, and has resulted ina washed out area adjacent to the
headwall. The outlet headwall provides structural support for two outfall pipes,
labeled 261.2-164D and 261.2-165D. Bank erosion was observed just downstream of
structural wall systems behind 9006 Cordoba, Two alternative solutions were
evajuated:

= Alternative 1 - Streambank Biostabilization. This alternative consists of providing

erosion protection using 12-foot high biogabions, which would extend 130 feet
downstream from the outlet headwall along the west bank of the channel, which
would tie into an existing modular block retaining wall. A deteriorating wooden tie
wall at this location should be removed. Depending on the location, a second tier of
gabions could be installed on top of the first. However, in most instances, the slopes
from the gabion basket in the toe up to the top of slope, which should be graded to
2 percent to slow velocities, could be stabilized with vegetation. A mixture of native
woodland, riparian and fescue species should be planted. The slopes above the
baskets should be graded back and stabilized with a TRM. Final grading will be
necessary to prepare the slopes for RECP. Residents should be informed not to
place yard waste or compost piles along the banks of the creek, which compromises
the integrity of the channel. The estimated probable project cost is approximately
$93,000.

Alternative 2 - Concrete Channel Sidewall. This alternative consists of providing
a 12-foot high concrete channel sidewall, which would extend 130 feet downstream
from the outlet headwall along the west bank, which would tie into an existing
retaining wall. The approach requires establishing a 2 percent grade at the top of
the wall and adequate drainage for the wall, including weep holes, to prevent the
reoccurrence of erosion along the backside of the wall. In addition, a longitudinal
grade (parallel to the channel} needs to complement the wall’s design, where the
grade is minimized along the 130-foot length. The north end of the wall should be
protected by riprap, characterized by small stone gradations (D50 about four
inches). The grade and riprap should wrap around the front face of the wall to
reduce potential erosion, which is due to concentrated flows from the steep slopes
of the backyards. The estimated probable project cost is approximately $89,000.

The recommended solution is to implement Alternative 2, concrete channel sidewall,
due to the steepness of channel bank, which lends itself to a traditional structural
solution. Also, the concrete channel wall can be easily connected to the existing
concrete headwall.
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Table 5-12
Storm Sewet Prionty Raling Sheet

12717 72001

scabon: (-4 20004012 Cordoba Lane Inspechon Date:
Fribuan: Gravew Creek

Problem Drescription:

vard drainage is eroding the west creek bank and vards befund homes located from 9006 to 9073 Cardoba Lane. The erosion 15 alfecting

the cuttet headwall, wiich s directly behind 3012 Cordoba, Auo s reswited 1 2 washed out arsa adjacent to the headwall,

Reconunended Acton:

insalt a 19-f1 high concrete channel sidewall which wowld extend 130 fest downstrearn fromn the outier headwall along the west bank,

whith would tie into an existng tetaining wall

Preliminary Estimaled Cost: R A00 By: Ki Tate: 1271772001
Flonding Erasion Maintertance of Poot ije_ﬂ .
Stormwater Froblem o ; NP . Benefits = SUBTOTAL
Severity + Severity +  Existing Facilities +  Drainage + )
Froperties
Item § 8§ 20 ; 28
Residential Structure e 2 12 iZ
Comenercial Struchure Ttem 3 £ &
Sireet 0 i 4 [ 20
Pubkic Brructare Subtotal 48
Crermrer: Multiplier
Hem: 2 Irattuage Stractuce Number of Major Locations Affected x i 46

Type: Headwall
Improved Channel

e

T 3 Unimproved (Channet Muitiplier Frequency Raging fflooding ordy)
Item 3 Yard
Other
Multiptier Degree of Risk
CanEners;

Kesidents at 9004, 90012 and 9024 will benefit from improvethents.

S H 48 ;
i

Toutal Benelit Points

war FrrEy Faied Sne ot B

Esnirnated Cost :i 589,000 f
Divided by
Total Benefit Points = 46

1,935

Cost/ Benefit Raing =




Table 813
GC-4 9000-9012 Cordoba Lane

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High
Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 ) 2
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall le 12 8
{Public)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16
Street R/W 16
Yard 16
Improved Channel 14 6
Unimproved Channel 12 4
Maintenance | Drainage Structure 16 8
Improved Channel 14 6
Unimproved Channel 12 4
Street Gutter 10 2
Swale/Berm 14 6
Poor Drainage | Street 12 4
Yard 10 2
Benefits to
Properties
=) 50 Frequency Rating Degree of Risk
11-20 40
5-10 30 >1/vyr Danger 3.0
to Life
2-4 v 1y . Limb 20
1 1/5vr 0.6 Structure 2.0
None {0} 0 1/10 vr 0.3 None {734




Tabie 8-14

Preliminary Cost Estimate

9000-9012 Cordoba Lane
e

Cresiwood, Missour
Stomawater improvernent Sudy

bt

GC-4a Sireambank Biostabilizetion

28

i3.680 |

12" Bio Gabions FaF 1560 3 i S
Reforestation AGRE 0.25 S 230015 525
Seeding Y b} 5 1418 7O
TEM 3Y 130 B TiE a1
‘Construction Subtotal= $ 45 285
Utliity Relocation & 20% LS 5 9,057
Wishifization © 4% LS g 7811
éConstruction with Percent Allowances Subtotads g 56,153
Contingency & 30% 5 16,8468
Probabie Cost Estimate= i 8 72,899 |
Design Engineering. Geotechnical, & Construction Managemaent & 3% 5 21,800
Total Conceptual Cost Estimate=x % 95,000

{Founded up to the nearest $1000)

COM.
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Crestwond, Missour!
Srormwater imerovernent Study

Table 515
Freliminary Cost Estimate
2000-9012 Cordoba Lane

GC-4b  iConcrete Channel Sidewall :
12" High Contrate Wall oY 850 g 606 | 8 36,000
| Excavate - 2% grade al lop of the wall PooY 130 $ 12:% 1.56¢
iHip Rap - North end of wall 5Y ; af 5 8015 4,800 ¢
Seeding = 76 s 105 70
éCanstruction Subtotal= : : |5 42,430 ;
Uity Belooation @ 20% . LS B 5486
Mobiizaion @ 4% L& | : 3 1B
iConstruction with Percent Allowances Subtotal= . | & 52613
Contingency @ 30% g 15784
Probabie Cost Estimates ] 58,397 |
Design Engineering, Geotectinical, & Constuction Maragement & 30% g 20,518
Total Conceptual Cost Estimate= L 89,000

{Rounded up 1o the nearest $1000}

CDM.
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Section &
Stormwater improvement Projects

8.1.5 Project GC-5 Pardee Road

Pardee Road contains inadequate roadside drainage that is causing flooding on the
south side of the road between 8951 Pardee Road and Gravois Creek. The
recommended improvements include installing 900 feet of s-curb, and 900 feet of RCP
that ranges from 12- to 30-inch diameter, and three curb inlets to adequately drain the
surface of the road. In addition, the restoration measures will include sod using a
RECP for stabilization due to the steep slopes adjacent to the roadway. The estimated
probable project cost is approximately $343,000,

CDM 8-30
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anatien: GU-5 Pardee Hoad

Table 5-16
Storn Sewer Frionty Raling Sheet

Imspecticn Dae:

Tribputan Czravois Ureel

Problem Descriphicn:

Parciee road contairs inadequate roadside drainage fhat is causmyg fiebdin

£ on the south side of the road berween 8331

Pardee Road and Graveis Creek.

Recomipended Acaon:

irpstalt G00-feet of S-curh, and 960 feet of RO that tanges from 13 10 Siinches i diagwter and three curb indets.

Preiiminary Estimated Cost

Stormiwater Problem

lern 1

Residential Struchire Hem

[
Cammercial Struchuze
Streat

Pubdic Struchiee

rriiimtasinm e AR i

freoms 5
Henu i

e

Dirainage Shrucuse
Type:

Impreved Channel

Cnimproved Channel
Yard
Other

Ham 2
i
finadside ditch
Bakloiwnitbdiia i
Elesgribwn

{onunent

Multipher

343,000 gy K1 Dater 12717 /2001
. . . Project
F}ao:%lng .Ems?)n E?ia.mtenar_u:‘e.of I_’oar Bani fita " SUBTOTAL
Severity +  Severity +  Existing Facitities +  Drainage + .
Properties
3 30 3%
it 16
£
i 16 & ] ]
Subialal 34
Multiplier

Number of Major Locations Affected

Multipiier Freguency Bating (flvading ondy)
POV

Cregres of Risk

Residents along Pardes Road will directly benefit from the inprovemants. The general public wii

x 1 108 ;
x 2| 216
216

Total Benefit Foints

penciit from the inprovements to the road.

i

F5 BB Srwi! Sosin BaRG 3wt v Al

Estimuated Cost =] S34E000
Dividesd by
Total Benetit Poings = 23

1,588

Cost/Beneiit Rating =




Table 817
GC-5 Pardee Road

Evaluation Probiem Type Benefit Points
Category Very | High | Medium | Low
High

Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 E |
Accessory Structure 16
Yard 10 5 2

Erosion Residential Structure 18 14 10
Cormunercial Struchure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{Pubhc)
Retaining Wall 12 8 3
{Private}
Drainage Structure 16 12 8
Street R/W A6 8
Yard &
Improved Channel : 6
Urnimproved Channel 12 8 4

Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 8 4
Yard 10 6 2

Benefits to
Properties
=20 50 Frequency Rating Degree of Risk
1120 ‘
5-10 >1/vr Danger 3.0
: to Life

2-4 1/vr . Limb 2.0

1 1/5vyr 0.6 Structure 72005

None (0 0 1/10vr 0.3 None 1.0




Tabie B-18
Preliminary Gost Estimate

Crastwocd, Missow
Storrmwaler mprovemen! Study

GC-5  Pardee Road Storm Drainage Improvements

112 RCP LEF 00 g 11515 11,500 ¢

18" ROP LF 300 3 1151 8 34,500 |
24" RGP LE 400 s 1151 5 48,000
30" RCF LF 100 $ EERE 11,500
Compastion oY 00 3 17 8 5,180
Crirb & Gutter LE 0 5 1515 13,800
Hourh Infets EA 3 5 2400 1 & 8,304
iEarth Fili CY 300 g 1418 4,200
Seeding 8Y 1000 3 115 1,000

Soil Biabilization and vegelative Cover {Sodding with Eroston Contral Measures - Also

includes Clearing and Grubbing) 8y 1000 s 3Mis 30,000
Construction Subtotal= 3 163,600
ittty Reiocation & 20% Le s 32720

Mobiization @ 4% LS E 5B L
Canstruction with Percent Allowances Subtotal= 3 202,884
Conlingency & 30% 5 80,858
Frobable Cost Estirmate= g AEITEG
Pesingn Engineering, Geolechnicat, & Consituclion Management @ 30% g 79117
Total Conceptual Cost Estimate= s 343,000

{Rounded up ta the nearest 51000}
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Section &
Stormwater Improvement Projects

8.1.6 Project GC-6 Whitecliff Park/Pardee Lane

Two problems are occurring in Whitecliff Park along Gravois Creek. The creek, from
the mouth of Mulberry Creek to the city limit boundary of Crestwood, exists ina
natural channel configuration. The first problem is erosion that is damaging the banks
of the channel. The other problem is the flooding in the parking area southeast of the
Park Service Road Bridge and rear vards of 8711-8737 Pardee Lane. The majority of
the park is flooded during the 15-year event, with 5 feet of water overtopping the
bridge.

Severe erosion was observed along this reach that included steep eroding banks
occurring throughout. A sanitary sewer line at the upstream end of this reach was
exposed and nearly undercut. Conditions in the channel indicate significant down
cutting along with lateral widening. Significant acreage would need to be disturbed to
create a geomorphically stable alignment due to the large size of the streamn cross-
section.

Metropolitan St. Louis Sewer District (MSD) has recently stabilized a short section of
bank upstream of the Park Service Road Bridge using riprap. However, the bank on
the same side of the channel downstream of this area is experiencing erosion and the
gabion walls on the opposite bank just upstream of the bridge are failing. The
recommended solution fo the flooding and erosion invelves two components:

» Component 1~ Replace maintenance crossing. The flooding of the Park Service
Road Bridge, which basically acts as a maintenance crossing, is primarily caused by
two factors. First, the current bridge skew is 25 degrees, but at 40 feet upstream the
streamn is making a turn from a path that is actually parallel to the orientation of the
bridge. Because of momentum and the current skew, higher flows do not make the
turn in the contraction zone on the upstream face of the existing bridge. The result
is high water flowing into the parking area. The proposed alignment for any
replacement structure should have a skew closer to 90 degrees. The second
contributing problem is the small flow opening and low elevation of the bridge
deck. For a new bridge, the design should be 5 feet higher and have a wider
opening than the existing bridge if the City wishes to permit storm water flows to
pass through the bridge more efficiently. The recommended solution includes
removing the bridge and constructing 80 feet of low flow crossing in the form of a
bendway weir with a low flow culvert. Bendway weirs are upstream angled low
elevation sills. The weir acts to redirect water flowing over the weir at an angle
perpendicular to the channel. Weirs angled upstream direct water away from the
outer bank toward the inner part of the bend. This crossing would still provide
vehicular access for park maintenance. However, the new alignment would require
changes to the vertical alignment of the existing road on the north end of the
bridge.

» Component 2 - Flood bench. Basic grading changes are recommended for the areas
upstream of the service road bridge. A flood bench area of about 9,925 square feet
should be excavated on the northeast side of the stream to allow for more efficient
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Section &
Stormwater improvement Projects

canveyance of flows during large flood events, If this flood bench is created, the
stream may ultimately realign itself through the flood bench area eliminating the
erosion concerns on the opposite bank, Even if realignment does not occur, the
erosive forces on the opposite bank will be reduced during large flood events due
to the large channe] cross-section. Some introduction of native riparian species
should be performed in the flood bench area to promote the establishment of
desirable plant species and preclude the establishment of undesirable vegetation.
However, in general, the flood bench area should be allowed to develop naturally.

The estimated probable project cost is approximately $122,000.

CDM 837
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LRI

L0-6 Whiteclf! Park/Pardee Lane

Tabie §-19
Siorm Sewer Prority Rating Sheet

inspection Date:

Triputany: Sravols Cresk

s e iR AL

Trotlem Degcription

Erosicn damage to Gravais Creek, from the mouth of Mulberry Cresk 1o e ity

finit houndary of Crestwond. Flooding in the

parking arsa southieast of the Park Service Road Beidge anud rear vards of 87138737

F Pardee Lane.

Recommeried Aches:

Replace the maisuenance crossing with a jow-water crossing, Install & food banch

Preluminary Estimated Cost: 122,000 By ki Lxate 1271772008
[ H F
Stormwater Problem Flooding  Erosion Majntenance of Poor é;:i:m - SUBTOTAL
Severity + Severity +  Fxisting Facilities +  Dirainage + .
- - - Froperties
Tem 1 ] 30 36
item 2 Restdenbal Structhure Herm: iy 2}
Coprunercial Sruchure Hen 5 20 20
Sireet 40 8 il 5 30
Hem B Fublic Structure Subtotal 7B ;
Themer: {restwood Multiplier
Uranasge Sructure Nutnber of Major Locations Alfected % 2t 136 I
Type:
Impraved Channel
Twem 1 Unimproved Channel Muitiplier Frequency Rating (flooding onlyi x i 154
Yard
Other
Multipiier Degres of Risk % 31 &% 1
468
Total Betefit Ponts
Commwnts:

Neo adiacent residents would benefit directly from improvements. The aity and parks department would benefit from improvements.

A degres of risk mulbtiplier of I was used because severe erosive velncities are occATIng i an area where pubdic access is not restricted.

OB

sy P Sooe feet we

Eshirpated Cost :a{ S12.7,Hi0 f
Divided by
Tatal Benefit Poings =

261

Cost/ Beaeht Rakng =




Table 8-20
GC-6 Whitecliff/Pardee Lane

[ Evaluation Problem Type Benefit Points |
Category Very | High | Medium | Low
High
Flooding Residential Structure | 30 16 12
Commercial Structure | 30 16 12
Public Structure 30 16 12
impassable Traffic 14 12
Passable Traffic 8 4
Accessory Structure 12 8
Yard ) 2
Erosion Residential Structure 14 10
Commercial Structure 14 10
Public Structure 14 10
Retaining Wall 12 g
{Public}
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 3
Street R/W 16 3
Yard 16 6
Improved Channel 14 6
Unimproved Channel 12 4
Maintenance | Drainage Structure 16 8
Improved Channel 14 6
Unimproved Channel 12 4
Street Gutter 10 2
Swale/Berm 14 &)
Poor Drainage | Street 12 8 4
Yard 10 6 2
Benefits to
Properties
=20 Frequency Rating Degree of Risk
11-20
5-10 >1/vr Danger
to Life
2-4 1/vr . Limb
1 1/5vyr 0.6 Structure .
None (0} 0 1/10vr 0.3 None i 10 |




Table 821

Prehminary Cost Estimate

Whiteciif Park/Pardee Lane

Crestwood, MISSouUn
Sormwater Improvemen! Study

GC-6 | Bioengineenng Restoration

115 |

156" RCP - fow water crossing LF 80 % 5 2,200
Concrale - low waler crossing gy 210 $ 00 1§ 21.000 ¢
Hood Bench {Excavation) [ 1100 P 5 i = 13,200 |
Feforestation AGRE 1.25 g 2800 1 8 3,925 |
THernoval of existing bridge [ t 5 10,000 : & 10,000 ¢

Reseeding - fiood bench SY 1100 5 118 1.375

Construction Subtotai= 'S 57,800

Utility Relocation @ 20%; LS S 11.880

Mobitization @ 4% L S 2318

Construction with Percent Allowances Subtotaiz S 71,798
Contingency @ 307% | P & 21,530 :

Probable Cost Estimates 5 83,335

Design Enginesring, Geotechnical, & Construclion Management @ 30% $ 28,000

Total Concepiual Cost Estimates 5 122,000

{Rounded up 1o the nearest 51000}
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CDM

Section 8§
Stormwater improvement Projects

8.1.7 Project GC-7 Blackthorn Drive to Grant Road

The natural channel between Grant Road and Blackthorn Drive, for the block lying
paraliel to Heather Drive, is eroding. This charnel alignment has an existing slope of
2.2-percent with fiow velocities of 7 feet per second {fps) for the 2-year storm. Some
portions of the channel have concrete linings, which increase the erosive velocities in
these areas. Bank stabilization is needed throughout the reach. Two alternative
solutions were evaluated:

» Alternative 1 - Channel Biostabilization. This solution involves installing

bicengineered bank stabilization on both sides of the streambank along
approximately 1,600 feet of channel. Channel velocities do not indicate a need for
highly durable armoring solutions assuming the implementation of a fairly
uniform channel cross section. Sections of this area have been previously armored
with concrete indicating some concerns for grade stability. These concerns require
the implementation of stone grade control weirs at regular intervals to limit future
down cutting. Stone weirs should be constructed so that the entire width of the
channel cross-section is protected preventing the flows from circumventing the
structure.

The proposed stream bank treatments include bio-gabions throughout the reach.
Velocities would be less than half those of a concrete lined channel. The channel
would be graded to a depth to convey the 2-vear storm. The existing trees and
swimming pools adjacent to the channel could be incorporated into the bio-
techmical solution. Existing walls will be replaced with the bio-gabions, and the
existing degree of meandering of the channel will be preserved, which will help
reduce velocities. Additional plantings of trees will complete the re-vegetation of
the stream corridor, adjacent to the streambank, to supplement the native riparian
and woodland species.

The stabilization of the streambank toe will be dependent on the varying physical
characteristics of the channel bottom. The resident at 18 Heather Drive marks the
division for two types of stabilization that will be needed at the toe of the banks on
both sides of the stream. Upstream of 18 Heather Drive, 1,800 feet {including both
banks) of coir log should be installed. Downstream of this residence, 1,460 feet
(including both banks) of gabion to stabilize the toe for the lower reach should be
constructed. In locations where bedrock is exposed on the channel bottom, the use
of 18-inch high gabions is recommended as toe stabilization. These gabions wiil
protect the naturally occurring weak zones where thin layers of soil cannot be
sufficiently stabilized with vegetation. Additionally, the use of wire reinforced
TRM’s is recommended in zones where localized velocities are expected to exceed
12 fps. The estimated probable project cost is approximately $756,000.

Alternative 2 - Enclosed System. This solution involves installing approximately
1,530 feet of 6x3-foot RCB with an overflow swale. In addition, three area inlets
would be required to drain the overland flow into the RCB. A concrete trapezoid
channel was considered, however, due to exfreme velocifies, this option was
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Section 8
Stormmwater Improvement Projects

eliminated for safety concerns. The estimated probable project cost is
approximately $938,000.

The recommended solution is AHernative 1, biostablization, which will provide an
aesthetically pleasing improvement in the backyards of several properties and will
provide lower stream velocities.

CDM 8-44
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Table 8-22
Storm Sewer Priority Rating Sheet

scation: 7 Blacktherm Breve to Gran Road Inspection Date LES17 2001
Tributan: Gravais Creek
PRI ki Sl
Probiem Description: Naturaj channel between Grant Road and Blackthorn rive, for the block lving paratiel to Heather Drive, js stoditi,
Fecormneqded Achion: insiall bioengineered bank stabilization {coir logs and gabjons) on ot sides of the channel tar appoximateiy 1,600 ferr. Stone weirs

shuouid be constructed.

Preliminary Estimated Cost: £75360.00 By K. Dale:
Flooding Erosion Mainienance of Poor ‘ije::t N .
Stormwaler Prablemn i . VA i EBenefits = RUBTOTAL
Sewverity +  Beverity +  Existing Facilities ¢ Drainage + .
Properties
frem 1 14 5i o4
Residental Strucharg Item 2 1
Commercial Structire Hem 3 0
Street a 4 [ & 50
Pubdic Structure Subtotal 3
Crwnes: Muitiplier
Drrainage Straciute Number of Major Locations Affected x 2 128
Types
Ttem Improved Channel
Unimproved Channet Muliiplier Frequency Rating {fiooding enly} ® H 128
Yard
Other

Deseribe: Multipiier Degree of Risk b1 i f 128 ]

Totul Benefii Pamte
Comments.

Fesidents 2t 10, 16,38, 22, 26, 3¢, 34, 30, 48, 52, and 56 Feather Drive will be affected by improvements.
Restdonts at 39, 41, 43, 49, 55, 61, 67, 73, 77, 105, 109, 113, 117, 121, 125 and 129 Balckthomn Drive will be directly affected by improvements.

Estated Cost = i =756 0 E
Divided by
Totat Benetit Foints = 128

Cost Berefit Rating, = 5,606

Ry AT Ehoat re o



Table 8-23

GC-7 Blackthorn Drive to Grant Road

Evaluation Problem Type | Benefit Points |
Category Very : High | Medium | Low
High
Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 iz
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Comumercial Structure i8 14 i
Public Structure 18 i4 10
Retaining Wall 16 12 8
(Public)
Retaining Wall 12 8 4
(Private}
Drainage Struchure 16 8
Sireet R/W 16 8
Yard 16 3]
Improved Channel 114 6
Unimproved Channel 12 4
Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6
Poor Drainage | Street 12 8 4
Yard 10 ) 2
Benefits to
Properties
>20 RS Frequency Rating Degree of Risk
11-20 40
5-10 30 >1/yr Danger 3.0
o Life
2-4 20 1/vr . Limb 2.0
i 10 1/5vr 0.6 Structure 2.0
None (0) 0 1/10 vr 0.3 None =1}




Table 8-24

Preliminary Cost Estimate

Biackthora Drive to Grant Road

Crestweod, Migsoun
Sromawater improvernent Study

TR
Channel hiostabitization : !
Bio-Gabions RS 7B i g 251 % 214200
:Coir Lag LF 3250 3 1919 21,750
Excavation - grading oY 3260 5 1218 38,120
Gabion Toe LF 800 5 318 24.00G
Reforestation ACKE 332 3 2500 1 8 8,300 !
{Seeding Y 1810 5 i 1,810
TRM 8Y 1600 8 7is 11.200
Construction Subtotal= S 380,380
Uity Relocation @ 20% L3 S 72076
Mobilization @ 4% LE 5 14,415
Construction with Perceat Allowances Subiotal- 5 446 871
Contingency @ 30% . 5 134,081
Probable Cost Esfmates 3 580,833
Design Engineering, Geotechnizal, & Conswructian Management @ 30% 5 174280
Total Canceptual Cost Estimate= 3 756,000

{Bounded up o the Rearest S1000)
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Tabie 8-25

Preliminary Cost Estimate
Biackthorn Drive 1o Grant Road

Crestwood, Missour
Stormwater improvement Study

GC-7b Enclosed Systern

tArea inlets EA, 3 s 1880 | 8 4,550
iExcavalion - grading oY 3286 $ 121§ 34,120
RCB 8% I.F jiilasl 5 2501 8% 404,000
iSeeading =Y 2720 g 1S 2780

Constructien Subtotai= 3 447,390 .
Uty Beloeation @ 20% L& g F6a7e

Mobilzaton @ 4% LS E 17896 |
[Construction with Percent Alowances Subtotal= ] 554 T64
Contrasney & 6% 5 166,428

‘Probable Cost Estimate= 5 721,193 |
Design Engineering, Gentechnical, & Construction Management & 30% g 216,358
Total Conceptual Cost Estimate= 3 938,000

{Rounded up to the neares! $1000)

CDM
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Section 8
Stormwater improvement Frojects

8.1.8 Project GC-8 700 Block Fieldcrest Drive

Street and home flooding is occurring in the vicinity of 644 to 708 Fieldcrest Drive due
to inadequate gutters and curb inlets, and the undersized twin 48-inch RCP under
Fournier Drive. MSD identifies this project as GCMB-130, which recommends
replacing the existing culvert under Fournier Drive with a larger double box culvert,
flood proofing 736 Paddock Court for 160-year protection, and providing
approximately 400 feet of stream maintenance along drainage ditch.

The City is currently addressing the flooding issue at Fournier Drive by constructing a
new 12- by 6-foot RCB that will replace the existing twin 48-inch RCP. This will
alleviate the flooding in the surrounding area. Construction is scheduled for summer,
2003. In addition to the new RCE, the erosion problems downstream from Fournier
Drive should be addressed. Two alternative solutions were evaluated to alleviate the
downstream erosion: ’

» Aliernative 1 - Streambank Biostabilization This alternative includes installing
approximately 8-foot high bio-gabion channel sidewalls for approximatelv 600 feet
downstream of Fournier Drive, on both sides of the channel. Transition zones
immediately upstream and downstream of the new box culvert should be
stabilized with vegetation. Channel slopes should be graded and re-vegetated with
riparian and woodland species. A TRM should be installed at the top of the channel
slope. The estimated probable project cost is approximately $591,000.

n Alternative 2 - Gabion Basket Channel Sidewall. This alternative includes
installing approximately 8-foot high gabion basket channel sidewalls for
approximately 600 feet downstream of Fournier Drive, on both sides of the channel.
The estimated probable cost is approximately 5404,000.

The recommended solution is Alternative 2. Space limitations make it difficult to
implement the necessary biostabilization components; therefore, structural solutions
are advised at this location. Vegetative stabilization may be implemented in
conjunction with the gabion basket solutions in zones of transition adjacent to the
structural svstems to provide a more aesthetically pleasing improvement in the
backyards of several properties.
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scabion SO-A TOR Hlock Fielderest Drive

Table 826
Starm Sewer Prienity Rating Sheet

inspection Tate:

12717 /206t

Tributary: Gravos Creek
v vk i

PV —
Froblem Description. Bank erosion is pcourring, i Hie rear vards of 706-724 Fielderest Dirive downstrean of Fournder Drive,
Fecnmomended Acton: install approximatelv & foat high gaon basket charaed sidewalls for 300 feet.

Preluminary Esturaled Cost:

Stormwaler Problem

Hem 1
Residentat Struche e 2
Commerciat Structiise iterm 3
Street
Pulstic Structure
Crwenier:
Drainage Sructure
Type:
lmproved Channel
tem ] Anirnproved Channet
Yard
Other

|

Conuners:

Residents at 706, 711, 718 and 724 Fieldorest Dn. will be afiected; Residents at 707, 717, 715

$404, 000 Fy: Ki
—_— . . Project
Fiooding Erosion Maintenance of P'eor '
X . . e . Benefils
Severity +  Geverity +  Existing Facilities +  Drainage + X
. ) Froperties
iz e
o ) ] i 3
Mutliplier

WNuber of Major Locations Affected

Multiptier Frequency Rating flooding ondy)

Muitiplier Degree of Risk

Tate: 12717 12001

SUBTOTAL

i}

Subtotal 32

i 42
1 47 §
32

Yotd Benefit Pomis

and 719 Paddock €t will be afiected; Residents at 1481 apd 1415 Foumier

will be affected.

The ot a1 736 Paddork Ct warrahts a 100-veas level of Hood protection, This level of protection prompted 2 30 rating for the struciure flooding.

sz Dpwerr Fioemy Raeg Snnel il

Estunated Lost i b0kt 000 i

Dveided by
Total Benefit Pownis = 42
Cost/Benefit Raong = 9,619




Table 8-27
GC-8 700 Block Fieldcerest Drive

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High

Flooding Residential Structure | 30 20 16 12
Commercial Structure  § 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure i6 12 8
Yard 10 6 2

Erosion Residential Structure 18 14 10
Comimercial Structure 18 14 i0
Pubtlic Structure 18 14 10
Retaining Wall 16 12 8
{Pubilic)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4

Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 2 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 2 4
Yard 10 6 2

Benefits to
Properties

>20) Frequency Rating Degree of Risk

11-20

5-16 >1/yr Danger 3.0

to Life

2-4 1/vr 8 Limb 2.0

1 10 1/5vr 0.6 Structure 2.0

None (0) 0 1/10 vr 3 None |4




Crestwood. Missour
Stornwater impravemant Study

Tabje 8-28
Prefirrinary Cost Estirmate
700 Block Fielderest Drive
T 2 2o YTrer
TTGC-Ba | Streambank Biostabilization : ; ]
_ Big-Gabions iOFsF 2800 i 28 5 268600 |
: Reforestafion . ACRE 16 s 2800 8 4000
Seading aY ‘ 1330 $ 115 1,330
TAM =Y : 1070 ] 7Tis 7480
iConstruction Subtotai= ; : B 281.620
Uty Belocation @ 20%, LS s 56324
Mobilization @ 4% LE 5 11,265
Censtruction with Percent Allowances Subtotal= . i 3 149,208
Contingency & 30% i 5 104,763
robable Cost Estimates S 5T
Design Engmeering. Geotechnical, & Construction Management & 30% & 156,181
Total Conceptusl Cost Estimates 5 £91,000
{Routrded up 1o the nearest 1000}

DM

perhable STOMIwer Cosl2 AL Y B ZERAEHD



Table §.28
Praliminary Cost Estimate
700 Block Fielderest Drive

Crastvood, Missour
Slommwaler improvement Study

GC-Bb  iGabion Basket Channel Sidewall i ; :
iGabions ¢ FSE 9600 3 2608 192,000
Seeding LSy B70 3 118 570
IConstmc:jon Subtotal= ‘ 3 1592 670
Utiliy Reiocation & zo%? 18 %; 3 38,534
Mobilization & 4% L5 i s 7707
e ian Wi Pereant Aliowances Sublotal 3 238,911
Contingency @ 30%% % 71EV3 i
[Probable Cost Estimate= | $ 310,588
I ?Design Lngineering, Geotechnical, & Construction Management & 30% . ' 5 23175
Totat Conceptual Cost Estimates= % 404,000

{Rounded up 10 the nearest S1000}

CDM.

profizsly Sorfwil e Lot Fr e | SR SRR R






Section 8
Stormwater improvement Frojects

8.1.9 Project GC-9 631 Fieldcrest Drive

The resident at 631 Fieldcrest Drive has a severe erosion problem. Runoff from an
upgradient backyard is depositing sediment and silt, which has accumulated enough
to cause the runoff to pond in the backyard, causing damage to the home.

The recommended solution involves re-grading the vard to provide positive drainage
from the house and installing a 4-foot high retaining wall, 50 feet in length. In
addition, an area inlet constructed at the top of the retaining wall should be installed
to collect the majority of the runoff. A swale would be required to transport the
stormwater from the area inlet to the street curb and gutter system. The estimated
probable project cost is approximately $21,000.

8-58
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Table 8-31
Storm Sewer Priority Rating Sheet

aeation: GO0 831 Fieldorest Drive [nspection Date: 2SIF 20

Tributany: Gravaols {reek
LR ikt fiwobviiieit

JETTUIES————
Protlem Descripiion: Readent at £31 Feidcrest Drive has a severe erosion probian. Runoff from an upgradient hackvard ts depositing sediment and siit,
vehich fras accumulated enough to cause the rune o pond in the backvard, causing damage to the hare.

FKecomoended Action: Regrading the vard to provida positive drainags from the house and installing a 2-foot high retaming wall, 3 feet in length
reliminary Estimated Cost: $21.000 B KL [rate: 134172001
- Flooding Lrosion Maintenance of Poor Pmief:l "
Stormwater Froblem B . . - . . Benefits # SUBRTOTAL
Severity +  Severity ¢  Existing Facilities +  Drainage » .
Froperties
lrem 1 20 2 A4
ftem 1 Residentiaj Structure Item 2 14 e
Cerumnercial Strueture Itern 3 i
Hirest piul 1] 0 a 2
Public St hure Subtotall 56 !
Crwness Multiplier
Liainage Structure Number of Major Locations Affected 5 1 B
Type:
Improved Channe’
Unimnproved Channel Multiptier Frequency Rating {fleoding only} % 11 56 1
Hem 2 Yard
Other
Iescrthe: Multiplier Degree of Risk % 2 117
Tolal Benefit Toints
LHTnenE

The resident at 631 Fielderest Tirive will benefit from this improveient.

Estimated Cost =§ &21,000 E

Divided by
Total Benefit Foints = 112

Cost/ Benefit Rating = 188

SRR T BT Sowar Fro Ty Satesy Shedt et wn



Table 8-31

GC-9 Fieldcrest Drive

Evaluation Problem Type Benefit Poinis
Category Very | High | Medium | Low
High

Flooding Residential Structure | 30 16 12
Commercial Structure | 30 16 12
Puhlic Structure 30 16 12
Impassable Traffic 14 12
Passable Traffic 8 4
Accessory Structure 12 8
Yard 6 2

Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{Public)
Retaining Wall 12 8 4
{Private)
Drainage Structure 16 i2 8
Street R/W 16 12 8
Yard . 6
Improved Channel 14 10 6
Unimproved Charmel 12 8 4

Maintenance | Drainage Structure 16 12 8
Improved Channet 14 10 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 2 8 4
Yard 10 6 2

Benefits to
Properties

=20 5(} Frequency Rating Degree of Risk

11-20 40

5-18 30 >1/vr Panger 3.0

to Life B

2-4 it S ; Limb

1 10 1/5vyr 0.6 Structure |20

None () 0 1/10vr 0.3 None




Table §-32
Preliminary Cost Estimate
831 Pielderest Drive

Crastwood, Missour
Stammwater improvement Siudy

GC-8  iBackyard Erosion - Residence !
15* RGE and Catchrpent Drainage System i LF 16 g iTei s 1,700
4'High Concreie Helaining Wall LLY 10 5 e £,000
Area Inlet EACH 1 5 1,850 | 5 1.850
‘Swale POoY 20 s 11:%8 220
1Seeding iBY 10D B 1i8 00
Eénstruction Sublotai B 5570
Utility Relocation & 20% 18 5 1.674
Maobilization @ 4%! LS 5 395
‘Construction with Percent Allowances Subtotal= . s 12,239 |
Contingency @ 307% i g 3672
Probable Cost Estimates . s 15910
Design Engineering, Geotechnical, & Construction Management @& 30% s 4773
Total Conceptual Cost Estimate= § 21,000

{Rounded up 1o the nearest $1000}
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Figure 8-24. 631 Fielderest Dirlve ((GC-9)




Section 8
Stonmwater Improverment Projects

8.1.10 Project GC-10 1022 Diversey Drive

The existing gabion walls along the west bank of Gravois Creek in the vicinity of 1022
Diversey Drive are damaged. The entire wire basket foundation of the lower baskets
is corroded and failing for about 200 feet of channel reach. In addition, higher flows
have caused the wall to topple in a 40-foot section of this reach. Two alternatives were
evaluated:

= Alternative 1 - Streambank Biostabilization. The failing gabion baskets should be
removed and replaced with properly constructed biogabions. In order to stabilize
the toe of the channel, a buried traditional gabion should be used for the base of the
biogabions wall system. The use of traditional stone filled gabions {or toe
stabilization is extremely effective when built upon a solid base and used in
conjunction with a wire TRM. The gabion toe could be constructed at or below the
streambed grade and will act as an anchor, as well as reinforcement of the stream
bank toe. If buried, only the uppermost portion of the gabion toe is visible during
low flow conditions. However, based on the channel bed conditions along this
reach, burying the toe may not be possible. The existing gabion wall rests directly
on exposed bedrock.

A flood bench should be developed on the east side of the channel to allow for
more efficient conveyance of flows during large flood events. An area of 4,682
square feet should be excavated to a depth of 3 feet to create the flood bench.
Stream realignment, through the flood bench, may occur over time, thus
eliminating erosion on the opposite bank. The flood bench will reduce the amount
of erosion occurring on the opposite bank by allowing a greater conveyance of flow
through a channel cross-section of greater area. Some introduction of native
riparian species should be performed in the flood bench area to promote the
establishment of a desirable plant species and preclude the establishment of
undesirable vegetation.

The stream banks above the biogabion baskets could be stabilized through the use
of a Wire Turf Reinforced Matrix (WTRM) and Turf Reinforced Matrix (TRM}. A
combination of a WTRM and TRM is another RECP that could be installed and
used to stabilize the slope of the bank above the biogabions. The WTRM should be
installed on the Jower secton of the bank and the TRM should be used to stabilize
the upper section of the bank.

The planting of trees will be necessary to restore the riparian corridor to mimic the
original conditions on the channel. Plantings should include a mix of woody
perennial cuttings, non-spiral root greenhouse plugs, and root-prune method
(RPM) tree stock. In all instances, the materials should be planted at a favorable
time of year, and should be protected where feasible with engineered erosion
control materials. The estimated probable project cost is approximately $155,000.

» Alternative 2 - Concrete Channel. This solution involves replacing 200 feet of
failing gabion basket with a 3:1 side-sloped concrete channel. The channel walls

8-64
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Section 8
Stormwaler Improvement Projects

would be constructed to an approximate height of 3 feet and the channel bottom
would have an approximate width of 30 feet. The estimated probable project cost is

approximately $109,000.

The recommended solution is Alternative 1, which includes the development of a
flood bench and biotechnical stabilization to restore the aesthetic park setting.

8-65
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Table §-33
Storm Sewer Priority Rating Sheet

Katire GC-H 1022 Diversev Drive inspaction [ate: 13/17,/2001

Tribatary: Gravois Cregk
Y e ————— A LTy

Protlem Descripton: The exishing gabion walls along the west bank of the Gravais Creck i the vicinity of 1077 Diversey Dyive are damaged.
Reremmended Acton: The failing gabion baskets shouid be removed and replaced with propesiy comstrucied bingabions A flocd bench should be

developed on the east side of the channel o allow for more efficient conveyance of Hows during large food events.

Freliminary Estimated Cost: S155 000 By K1 Daze 12417 /2001
" Flooding Erpsion Maintenance of Poor Froject
Stormwater Problem s o s L - Benefits = SUBTQTAL
Severity +  Severity +  Existing Facilities +  Drainage + )
Properties
ftem 1 & it Ji] 4
Residenhal Srachare fremn 2 o
Conunercial Structare ltetn 3 4
Sareed £ ib a a s
Public Stracture Subtotal 4%
T, Multiplier
[rainage Simachire Number of Major Locations Affected x 1 42
Tyype:
Teem 1 improved Channet
tnimeroved Chanhel Multiplier Frequency Ratng {flooding only) x 1 45 |
Yard
Cnher

Multiptier Degree of Risk % ij 4 F

42

Total Benefit Points
Comments:

Residerus at 1022, 1006, 1039, and 1034 will be alfected by the improvemens.

Esnmated Cost = 51356
Divided by
Fotal Benefit Poink = 12
Cost/ Benefit Rakng = 3,690

FOESRATS 1B Sower e Ratng Bneci v e



Table 8-34
GC-10 1022 Diversey Drive

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
Bigh

Fiooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 3
Yard 10

Erosion Residential Structure 18
Cormunercial Structure 18
Public Structure 18
Retaining Wall
(Public)
Retaining Wall
(Private)
Prainage Structure i6 12 8
Street R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4

Maintenance | Drainage Struchire 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 8 4
Yard 10 6 2

Benefits to
Properties

=20 5() Frequency Rating Degree of Risk

11-20 40)

5-10 30 =1/vr Danger 3.0

to Life

2-4 ; Limb

1 10 1/5 vy 0.6 Structure

None {(0) 0 1/10vr 0.3 None




Tabie 8-35
Preliminary Cost Estirnate
1022 Riversey Drive

Crestwood, Missoud
Srornwater improvemert Study

SR

=

i GC-108 Gabion Basket Replacement

36

12.000

5 18" high gabion tos LR 400 5 z
i iBio-gabions FaF 1206 ) 2818 33,800
e Fxcavation - fiood benching cY 540 5 11]8 5,840
Excavation - grading cY 30 S 12 15 380
‘Excavation - remaoval of fajled pabion walls cY 180 S 1218 2,180
Matenal 1o be hatded off site - removed gabion wails [ 180 5 108 1,800
Reforestation AGRE 05 s 2500 1 8 1.250
Seeding 5y AT30 5 115 4,780
TEM 3Y 400 3 Tig 2,800
WTRM Y 400 S 2318 8000
Construction Subtotals S 73.700
Uttty Relocation @ 20% 15 5 14,740
Mobilizalion @ 4%; LS ‘s 2948
Construsction with Percent Allowances Subtotal= 8 91,388
Coningency @ 30% s 27,418
Prohable Cost Eslimate= $ 118,804
Design Engineering, Geotechnical, & Construction Management @ 30% 3 35,641
Total Conceptual Cost Estimate= $ 155,000

{Roundad up to the neares! 1000}
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Crestwood, Missours
Storawater impmvement Siudy

Tabie 8-36
Preliminary Cost Estimate
1022 Diversey Drive

{"GCI0k [Concrete Trapazoidsi Channe! : :
; 11 Sicped Conerele Channel sy 420 5 100§ 42 005
weavation - remaoval of failed gabion walls cY 180 $ 121§ 2180 ¢
aterial o be hauled off site - removed gabion walls cyYy ¢ 180 S 160 % 1,800 }
(Seeding : 5Y 4790 L 8 115 4.780
iHeforesiation ACRE 0.5 3 250018 1,230
[Eonstruction Sublotal= T 55500 |
Tty Relocation @ 20% LS | ] 3 16,450
: Mobilization @ 4%, LS § 2.080
{Constructon with Percent Atlowances Subtotal: B i % 64,480
Centingency @ 30% i S 18,344 ¢
Probabie Cost Estimate: . ' s 84,824
Design Enginuering, Geotechnical, & Construction Managemen! @& 30% 5 25,147
Total Conceptual Cost Estimatex $ 109,000

{Rounded up o the nearest $1000)
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8.1.11 Project GC-11 Royal Arms Condominiums

The existing grass parkway between Pardee Road and the sidewalk at the Roval Arms
Condominium Complex is eroding. Storm water discharges from an existing 127 RCP and flows
in a ditch within the parkway until it coffects again at an 187 RCP just north of the south entrance
to Roval Arms Condominiums. The ditch is eroding. aesthetically unpleasing, and a potential
hazard for motorists driving off the edge of Pardee Road.

The recommended solution involves constructing a new area inlet and approximately 196 LF of
187 RCP. The new 187 RCP will connect the new area inlet to an existing arca inlet at 8932
Pardce Road, which will be modificd to accommodate the 187 RCP. The new arca et will be
constructed just north of the south entrance to Roval Arms Condominisms, and will connect the
new 187 RCP to the existing 18"RCP leading 1o the Traiinet Property. In addition, the ground
around the existing area inlet at 8932 Pardee Road should be regraded to repair erosion near the
arca inlet. The estimated project cost of the recommended solution is approximately $33,000,






0 Tabkle 81162
Sterm Sewer Privrity Rating Shet

Lovabisn: - Roval Arms Comndaminiums Inspectiun Date Pl aoud

Tributany:

Prabbern Descripbon: Parkwity at Roval Arms Condomintutis is ex periencing arosion due o gep instorm watet collection systens

alupg Fardee Road,

Fogumeesded Action: Cuonsiruct appros, 196 LF of FR* ROT and ane new aree iefet whivh will connect ke an esisting storm water collection

susberer aling Pardoe juerael.

Pretiminery Estintated Cust: 533,000 By: IaE Pabe 572003
. Floading Irosian Mainiesance ol ifiror Fraject . .
Stormw ater Problem ) . ) . s B Henefits = SUBTOTAL
Sevurity + Severity +  Existing Facilities 4+ Drainage + :
d d Propertics
Brapn B 1a ) ]
Lesiduntial Sruciise Him 2 0
T Commercial Steucture ftem 2 J
Hem 1 Street a 16 u o 50
"""" Public Strectars Sebiotal] s 0
Owner: MuHiplicr | "
Dratnage Struciure Number of Major Locations Affected k3 2[ i3 '“E
. Twpe:
tenpreovesdt Chanmed
) Unimproved Chaanel Maltiplier  Freyuency Rating (flooding oaly} » 1 1 l??———f
Yard I
Chber

Malliplier Dagree of Risk x A i

Commenis;

Rasidents at BEoval Arnss Condominiums and motorists/ pedestrians that ravi] Pardec Zoacd veill beneflt from this project

Fatimatind Cost = i 5% Hi

THvieted by

Tote] Benelit Polnts = 26d

Castf Berefit Rating = ity

P ORDE 24 T fp s e N g



Table §-111
GC-11 Roval Arms Condominiums

Evaluation Problem Type _ Benefit Points
Category Very | Hig | Medium | Low
High h
Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
i Public Structure 30 20 16 12
! Impassable Traffic 16 14 12
i Passable Traffic 12 8 4
© Accessory Structure 16 12 8
! Yard 10 b 2
Erosion Residential Structure 18 114 10
Commercial Structure 18 14 FHD
Public Structure 18 114 110
Retaining Wall 16 12 8
{Public}
Retaining Wall 12 8 4
{Private)
Drainage Structure 16 12 8
Street R/W 16 112 8
Yard ‘16 112 16
improved Channel 14 110 L6
Unimproved Channel 12 8 4
- Maintenance Drainage Structure 16 12 8
{ Improved Channel 14 10 6
Street Gutter 10 6 2
i Swale/ Berm 14 10 6
Poor Drainage | Sireet 12 18 4
Yard 10 ) 12
Benefits fo
Properties
=20 i 50 Frequency Rating Degree of Risk
11-20 40 _ z
5-10 30 >1/yr 1.0 Dangerto i 3.0
Life
2-4 20 1/ yr 0.8 Limb 2.0
1 10 1/5vr 0.6 Structure 2.0
None (0} 0 11/10vyr 0.3 None 1.0




Table 8-112
Preliminary Cost Estimate
Rayal Arms Condominiums

Crestwood, Missoun
Stomwater improvement Stady

41 Site ID#  ftem Descriplion Unit

Estinratec
Quantity

Unit Price

Cost

" Wobilization @ 4%

Construction with Percent Allowances Subtotai= %
Contingency & 30% S 2,357
Probable Cost Estimates 5 44,548
Design Engineering, Geotechnical, & Construction Management @& 30% k3 12,164
Totai Conceptual Cost Estimate~ $ £3,000

{Rounded up o the nearest $1000)

AC

Reyalarmataimae sy 2SIL03










8.1.12 Project GC-12 72-92 Flamingo Drive

Residents at 72, 86, and 92 Flamingo Drive are experiencing erosion and mimnor yard flooding
associated with storm water runoff from Pardee Road. Storm water from Pardee Road exits the
road right of way through the rear vard of 72 Flamingo, and travels toward an arca inlet at 86
Flamingo, causing minor erosion and sediment deposition. Some of this water bvpasses the arca
inlet, causing minor yard flooding at 86 and 92 Flamingo Drive.

The recommended solution involves constructing an carth berm along the west side of Pardee
Road between Flamingo Drive and an existing area inket in the right of way of Pardec Road at
86/92 Flamingo Drive. This carth berm will contain the storm water from Pardee Road and
transport the water to the existing area inlet. These improvements will require tree and brush
removal along the west side of Pardec Road. The estimated project cost of the recommended
solution is approximately $22 000,






Laration:

Tabie §-TH

Storm Sewer Priority Rating Sheet

GCLEE 7242 Flamingo Drive

Tributary: Gravois Creek

Problesy Descripiion:

Trepoction Exie

FAE S I00R

Residents at 72, 56, and 92 Flamingo are receiving storm waier renoff from Paidee Woad. Storm water is caising minor vrusion

amf vand fluoding og these propurties.

Raocommendad Action

Construct earth berm in the right of way on the west side of Papdes Road. Berm will provent water fromm entering these propertios and

aved will tranuport water to an existing area inlet on the west sidde of Pardes Road,

trelitinary Estimated Cost

Stormwater Probiem

Residential Structute
Commercial Struciure
Street
Pubiic Structure
v
Pirainage Spucture
i Twpe

L] By: % Crake:
Floodi Erusi Maintenance of Poor Project
ouding Srusion . alm E I_‘zd!"ll.ll Iu o Genefits - SUBTOTAL
Soverity + Severity + Txdsting Tacilities + Lrainage + .
d Pruperties
flem 1 2 a i 8
Trem 2 i3
{tem 3 {
2 f [ & 20
. s
25
sobmowi{ T ]
Multipiier

Mumber of Major Tocathons Afected

improved Clannel
Unidmproved Uhannel
Yard

Oither

e

Muliplier

Multiplier

Lamnmmienis:

Residents at 72, $6, and 92 Fiamingo D

ive will beneflt from Lhe improvements,

Fringuency Rating (fooding only)

Dhepree of Risk

——— 4
Tedat Penefit Foinls

PORCEGTIRE 13 Tarni > Qo

Tatal Benefit Potnts = T

Uy Benedit Rattng =

timated Cost ‘-[
Trtviedesk frv




Table §-117
GC-12 72-92 Flamingo Drive

Evaluation Problem Type Benefit Points
Category Very | Hig | Medium Low
High h
Flooding Residential Structure | 30 20 |16 12
: Commercial Structure | 30 20 16 12
| Public Structure 30 20 16 12
impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 112 '8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Conunercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
_{Pubilic)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 : 8
Street RYW 16 12 8
Yard 16 12 6
Improved Channel i4 10 6
N | Unimproved Channel 12 :8 4
Maintenance | Drainage Structure 16 12 3
Improved Channel 14 10 6
Street Gutter 10 2
Swale/ Berm 14 ;10 {6
Poor Drainage & Street 12 L 4
Yard 10 & 2
Benefifs to
Properties
»20 50 Frequency Rating Degree of Risk
11-20 40
510 30 >1/vyr 1.0 Danger to 3.0
Life
2-4 20 1 yr 0.8 Limb 2.0
1 10 1/5vyr 0.6 Structure 2.0
None (0} ] 0 1/10 vr 0.3 None | 1.0




Crestwood, Missouri
Stormwater improvement Study

Table 8118
fPrefiminary Cost Estimate
72-92 Flamingo Drive
; Estimated
[F Site ID# Hem Description Unit Quantity Unit Price Cost
12 flmproved Drainage System
TR OO B, i —— e e et e ! % 5,000 |
70 3 4,200
:Sodding for Bermn 400 3 3200
Qéjl{éfruction SuBtotis T 5 P
e et e e s
Construction with Percent Allowances Subtotal= H 12,396
Contingency @ 30% ] 38688
Probabie Cost Estimatex $ 16,765
Design Engineering, Geotechnical, & Conziruction Management @ 30% 3 5029
$ 22,000

Totat Conceptual Cost Estimate=
{Rounded up 1o the nearest $1000)

AC

FlanirgaEsimale J5  24/000



8.1.15 Project GC-15 Grantwood Cove Lane

Residents on Grantwood Cove Court are experiencing a constani flow of water on the street from
a sump pump and roof drains that are discharging an unusually large amount of water from the
property at 7917 Grantwood Cove Lane. Currently these discharge on the property in a swale
adjacent to the property line, which allows the water to flow down grade o the street over the
sidewalk. The water flow is constant and has created a black and green stain on the pavement as
well as an ice patch during freezing conditions. It is recommended that the sump pump discharge
he routed to an inlet that is accross the cul-de-sac by excavating around the exterior of the cul-de-
sac and installing an additional length of dram tile, The estimated probable project cost of the
recommended solution is approximately $10,000,



Tawaton: G013 Orantwood Cove Lane

Table 8-}

Storm Sewer Priovite Rating Sheet

Trilaitar

Problos Pescripion:

inspection Dais

Residents on Grantwood Cove Lane are experiencing congtatl Duss from a discharge 797 Grantwoed Sove Lane.
I , 3

Revonnnersded Action

Fie suinp discharge into storss miel

Prelmsinan Estimated Cost:

Stormwaler Prabiem

Residantial Stracters

Comime
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Linimproved Chanpel

Jtem 2 Yard
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Public Structure

Commens:
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Floodin Erosion Maintenance of Poor Project
8 ! BN , Benefits SUBTOTAL
Severity + Severity +  Existing Facilities +  Drainage + |
. Froperties
I 8 k) 3
0 A
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] o] E i+ 20
Suhtot:sij ik
Muitiplier
Nuzmber of Major Locations Afecied x 1r 50 ]
Multiplier  Fraigeerwy Raving (fioeding only) X 1? H Wm—i
Multiplier TTegree of Risk x of 80 i
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Table 8-2
GC-15 Grantwood Cove Lane

| Evaluation Problem Type Benefit Points
. Category Very | High | Medium | Low
High
Flooding Residential Structure 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure a0 20 16 1
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2
Erosion Residental Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 14
Retaining Wall 16 12 8
(Public)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance Drainage Structure 16 12 8
Improved Channel 14 10 6
Street Gutter 10 6 2
Swale/Berm 14 10 6
Poor Drainage : Street 12 8 4
Yard 10 ) 2
Benefits to
Properties
20 i 50 Frequency Rating Degree of Risk
11-20 40
5-10 30 >1/vr 1.0 Danger 3.0
to Life
2-4 20 1/vr 0.8 Limb 2.0
1 10 1/5vyr 0.6 Structure 2.0
: None {0} 4 1/10yr 0.3 i None 1.0




Pretiminary Cost Estimate

Grantweod Cove Lane

Creshwood, Missour!
Stormwater rproversent Siudy

F Estimated
. iD # fem Description Unit Queantity Unit Price Cost
GG-15  installation of Smait Drainage Line
4 Perdarated Draic Tie i 200 & 2003 4,000
Inlet modification Each 1 % 00 % 200
Sumyp Pump Cannection Zach 1 3 20005 200
Driveway Aprar sY 25 3 At 5 14000
Finish Grading & Sodding SY 20 3 11700 3 220
Construction Substotal= % 5820
Mooitization @ 4% L3 3 223
Construction with Percent Allowances Sublotat= s 5,845
Contingency @ 30% El 1,783
Probable Cost Estimate~ 3 7,588
Dasign Enginearing, Geaotechnicat, & Construction Management @ 30% 3 2278
Total Conceptual Cost Estimate= $ 10,000

{Rocnded up to the nearest 31000}
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Section 8
Stormwater Improvement Projects

8.2 Kirkwood Creek Watershed

This section presents the recommended improvemenis for the Kirkwood Creek
watershed, including a brief description of the stormwater problem, alternative
solutions, recommendation, project layout, priority ranking, cost estimate, and
photographs for each problem area.

8.2.1 Project KC-1 9724-9700 Greenview Drive

Frosion is occurring in the backyards of residences between 9704 and 9720 Greenview
Drive. Concentrated surface runoff, which originates from upstream impervious areas
of parking lots and Sappington Road, flows down a steep slope before emptying into
the creek, which has caused gulleys in the backyards. The gulleys begin downstream
from the 12-inch RCP outfall at 9720 Greenview Drive. Three alternative solutions
were considered.

» Alternative 1 - Extend Pipeline System. The first solution is to replace the 24-inch
CMP with a 24-inch RCP behind 9704 Greenview and extend the system 300 feet to
9720 Greenview to eliminate the gulley erosion in these backyards. In addition, a
new area inlet should be installed in the backvards between 9720 and 9724, The 12-
inch RCP that outfalls onto property 9720 Greenview, labeled 2511-106D, should be
extended 50 feet and the new area inlet connected to the proposed 24-inch RCP.
The area inlet should be four sided with minimum sides of 36 inches to remove
excess surface water, and a berm should be instailed 10 feet below the area inlet to
help collect runoff. The area inlet, labeled 25L.1-290D, in the backyards between
9700 and 9704 Greenview, should also have a caich berm to prevent bypass. The
estimated probable project cost is approximately $78,000.

» Alternative 2 - Riprap Protection. This alternative includes traditional rock
materials to prevent further erosion. Rock sized for the relatively minor volume
and velocity of flow common on this reach can be easily specified to hait the
erosion occurring in this area. The solution involves installing 350 feet of riprap
from the existing 12-inch pipe outlet to the opening of the existing 24~inch CMP.
The estimated probable project cost is approximately $45,000.

a Alternative 3 - Erosion Control Mat. This alternative involves nstalling a
biotechnical product such as a soil-filled rolled erosion control product covered
with turf type sod and turf reinforced matrix similar to the Speliman Park project
(KC-3). Typical installation includes grading the channel and installing a soil-filled
TRM. Once the TRM is installed and anchored to the ground surface, pulverized
topsoil would be spread over the TRM filling the majority of the open space. A turi-
forming sod would then be installed over the soil-filled TRM. Most commercial sod
is produced for full or part sun instaliation. For this reason, the sod should also be
over-seeded with a shade-tolerant festuca species such as Dawson's Slender,
Chewings, or Creeping Red. The estimated probable project cost is approximately
$10,000.
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Section 8
Stormwater improvement Projects

Due to the considerable upstream drainage area and impervious area, the
recommended solution is Alternative 1, extend pipeline system, which can easily be
tied into the existing drainage system and will improve the aesthetics of the
backvards. If channel incising or erosion begins to occur above the proposed svstem,
then the area should be treated according to Alternative 3.
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Table 537
Srorm Sewer Priority Rating Sheet

LRI KC-1 972449700 Greenview Drive Inspection Date: 1RATI200

Fributary: Firkwood Creek

Probies Description: Frosion is oostrring in the backvards of residences between $704 and 8720 Geaenview Drive.
Recomurended Action: Replace the 24-inch RCF behind 9704 Greenview and extend the svstean 300 feet o 9720 Greenview io eliminaie the gullev eroston in

thesa backyards, New trea tniews should be added b tis problemn area,

Prelitunary Estmated Cosk 78,000 By: ¥l Date: 121772601
Floodin Erosion Maintenance of Fao Froject
Stormwater Probiem 8 : o5 ¥ Benefits = SUBTOTAL

Severity +  Severity +  Existing Faclitties +  Drainage +

Properties
Itemn 3 12 kit 42
Residential Structare Tiem 2 Y
Commumercial Stroctane Bte 3 ]
Street a i & ¢] 3
Frabiic Structure Suhtotail 42 E
Cwener Muitiplier
Drainage Structure Number of Major Locanons Affected x lf 42 i
Type:
Improved Channet
Unimyrroved {hanned Multiphier Freguency Baung {flooding only} x 1 42
Tiea 1 Yard
(Cither
Drseribe: Muitiptier Degree of Risk x 1 4z ]
42
Total Benefit Foints
Comments:

Residents at 8724, §720, 9716, 9712, 97048 and 9704 will benefit from the improyemnents.

Estimated Cost wi STE,BO0 t

Invaded by
Total Benefit Points = b
Cast/ Benefir Rafing = 1,357

P SHEGRS 15 B, S PGy latng Snane et Al



Table 8-38
K1 9724-9700 Greenview Drive

Evaluation Problem Type Benefit Points
Category Verv | High | Medium | Low
High

Flooding Residential Structure {30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2

Erosion Residential Structure 18 14 19
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{Public}
Retaining Wall 12 8 4
{Private)
Drainage Structure 16 8
Street R/W 16 8
Yard 16 6
Improved Channel 14 10 6
Unimproved Channet 12 8 4

Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Guiter 10 6 2
Swale/Berm 14 10 &

Poor Drainage | Street 12 4
Yard 10 & 2

Benefits to
Properties

20 Frequency Rating Degree of Risk

11-20

5-10 >1/yr Danger 3.0

to Life

2-4 1/vr . Limb 2.0

1 1/5vr 0.6 Structure 2.0

None (0) 0 1/10 yr 0.3 None




Crestweod, Missour
Srommwater imorovement Study

Tabie 8-39
Preliminary Cost Estirmate
G724-9700 Greerview Drive

K& Extend Pipeline System : : ;
24" HCP COLF 300 5 RERE 34,500 !
12" RCP i LE 50 g -1 & -
Area inlet EA 1 L5 1850 18 1858 |
ipweavalion - Grading for 2 berme cY 10 g 1118 110 |
iSeeding sY | 350 3 15 360

[Construction Subtotats 3 36.510

Uity Belocation & 20%. 18 3 F382

Mabikzation & 4% LS LS 1,472

[Construction with Percent Allowances Subiotalz s 45,644

Contingency @ 30% 3 13833

Probabie Cost Estimaip= . 3 59,338

Design Engihearing, Geotechnical, & Constuction Management & 30% 3 17,801

Total Concepiual Cost Estimate= % 78,000

{Rounded up 1o the neares! $1000Y

CoOM.
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Crastwood, Misgourd
Siarmwater Frprovemsnt Study

Table 8-40
Preliminary Cost Estimate
§724-9700 Greenview Drive

KC-1b  iRiprap Protection i :
Excavation - Grading oY 30 S 110005 30 |
Fock : 3Y 350 5 61§ 21,000 ¢
;ECcnstructicm Subtotat: ; ; : € 21,000
Uity Retocation @ 20%, LS S i300
Vichiization & 4% LS " 5 gan
Construction with Percent Allowances Subtotals i F 26,040
Contingency & 30% 5 T.EZ
i Frobabie Cost Estimates $ 33,852
Design Engineenng, Geolechnical, & Construction Management @ 30% 3 1(,186
Total Conceptual Cost Estimate= $ 45,000
{Founded up o the neatest 31000}

coM.
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Craesiwood, Mizsour
Stormwater Improvernent Sty

Tabie 8-41
Preliminary Cost Estimate
G724-8700 Greenview Drive

KC-ic Erosion Controi Mat ] ; ; i

Excavation - Grading ooy 30 is 1118 330
Saeding P8y 180 E] 18 160

Soif Filled TRM with Sod CTTEY 350 5 218 4200 °
Construction Subtolals 5 4,720
Utility Relocation & 20% ! LS ; i § 944

Mobiizaton @ 4% LS g 180 |
%Cm\st‘ruction with Percent Alowanices Subtotal= $ 5,853
Continaency @ 80% s TS

IProbabie 061 Estimates ; 5 P
.De.s'tgn Engineerng, Geotechnical, & Construction Management & 30% . 53 2,283
Total Conceptuat Cost Estimate= 5 10,000

{Rounded up to the nearas! 31000}
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Section 8
Stormwater improvement Projects

8.2.2 Project KC-2 1000-1012 Banyon Drive

Erosion is occurring along Kirkwood Creek east of Banyon Drive between 1000 and
1028 Banvon Drive. The bank erosion is threatening fences and utilities along the rear
vards of Banyon Drive. Two alternatives were evaluated:

s Alternative 1 - Streambank Bio-stabilization. In order to stabilize the toe of the
charmnel, a buried rock gabion toe should be utilized. The use of traditional stone
filled gabions for toe stabilization is extremely effective when buiit upon a solid
base and used in conjunction with a wire TRM. The gabion toe could be
constructed at or below the streambed grade and will act as an anchor, as well as
reinforcement of the stream bank toe. If buried, only the uppermost portion of the
gabion toe is visible during low flow conditions. The slopes above the gabion toe
should be graded and sloped from the top of the gabion toe to the top of the bank,
laying back the slopes where possible. The slopes should then be stabilized using a
wire reinforced turf reinforced matrix (WTRM)}. WTRMs are reinforced with wire
to withstand excessive forces of shear and scour, caused by negative water
pressures or large pieces of floating debris. The estimated probable project cost is
approximately $125,000.

= Alternative 2 - Concrete Channel. This solution involves constructing 645 feet of
concrete channel. The left bank channel wall would have a 5:1 slope, while the right
bank channel would have a 9.1 channel slope. The channel walls would be
constructed to an approximate height of 4.6 feet and the channel bottom would
have an approximate width of 7 feet. The estimated probable project cost is
approximately $470,000.

In order to implement any solation, the vegetation along the reach would have to
be removed (i.e., cleared and grubbed) attempting to retain any large established
trees. Any rock piled up in the area should be removed. The planting of trees will
be necessary to restore the riparian corridor to mimic the original conditions on the
channel. Plantings should include native, woodland species.

The recommended solution is Alternative 1, streambank biostabilization, which will
maintain the aesthetics of the channel. Alternative 2, construction of a concrete lined
channel, would cause high channel velocities that could pose a safety concern.
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Table 8-47
Siorm Sewer Priority Rating Sheet

_ocation. KC-2 1000-3012 Banvon Tirive Inspection Date: 1273772001
Tribasan: firkwood Creek
SO
Problen: Pescriphon: Erasion is occurning along a ibutary of Kirkwood Creek east of Banyon Drive berween 1006 and 1028 Banyvon Drive, Bank erosion i

reaening 5 fence and vilites at 3012 Banvon trive.

Eecotunended Action: A bunied rock gabion toe showkd be utilized with a WTRM,
reliminary Estimated Cost: 5325000 B KL Date:
Fiooding Erosion Maintenance of Foor ‘Pro;e_ct . .
Stormwater Frobiem . . R ree ) Benefits = SEIRTOTAL
Severity +  Severity +  Existing Facilities +  Dhainage + X
Properties
trern | iz a0 (v
Hem 2 Fesidential Strauckure Hem 2 B 3
Commercial Stacture item 3 q
Strect & 12 B 0 34
Public Htmuctre Subtotal
Orwnes Multiplier
Drainage Struchure Number of Major Locanons Affeced 2 9
Type:
improved Channel
item 3 Unimproved Channel Multiplier Frequercy Raing {(fiooding only) i 44 }
Yard
Oiher
Desoribe: Multiphier  Degree of Risk H GE
ity

Comments:
Residents at OO, 1004, TOOR. 1012, 1016, 1020, 1024 and 1028 Banvon Drive will be affected by the inprovernents,

Total Benefit Pomis

PR Is 18T Bt Froemy Raleg Bhodl riey 2

Eatirnated Cost =1 S1a.000 1

Phvided by
Total Benefit Poings =

Casi/ Benefit Rafing =

L)

1,302




Table 8-43
KC-2 1000-1012 Banyon Drive

Evaluation Problem Type Benefit Points
Category Very | High  Medium | Low
High
Floeding Residential Structure {30 20 16 12
Commercial Structure | 30 20 16 2
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10
Erosion Residential Structure 18
Commercial Structure 18
Public Structure 18 14 10
Retaining Wall 16 12 8
{(Public)
Retaining Wall 12 8 4
(Private}
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 4
Maintenance | Drainage Structure 8
improved Channel 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6
Poor Drainage | Street 12 8 4
Yard 10 6 2
Benefits to
Properties
=20 50 Frequency Rating Degree of Risk
11-20
5-10 =1/yr Danger 3.0
to Life
2-4 1/vr : Limb 2.0
1 1/5vyr 0.6 Structure 2.0
None (0} 1/10 yr 03 None |




Tabie 8-44

Preliminary Cost Estimate

10001012 Banyon Drive

Cresiwood, Misseur
Stemmwater Improvernent Sdy

KC.2a Bank Stabilization

30 !

48" Gabion Toe LF 1280 P g 5 38,400
Fxcavalion - Grading oY T80 I 1215 2,120
1 Reforestaiion AGRE 2 5 250018 5,000
Saading Sy 280 s 118 383
IWTAM BY 296G 5 2315 5,528
Construction Subtotal= 5 58 408

Utility Relocation @ 20%; LS 3 11,882 |
Mobilization @ 4% L8 i5 2.476

Construction with Percent Allowances Subtofal= 5 73,665
Contingency @ 30%: ! [ 22,100

‘Brobabie Cost Estimate= $ 65765
Design Engineerng, Geolechnical, & Construction Management & 30% 5 28728
Total Conceptuat Cost Estimates & 125,000

{Rounded up 1o the tearest 31000}
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Cresmwood, Missour
Starmwater improevement Sludy

Table 8-45
Prefiminary Cost Estimate
1000-1012 Banyon Drive

KC-2b  iconcrete Trapazoidal Channet i ! :
Conereie Trapazoidal Channel w/ 31 slopes i BY 2150 5 10018 215,000 !
FRelorestation i ACRE 1 £ 2.500 | 8 2.500 !
Seeding : sy 5430 5 118 £.450
Construction Subtotal= [ FEIRE0
Utility Relocation @ 20% LS & 44780
Maobilization @ 4% =3 _ ) 2,858
Canstruction with Percent Altlowances Sublotals : s 277,698
Contingency 8 30% s 83,30%

Probable Cost Estimate= 3 461,007 i
Design Engineering, Geotachnical, & Construction Manageren! & 30%. I s 108,302
Totai Conceptuai Cost Estimate= £ 470,000

{Rounded up 1o the nearest 51000}

oM

propatie Slormwnger cess tlfeyt 2k HEZIOE






CcDM

Section 8
Siormwater improvement Frojects

8.2.3 Project KC-3 Spellman Park

The parks department has reported that sedimentation occurs on the tennis courts in
Spellman Park as a result of erosion occurring on the hill to the south. The hill is
experiencing a shallow concentrated flow with high velocity due to the steep, 20-
percent grade of the hill. The recommended solution involves two compornents:

» Component 1 - Erosion control. This involves a new swale and erosion control
mats, such as a soil-filled rolled erosion control product (RECP) covered with a turf
type sod. A Turf Reinforced Matrix (TRM]} is one type of RECF recommended on
this project. Another erosion control solution includes traditional rock materials to
prevent further erosion, since the slope is heavily shaded. The TRM option would
include 80 feet of soil-filled erosion control product. The entire area should be over
seeded with a shade tolerant fescue species.

= Component 2 - Drainage system. A berm should be constructed at the base of the
hill to collect the runoff and divert it away from the courts to the area inlets located
east of the courts, and adjacent to the playground. The berm should be constructed
to a maximum height of 12 inches. The berm would be approximately 160 feet long
and would have a drainage swale with 2-percent grade on the south side that
directs runoff to the northeast. The berm should begin on the south side of the
tennis courts, then bend at the comer of the courts and extend north fo at least the
midpoint of the east side of the courts.

The estimated probable project cost is approximately $20,000.
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Table 846
Srorm Sewer Priority Rating Sheet

cation. KiC-3 Spelbman Patk inspeetion Date: 1271772401
Tributary: Kirkwood Creek
e e
Problem Description: Sedienmation lus accurced on the ennis cousts i Spefiman Fark as a result of erosion accurring on the hill 1o the SUULEL

Fecomumended Acton:

Preliminary Estimated Cost: 220,000 By KL it 12/17 /2001
Stormwater Prablem Flooding  Erosion  Maintenance of Paor r;::i:; = SUBTOTAL
Severity - Severity +  Existing Facilities +  Drainage + X
Properties
Itent ] i 10 24
Eesidential Souctuse fem 2 f f
Comrrercial Sructure Hem 3 5
Steet G 18 [ [ 10
Tremm 3 Fublic Ttraciure Subiotal
Owner: Crestwood Multiplier
Crainage Structare Number of Major Locations Affected % 13 3
fype
inproved Channel
Unimproved Channel Multipiier Freguency Rating {flooding only} x i 30
lher X Yard
Other
Multiptier Degree of Risk % 2 Al
ol
Total Benefit Points
Cotunents:

The ¢ity will benefit {roim the improvement.

Esrimnated Cost v“vi S2G,000 E
Tivided by
Total Benefit Points = &l

Costs Benefit Rating = 333

u
=

S0 2T L S Snwir Feimy Sateg Bog fow Tt



Table 8-47
KC-3 Spellman Park

Evaluation Problem Type Benefit Points
Category Very | High ! Medium | Low
High
Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Pubtlic Structure 30 20 16 12
impassable Traific 16 14 12
Passable Traffic 12 :
Accessory Structure 16
Yard 10
Erosion Residential Structure 18
Commercial Structure 18 .
Public Structure 18 4
Retaining Wall 16 12 8
{Public}
Retaining Wall 12 8 4
{Private)
Drrainage Structure 16 12 8
Street R/ W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter 16 6 2
Swale/Berm 14 10 6
Poor Drainage | Street 12 8 4
Yard 10k 2
Benefits to
I'roperties
=20 B Frequency Rating Degree of Risk
11-20 40
5-10 30 =1/yr Danger 3.0
to Life
2-4 20 1/vr 8 Limb {52000
1 10 1/5vr 0.6 Structure | 2.0
None {0} 0 1/10 vr 0.3 None 1.0




Table 8-48
Prefiminary Cost Estimate
Speliman Park

Crestwood, Missour
Stommweater improvermaent Siudy

KC-3 iErosion Contyol

1,680

Berm (Gie Grading for Runoff Divertion, 127 High Bermj cY 120 S 1415

Seading 5Y 1200 5 178 1,600
Sof filled TRM with Sod 5Y iy s 121§ 2,840 ¢
‘Vegelative Cover {Berm Only) 5Y 180 i 5 2618 3609 !
Construction Subtotat: ; i 5 2,420

Utity Fistocation @ 20%, LS s i 58a

Wiobiization @ 4% . LS s 377

Canstruction with Percent Allowances Subtotal= g 11,681

Contngenay & 30% s 3,504

iProbable Cost Estimates '8 15,185

Design Engineering, Geotechnical, & Construction Management @ 3% g 4,556

Total Conceptual Cost Estimate= $ 20,000

{Raunded up 1o the nearest $1000)
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Section 8
Stormwater Improvement Projecls

8.2.4 Project KC4 546 and 538 Aspen Drive

Residents are experiencing flooding due to runoff from neighbors ephill and south of
546 and 542 Aspen Drive. The runoff bypasses an existing berm and collects in the
backyards due to steep slopes. The existing east-west berm has settled and has
flattened, which prevents the diversion of runoff to the west.

The recommended solution includes the reestablishment of 180 feet of berm along the
south property line. The berm will have an associated swale on the south or uphill
side with a designed grade of 2 percent grade to the west. The restoration of the berm
will route the runoff to Speliman Avenue, The estimated probable project cost is
$3,000.
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acaten. KO- 546 and 538 Aspen Drve

Table 5-4%
Storm Sewer Priovity Rating Sheet

Inspecdon Date:

12717 7200

Tribkary: Kirkwood ¢

roblem Descriphon:

Residents are experiencing flooding due to runoil from neighbors uphill and south of 348 and 542 Aspen Drive.

Recomnrmended Achon

Reestablish 180 feet of barm along the soulh property line.

Preliminary Estimated Cost: 83, 00K} iy Date i'_}._,"]?,:':z";“j’;iw
; : Project
Stormwater Problem Flooc%ing ‘Emean ;’_\ia.“inlcnazlcle\nf i?oor Bent-af'iis = SLIBTOTAL
Severity + Severity +  Existing Faciiities + Dirainage + .
’ - Properties
Hers 1 He 20 30
Residential Structure Hem 2 i
Cermmercial Structurs Hem 2 14
Shreet Hd & 4 i 2
Public Sructure Subtotal 3
Crvtier: Multiplier
Draznage Sruciure Number of Major Locations Affected 1W]
Type:
improved Channel
T Lumproved Channel Multiptier Freguency Rating {flooding enly? i 30
Yard
Itemn 3 Dther
Doscribe: Swale/Berm Multiplier Degree of Rick 1§ 3%
20

Cotiments:

Residents at 346 and 538 Aspen Drive will benefit from the improvements.

Total Benefit Points

B AA0SIIS 1 ESinmn Sewor Py Halng Shea nel s

Estinuated Cost ni =3 (K ]

Divided by

Total Benelit Poinks = 3G
Cost/ Benefit Rating = 100




Table 8-50
KC-4 546 and 538 Aspen Drive

Evaluation Problem Type Benefit Poinis
Category Very | High | Medium | Low
High
Flooding Residential Structure 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 3] 2
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{Public}
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 3
Street R/W i6 i2 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutfer 10 2
Swale/Berm 14 16
Poor Drainage | Street 12 4
Yard 10 6 2
Benefits to
Properties
>20 50 Frequency Rating Degree of Risk
11-20 40
5410 30 >1/yr [Danger 3.0
to Life
2-4 H1/vr . Limb 2.0
1 1/5vr 4.6 Structure 2.0
None () 0 1/10vr 0.3 None ot




Tabie 8-51
Frefimisary Cost Estimate
446 and 538 Aspen Drive

Crestweod. Missour
Siormwater inprovement STudy

KC-4  [Reestablish berm ! f
Excavation - east-west berm CY ag 1218 $60 ¢
iSeeding sY 120 1.6 120
?Constmction Subtotal= ] 1,080
. Lthly Helovation @ 20% i3 B 216

Mobitization & 4% L5 & 43 .:

Construction with Percent Allowances Subiotal= 5 1,339

Contingency @ 30% ] 402

Propable Cost Estimates : 5 1,741

é‘DesEgn Engineening, Geotechnical, & Construction Management & 30% $ Bae

Total Conceptuel Cost Estimatexs % 3,000
{Rounded up fo the hearest $1000Y

CIM
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CDM

Section &
Storrmwater improvement Projects

8.3 Mulberry Creek Watershed

This section presents the recommended improvements for the Mulberry Creek
watershed, including a brief description of the stormwater problem, alternative
solutions, recommendation, project lavout, priority ranking, cost estimate, and
photographs for each problem area.

8.3.1 Project MC-1 9440-9448 Lodge Pole Lane

The structural armoring on the north bank of the channel between 9440 and 9448
Lodge Pole Drive is experiencing varving degrees of deterioration and erosion. This
erosion threatens fences behind these homes. Areas of grouted riprap are being
undermined at the toe of the sidewall slope.

» Alternative 1 - Streambank Bio-stabilization. A 150-foot 18-inch gabion toe should
be installed to stabilize the channel sidewall on the north bank. The slope should be
graded above the gabion and stabilized with a TRM. Native riparian and woodland
species should be planted along the sides of the channel to enhance the riparian
corridor, promote channel stabilization and minimize the effects of erosion. The
estimated probable project cost is approximately $16,000.

x Alternative 2 - Rehabilitate Grouted Riprap. The areas where the grouted riprap is
beginning to deteriorate should replaced and grouted to match the existing channel
bank. The estimated probable project cost is $4,000.

The recommended solution, Alternative 2, involves replacing and rehabilitating the
structural armoring of approximately 150-foot section of the channel’s north bank to
prevent further property damage.

8-101
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acation: M1 93459448 Lodee Pole Lane

Table 8-52

Storin Sewer Prionty Rating Sheet

Inspechon Date:

Teibutarn: Mutberry Creek

Probiem Prescripion

Struchuzat armorng o5 the nordl bank of e channed between 9440 and 9442 Lodge Pole Dinve is experiencing varving degrees of

deteriotation and etasion, The etosion Bireatens tences behind thess homes.

Feconunendad Action

Ciabion baskets shouwdd be installed along 150 feet of the north bank to stabilize the channel sidewalls to a hwight of 4 feet

Prefieinary Estimated Cost

Siermwater Probleimn

Residential Sruchure
Commercial Siruchare
Streel

Fubiic Struchsre

|

Owner:
Dirainage Structure
Type:
Heml Improved Channel
Uninproved Channel

Yard
Chbrer

1

s

ltem 1
ltersn &
P B

S, 000 By Fi Drater V2A17 00
Floading Ervsion Maintenance of Poor HP::;:;; . SUBTOTAL
Severity +  Severity +  Existing Facilities +  Drainage + - ) s -
Properties

HY a5 e

0

4}

g i 19 0 0
Subtotal 30
MuTtiplier

Number of Major Locaions Affecied

Multipiier Uegree of Risk

Residents at 9940, 9434, and 94458 Lodge Pole Dinive wil] beneiit from the tmprovemetts.

Multiplier  Freguency Rating {fivoditg ondy}

T

H E K] E

1] 30 ;

"

sl
Total Benefit Poinés

Fopeena 2l B Inrm, Bewer Mrardy Raleg Snevt ravi a

Cest/ Benelit Rating = 133

Estiated Cost =E S Q0 ]
Divided by
Total Benefit Pobty = 30




Table §8-53
MC-1 9440-9448 Lodge Pole Lane

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High

Fiooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2

Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
(Public)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 O
Improved Channel 14 10 6
Unimproved Channel 12 8 4

Maintenance | Drainage Structure 16 12 8
Improved Channel 14 A0 1 6
Unimproved Channel 12 8 4
Street Gutier 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 8 4
Yard 10 6 2

Benefits to
Properties

=20 50 Frequency Rating Degree of Risk

131-20 40

510 30 >1/vyr Danger 3.0

to Life

2.4 sipitn e i) 1/ yr Limb 2.0

1 10 1/5yr 0.6 Structure 2.0

None (0) 0 1/10 yr 3 None o 0




Tabte 8-54

Preliminary Cost Eslimate
9440-9448 Lodge Pole Lang

Crestwond, Missour
Storrwater improvement Study

= i AN

MC-tz2  [Biostab#ization

30

2,500

18" high gabion e {F 150 ] g
Expavation - grouted rip rap oY 40 K 125 480 |
Relorestation AGRE 0.2 '5 2,500 | 5 500
{Femoval - grouted rip rap cY 40 B 10 i1 5 400
Seeding - two sides of the channe! 8y 300 ] Pig ars |
TRM {turf reintorced matris) Y 150 s T8 1.050
Canstruction Subtotai= ‘3 7,805
Ltikiny Relocation @ 20% L5 = 1,461 |
Mcbilization @ 4% 18 g 202 |
Construction with Percent Aliowancas Subtotal= g 8,658
Canfingency @ 30%! $ 2,717
Probable Cost Estisnates 5 11,776
Besign Engineering. Geotechnical, & Construction Management & 30% 5 35335
Total Goncepluatl Cost Estimate= $ 16,000

{Rounded up 1o the neares! 51000}

CDM.
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Crestwood, Missour
Storrmwater improvernent Study

Tabie 8-55
Preliminary Cost Estimate
9440-91148 Lodge Pole Lane

i

MC-1b iRehabiitate Grouted Riprap i i ]
Excavation - grauted rip rap ; cY 10 s 1215 120
Grouted rip rap gy 20 ] 7508 1500
iRernoval - grouted rip rap PoY 10 5 1615 100 ;
iSeading - one side of channel P8y 80 5 118 30 :
I’;Ccnstruct&on Subtotals 5 1.800 ¢
Uity Reloeation @ 20%, 1S g 360
Mobiizaton @ 4%, 15 3 73
Canstruction with Percent Aljowances Subtotal= . s 2232
Contingenty @ 30%! [ &70
Probable Cost Estimate= i § 2,802
Dlesign Engineering, Geotechnical, & Construction Management @ 30% 3 &70
Total Conceptual Cost Estimate= 3 4,000
{Rounded up o the nearest $1000}

coM
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Section 8
Stormwater Improvement Frojects

8.3.2 Project MC-2 9319 Lawndale Drive

Residents at 9319 Lawndale Drive and 9301 Cherrybrook Lane have experienced
building and street flooding, and yard erosion. The flooding is being caused by two
undersized curb inlets, labeled 26L1-198D and 261.3-197D, which straddle Lawndale
Drive between the fwo residences identified above. Another potential contributor to
the problem could be debris clogging the drainage pipe between the 42-inch outfail
and area inlet 26L.1-185D. Both curb inlets are located at the low point of the vertical
profile of Lawndale Drive. Stormwater bypasses other upstream curb inlets, which
are located east and west along Lawndale Drive. This is caused by the steep grades,
which reduce the capacity of the curb inlets.

The recommended solution includes installing two additional curb inlets at the sump
location, one on each side of the street, to handle the stormwater bypass from the
upstream inlets. In addition, the 12-inch RCP that connects the existing curb inlets,
will need to be replaced with 35-feet of 24-inch RCP. Also, minor grading will be
required at 9301 Cherrvbrook to establish a 2-percent grade toward the street and area
inlet 261L.1-185D. The estimated probable project cost is $26,000.

8-108
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Table 556
Starm Sewer Prionty Rating Sheet

xation: ML 9319 Lawndale Drive inspection Date: 1251372003

Tributary: Mutberne Creek

Froblem Deseripon: Hesidents al 9319 Lawndale Drive and 9301 Cherrvbrook Lane have experienced bullding and street flooding, and vard erosion. The
flooding is due to bwy andersizad curb inist.

Recommendad Actlon: Install two additienal curh indets at the sumsp location, on each swde of e street. Replace 12-inch ROT withs 33-fert of 24-inch RCTP.
Preliminary Estunated Cost: 826,800 B KL Date: 12417 /2001
. . . Froject
Starmwater Probiem Fiooc?zng ErOSfrm :fqulmﬂ,la{;(.ﬂ,(]f !I‘oor Beniﬁts = SUBTOTAL
Severity +  Severity +  Existing Facilities +  Drainage + .
’ - Froperties
e 1 16 20 36
itern 1 Residential Sruchre tem 2 ] #
Commercial Strucrure ftem 3 o 6
itemmn 2 Street 4 & 0 5 20
Fublic Strucnsre Subtatal] | f
Owener: Multiplier
Drainage Shactute Number of Major Locabons Affected x 13 50
Tvpe
Improved Channel
Unimproved Channet Multipher Frequency Rating (flooding only) % 1 Bl ;
itern 3 Yard
Chrher
Tescribe: Multiplier Degree of Risk IS pi 146
164
Total Benecfit Ponts
Commeni

Residents at 9313 [awrdale Drive and 9301 Cherrvbrook Drive will divectly beneful {rom improvements.

Estimatect Cest z{ 20,000 [
Divided by
Tetal Banedit Poings » 10040

Cost/Benefit Rabing = 266

Ernem Sawe Srery Malng B wee S



Table B-57
MC-2 9319 Lawndale Drive

Evaluation Problem Type Benefii Points
Category Very | High | Medium | Low
High ’
Flooding Residential Structure 30 20
Commercial Structure | 30 20
Public Structure 30 20
Impassable Traffic 16
Passable Traffic 12
Accessory Structure 16
Yard 10
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure i8 14 i0
Retaining Wall 16 12 8
(Public)
Retaining Wall 12 8 4
{Private)}
Drainage Structure 16 12
Street R/W 16 2
Yard 16 12 i
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter i0 6 2
Swale/Berm 14 10 6
Poor Drainage | Street 2 8 4
Yard 10 & 2
Benefits to
Properties
20 50 Frequency Rating Degree of Risk
11-20 40
5-10 30 >1/vr Danger 3.0
to Life 3
44 201 er ] Limb a2
1 1/5vr 0.6 Structure 2.0
None {0} g /10 vr 0.3 None 1.0




Crasiwaod, Missour!
Siormwater improvermnant Study

Table 8-58
Prefifminary Cost Estimate
9312 Lawndale Diive

MC.2  Curb Iniets in Sump for Runoff Bypass Coliection : :

24" RCP LF 35 K 1701 % 5850

iCurb injets EA 2 3 210015 4,200

| Excavation - Grading 2% toward streel cY 180 5 115 2080
‘Sseding o8y 20 3 18 20 5

%Construcﬁon Subtotal= 3 12,280

Utility Retocation & 20% X i 8 2,452

Mobilizaton @ 4%, LS8 g 356

:‘:Constmction with Percent Allowances Subtotal= I 3 15,202

Contingency @ Sﬂ%é s 4,561

Probable Gost Estmaten 5 19,763

Design Engineering, Geotechnical, & Construction Management & 30% 3 5829

Total Conceptuai Cost Estimate= s 25,000

{Roundad up Lo the neares! $1000)

CDM
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Section 8
Stormwater Improvement Projects

8.3.3 Project MC-3 9518-9534 Pine Spray Court

Residents are reporting erosion in their backvards between 9518 and 9534 Fine Spray
Court. Erosion has resulted from shallow concentrated flow that becomes a drainage
channel as it discharges into area inlet 261.1-166D. Without repair and stabilization,
the charmel will continue to erode, widen, down cut, and migrate upsiream in the
backyards of 9518, 9526, and 9534 Pine Spray Court. Two alternative solutions were
evaluated:

Alernative 1 - Erosion control mat. This alternative involves 250 feet of new swale
with erosion control mats, such as a soil-filled rolied erosion control product
{RECP) covered with a turf type sod. A Turf Reinforced Matrix {TRM) is one type
of RECP, which is recommended on this project and which will require backyard
grading for installation. A combination of sod and a shade tolerant festuca species
should be planted to stabilize the soil. The estimated probable project cost is
approximately $11,000.

Alternative 2 - Enclosed System. This alternative involves installing a backyard
drainage system consisting of approximately 200 feet of 18-inch RCP with one area
inlet. The system would tie into the existing area inlet. The estimated probable
project cost is approximately $53,000.

The recommended solution is Alternative 1, erosion control mat, which will provide
an aesthetically pleasing improvement and will minimize the disruption of existing
trees, fences, and utilities in these backyards.

B-i14
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Table 3-59
Storm Sewer Priofity Rating Sheet

SCRLIL M- 95188534 Pine Sprayv Coust Lnspeetion Date: 124172004
Tributary: Sudberry Creel
Froblem Description: Resiclents are repornng erosion i their backvards bebweer: 9518 and 9534 Fine Spray Court,
Resomunended Acbon Instalt approximateiy 264 feet of new swale with erosion conirel mate
Preliminary Estimated Cost: 13,000 By KA. [rate: 12737 /3400
Floodin Erosion Maintenance of Foor Froject
Stormwater Problem iag o BEOE e e ) Benefits . SUBTOTAL
Severily +  Severity +  Existing Facilittes +  Dhrainage + X
i : ’ Properties
{rem 1 16 o En
Item 2 il
Iter 3 i
It ] ] Bl 20
Subtola!E Eal t
Crenier: Multiplier
Erainage Struckare munber of Majer Locations Affected % 1 36 |
Type
imrproved Channel
Uninproved Chatnel Muitiptier Freguency Rating {fleoding onty) x 1 36 E
ibem 1 Yard
Other
S
Tibe: Muitiplier Degrer of Risk % 1; El i
TR
Tatal Fenehit Foinks
Commenks:

Residents 2t 9512, 9524, and 9316 Pine Spray Court will diirecthy benefit from the Enprovemants.

D PIRAERT I EEICe Sowir Ty Ring Bhes wed s

Fetmated Cost =] G1LOM ]
Pivided by
Tetal Benefit Points = e

306

Cost/Benell! Rafing =




Table 8-60
MC-3 9518-9534 Pine Spray Court

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High

Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Pubiic Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 3 4
Accessory Structure 16 12 8
Yard 10 6 2

Erosion Residential Structure 18 14 10
Comumnercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
(Public)
Retaining Wall 12 8 4
(Private}
Drainage Structure 16 12 8
Street R/W i6 12 8
Yard 6
Improved Channel 14 10 b
Unimproved Channel 12 8 4

Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale /Berm 14 14 &

Poor Drainage | Street 12 8 4
Yard 10 6 2

Benefits to
Properties

=) 30 Frequency Rating Degree of Risk

11-20 40

5-10 3 >1/yr Danger 3.0

¢ Life

2.4 HY e 1 Sy . Limb 2.0

1 10 1/5vr 0.6 Structure 2.4

None {{ 0 1/10vr 0.3 None phade




Crestwosd, Misgour
Storrmwater improvernen! Study

Tabie 8-51
Prelimdnary Cost Estimate
S516-9534 Pix Spray Court

MC-3a (Erosion Control Mat : :
{Excavation - Grading for TRM Pocy [ i % 118 1100
iSeading A1 290 5 1.5 383 ;
'Soil Filled TRM with Sod D8Y 230 5 1215 3,480 !
[Conatruction Subtotak : B 4333

Uiy Befocaton © 209, LS g 989 |
Wiobilization @ 4%, LS s 98
Construction with Percent Allowances Subtotals 'S §,129
Contingency @ 30%. s 1,895
‘Brobable Cost Estimates 3 7987
'Design Engineering, Gesechnical, & Construction Management @ 30% I . I 5 2,380 :
Total Conceptuat Cost Estimates 5 11,000
{Founded up lo the nearest 51000)

Com.
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Table 8-62

Pratiminary Cost Estimate
9518.8534 Pine Spray Court

Crestwood, Missouri
Stormmweater improvernant Study

MC-3b  iEnclosed System

18" RCF LF 200 : = 115 : S 23 000 .
Area inist EA 1 5 18521 8 1,850 ;:
Seeding 3Y 118 S 115 110 ©
;Constmction Subtotal= ; z 24 860
Lhitity Rejocation & 20°% L s 4,892 _
Mobilization @ 4% L& ) o298
;Construclion with Percent Allowances Subtotal= 3 303,950
: Conlingency @ 30% 5 5,285
éProbable Cost Estimates : $ 40,236
:Design Engineering, Geotechnical, & Construction Managemen! @ 30% : $ 12,071
Totel Conceptual Cost Estimate= $ 53,000

{Rounded up to the nearest S1000)

CDM.
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Section 8
Stormwater Improvement Projects

8.3.4 Project MC-4 9528 Craigwood Terrace

Residents at 9528 Craigwood and 9523 Garber have reported building and yard
flooding on their property. Poor grading in the backyards prevents stormwater runoff
from reaching the existing area inlet, labeled 261.1-095D. Two alternative solutions
were evaluated:

= Alternative 1 - Install Grass Swale. This alternative involves re~grading the
ground behind 9528 and 9524 Craigwood toward area inlet 26L.1-095D. The
improvement project consists of approximately 170 feet of earthen berm, 1-foot
high, with associated grass-lined swale on the south side of the berm to properly
drain the runoff to the area inlet. In addition, the project will involve lowering the
flow line of the throat of the area inlet based on establishing a 2-percent grade for
the swale that drains from the west. The estimated probable project cost is
approximately $15,000.

= Alternative 2 - Install Enclosed Pipeline. This alternative involves installing
approximately 170-feet of 15-inch RCF along the backyard property lines of 9528
and 9524 Craigwood toward area inlet 26L.1-093D. The estimated probabile project
cost is approximately $46,000.

The recommended solution is Alternative 1, grass swale, which is more cost-effective
than the enclosed system and will require less maintenance.

8-121
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Table 8-63
Storm Sewer Priority Rating Sheet

. anon. 34 9578 Cragrwond Tetrace inspechon [ate:
Tributasy: NMulberm Cregk
¥ mirmare— e S
Problem: Descripton: Regidents at 928

3 Craigwood and 5323 Garber have reported building Hooding and vard fiooding on ihelr property.

Revommended Action: Regrade the ground behind 9528 and 9524 U

-mod tuweard area mjel 268109502 Instali 170 feet of eartien berm, t-foot high,
writh associated grags-lined swale on the south side of the barm

Fretimninary Estipated Cost. S35 D0 By: KL Date: 1201FF 20
Fivoding Erosion Maintenance of Foor Froject
Stormwater Problem e . X L . . Henelits = SUBTOTAL
Geverity +  Severity +  Existing Facilities +  Drainage + .
g Froperties
Iem 1 0 20 40
ltem 1 Residential Skeuchire itern 2 14 i0
Commercial Strocture ltems 3 [
Serped 24 0 ] i 20
Public Structure Subtotal
Chyner:

Multiplier
Drainage Strachare

MNumber of Majer Locations Affected % li L 1
Twpe:

Lizproved Channet

Unimproved Channet Multiplier Freguency Rating tflooding eniy) x i i3 i
item 2 Yard
T Other
Multiplier Degree of Risk x z 00
Tosal Benedit Points
Conunents:

Residents at 9528 and 9523 Craigwood Terrace will benefit ditectly from the improvements.

Estimated Jost —1 S15 008 ;

Divided by
Total Beneti Poinks = 146

{lpst/Benefit Rating = 150

e Gewo gy Mg Snee o A



Table 8-64
MC-4 9528 Craigwood Terrace

Evaluation Problem Type Benefit Points
Category Very | High ! Medium | Low
High
Flooding Residential Structure | 30 16 12
Commercial Structure | 30 16 12
Public Structure 30 16 12
Impassable Traffic 14 12
Passable Traffic 12 8 4
Accessory Struchure 16 12 8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
(Public}
Retaining Wali 12 8 4
(Private)
Drainage Structure 16 12 8§
Street R/ W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6
Poor Drainage | Street 12 8 4
Yard 2t 2
Benefits to
Properties
=2} =0 Frequency Rating Degree of Risk
11-20 40
5-10 3¢ >1/yr Danger 3.0
to Life
2-4 S 1/ yr Limb
1 . 1/5vr . Structure |
None {0} 0 1/10 vr 0.3 None




Crestwood, Missoun
Srarrmwalar improverment Stdy

Table 8-65
Prelirminary Cost Estimate
9528 Craigwnoc;;fq ErTAE

MC-4a linstall Grass Swale : : :
Excavation (Grading of Swale} ooy 30 i & 1218 380 |
iMolify Area infet COEA 3 ‘8 500 1 § 360
Seeding TTTEY 280 s s 280 |
Vegelative Cover o8y 280 S 2018 3600 |
éConstruction Subtotals 3 5,740

Utiity Belocation & 20%, b 3 {578
Mobfiization & 7% L6 | 5 278
E:Constructjon with Percent Atlowances Subtotel= H : =] 8,358
; ; !
Contingency & 30% 5 2387
Probable Cost Estimates g 10,865 |
Design Engineering, Geotechnical, & Construction Managemen! & 30% S 3,238
Total Conceptual Cost Estimatex $ 45,000
{Hounded up o the nearest 1000}

Com.
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Table 866
Prefiminary Cost Estimate
9528 Craigwood Terrace

Urestwopd, Missoun
Sromnwater improvernent Study

{"MC-4b install Enclosed Pipeline

15550 :

15" ROP LF 170
Arga intet £A 1 1830 18 1,850
Seeding 3Y £l 113 o ¢
{Construction Sublotsls LS 21.490
. itility Relocation @ 20%E L3 3 4,258 ‘:
Mobilization & 4% LS s 860
1Construction with Percent Allowances Subtotal= ) 26,848
Contingency & 30%i 5 7,994
Probable Cost Estimates - 34,642 :
IDesign Engineering, Gaotechnical, & Consiruction Management & 30% ;. s 10,383 E
Total Conceptual Cost Estimate= 3 46,000

fRourkied up to the nearesi S1000)

COM
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Saction 8
Stormwater improvement Projects

8.3.5 Project MC-5 9600 Block Yorkshire Estates Drive

Flooding of structures is occurring along the north bank at 9616 and 9620 Yorkshire
Estates Drive, and erosion is occurring between 9648 and 9616 Yorkshire Estates Drive
on the north bank. Two alternative solutions were evaluated:

s Alternative 1 - Flood proofing and biostabilization. Install 250 feet of 4-foot high
floodwall, for the residents at 9616 and 9620 Yorkshire Estates Drive. The
protection should consider the elevation at which storm water overtops New
Sappington Road. The culvert, labeled 261.1-040D), which lies beneath the road, 1 a
doubie 6 x 11.5-foot RCB. The culvert properly handles the flooding for the 15-vear
event. This is according to flows presented in the MSD Gravois Creek Watershed
Study (February 1997} and existing elevation data based on aerial photos, which
provide 4-foot contour intervais.

To alleviate the erosion, 880 feet of bank stabilization should be installed on the
north bank of Mulberry Creek, which includes removing the failing structural wall
systems, and replacing it with a geogrid-reinforced fill slope RECP. The base of the
slopes in the area consists of natural rock, which provides superior toe stabilization
of the banks. Erosion is occurring in other areas where rock is not present. These
areas should be sloped back and stabilized with vegetation. The stream banks
could be stabilized through the use of a Turf-Reinforcing Matrix (TRM) and a Wire
Turf Reinforcing Matrix {WTRM). Since vegetation Is not viable stabilization
alternative near the low water line, structural assistance is often necessary to insure
the toe remains stabile. Applicable technologies include organic logs or stone. Re-
vegetation should be done with native, woodland and riparian species. The
estimated probable project cost is approximately $536,000.

» Alternative 2 - Flood proofing and gabion wall. Flood proofing should be instalied
as stated in Alternative 1. A rock gabion wall, extending 880 feet in length, should
be installed on the north bank of the channel. The gabion wall should be
constructed to a height of 10 feet to contain flows from the 100-vear storm. The
estimated probable project cost is approximately $397 000,

The recommended solution is Alternative 1, which will establish the vegetation on the
channel bank, as well as provide a smoother transition between the ground surface
and the channel bottom. The 8-foot vertical gabion wall of Alternative 2 would
present a safetv concern for residents.

CDM 5128
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Table 8-67
Storm Sewer Priority Rating Sheet

inspection Date: Vi/17 7200

cation: WS 9800 Biock Yarkshire Bstates Drive

Tributary: Mulberr Creek

Flooding of strackures is oocurring along the north bank at %616 and %620 Yorkshire Estates Drive, and ergsion = crolring bebvest

Froblem Description:
9548 andg 9616 Yorkshire BEstates Dnive on the north bank.

Recomunended Acton: install 250} feet of -foot high finodwali, for Hie sesidents at %636 and 5620 Yorkshize Estates Prrive. Bank stabilization should be

2pplied to B30 jeet of the North bank of Mulberry Creek

Preminary Eshmated Cost: $535,006) B KL Liate: 1243772001
Fleoding Eroslon Maintenance of Fogr Pmiefl .
Stormwater Problem i i T, . Benefits = SUBTOTAL
Severiky + Severity +  Exisling Facilitles + Dhrainage + .
i Properties
fem } 3] 30 A
ftern 1 Hesidental Strucrure iem 2 14 14
Commercial Struckuze item 3 i
Street 16 14 il 5 3
Puplic Struchare Subtgtal B0
Chweres: dMultiplier
Drainage Shuchue Number of Major Lacations Affected b3 1j 4l
Type:
ltem 2 Improved Chinnel
Lnimproved Channed Multiplier Frequency Rating {flooding oniy) x 1 0 i
Yard
Other
Describe; Muliiplier [Fegree of Risk x 2 12 !

Total Benefit Pouts

Comments:
Kesidents at 9416, 4620, 9524, 9628, 9032, 9638, 9640, 5644 and 9645 will benelit directty from this mprovement.

Esiimated Cost "v“! SE36,000 i
Thvided by
Total Benefit Points = 120

Cost/Benefit Rating = 4,467
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Tabie 5-68
MC-5 9528 Craigwood Terrace

Evaluation Problem Type Benefit Points
Category i Very | High | Medium | Low
High
Flooding Residential Structure | 30 20
Commercial Structure | 30 20
Public Structure 30 20
Impassable Traffic 16
Passable Traffic 12
Accessory struchure 16
Yard 10
Erosion Resideniial Structure 18
Commercial Struchure 18
Public Structure 18
Retaining Wall 16
{Public)
Retaining Wall 12 8 4
{Private)
Drainage Structure 16 12 8
Street R/ W 16 12 3
Yard 16 12 )
Improved Channel 57 6
Unimproved Channel 4
Maintenance | Drainage Struchure 8
Improved Channel 6
Unimproved Channel 4
Sireet Guiter 16 6 2
Swale/Berm 14 10 6
Poor Drainage | Street 12 8 4
Yard 10 6 2
Benefiis to
Properties
=20 Frequency Rating Degree of Risk
131-20
5-10 >1/yr Danger 3.0
to Life
2-4 1/yr Limb
1 1/8vr 0.6 Structure |
None {0} 1/10vr 0.3 None




Tabie 8-S

Preliminary Cost Estimate

49600 Biock Yorkshire Estates Drive

Crestwood, Missour
Stermwater mprovament Stdy

MC-3a Floodproofing and bapk stabilization

Excavation - Existing Struclural Wall Systemn Y 260 & 1205 3120
xeavation - Grading oY 180 [ 123 1,520 |
i Floodwall oY 30 8 B0 L 18,000
iGeogrid reinforced Gl siope RECH FEF 8800 i g s 220000 |
iMateriat to be hauled off sile - Exisfing Struciural Wail Systers [+ 260 ) 5 2800 ¢
Heforesiation ACRE 1.3 5 3 3250 |
Seeding 5Y B30 L3 B30 3
TRM &y &80 Vg 3 E.180
Coenstraction Subtotals g 258,680
Uty Belocation & 20%, LS g 51156
Mobiization @ 4% LS g 10,227
Construction with Percant Allowances Subtolai= 5 417,043 |
Contingensy @ 30% $ 95,113
Probabie Cost Estimates s 412,158
Design Engineering, Geotechnical, & Construction Managemanl & 30% 5 123847
Total Concepiual Cost Estimate= % 538,000

{Rounded up lo he nearest 31000}

coM
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Table 8-70

Preliminary Cost Estimate

8600 Biock Yorkshire Estates Drive
e

Crastwood, Missouti
Stormwater improvement Study

MC-5b  (Floodproofing and gabion wail

140,800 |

&' Gabion Wal FSF 7030 1§ %60 s
Excavation - Existing Structural Wal System cY 260 i5 12: 8 3126 |
Excavation - Grading CY 180 B 12 15 1,820
Floodwait < 30 3 30015 15,000 ¢
Handrails LF BED 'E 2515 22,000 ;
Materiat o be hauled off site - Existing Struciural Wall Sysiem oY 280 i s W05 2,800 ¢
Reforestation ACRE 1.3 i S 2.500 1§ 3.250
Seeding 2y &30 i S 118 &30
Construction Sublotaix ! ‘s 188,370
Wity Relocation @ 20%; LS 5 37,264 :
Wobitization & 45 LS ) 7573 |
IConstruction with Percent Allowances Subtotai= ] 234,757
Cortingehcy & 30% 5 427
Probabie Cost Estimate= s 305,184
Design Engineering, Geotechnical, & Construction Management & 30% 3 g1.555
Total Conceplual Cost Estimates S 387,000

{Rounded up 1o the nearest 5 1000]

CDM.
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Section 8
Stormwater Improvement Projects

8.3.6 Project MC-6 9781-9783 Twin Vista Drive

Building flooding occurs between 9781 and 9783 Twin Vista Drive, caused by two
area inlets, labeled 25L4-060D) and 251.4-061D, that surcharge. No overflow channel
exists to drain the surcharge runoff downstream. In addition, the existing 42-inch fine
herween the two residents is undersized. Three alternative solutions were evaluated:

= Alternative 1 - Detention basin. A detention basin could be installed on the
southeast side of property 9780 East Watson Road to reduce the stormwater flows
to mitigate the flooding. Re-grading around the existing area inlets and installing a
3.5-foot berm would construct the detention basin. The western area inlet, 2514~
0611, would need to be removed and replaced with an appropriately sized
detention basin outlet to match the capacity of the existing 42-inch RCP. The area
required for the detention basin is approximately 160- by 210-feet, which would
extend northwest to area inlet 25M3-193D, and northeast to the property line of
9781 Twin Vista Drive. The estimated probable project cost is approximately
565,000.

a Alternative 2 ~ Floodproof Home. This alternative includes floodproofing the
adjacent garage and home by eliminating any low flow openings and floodproofing
the foundations. The cost is 542,000,

s Alternative 3 - Pipe replacement. To mitigate the surcharging at the area inlets, the
42-inch drainage pipe will need to be replaced with 130 feet of 34-inch pipe to
handle the flow for the 15-vear design storm, to transport the stormwater
underground to the curb inlets, labeled 251.4-01 3D, on Twin Vista Drive. However,
several hundred feet of pipeline southeast of Twin Vista Drive is also undersized,
which would need to be replaced. This alternative was determined to be not
feasible due to the high costs associated with replacing pipeline located in the
backvards of several residents. Due to the magnitude of the potential project, this
alternative was determined not to be feasible.

The recommended solution is Alternative 2, floodproof home, which 15 the most cost-
effective solution.
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Table 871
Starm Sewer Friority Rating Sheet

sgation: BT FTELA7ES Twin Vista Dirive Inspection Date:

Tributary: Muiberty Creek

Problem Description.

Suiiding fooding oecurs between 9781 and 9753 Twin Vista Drive, caused by two area indets, jabeled 251.3-0600 and 2514-0611, dat

surcharge. In addition, the §2-inch between the two residents is tndersized.

Recommended Action Congtruct 3 detention basin on the southeast side of property 9780 Fast Watson Road.
Prelininary Estimated Cost. 42000 By, KL Date: 12417 7200]
Fiooding, Erosion Maintenance of Foor Ffu;EFt I
Slormwater Problem B . o ipeos . Benefits = SUBTOTAL
Severity +  Severity +  Exisbing Facilities +  Drainage + ,
- Properties
iterr 1 i 0 30
ftem i Residential Sracture item 2 0
Comunercial Strscrire Item 3 0
Street 15 1} g i 2
Fublic Shruchure Subtota!i 3 !
Cheenes; Multiplier
Drainage Structurs Number of Major Locations Affected 1 36 i
Type:
bnproved Channel
Liramproved Channe) Multiplier Freguency Rating {fiooding oaby) 06 214
Yasd
Cither
Lreseribe: Multiplier Degree of Risk p; £33 i

Cotrrents:
Residents at 9781 and 9783 Twin Visa Drive will benelit from the Mnprovemsats.

Total Benefit Foins

BZnhIE ARITEEILN Dower Plorne Saneg SR we! Ko

Estimated Cost =
Drivided by
Total Benefit Points =

Cost/ Benefit Rating =

il F4.2.000 {

972




Table 8-72
MC-6 9781-9783 Twin Vista Drive

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High
Flooding Residential Structure | 30 20
Commercial Structure | 30 20
Public Structure 30 20
Impassable Traffic 16
Passable Traffic 12
Accessory Structure 16
Yard 16
Erosion Residential Structure i8
Cormunercial Structare 18 14 i0
Public Structure 18 14 10
Retaining Wall 16 12 8
{Public)
Retaining Wall 12 8 4
{Private)
Drainage Structure 16 12 8
Street R/W i6 12 8
Yard i6 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Guiter 10 6 2
Swale/Berm 14 10 &
Poor Drainage | Street 12 8 4
Yard 10 6 2
Benefits to
Properties
~20 50 Frequency Rating Degree of Risk
11-20 40
5-10 30 >1/yr 1.0 Danger 3.0
to Life
2-4 b1/ vr 0.8 Limb
1 1/5vyr w006 Structure [
None () {} F1/10vr 0.3 None




Grastwood, Missour
Sormwater Improvement Study

Tabie 8-73
Preliminary Cost Estimate
a7B1-8783 Twin Vista Drive

MC-6a  Detention Basin

{Construct Detention Basin ACET 24 LS 7000 | § Zagac
: iOutle! Structure - 42" RGP PoLFE 2t 5 250 : S 5,000 ¢
[Oytiet Structure - nlel ORA H % tBE) i S 1.850 |
- iConstruction Subtotal= i 30650 ¢
Gy Retocaton © 20% 16| '; = ERECN
Mobiization @ 4% L8 1396
Construction with Percent Alowances Sublotals 38,006
Contingency @ 30% ; 'S $1.402 ¢

Probable Cost Estimate= ; i § 449,408

.Ds.-.s'rgn Engineering, Geotechnicai, & Construction Managerent @ 30% . 5 14.822

Total Conceptual Cost Estimate= L1 85,000

{Rounded up 1o the nearest 1000}

CDM.
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Table 8-74
Prefiminary Cost Estimate
9781-9783 Twin Visia Drive

Crestwood, MissowT
Stormwater Improverment Sludy

MC-8b  Flood proof residence

557000 |

55608

iHiood proofing EA $

;Cons:mction Subtetai= . 3 20,000

: Utility Helocation & 20‘:-’0. i3 z 4£.000
Mobitization & é%; LS 00

ECOnstmcticn with Percent Allowances Subtotai= . 24,800

. Confingency & 30 S 7.440

Brobabis CostEstimates s 32,240

;Design Engineering. Gaolechnical, & Consinyction Management & 307% & 8672 ]

Total Conceptual Cost Estimates= $ 42.000

{Rounded up o the nearest $1000)

CDM.
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Section 8
Stormwaler Improvement Projects

8.3.7 Project MC-7 8900 Block Lindenhurst Drive

Residents between 8966 and 8978 Lindenhurst Drive have building flooding and
erosion in their backvards. In an effort to mitigate the problem, the resident at 9656
Lindenhurst has placed sandbags at the basement window on the east side of the
home and constructed a narrow channel to divert the runoff away from the building,
while the resident at 8968 Lindenhurst has reported standing water in their backyard.
Finally, the resident at 8963 Belmar Court has a poorly constructed retaining wall,
which is causing erosion in the backyard. The recommended solution involves four
components:

Component 1 - Drainage system. Install a backvard drainage system that ties into
the curb inlet, 26L1-007D, on Lindenhurst Drive. The proposed drainage system
would include installing a backyard drainage system that includes three area inlets,
173 feet of 15-inch RCF to connect the area inlets, and approximately 60 feet of 24~
inch RCP to connect the inlets to the existing system. The 12-inch pipeline
dowmnstream of the existing curb inlet would also need to be replaced with 30 feet
of 24-inch pipeline.

Component 2 - Grading. A series of existing area inlets, 261.1-0701> and 26L.1-0711D,
and one CMP end section, which is not labeled, are located south of 8978
Lindenhurst Drive and drain fo junction box 261.1-068D. Provide grading around
the inlets to more efficiently collect the runoff to eliminate excessive bypass.

Component 3 - Retaining wall. The installation of two 100-foot lengths of 4-foot
high, blocked retaining wall, stepped on the slope behind 8963 Belmar Court,
would alleviate erosion problems. The key is to provide the proper foundation
drainage for the retaining walis.

Component 4 - Provide backyard drainage swales behind the residences of Belmar
Court to divert the stormwater north and south to existing inlet structures.

The estimated probable project cost is approximately 5150,000.

&-142
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_arion WML T e Biock Lindenhurst Drive

Table 575

Storm Sewer Priority Rating Sheet

Tributar Muolberny Creek

Froflem Descriptan:

spechon Date:

Residents between 5966 and 807% Lindenbarst Dive have tialiding flooding and erosion in their backvards. The resideny al BRAT

§ ndenhirst ias reparted standing waler i their backvasd. The resident at 8063 Belmar Court fas 2 poorly constructed reiaining wall.

Recosrunendsd Aciorn

irestall a backovard drainage sysiem with fvo area injets that ties into the curb inled 36010070, on Lindenhiurst Drive. Frovide grading

arpund aree wlets to eliminate excessive bypass from ranoff

Prelitninan: Estimated Cost.

Stermwater Frobiem

Hrem 1 Residential Structure
Commersial Structure
Strect
Public Srructure
Chanier:
Dirainage Struckure
Typre:
improved Channel
Unimproved Channel
Itern 2 Yard
OHier
Comnments:

Trems 1
Ttam 2
Item: 3

515,000 I Uiate:
- . . . Froject
¥ 5 h e B )
100dlmg Em:fun ) '.\«ia.miena:‘\c_e_ﬂ{ ) ‘oor Benefits - SUBTOTAL
Severity + Severity +  Existing Facilities +  Drainage + -
- i N b Properties
it E At
17 1 22
: 5
H: 2 ] H 30
Subtotal] 7é i
Multiplier
Mumber of Major Locations Affected x 21 132 ;
Multiplier Freguercy Rating {Hooding only) x i 152
Muitiplier Degree of Risk % 2 Hid

504 H
Tertal Denetit Points

Residents at 9656, K965,8970 and K975 will benetit from improvements; Xesidents at 5957 and 8963 will benefit from improveinents,

The collapsing retamning wall poses risk to Imb

5 Snoat fev! A

Fatimated Cost E S150,06H i
Uivieled by
Total fenefit Pointg = 3

Cost/Benefit Ratdng = 493




Table 8-76

MC-7 8900 Block Lindenhurst Prive

Evaluation Problem Type Benefit I'oints
Category Very | High | Medium | Low
High

Flooding Residential Structure | 30 20
Cominercial Structure | 30 20
Public Structure 30 2
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2

Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
(Public)
Retaining Wall 12 8 4
{Private}
Drainage Structure 16 8
Sireet R/W 16 8
Yard 16 16
Improved Channel 14 6
Unimproved Channel 12 4

Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 5
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 § 4
Yard A¥zis 6 2

Benefits to
Properties

=20 Frequency Rating Degree of Risk

11-20

5-16 >1/vr Danger 3.0

to Life

2-4 1/vr . Limb

1 1/5yr 0.6 Structure

None {0} 1/10 yr 0.3 None




Table 8-77

Preliminary Cost Estimate

8908 Biock Lindenhurst Drive

Crestwood, Missoun
Stormwater irnprovaement Study

MC-7  [dmproved Drainage Systerm
15" RCP LF 180 i g 118 1 8 21.850
24" RCP LF 80 s 1508 5200
24" RCP {Thru Pavement) LF 50 % 17T S 8,500 i
4' High Concrate Walls {or Biogk; CY 20 5 300 P8 10,000 §
Area infets 4 2 ‘5 1850 | S 5.530 ¢
Girading at Existing Area Iniets [ 38 ‘s 415 420 |
Grading in Backyards of Belmar Court Gy G0 ) 1605 ang |
Girading in Backyards of Lindenhurst Drive oY Ak ‘s 10 & A0
Revegelation for Al Grading Sy 540 ‘8 28 1 8 18,800
|Seeding for RCP Y 120 5 1:5 129
IConstruction Subtotat= P8 71.440
LitHity Hetocation & 20% [ 3 14,288
Fhobitzation @ 4% L8 3 R
Construction with Percent Allowances Subtotai= £ BE,586
Contingency @ 30% ] 28,576
Probable Cost Estimate= 5 115,161
Design Engineering, Geotechnical, & Construclion Management @ 30% g 34,548
Total Conceptual Cost Estimate= s 150,000
{Rounded up 1o the neares! 1000}
CDM.
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Section 8
Stormwaler Improvement Frojects

8.3.8 Project MC-8 Crestwood Park Entrance

A 34-inch RCP extends beneath the east entrance to Crestwood Park. An existing curb
inlet that drains to the culvert is in poor structural condition and is causing erosion at
the entrance of the culvert. The recommended solution involves replacing the
existing curb inlet and installing a grate system, or trench drain, that extends across
the park entrance, The estimated probable project cost is approximately $12,060.

CDM 5-148
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Table 8-78
Storm Sewer Priority Rating Sheet

testwood Park Enirancs Inspection Dater 12717 /2001

cation:

Tribuzary: Multberry Creek
B s i

UV

Froblems Description: A5 existing curb wlet that drains inte & Manch RCF is i poor strictural condition and s canging erosion at the entrancs of the

cufvart.
Recomrended Action: Repiace he existing cush inlei and install 3 grate svstem, or ranch drain, that exlends across the park entrance.
Preliminary Estimated Cost: S12,000 B KL Lrate: POET 2001
Stormwater Protiem Flooding | Erosion  Maintenance of Foor 1:::1::5 - SUBTOTAL
Severitv +  Sevenity +  Existing Facilities +  Dralnage + .
: Properiies
item 3 12 1 a2
Residenbal Strucitre iter 2 0
Comunercial Sructure item 3 i
Street [ 9 k2 g 10
Public Stractare Subtolal 21
Orwner: Multiplier
Tteen § Drainage Structure Number of Major Locations Affected * 1 12 i
Type: Curb lndet
Lmproved Channel
tininprovesd Channel Multiplier  Freguency Rating {flooding only} x }E 2 1
Yard
Other
Multiptier Degree of Risk % 1 2z i

iz
Taotal Benefit Pobrts

Cosnanents:
The city will benefit from this inprovement.

Estimated Cost xi S12,000 E

Divided by

Total Benefit Poinis = an
Cost/Benefit Rating = 545

FEISOSIRS L@ Siem Sew Proiy Bai



Table 8-79

MC-8 Crestwood Park Entrance

Evaluation Probiem Type Benefit Points
Category Very | High | Medium | Low
High

Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 ) 2

Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{Public)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 8
Street R/W 16 8
Yard 16 6
Improved Channel 14 6
Unimproved Channel 12 4

Maintenance | Drainage Structure 16 8
Improved Channel 14 o
Unimproved Channel 12 4
Street Gutter 10 2
Swale/Berm 14 10 65

Poor Drainage | Street 12 8 4
Yard 14 6 2

Benefits to
Properties

=20 30 Frequency Rating Degree of Risk

11-20 40

5-10 30 >1/vr Danger 3.0

to Life

2-4 1/vr . Limb 2.0

1 R RYED 0.6 Structure 2.0

None {0) 1/10vr 0.3 None sl




Crestwood, Missous
Stormwater Improvement SLidy

Table &-80
Prefiminary Cost Estimate
Crastwood Park Entrance

T = T

MC-E Park Entrance Drainage System Rehabilitation : :
{Curb Infet ; EA 4

5760

] 5 $
: iSeeding 8y i S I
C {Trench Drain COBA 1 5 3400 15
Constructan Subtotal= Z 55168
Dty Betocaton @ 20%. LS | g IKIER
Mobilization & 4% LS 5 220
Eonstruction with Percent Allow ances Subtotals '- _ 3 5,882 .
Contingency & 3(3%; g 2,050
Brobabls Cost Estimates i ,. s 8,882
Design Engineering, Geotechnieal, & Constriction Management @ 30% . % 2,665 I
Totsl Concepiual Cost Estimate= % 12.000
{Rounded up 10 the nearest 51000} -
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Section 8
Stormwater Improvement Projects

8.3.9 Project MC-9 8940 Craighurst Terrace

The parks department has reported that maintenance equipment is unable to easily
access the west end of Crestwood Park due to the dense vegetation and limited access
across the tributary charmel. Two alternatives were evaluated:

» Alternative 1 - Install enclosed system. This alternative includes replacing the
natural channel with 225 feet of enclosed, 30-inch RCP. This will increase the
visibility and use of the west side of the park. The estimated probabie project cost is
approximately $56,000.

» Alternative 2 - Channel maintenance. This alternative includes removing the
unnecessary debris and vegetation along the channel to provide a more
aesthetically pleasing natural stream, and to provide stream restoration
immediately downstream of the outlet pipe adjacent to property 8940 Craighurst
Terrace, using 25 feet of biogabions on both sides of the channel. Also, to provide
better access for maintenance equipment to cross the channel, a 20-foot section of
30-inch RCP should be installed {o replace the existing creek access. The estimated
probable project cost is $21,000.

The recommended solution is Alternative 2, channel maintenance, which is more cost-
effective and will preserve the aesthetic appearance of the natural creek.

&-154
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caton: MO8 5930 Crapgharst Terrace

Tabie 881
Storm Sewer Priority Rating Sheet

inspection Date:

Tributary: Mulberrv Craek

Problen: Description

1271772001

e parks depariment has repotied Hal maintepance squipment is unable 1o zasily access the west end of {restwood Park due to

densa vegetahon and limited access actoss the tributary channel.

Recommended Action.

Remove untiecessary debris and vegetaton atong the channe! to provide a more aesthetically ploasing natural svsten, ad to

pravide streans restoration inmediately downstream ot the outiet pipe adjacent to property 8940 Craghurss Terrace

Prefiminary Estimared Cost:

Stormwater Froblem

Residential Stucturs
Comunarcial Struchure
Street
Public Structure
hener
Prainage Strucrure
Type: RCT
improved {hannel
Hem ] Unimproved {hannel
Yarrt
Other

I

ftem

Deseribe:

Cobunents:
The city will benefit from His unprovement.

21 000 By Dare
Flooding Erpsio Mainlenance of Froject
Mg foston HiAaRance Benefits = SUBTOTAL
Severiby +  Severity +  Existing Factlities + ;
: d Properties
fepn 1 & 10 I8
Hem 2 iZ 12
fem 3 a
] 8 i 14
Subintal 36
Multiptier
Number of Major Locations Affected H ]
Multipiter Freguency Ratmg {flooding oniv) 1 Gh
Multiplier Degree of Risk H an
I

Totai Benefit Ponks

FRasoeati Mo Sewer Froity Sares Shoot v on

Estmated Cost =| 521.600 ;
Divided by
Total Benefit Poing = A

Cost/ Benefit Rating = 700




Table 8-82
MC-9 8940 Craighursi Terrace

Evaluation Problem Type _ Benefit Points
Category Very | High | Medium | Low
High

Flooding Residential Structure 30 20 16 12
Commercial Structure | 30 28 i6 12
Public Struchure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 B 2

Erosion Residential Structure 18 14 i0
Commercial Structure i8 14 10
Public Sfructure 18 14 i0
Retaining Wall i6 12 g
{(Public)
Retaining Wall 12 8 4
{Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 4

Maintenance | Drainage Structure 16 8
Fmproved Channel 14 15 6
Unimproved Channel 12 8 4
Sireet Gutter 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 8 4
Yard 10 a 2

Benefits to
Properties

=20 56 Frequency Rating Degree of Risk

11-20 40

5-10 30 »1/vr Danger 3.0

to Life

2-4 1/vr . Limb 2.0

1 G175 vr 0.6 Structure 2.0

None (0) 1/10vr 0.3 None {#da0s




Crestwood, Missour
Stormwater improvement Sudy

Table 8-83
Pretfirninary Cost Estimate
8540 Craighurst Terrace

T

MC-9s :Instail Enclosed System
130" RO L 225 3 R 25,875
Excavation - Grading adjacen! 1o oid channat < 40 $ 1115 440
Seerding SY £30 3 R 130
Constryction Subtotal= 5 26,445
LHifity Refocation @ 20% LS $ 5,288 |
Mobilizalion @ 4%, LS 3 058 ;
‘Construction with Percent Allowances Subtotaiz i 8 32,782 ,'
Contingency @ 30% $ 9.438 :
Probabie Cost Estimates 5 42,823 ’
;
Design Engineering, Geolechnical, & Construction Management @ 307% 5 12,788
Total Concepiual Cost Estimate= 3 56,000
{Rounded up o the nearest 1000

COM
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Table 8-84
Preliminary Cost Estimate
#4940 Craighurst Terrace

Crestwood, Missouri
Stormwater Improverent Study

MC.9h  Channhel Maintenance of Tributary from 8940 Craighurst Terrace i i
30" RCP LE 20 i 8 115 5 2,300
iBingabions FSF 150 - 28515 4200
IMajor Channel Maintenance Ly 225 i 5 418 2,150 ;
iSeading for RCP 5y 1048 i 5 143 1040
éConstructicm Subtotals ; 3 S 750

Utiithy Retocation & 205 LS 3 1950

Mebilization @ 4% LS i 8 386 ¢

Caonstruction with Percent Allowances Subtotal= 8 12,080
Contingency @ 30% 5 3627
Probable Cost Estimates S 15,717
Design Engineering, Geotechnical, & Construciion Management & 30% 1) 4718
Total Conceptual Cost Estimate= 3 21,000

{Rounded up o the nearest $1000)
COM.
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Section 8
Stormwater Improvernent Projects

8.3.10 Project MC-10 9000 Block Maple Grove/Sky Crest

The natural channel between Skv Crest Drive and Maple Grove Drive, for the block
Iving upstream of Meadowfern Drive, is eroding. This channel alignment is not
naturally occurring, and the existing slope of 2.6-percent is high enough to cause
erosive velocities of 15 to 20 fps. Erosion and down cutting are evident throughout the
reach. Three alternative solutions were evaluated:

® Alternative 1 - Enclosed pipeline system. This alternative includes installing
approximately 800 feet of 54-inch RCP, with two junction boxes, and two area
inlets. The junction boxes would join the existing 21-inch CMPs located near 9057
and 9027 Sky Crest to the propaesed b4-inch RCP. An area inlet would be connected
to the 24-inch RCP located near 9048 Maple Grove and collect local runoff, while a
second proposed area inlet would join the end of the 54-inch RCP to the existing 54-
inch RCP under Meadowfern Drive to collect local runoff. The estimated probable
project cost is approximately $443,000.

» Alternative 2 - Concrete open channel. This alternative includes installing
approximately 1,130 feet of concrete trapezoidal channel with a 54-inch bottom
width and 3:1 side slopes. The width of the channel bottom would match the size of
the existing 54-inch diameter pipe at Meadowfemn Drive. The velocity of the
stormwater would be approximately 18 fps for the 15-year design storm, which
could pose a possible safety concern. The estimated probable project costis
$818,000.

» Alternative 3 - Streambank Bio-stabilization. This alternative includes installing
approximately 1,200 feet of bivengineered channel with the same dimensions of the
concrete channel. A soil filled Turf Reinforced Matrix {TRM) with sod should be
installed to stabilize the channel. The velocities of the stormwater for the bio-
technical channel would be approximately 9 fps under the 15vear design storm.
The channel would have a depth of approximately 3 feet, and top width of 22 feet
to meet the design criteria. The residents have existing retaining walls, trees, and
pools that could be incorporated into the design. The estimated probable project
cost is approximately $155,000.

The recommended solution is Alternative 1, enclosed pipeline, due to Himited space

along the backvards. The biotechnical selution would require a significant amount of
disturbance to create a natural, stable channel.

CDM 8-161
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Table 8-83
Storm Sewer Friority Rating Sheet

Inspecnen Date:

zatian: AC-10 9900 Biork Maple Grove/Sky Crest
Tributary: NMulberey Ureek

Frovlem Description

‘e natiral chanme) hetween Sky Crest Drive ancd Mapie Grove Prve, for the ock Iving upstrean: of Meadowlern Dirive, i eroding,

Hecommended Acticn:

install approximutely 850 feet of HM-inch ROP, with two junchion boxes, and two area indets,

*reliminary Esdmated Cost

Stormwater Froblem

Residential Struchars

Coaunercial Strucie

Bireet

Prabitic Stractire
Chaier:

Trainage Struchere

Type:
Improved Channei

L

&
8

Unproved Channel

Yard
Otfser

H

Descrlbe;

Comments:

itemn t
ltem 2
Item 3

5243,000 By: K1
Floodin Ercsion Maintenance of Poar Froject
L oecng o e . Renefits = SUBTOTAL
Severity + Severity +  Existing Facilities +  Drainage + .
Properiies
B i SH
&
£ g i & A0

Multiplier

Number of Major Locations Affected

Multipher Frequency Rating {Hooding only’

Multiplier Degree of Risk

MY

23 116 i

1 i1 ;

1 i1 !
i16

Total Benefit Foints

Residertks at GO5T, 9051, 9043, G039, 9033, G027, 9071, 9015, 4007 Sky Crest Drive and 945, 9012, 9018, 9024, QUG 56, 9047, 048, G054, 2060 Maple Grove

will benefit from improvements. Residents at 3822 and 5832 Meadawfern Dirive will benefit from Unprovemeits.

FR0RTE ARt s Sawer S ocity Ny BRaeD IR Wi

Estimatked Cost :{ S443 004 E

Divided by

Testad Benefit Points = 114
Cost/ Beneiit Rating = 3,819




TFable B-86
MC-10 500 Block Maple Grove/Sky Crest

Evaluation Problem Type Benefit Points
Category Very | High ; Medium | Low
High

Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Tratfic 12 8 4
Accessory Structure 16 12 8
Yard 10 & 2

Erosion Residental Structure 18 14 i0
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{(Public)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard i6 6
Improved Channel 14 6
Unimproved Channel 12 14

Maintenance | Drainage Structure 16 8
Improved Channel 14 6
Unimproved Channel 12 & 4
Street Gutter 18 & 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 8 4
Yard 10 & 2

Benefits to
Properties

=24 : Frequency Rating Degree of Risk

11-20

5-10 30 >1/yr Danger 3.0

to Life

2-4 20 1/ vr (0.8 Limb 2.0

1 10 1/5vr 0.6 Structure 2.0

None () 0 1/10yr 0.3 None [|+2740 .




Crastwood, Missourt
Stommwater Improvernent Sty

Table 8-87
Frefirninary Cost Estimate
2008 Black Maple Grove/Sky Crast

! MC-10a [Enclosed Pipeline System : : ; :
54" RCF : LF A0 s 250 1 8 200,000 |
Area lmiets 22 2 5 1850 : 5 3700 ¢
:Excavalion - Grading adiacent to channe! oY 150 5 1% & 1.650 ¢
Junation Box . EA z 5 2,600 8 5.200 i
iSeeding T &40 S 1:% 440
Construction Sublotaie rE 3I0840 |

Uity Aeiosation & 505, L& 3 22358

Michiiation @ a%: L8 i S ey

;}Canstruciian with Percent Allowances Subtotal: ; . £ 261,628 \
Contingsncy @ 30% e 78488

Probabie Cost Estimates ' ' § 336516
Design Engineering. Geotechnical, & Gonstruclion Management @ 30% 3 102,035
Total Conceptual Cost Estimates s 443,000

(Rounded up 1o the nearest $1000}

coM
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Crestwood. MissouT
Siarnwiiar mprovement Siudy

Tabie 8-88
Profiminary Cost Estimuste
000 Biock Maple Grove/Sky Crest

"WC-10b Conerste Open Channel

: Toncrete Open Channel eV T aseh 16 0015 339,000 |
Excavalion ©GY 4530 s 1:8§ 49.83¢ !
: ‘Seeding LBy 1260 'S 1S 1,280 °
o ‘Construction Subtotals : : s 3080
""" Uty Hefocation @ 20%: LS g 78018

Wiohiizaton & 45, L8 . g 15504

iConstruction with Percent Allowances Subtotal= i '8 483,712

Contingency @ 30% 145113

Probable Cost Estimates 5 628 825

.Design Enaineering. Geolechnical, & Construction Management & 30% . . s 188 648

Total Conceptual Cost Estimates % 818,006

(Rounded i to the neares1 5100¢)

COM.

probpsy Slesnweal T CoskE LErey T a2 DIRRHE



Crestwood, Missour
Stormwater imorovement Study

Table 3-88
Prefiminary Cost Estimate
2000 Block Mapie Grove/Sky Crest

7' MC-10c !Bio-Techaical Channel : : : |
i iExcavation - Channet grading PoY 1800 3 1218 19,200 ¢
Reforestation i ACRE 125 3 2500 15 2125 !
Seeding A 1730 5 113 1730 ¢
‘Boil Filed TRM with sad sy 4120 3 3218 4% 560 |

""" fConstmctien Subtotaiz g 73815
Uiy Refooation @ 20%: L& 'S ENTEE

; Mobiizaton & 4% LS 3 2,945

Construction with Percent Aliowances Subtotal= P E 91,283

Contingency § 30% 3 27385

E:_Prohﬂbie Cost Estimales § 118,667

Dresign Enginearing, Geotechnicad, & Construction Management @ 30% S 35,600

Tota! Conceptual Cost Estimates 3 155,000

tRounded up 1o the nearest 3100}

DM
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Section 8
Stormwater improvement Projecis

8.3.11 Project MC-11 Lowill Lane to Crest Oak Lane

Residents have reported stream bank erosion in the backvards of homes behind 9010
Lowill Lane and along a reach between 9004 Lowill Lane and 9904 Harwich Drive for
both sides of Mulberry Creek. In addition, residents at 9904 and 9910 Harwich Drive
and 10028 Harwich Drive are having flooding problems. The stream is characterized
by bank erosion and apparent channel down cutting. The entire reach has been
encroached upon by residential development. The channel requires a larger cross-
section and longer flow path in order to be naturally stable. When space is available,
this reach of channel can be made stable with basic cross-section and alignment
alterations. If alterations are not made, stream transition will continue wntil they are
achieved naturally.

The first component of the recommended solution involves flood proofing the
restdences at 9904 and 9910 Harwich Drive with a 4-foot high floodwall to alleviate
the flooding caused by an undersized 10x10-foot RCB (26M2-2321). In addition to
flood proofing, there are two alternatives for correcting the channel related problems.
The cost of flood proofing was calculated in the cost estimate of each alternative.

» Alternative 1 - Bio-technical bank stabilization. install 2,620 feet of bivengineered
bank stabilization along both banks of Mulberry Creek. In order to implement any
solution, the vegetation along the reach would have to be removed (i.e., cleared and
grubbed) attempting to retain any large established trees. The existing channel
banks would be graded and sloped back. The channel alignment should include
additional meandering with areas of deep pools and riffles as is currently present.
Banks would be stabilized with TRMs. In addition, the charmel 100 feet
downstream of 10028 Harwich Drive could be widened in accordance with the
bicengineering recommendations to eliminate flood problems at 10028 Harwich
Drive. Trees should be planted to enhance the riparian corridor. The estimated
probable project cost is approximately $229,000.

a Alternative 2 - Concrete Trapezoidal Channel. Install 2,620 feet of 3:1 sloped
concrete trapezoidal channel along Mulberry Creek. The channel should be
constructed with a center height of 5.5 feet above the channel bottom and a width
of 8 feet. The estimated probable project cost is approximately $2,161,000.

The recommended solution involves flood proofing at 9904 and 9910 Harwich Drive,
and Alternative 1. The biostabilization improvements will provide an aesthetically
pleasing channel and lower erosive velocities.

CDM 5160
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Tabie 5-90

Storm Sewer Priority Hating Sheet

MO-T] Lowili Lane to Crest Qak Eane

inspection [ate:

E:1le
Tritrazan: Mulberoy

Probiem Description:

124172001

Residemts have reported sirearm bank erosion in the backvards ai 9010 Lowill Lane and afong o reach between 3004 Lowill Lane and

9904 Harwich Dirive for both sides of Mulberey Creek. Rezidents at 9804 and 99140 Harwich Drive and 10028 Harwich Drive are having

Rezopunended Action:

flonding problams,

Flood proofing should be implemented at 2904 and ¥910 Harwich Drive. A total of 2820 feet of bicengineerad bank sfabilivation

alang both banks of Mulberre Creek.

Pretiminan: Estimate:d Cost 5224 609 By KE Drate: 12717 72880
Stormwater Problem I:iooéting .Emsfon !Tri,a_mtenar:scle'of Il’our BP:::;::S = SUBTOTAL
Severity + Sewverity +  Exisling Facilities +  Drainage + )
: Propettizs
Hetn 1 16 30 &f:
Hem 1 Residental Structure tein 2 12 12
Commercie] Htructure Tz 3 o
Street 13 12 i s} il
Public Structurs Subtoial 78
Owner: Muiliplier
Drainage Steuchure Numiber of Major Locations Alfectsd IE 78 ;
Type:
Improved Channel
LR Unimproved Channet Muitiphier  Fregueney Rabing {flooding ondy) i 75 §
Yard
Other
Toescribig;, Mulitiplier Degree of Risk 2 154
Total Benefit Poings
Coraments:

Residents from 9904 10 1046 Harwich Dirive will benefit irom improvements. (13) Residents from 9060 will benefit from the unprovements.

Residents trom: 33901 o 11957 Bardmont Drive will benedit from snprovements (113

FRA0EIrS tELT Sawer HIRIDy A2ITG

Estrnated Cost :E 5220 400 i
Divided by
Total Benelit Poings =

Corst/ Benedit Rating =




Table 8-91

MC-13 Lowill Lane to Crest Qak Lane

Evaluation Probiem Type Benefit Points
Category Very | High : Medium | Low
High

Flooding Residential Structure | 30 20 3| i 12
Commercial Structure | 30 20 116 12
Public Structure 30 2 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 B8 4
Accessory Structure 16 i2 8
Yard 10 6 2

Erosion Residential Structure 1R 14 16
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wali 16 12 8
{Public)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 4

Maintenance | Drainage Structure 8
Improved Channel 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 3 4
Yard 10 6 2

Benefits to
Properties

>20 0 Frequency Rating Degree of Risk

11-20 40

5-10 30 >1/vyr Danger 3.0

to Life

2.4 20 1/vr . Limb 2.0

1 10 1/5vr 0.6 Structure | 20007

None {() 0 /10 vr (.3 None 1.0




Table 8-92
Prefiminary Cost Estirnute
Lowill Lane to Crest Oak Lane

Crastwood, Missouwd
Ewmrmweater improvament Stdy

. MC-11a iBio-techuical bank stahilization

£.389 |

Exeavation - Channel widening (o34 530 5 1215 i
{Excavation - Grading (%3 100 [ 12158 1200
{Fisodwall - 4 # Bigh Y 30 i 8 SO0 ;g 15,600 |
IMatartal to be hauled off site - Channel widening CY 530 P B W03 5.300 -
iReforestation ACRE 25 = 2,500 1 & 8230 ¢
{Beeding 3Y 1810 1§ 118 1510 |
CTRM 5Y 3940 ) R 27 BED .
iCoir Logs LF 3020 3 1518 45.300 :
Bonstructon Subtotals [ 108,800 !
Uty Relocation @ 20%. L& 3 57766
Mobilizaton © 4% 15 g 2,352
Construction with Percent Allowances Subtotals 3 134,842
Contingency & 30% 5 40,474
Probable Cost Estimates b 175,386
Clesign Engineering. Geolechnical, & Construction Mahagemen! & 30% 5 Z2E18
Total Conceptuai Cost Estimates b3 229,000

{Rounded up o the nearast §1000)

COM.

promanl GlEIRaTter ZO30 blev s DEED W







CDOM

Section 8
Stormwater Improvement Projects

8.3.12 Project MC-12 8900 Block Rudson Lane

The existing concrete channel is deteriorating behind residences 8895 through 8944
Rudson Lane. The 15-vear event causes severe velocities over 20 fps based on the
existing configuration of the channel, which includes an 8-foot bottom width, 3.1 side
slopes, and 1.9-percent channel slope. Two alternative solution were evaluated:

» Alternative 1 - Channel restoration. This alternative involves restoring 855 feet of
concrete channel at four major joints between various sections and at the mouth of
the channel behind 8878 Rudson Lane. The restoration measures include concrete
patchwork and foundation restoration. The estimated probable project cost is
approximately $13,000,

= Alternative 2 - Channel replacement. This alternative involves replacing the
concrete channel, with a new 855-foot concrete trapezoidal channel with an 8-foot
bottom width, 3:1 side slopes, and 1.9 percent chanmel slope. In addition, a
protective safety railing should be installed on both sides of the channel. The
estimated probable project cost is approximately $841,000.

The recommended solution is Alternative 1.

PIOE0SRZATEN T-Ref
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Tabie 594
Sterm Sewer Priority Rating Sheet

inspection Date:

catiorn WC-12 5900 Block Rudsen Lane
Tributary: Mulberry Creek

Froblem Descripaon:

1271772000

Existing concrete charne] is deteriorating behind residences 8833 through 8342 Rudson Lane

Whitehizven court. Inmprovements will benefit resident at 10009 Harwich Eitive.

Recommended Acbon:

Replace the soncrede channel with a new 855-fooi concrete prapernidal channet

Prefiminary Fstimated Cost

Stormwater Prablem

Item 1
Eesidestbal Stractuse
Commercial Srucrurs
Street
Pubdic Structore
Orarner:

Drainage Structure

Type:

ltem 2
liem 3

|

Iten 1 Improved Channel
Unimproved Channel
Yard

Other

Comimenks

Iyprrovemaonts will benetit residents from 8944 to 8854 Rudson lane {11} improvements will benefit residents fram 8947 to 8901

513,004 By KL Pate: 12417 R
Floods Erosion Maintenance of Foor Project
pocme - oaImenae _ Benefits » SUBTOTAL
Severity +  Severity = Existing Facilities + Drainage ¢ .
i Properties
1{ H 3¢ ki
0
0
{ G H 0 il
U biutali 40 i
Multipiier
Nutber of Major Locations Affected S 11 40 i
Multiplier Frequency Kating (flooeding only} % EE 4 f
Mutltiplier Degree of Risk x 1} 50 i

40
Tital Benefit Folnes

Westhaven court, {%) Inprovements will benefit resident al 10008 Harwich Drive.

Fog0asEaztiad

a2 by FLAT St ot we

Estimnated Cost = 533000 i
[vided by
Total Benefit Points = 40

325

Cost/ Penelit Raling =




Table 8-95
MC-12 8900 Block Rudson Lane

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High
Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{(Public)
Retaining Wall 12 8 4
{Private)
Drainage Structure 16 8
Street R/W 16 8
Yard 16 6
Improved Channel 14 6
Unimproved Channel 12 4
Maintenance | Drainage Structure 16 8
Improved Channel 14 31 4 6
Unimproved Channel | 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 &
Poor PDrainage | Street 12 8 4
Yard 10 & 2
Benefits to
Properties
=20 50 Frequency Rating Degree of Risk
11-20
5-10 >1/vr Danger 3.0
o Life
2-4 1/%r 0.8 Limb 2.0
1 . 1/5vr 0.6 Structure 2.8
None (0) 0 1/10 vr 0.3 None  #a130




Table 8-96
Preliminary Cost Estimate
83900 Block Rudson Lane

Crestwood, Missoud
Srorrmwater improvement Study

BC-12a iChannel Restoration

Repair Goncrete Open Channel BY 6O : 5 100 S &,000
Seeding Y 10 5 1 5 10
?Consiructinn Subtotal= 3 5000
: Utitity Relocation @ 20"."0; LE 3 1200
tabilization @ 4% LS : S 240
;C,cnstructien with Percent Alfowances Subtatal= . § 7,440 ]
' Contingency & 30%:, 3 2,232
Probabie Cost Estimates $ 9,672
Design Engineafing, Geoteshnical, & Construction Management & 30% 3 2,962
Total Conceptual Cost Estimate= § 13,000

{Rounded up to the nearest 51000}

CoOM.
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Table 8-97
Prefiminery Cost Estimate
8900 Block Rudson Lane

Crestwood, Missous
Stormwater improvernent Study

| MC12b iChannel Hepiacement

335.000 |

iConcrete Open Channel 5Y 3330 5 146 18

| Excavalion of Existing Channel cY ti1g i s 1218 13.326 |
iHand Rait (Limited Access) LE 714 = 2545 42,750 1
[Offsite Removal of Existing Channet oY 1110 5 08 11,100 ¢
{Seeding Y @50 =S A SED |
;;Construction Subtotals 403,120;
Uiy Relocation @ 20%; 1S S 80,224 |

Mobilization @ 4% | L3 ] 18.045

Construction with Percent Aflowences Subtoisf $ 487,389

Contingency @ 30% i g 148,217

Probable Cost Estimates . |3 G4E, 605

Design Engineering, Geotechnical, & Construction Managemen! @ 30% s 193,982

‘T otal Conceptual Cost Estimate= % 841,060

{Rounded up lo the nearest 51000}

coM
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Section &
Stormwater Improvement Projects

8.3.13 Project MC-13 8854-8866 Rudson Lane

A localized drainage problem exists in the backyards of residents Jocated between
8854 and 8866 Rudson Lane. Ponding, typically 6 inches deep, occurs in the rear vards
of 8862 and 8860 Rudson Lane due to poor grading.

The recommended solution involves installing a series of two four-sided area inlets
behind 8866 and 8872 Rudson Lane. Each of these area inlets should be connected to
the existing 21-inch diameter RCP that extends from junction box 26M2-138D to
outfall 26M2-141D. The backyards should also be regarded to provide positive
drainage to the area inlets. The estimated probable project cost is approximately
$41,000.

8-183
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Table 545
Storm Sewet Priority Rating Sheet

acabon: W13 BRS4-E866 Rudson Lane Inspection Date: 12717 /2001
Tributary: Mulberry Creek
Tublem Description: A localized drainage problam exists in the backyards of residents jocated between 8834 and 8368 Rudson Lane, Fonding aceurs
in the rear vards of 8367 an 8860 Rudson Lare due to poor grading,
Recommended Actinn: install 2 serwes of two four-sided ares inlets behind 8366 and 8872 Rudson Lane.
Prelirinary stimated Cost: 541,000 B K1 Date: 12,797 £ 2007
: . Projec!
Flood: Srosi Maint : ixf Poo . .
Stormwaier Problem oodng _Fmsim! -, & EHJI:!({e_i} .0 i Benefits SUBTOTAL
Severity + Severity +  Existing Facilities +  Drainage + X
; Froperties
Iem i & ) 26
Residential Steucture Ttern 2 S
Commwscial Structuse Bem 3 o
Street a 0 [x & Hn
Public Structure Subtatal
{rhwner, Multiplier
Drainage Struchire Number of Majoer Locations Affected X 1f s
Type:
improved Channel
Linimproved Channel Multiplier Frequency Rating {flooding onlby) X i 26 i
Hen 1 Yard
Oitirer
Multiplier Degree of Risk x 1§ 25
2%

Cotyments

improvements wili benefit residents at B854.8866,8862 and 8860 Rudson Lane.

Total Benetit Points

Fotal Benefit Points = 2%
Clost/Benelit Rating = 1,577

FGDECEE IS 1 @G Sair TRy Faing Dhed el Az

Estunated Cost =] G300 ]

Eivided by




Table 5-99
MC-13 8854-8866 Rudson Lane

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High
Flooding Residential Structure 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 3 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{Public)
Retaining Wall 12 8 4
(Private}
Drainage Structure 16
Street R/W 16
Yard 16
Improved Channel 14
Unimproved Channel 12
Maintenance | Drainage Structure 16
Improved Channel 14
Unimproved Channel 12
Street Gutter 1¢
Swale /Berm 14
Poor Drainage | Street 12
Yard 10
Benefits to
Properties
>20 50 Freqguency Rating
11-20 40
5-10 30 >1/yr Danger 3.0
to Life
24 1/yr 0.8 Limb 2.0
1 1/5vr 0.6 Structure 2.0
None (0) 4 1/10y1 | 0.3 None




Crastwood, Missoun
Stormwater Improvernent Study

Table 8160
Preliminary Cost Estimate
B854-B866 Rudsen Lane

MC-43  iEnhance Existing Drainage System

217 ROP LFE ag 5 ER 10,350

tArea infets PORA z [ 1886 18 3,700

iManhales : EA 2 3 2806 13 5,200

Seeding sy B0 S 108 30

Coanstruction Subtotais 3 19,500

Uty Belocation @ 20%: LS ¢ 3 5880 |

Mobitizaton & 4% = 3 7

Construction with Percent Alfowances Subtotals ; g 23,952

Contingency @ 30% ; 5 7,180

‘Probable Cost Estimate= 3 31412

Design Enginesting, Geotechnical, & Construcion Management @ 30% & 5,333

Total Conceptual Cost Estimate= % 41,000
{Rounded up to the nearest 31000

oM.
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Section 8
Stormwater Improvement Projects

8.3.14 Project MC-14 10069-10075 Barberton Drive

Excessive stormwater runoff from the field behind 10069 Barberton, drains into the
resident's backvard. The resident has complained that water comes from the church fo
the north and three adjacent residents on Manda Lane. The Manda Lane homes have
cormected downspouts that drain onto residence 10069 Barberton.

The recommended solution involves two components. The first component involves
installing a berm and associated collection swale to capture the runoff from the
church lot. The second component is an area inlet that must be constructed at the back
comner of the property between 10075 and 10069 Barberton to collect the runoff from
the new swale. The area inlet would drain into a new 21-inch RCP that would be
connected 135 feet to curb inlet 26M2-061D, located on Barberton. Also, the existing
18-inch RCP beneath Barberton Drive will need to be replaced with 30 feet of 21-inch
RCP. The estimated probable project cost is approximately 550,000

8-18%

o mal ReporSPINGes 8o






CAMGIL WACL14 1006910078 Barberton Drive

Tabie 8-101
Stomm Sewer Priotity Rating Sheet

Inspection Dale:

[
b

1273772003

iributary: Mulberty Creek

Problem Description:

Exressive stornawater ranol from ke field behind 10069 Barberion, diains into the resident's backyvard.

Recommended Action:

Install a berm and associated collectinn swale to capture the ranelf from the chireh lot Install an zrea inles in the back comer of the o

property between 100073 nad 10064 Barberton

Preliminary Estimated Cost: 50,000 By Ki. Date: 1371742007
Flooding Erpsion Maintenance of Foor Proje_ct
Stormwater Problem . P e c ! Benefits = SUBTOTAL
Severity + Severity +  Existing Facilities +  Drajnage + )
Properties
Herm 1% i e
e 1 Residendal Stracture Tem 2 G
Commercid Struchie Hem 3 ¢}
Street it & [t it 0
Fublic Struchose Subtotal
T (herner: Muitipiier
Dirainage Struchire Number of Majot Locations Affected i 36 ;
Trpe:
Improved Channed
Unimproved Channel Muitiptier Freguency Rating (flooding only) 4R 28 1
Yard
Other
Prescribe: Muitiplier Deogree of Risk 2t 76
574

Conmunents:

Improvenents will benefit residenes at 100073 and 10006% Barbeston Rit.

Total Benefit Powts

St ey Riding Sl

Estimated Cost =| 530,000 !
Drivided by
Total Benefit Point = S8

Cost/ Benefit Raking = 868




Table 8-102
MC-14 10069-10075 Barberton Drive

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High
Flooding Residential Structure | 30 20 pA6er
Commercial Structure | 30 20 16
Public Structure 0 20 16
Impassable Traffic 16 14
Passable Traffic 12 8
Accessory Struchure 16 i2
Yard 10 6 2
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retairing Wall 16 12 8
{(Public)
Retaining Wall 12 8 4
{Private}
Draimage Structure 16 12 8
Street R/W 16 12 &
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Mainienance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Gutter 10 6 2
Swale/Berm 14 10 6
Poor Drainage | Street 12 8 4
Yard 10 6 2
Benefits to
Properties
>20 50 Frequency Rating Degree of Risk
131-20 40
5-10 30 =>1/vr 1.0 Danger 3.0
to Life
2-4 20 1/vr st (g Limb 2.0
1 10 1/5yr 0.6 Structure {0200
Nome {0} 0 1/10yr 3 None 1.0




Table 8-103
Freliminary Cost Estimate
10059-10075 Barberton Drive

Zresiweod, Missourn
Stormwater Improvernant Siudy

MC-14 (Enbance Existing Drainage System

18.528"

21" ACE L.F 135 i 8 11518 .
217 RCE {Under Pavement} _ LF 36 3 TGS 5106 ¢
ATea intet EA 1 3 TBEG IS 1.850
Berm (Site Grading for Runoff Divertion. 12° High Bermy oY 70 S 840 ;
Seadinr oY 480 S : 480
iConstruction Subtatals 23.79%
Uity Relocation @ 20% L3 i3 4,758
Mobiizalion & 4% LS 3 952
Construction with Percent Allowances Subtotai= s 29,506
Contingency & 30% S B.85Z
Frobable Cost Estimates % 38,358 1
DPesign Engineering, Geotechnical, & Construetion Management @ 30% £ 11.507
Toial Conceptual Cost Estimate= $ 50,000

(Roundad up to the nearest 31000)
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Section 8
Stormwalter improvement Projects

8.3.15 Project MC-15 8901 Manda Lane

Flooding is affecting the baserment garage at 8901 Manda Lane. Local drainage coliects
at area inlet 26M2-082D, which drains into the main system through a 12-inch RCF.
Surcharge from the area inlet cannot be released downstream due to the lack of an
overflow swale to Manda Lane. The capacity of the area inlet's 12-inch outlet pipe,
which ties into the 60-inch main system, is significantly undersized for the 15-year
event, according to MSD design standards. Also, poor grading in the vicinity of the
area inlet is contributing to the problem

The recommended solution is to replace the existing 12-inch RCP that connects main
system, with 10 feet of 24-inch RCP. Also, 2-foot floodwall constructed across the
corner of the driveway should be installed to provide a sump around the inlet. In
addition, the backyards of residences along Manda Lane may need to be re-graded to
efficiently drain the runoff to the area inlet, The estimated probable project cost is
approximately $6,00(.

&-185
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Table 3-124
Storm Sewer Priotity Rating Sheel

EERTI MC-15 8901 Manda Lane inspection Date: 12717,/ 2003
Tributan: Mudberyy Craek
Problem Description: Flooding is affecting dw basement sarage at 8901 Mands Lane.
Recozunended Action: Replace the existing 12-inch RCP fhat connects to $he main sysiety, with 10 feet of 24-inch RUP. A 2-foot floodwall shoudd be
installed across e cormer of the driveway o provide a sump around the inlet.
Preliminary Esimated Cost: 6000 By: KL Tiawe 12/37
Floodin Erosion Maintenance of Poor Froject
Starmwater Problem Flooaing . T o Benefits = SURTOTAL
Severity +  Severity +  Existing FacHities +  Dirainage + X
i Froperties
item 1 30 1 40
Hem 1 Residential Soructare iem 2 i
Commercial Sucture ik 3 G
Steed 34 L a o il
Pabbe Struckhere Subiotal At
Crwmyes Multipiier
[rainage Sruchre Mumber of Major Locations Aftected X 1 40
Typa:
bnproved Channel
Unisaproved Clannel Multiplier Frequency Rating (flooding oy x (.6 i3 i
Yard
Othey
[escribe: Multiptier Deoyee of Risk X 2] A5 i
1%
Total Benefit Points
Comments:
Resithents at #90 Manda Lare wil] benefit from this improvement project.
Estumated Cost = 6,000
Thivided by
Toral Benefit Points = 48
{ost/ Benefit Rating = 125

O Sapen Saews Mrordy Salng Shoclfees o




Table §-105
MC-15 8901 Manda Lane

Evaluation Probiem Type Benefit Points
. Category Very | High | Medium | Low
High
Flooding Residential Structure  1:30; 20 116 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Comunercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 &
(Public)
Retaining Wall 12 8 4
(Private)
Drainage Struchure 16 12 3
Street R/W i6 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Unimproved Channel 12 8 4
Street Guiter 10 6 2
Swale/Berm 14 10 6
Poor Drainage | Street 12 8 4
Yard 10 6 2
Benefits to
Properties
>20 50 Frequency Rating Degree of Risk
11-20 40
5-10 30 >1/yr 1.0 Danger 3.0
: to Life
2-4 1/vr . Limb
1 (@ 1/ 5 yr S060 7 0 Structure P20
None (0} g 1/10 vr 0.3 None




Crastwood, Missoun
Stommwatar Imorovernent Study

Table 8.108
Prefirninary Cost Estimate
5001 Manda Lane

ME-15 Correct Local Drainage Catchment |
i24” RLP N 10

s 115 1 § REE
Excavation - Grading around the area indet A V0 ‘g 1,8 L
Reinforced Concrete Wall LY : 2% ‘s o0 i 1,450 ¢
Baeding N 40 i5 115 a8
iConstruction Subtotals z 2750 ¢
UGty Felocation @ 20%] L& | 5 530 |
Mabilization & 4% LS S 110
Censtruction with Percent Allowances Subtoiai- : : 5 3,410
Contingency & 30% $ 1.023
Probable Cost Estimates i S 4,453
Design Engineeting, Geotechnical, & Construshion Management & 30% 3 1,330
Total Conceptual Cost Estimates 5 8,000
{Ratnded up 1o the pearest 51000}

COM .

PrULATIE el R ConE RLIEY2 Al 3







8.3.16 Project MC-16 9501-9503 Crain Court

Residents at 9501 and 9503 Crain Court are experiencing ponding and erosion problems
associated with storm water runoff from a vacant lot at 8510 Oid Sappington Road. Stormwater
has created a channel at 510 Old Sappington which channels water to the comer of the above-
referenced propertics.

The recommended solution involves constructing an arca infet at the southwest corner of 8310
Old Sappington. This arca inlet will connect to the existing storm water sysiem near the cast
property hine of 9301 Crain through a new 157 RCP. These improvements will require a storm
water casement from 83510 Old Sappington and 9301 Crain Court. The estimated project cost of
the recommended solution s approximately $33,000,






0 Fablv &-107
Storm Sewer Priocily Hating Sheet

e bk MAC-TE 93UE - 9305 Craim Coud Lispection Lite: 3/ 4 00

Tributary: bubperry Croek

Probiem Pesseiption: Feoniduents at 9507 and 9303 Cratn are exporiencing erosion and ponding asseivated with stormwaler 1a nuff from vacant
{ort ad 5370 CHd Bappinglon.

Recommended Action Canstruct area intel and 15* ROF which witl connect fo existing storsuwater systea a8 9301 Crain,
Feelimingry Estimated Cost: B30, 0} By AR e
Flomding Erosion Maintenanse of Pour Project U
Starmwales I'rebiemn ) . ! L . . Henefiis = SUBTCIFAL
Severity 4 Severity b Existing Facifities + hraimage + .
Properties
flem 1 3 12 & 0 W]
Henidentind Siructure lem 2 i
- T Commercial Slructire haem 3 i
Shreut 2 ¥ a & 70 o -
Public Struchure S htulai[nm 4
e Chwnuer Afultiplicr -
P2ratnage Structure ’ Nsxmh(.‘?:;ﬁ'\?;jcr Locattons Aifected % !E‘ ) ;
Typwe
impravied Channed mm——
" "M:: Unimproved Channel _ﬂ?}.&ﬂi&:._ Froguency Hating (flooding eah} = i 1‘“ k2 m?
frern 3 Yarct
I - hher
Multiplier  Degree of Risk %

i 30

Comments:
Foridents at 950 and 9503 Craip will benefit from improvements,

Estimated Cust —E 555,001 ......;
Erivieded by
Totel Benefin Points = Hr

Carsty Bunefit Rading = 1,375

£ AINEMMAZET B rait T 1T



Table 8-108

MC-16 9501-9503 Crain Court

Evaluation ! Problem Type Benefit Points
Category | Very | Hig | Medium | Low
High h

Flooding Residential Structure | 30 20 |16 12
Commercial Structure | 30 20 16 12
Public Structure 30 2 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2

Erosion Residential Structure 18 14 i0
Commercial Structure 118 14 10
Public Structure 118 114 10
Retaining Wall 16 12 | 8
(Public}
Retaining Wail 12 8 4
{Private)

[ Drainage Structure i6 12 8

Street R/W 16 12 8
Yard 16 12 )
Improved Channel 14 10 ' 6
Unimproved Channel 12 18 4

Maintenance Drainage Structure 16 12 8
Improved Channel 4 |10 &
Street Gutter 10 6 2
Swale/Berm 14 10 )

Poor Drainage | Street 12 8 4
Yard 16 6 2

Benefits to

Properties

>2() ' 50 Frequency Rating Degree of Risk
11-20 40

| 5-10 30 >1/vr 1.0 Dangerto | 3.0

Life

2-4 20 1/yr 0.8 Limb 2.0
1 10 i 1/5vr 0.6 Structure 2.0
None (0) 0 1/10vr 0.3 None 1.0




Creshvood, Missouri
Stormmvater mprovement Sfudy

Tabile 8-109
Preliminasy Cost Estimate
§501.9503 Crain Count
Estimated
u Site ID#  item Description Linit Quantity {nit Price Cost
§ improved Drainage System

- ' (E
g

1 i $

140 3

400 3

Hizabon @ 4% LS
Construction with Percent Allowances Subtotal= 4 32,032
Contingency @ 30% k3 9,610
Probable Cost Estimates % 44,642
Design Engineering, Geotechnical, & Construction Management @ 30% % 12,482
$ 55,000

Total Conceptual Cost Estimate=
{Rounded up o the nearest $1000)

Lo}

crargslieae s 282003










8.3.17 Project MC-17 8701-8715 Gayle Avenue

Residents at 8701, $709, and 8715 Gavie Avenue are experiencing standing water in their rear
vards for scveral days after a rain duc to poor rear vard grading. The residents cannot remedy the
ponding by regrading alone, duc to minimal elevation difference between thewr rear vards and
Cresiwood Drive. This ponding is a nuisance and also a possible breeding arca for mosquitoes.

The recommended solution invelves construcling an arca inlet at the northwest comer of 8709
Gavie Avenue, and constructing a swale in the three vards to drain either toward the inlet of
toward Crestwood Drive. This arca infet will connect to the existing storm water system on
Crestwood Drive through a new 127 RCP. These improvements will require a storm water
casement from 8709 and 87135 Gayle Avenue. The estimated projoct cost of the recommended
solution Is approximately $49,000






Tafiv 5113
Storm Sewer Priogity Rating Sheet

L asation WA EPOL-BFE5 Gavie Avenue fnspection Date:

Tributary: Mutherry Ureek

itrobiom Dascripbion: Tesidents at 5701, 5709, and 8713 Gavle Avenue att experiencing pending waler for several days after tabs due W pont rear vird

Javerdt Restdenls cannut remedy pomding by grading alone. due to minimal elovetion difforence between rear vards amd sireet

Regommended Aciiogn Consirict area ittt and 12° ROP which wilf connect w exinting stormwater system ot Crestvoud Brrive. in addition, vards shoukd be

rograded 0o drain loward the new afva inted or the sirevt

Prolimimary Estimited Cost L4906 Hi . o 1AE {date: o
Clarmwater Problem E:hmi!_i g _E“mf‘m . Md_i‘llel_,wr,“_u_n{ ifum Fi:;::':l"- = SUBTOUAL
Severily © Severity +  Exisling Facilities + Drainage = A
Properiics
T 3 & L] 30 hid
Henhdential Stroacture {1om 2 B G A
. Comemercial Strudiure B 3 e & o
- Sitrewt B 9 0 10 0 o
. T Public Structiie snmomz_q@
- - Chwiner Aultiplier o
Trrainaye Shoucture Nusthes of Major Lucations Atfectad * 3 4{,“—"—“7
A Type
hnproved Channel -
o tnimproved Charnel Muftiplier  Freguency Raling {(Hooding ondy) ® ! l_.__. s WE
Yark T
~ Other
o egcriber Multiplier Plegree of Risk 3 H E—MM% -E

Tirad Benafit Sfoints

Comments
Residents at 8701, 709, and 8715 Goyle will benehit direcily from this project. Additiansl residents in the ares will et due to removal of standing waler as «

possible breeding ground for s uoes.

-]

Esttsnated Cust “-"; 4% ML

Tavidid by

Toti] Reaelit Points = o

sty Benelit Rating + 1 ,%5

FARGELAIZR 1B aylapritrayr A g



Tabie 8-114
MC-17 8701-8715 Gayle Avenue

Evaluation Problem Type Benefit Points
Category Very | Hig | Medium | Low
High | h
Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
impassable Traffic 16 i4 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
(Public)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 8
Sireet R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 18 4
Maintenance | Drainage Structure 16 12 8
Improved Channel P14 10 A
! Street Gutter 10 |6 2
: Swale/ Berm 14 i0 6
i Poor Drainage | Street 12 8 4
'* Yard 0 |6 2
Benefits to :
Properties
>20 | 50 Frequency Rating Degree of Risk
11-20 40
5-10 30 >1/vr 1.0 Danger to 3.0
Life
24 20 1/vr 0.8 Limb 20
1 10 1/5vr 0.6 Structure 2.0
None (0 0 L1710 yr 0.3 None 1.0




Crestwvood, Missourt
Stormwater improvement Study

Table 8-118
Prefieminary Cost Estimate
87018715 Gayle Avenue
i Esfimated
I Site ID# _Mem Description Unit Quantity Unit Price Cost

12" RCP

TR ROIMOVEE s e = e
Arsa Inlet

. Manhole, Including
Earth Grading

.iBod

T iobiizaton @ 4% 1S

Construction with Percent Allowances Subtotals $ 28,782
Contingency @ 30% 3 8635

Probable Cost Estimates 8 37417
Design Engineering. Geotechnical, & Construction Management @ 30% g 11,225
Totat Conceptual Cost Estimate= % 49,000

{Rounded ugp to the nearest 51000}

AC

Ganwerimte sia  AHIDT









8.3.18 Project MC-18 8718-8722 Villa Crest Drive

Residents at 718 and 8722 Villa Crest Drive are experiencing flooding into their homes due to
runoff from propertics along Sappington Road and propertics to the north on Villa Crest Drive.
These residents are also experiencing standing water in their rear vards after rain cvents.

The recommended solution involves constructing an arca inlet in the rear vards of 8718 and 8722
Villa Crest Drive near the property line. This arca inlet will connect to an existing curb inlet on
Villa Crest Drive through approximately 100 LF of new 12"RCP. The rear vards of 8718 and
8722 Viila Crest Drive will be regraded as necessary to drain toward the new area ilet. These
improvements will require a storm water casement from 8718 or 8722 Villa Crest Dnive. The
estimated project cost of the recommended solution is approximately $48,0600.






Tahie §-119
Storm Sewer Priogity Rating Sheet

acation: WEC-13H 87188722 Villa Cres) Dirve Inspection Dal 1220

Probivm Description: Residents at 8718 and 8722 Villa Crest are oxperiencing flooding in their homes doe i runoff from vards o the porth un Villa Crest

Lieive and vards to the northeast on Sappington Read.

Becommendsd Acom Instalf & new arca tnlet in the tear visrd neat the property fine of 8718/8722 Villa Crost Prive, This new ared inlet will Connect o an existing

curb indet on Villa Crost Drive through a mey 127 ROP.

S35AHHY By AR iladier

Prefiminary stimatod Comt

" . Prajuc
Slormwaler Problem 'f-"ium{ing _h%?on _ M']_mtﬂ_‘“t":f" of Poor i;:::r::s = SUBTOTAL
Beverily + Severity + Fxisting Facililies + Draipnage - )
Properlics
Jtem 1 12 20 3
Hem 3 Rusidential Structure ket 2 2 2
o Commercial Sruchure Hern 3 4]
T 12 5 a 2 A
- Fublic Structure
" o {Owener: Muitiplive
Drainage Structure o “Numbor of WMajor Lovations Affected *
JE— Topes
. _]rnpm\'ud Channet B
Unimproved Clanned Multiptier  Freguency Rating {Pooding only) %
. Yand
www " Other
Erascribe; “_ﬁftitipiier Dregree of Risk B4 }i ErI m}
SN
Totaf Benedit E"t;‘i;;;.h
Comiments:
Remicddents at 8718 and 5722 Villa Crest Drive will benedit from the smprovements.
Estimuted Cost = L““‘A &AW
Divided by )
Total Benefit Paints = 38
Dot Benafil Rating = 1,412

ErEOSHEG P ] Bdall E




Table 8-120

MC-18 8718-8722 Villa Crest Drive

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High
Flooding | Residential Structure | 30 20 116 12
! Commercial Structure | 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 F12
Passable Traffic 12 8 14
Accessory Structure 16 12 1 8
Yard 16 ) 2
Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 114 10
Retaining Wall 16 12 8
(Public)
- Retaining Wall 12 8 4
- (Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 14 12 )
Improved Channel 14 10 E
Unimproved Channel 12 8 4
Maintenance | Drainage Structure 16 112 8
i Improved Channel 14 10 6
| Street Gutter 10 6 2
| Swale/ Berm 14 10 b
Poor Drainage | Street 12 8 4
Yard 10 6 2
Benefits to
Properties
>2() 50 Frequency Rating i Degree of Risk
11-20 40
5-10 30 >1/vr 1.0 Danger 3.0
to Life
2.4 20 1/yr 0.8 limb 2.0
1 10 1/5yr 0.6 Structure | 2.0
None {0) 0 1710 vr 0.3 None | 1.0




Crestvood, Missourt
Stormwater improvernenf Study

Table 8121
Preliminary Cost Estimate
8718-8722 Villa Crest Drive

Estimated

“ Site [0 # Hem Description Lnit Quantity Unit Price Cost

Area Iniet i 1 ) ESEE

fodify Existing Curb Infet 1o Accommodate New Storm Sewer : 3 TROQ IS L.

- ModLE e : s £ o
' _.Remove and Re-install Existing Fence . - - 3 AL

‘Earth Grading 55 3 50

: A 3 LB

" Mobitization @ 4%

... Contingency @ 30%

“TEesion Enginasring, Gestchrical, & Consbrustion Management @ 30% T T E E SO X
Total Conceptual Cost Estimate= 3

{Rounded up 1o the nearest $1000)

AC

Wlalreslestmare s 22000









3.3.19 Project MC-19 9409 Sappington Greens Lane

Residents at 9409 Sappington Greens Lane are experiencing flooding problems associated with
runoff from adjacent propertics at higher clevations. Due to the foundation elevation of 9404
Sappington Greens, and the elevation of Sappington Greens Lane, there Is very litie that the
residents can do to improve their situation. Water enters their basements through cracks m the
foundation or over the sill of the foundation. The residents are also expericncing ponding water
in their side vard dug to poor drainage.

The recommended solution involves constructing an arca inlet in the front vard of 9409
Sappington Greens near the south property line. This arca mlet wilt connect 1o an existing storm
sewer on Sappingion Greens Lane through approximately 40 LF of new 12"RCP. The side yvard
of 9409 Sappington Green Lane will be regraded to drain toward the new area inlet, and the
existing private storm drains will be connected to the new inlet. These improvements will require
a storm water casement from 9409 Sappington Greens, The estimated project cost of the
recommended solution 1s approximately $26 000,






Tabie &-122

Stosrn Seveer Priority Hating Sheet

Inspection [lake: A4 EAS AR

[isea L BACL 14 U Sappingtan rcens Lene

Tributary:

Residents at 9409 Sappington Greens ace experiencing Buoding problems sssocis ted with runall from adjdcent propeertios st higher
s, Die to foupdation elevation and slevation of the sireet, there s relatively jittle that residents can do to improve thelr

Prabber Lhescripiun,

situation. Their side yard also has poos drainage

Lnstalt an arcs indel tet the frond yard of 9409 Sappingtan Greens near the sauth property ine. [nlet seill connect t existing storm sewer

Recommended Acionr
on Fappington Greens Lane thrauph 4 gew 20BCE, Side vard of $40% Sspoington Greens will ke regraded 10 droin koward new area

infel and private storm water draing will be conperied 1o the new area intel

Probiminan e ded {Cost Sla, 00 flati:
3 Fluading Erusius Maipteraoce of oo Feoject T,
Stormwaler Prabiem . . o . e Benefits SUBTOTAL
Severity + Severity +  Ixisting Factittes + Dvainage + i
Properdies
ftem b 114 0 26
SRR Besidential Structusre It 2 f &
Cammercialb Sereclure Hem 3 U
T Streat in i i & T
A Fublic Structure Subtiolal l ’ k¥ _-_]
o Owner; Multiplier o
Dhaiage Struckare - ‘Nu wber uf Major Lovations Affucied * 1
- Topa
Imtproved Channel
- Hnimprovesd Channe 1l “]{jp_].iﬁfm., Frequency Bating {fooding only) % 1 l 32 i
Yard
o {ither
Mutipliar  Degree of Risk X sf 2 |

e anents:
Residonts at930% Sappingtan Greens Lane will banefit from the improvements,

Ealintated Cost =E &2
ivided by
Tutal Benefit Peints = 3z

st Fenelit Fating = 513

P OBSIZE SRR T »




Table 8123
ton Greens Lane

MC-192 9409 Sappin

Evaluation Problem Type Benefit Poinis
Category Very i High | Medium | Low
High
Flooding Residential Structure | 30 20 16 12
¢ Commercial Structure | 30 20 16 12
| Public Structure 30 20 16 12
| Impassable Traffic 16 14 12
' Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 & 2
Erosion Residential Siructure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
i Retaining Wall 16 12 18
: (Public) ;
Retaining Wall 12 8 4
(Private)
Dirainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4
. Maintenance Drainage Structure 16 12 8
. improved Channel 14 10 6
Street Guiter 10 6 2
Swale/ Berm 14 10 6
Poor Drainage | Sireet 12 8 4
Yard 10 6 2
Benefits to
Properties
i =20 50 Frequency Rating Degree of Risk
11-20 40 ;
5-10 30 >1/yr 1.0 Danger 3.0
to Life
2.4 20 1/yr 0.8 Limb 2.0
! 10 1/5yr 0.6 | Structure | 2.0
! None {0) 0 1/10 vr 0.3 . None 1.0




Crestwood, Missour
Stormwater improvement Study

Table 8-124
Pretiminary Cost Estimate
9409 Sappington Greens Lane

Esbmated
Unit Quaniity {nit Price Cost

u Site 13 # Iltem Deseription

1586

" Remove and Re-nstali Existing Fence
e in Extsting Private Storm Drains to Area inlet
iRemove and Replace Sidevalk

Total Conceptual Cost Estimate= $ .
{Rounded up to the nearest $10(X3)

AC

S G srilongde of 242003









8.3.20 Project MC-20 8811-8821 Hemingway Drive

Residents at 8811, 8815, and 8821 are experiencing a constant flow of water In the guller
fine due to sump pump and private drain line discharge onto the street right-of-way. The
continuous flow of water is a nuisance, a cause of street deterioration. a potential
mosqitiio breeding ground, and a road hazard (winter freezing).

The recommended solution involves constructing approximately 130 LF of drain hine and
discharging the line into the sireet curb just upstream of an existing curb mnlet. The new
drain Hne would connect two existing private drains and be routed under two driveways,
No easements are required since the work will be performed in the street right-ol-way.
The estimated probable project cost of the recommended solution is approximately
$6.000.
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MC-20 8811-8821 Hemingway Drive

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High
Flooding Residential Structure | 30 20 16 12
Commercial Structure | 30 20 16 12
Public Structure 30 20 16 112
Impassable Traftic f 16 14 12
Passable Traffic 12 8 4
Accessory Structure ia 12 8
Yard 10 6 2
Erosion Residential Structure 18 14 10
Commercial Structure P18 14 10
Public Structure 18 i4 18
Retaining Wall P16 12 8
(Public) _
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 8
Street R/ W 16 12 8
Yard 16 2 6
Improved Channel 14 |10 6
Unimproved Channel 12 8 4
Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
| Street Guiter 2
. Swale/Berm 6
Poor Drainage | Street 4
Yard 2
Benefits to
Properties
=2{) 30 . Frequency Rating Degrec of Risk
11-20 40
5410 30 >1/vr Danger 3.0
o Life
2-d Limb  [502.0 b
1 0.6 Slructure 2.0

None () 0 (/10 yr | 0.3 | None 1.0




Crastwond, Missouri
Stormwaler improvement Jludy

Preliminary Cost Estimate
8811-8821 Hemingway Drive

- .. . bshimated - _
Lt Umit T T Quantity " Unit Price 7 Cost -

i Site I # - ftem Description -

| MC-20_instaliation of Smail Drainage Line S
‘Rem & Rep Cancrels &Y 0

em & Rep Asphal Dr s Toms i3

Finish Graging & Sogdd L§Y . 58

Lk

<o el

_\

=

o

&

e 43 iR
En)

G e
N
o

_Construction Subtotal= T T e B L

Totat Conceptual Cost Estimate= $
(Rounded up 10 the nearest $1000)

AL
fpimate A









8.3.22 Project M(C-22 9875 Richter Lane

Residents on Craighurst Terrace are experiencing a constant flow of water on the street from a
surmp pump that is discharging an unusually large amount of water from the property at 9873
Richter Lane. Previously the sump pump was discharged on the property adjacent to the structure
which allowed the water to flow down grade to the street over the sidewalk. The discharge was
placed in its current location at the curb line in an cffort to prevent a constant flow of water over
this sidewalk, which created a hazardous condition. The water flow is still constant and has
created a black and green stain on the pavement as well as an ice patch during freezing
conditions. Tt is recommended that the sump pump discharge be routed to an inlet that 18 accress
the cul-de-sac by means of directional boring. The estimated probable project cost of the
recommended solution is approximately $6,000.



Table 81
Storm Sewoer Priority Rating Sheel

[}

Location: 9875 Richier Lane fnapection Date:

Tripitary: Mugdberrv Creek

Probiles: Sescription: Residents on Craighurst Terrace are expesjencing constant flows from & sump discha

rpe al 3875 Bichear.

Hecommended Actian: Tie sump Jdischarge into storm injet

Pretiminary Estimated Cost: S, HHF B Lt
Floading Erosion Maintenance of Poor ije-lcr A
Stormivater Problam . . e e et | fenefits E SUBTOTAL
Severity ¥ Severty +  Existing Facilities +  Drainage + .
Properties
ftem 1 3} b o
o Tesitential Gtructure Ttean 2 i 10
Commercial Strusctire Ttem 3 j U
Sireet o e ) 18 e
Public Strectuse Subtota}L_ +4 [l
T o Charreer: Multiplier T
___Drrainage Sracture Nuatber of !G;jor Locations Adfected iiw 11
Type:
. . impraved Channel m
. . mypronved Channet . Multiplier  Freguenoy Rating (floading onlv) ]1 Yy

Hem Yard
Obser

Multiplier Begree of Risk

Clomments:

]

Tostess Frnnefil Poinls

Eslimated Cost =
Thwvided by
Tosel Genefll Points =

Toost/ Benefll Bating =

T
st st et

]

65




Table 8-2
MC-22 9875 Richter Lane

Evaluation Problem Type Benefit Points
Category Very | High | Medium | Low
High

Flooding Residential Structure | 30 20 16 12
Commercial Structure 30 20 16 12
Public Structure 30 20 16 12
Impassable Traffic 16 14 12
Passable Traffic 12 8 4
Accessory Structure 16 12 8
Yard 10 6 2

Erosion Residential Structure 18 14 10
Commercial Structure 18 14 10
Public Structure 18 14 10
Retaining Wall 16 12 8
{(Public)
Retaining Wall 12 8 4
(Private)
Drainage Structure 16 12 8
Street R/W 16 12 8
Yard 16 12 6
Improved Channel 14 10 6
Unimproved Channel 12 8 4

Maintenance | Drainage Structure 16 12 8
Improved Channel 14 10 6
Street Gutter 10 6 2
Swale/Berm 14 10 6

Poor Drainage | Street 12 8 4
Yard 10 6 2

Benefits to
) Properties

>20 50 Frequency Rating Degree of Risk

11-20 40

5-10 30 >1/yr 1.0 Danger | 3.0

to Life

2-4 20 1/yr 0.8 Limb 2.0

1 10 1/5vr (.6 Structure 2.0

None (0) 0 1/10yr 0.3 None | 1.0




Crestwond, Missour
Stormwater improvement Siudy

Preliminary Cost Estimate
8875 Richter

Estirnated
G #  item Deseription Unit Quantity Unit Price Cost
MC-22  instafiation of Smalt Drainage Line
2" PYC Directionaily Bored LR 125 3 an 2500
Inlet medification Each 1 3 2006 8 200
Sump Pump Connection Each K 5 2005 200
Finish Grading & Sodding 3Y 20 5 1100 5 220
Consiruction Subtotaks 3 A.120
Mobitization {0 4% LS 3 125
Construction with Percent Allowances Subtotal= % 3,245
Contingency (@ 30% $ 9473
Probable Cost Estimates g 4,248
Design Engineering, Geotechnical, & Construction Management @ 20% 3 1265
Totai Conceptual Cost Estimate= $ 6,000

{Raunded up to the nearest $1000)
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Section 9
NPDES Phase II Program

9.1 NPDES Program Overview

Stormwater quality is regulated under the National Pollutant Discharge Elimination
System (NPDES) Program. Specifically, regulations pertaining to stormwater were
introduced in the 1987 amendments to the Clean Water Act (CWA) and are enforced
by the U.S. Environmental Protection Agency (EPA) and individual delegated states
and tribes. Because the State of Missouri is a delegated state, the stormwater program
in Missouri is implemented by the Missouri Department of Natural Resources
(MDNR).

In 1972, Congress passed the CWA, which established the NPDES program. Until
recently, efforts under the NPDES program have focused on non-stormwater
discharges from industries and municipal wastewater treatment plants. In the last
decade, EPA has expanded the NPDES program to cover stormwater discharges,
using a two-phase permitting strategy. Phase I affected any discharge from a large or
medium municipal separate storm sewer system (MS4). A large system serves a
population greater than 250,000, while a medium system serves a population between
100,000 and 250,000. Based on the time the Phase I requirements were passed into law,
the several cities within the jurisdiction of MSD were not required to comply with the
regulations.

When the amendment to the Clean Water Act (1987) was passed in 1987, the intent for
the Phase II program was to require MS4s that were under 100,000 in population to
apply for a NPDES permit no later than October 1992. This date was later changed to
October 1, 1994. The Phase Il regulations were finally published in the Federal
Register on December 8, 1999, and promulgated on December 22, 1999. These
regulations apply to communities within MSD's service area, including the City of
Crestwood. Communities will be required to implement at a minimum as part of any
municipal stormwater management program the following measures:

m Public education and outreach on stormwater impacts - develop and implement a
program to educate the public on impacts of stormwater discharges on water
bodies and the steps necessary to reduce stormwater pollution

m Public involvement and education - develop and implement a public participation
program to assist in the implementation of the stormwater management plan

m Illicit discharge detection and elimination - develop and implement a program that
includes ordinance prohibiting illicit sewer connections or discharges (including
dumping), creates sewer maps, and offers public education on the hazards of illicit
discharges

9-1
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Section 9
NPDES Phase Il Program

m Construction site stormwater runoff control - develop, implement, and enforce a
program to reduce stormwater runoff from construction activities on land
disturbance of 1 or more acres

m Post-construction site stormwater management in new development and
redevelopment - develop, implement, and enforce a program that addresses
stormwater runoff from new development and redevelopment, generally using
structural and non-structural BMPs

m Pollution prevent/good housekeeping for municipal operations - develop and
implement a program that considers pollution prevention and good housekeeping
measures for maintenance activities, street runoff controls, storm sewer waste
disposal, and flood control management projects

9.2 Permit Compliance

The City of Crestwood will be required to submit a permit application to the MDNR
addressing the six minimum measures by March 8, 2003. The City has the option of
submitting an individual permit or to be included as part of a co-permit administered
by MSD.

On November 13, 2001, MSD held a NPDES Phase II coordination meeting at the
Clayton Community Center, in Clayton, Missouri. Each community within MSD's
jurisdiction was invited to the meeting to discuss permit application requirements
and submittal options. The following major discussion items were presented at the
meeting:

m The MDNR prefers that communities within MSD's jurisdiction submit co-
permittee application with MSD listed as the lead coordinator.

m A co-permittee application should provide the most cost-effective means of
submitting the permit by avoiding redundancy. For example, some of the
minimum measures can be conducted at the MSD level including the public
education/outreach and public involvement measures, the drainage outfall map,
and the illicit discharge detection and elimination program.

m Another coordination meeting will be scheduled in early 2002 to further discuss the
co-permittee process, and to identify interested communities.

A 9-2
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Appendix A
Unit Costs

Average unit costs have been developed from past stormwater construction projects
in the St. Louis metropolitan area and surrounding communities. The unit costs have
been adjusted to reflect 2001 pricing and were used to estimate probable costs for the

recommended improvements. Table A-1 lists the average unit costs used for the

study.

Table A-1

2001 Unit Costs*

Item Unit Unit Cost ($)
Pipe Under Pavement?!
36 inches or less in diameter LF 170
42 to 66 inches in diameter/Box culvert (15-27 sf) LF 350
72 to 84 inches in diameter/Box culvert (28-38 sf) LF 640
90 to 96 inches in diameter/Box culvert (39-50 sf) LF 880
Box culvert (51-60 sf) LF 1,000
Pipe Under Earth?
36 inches or less in diameter LF 115
42 to 66 inches in diameter/Box culvert (15-27 sf) LF 250
72 to 84 inches in diameter/Box culvert (28-38 sf) LF 480
90 to 96 inches in diameter/Box culvert (39-50 sf) LF 660
Box culvert (51-60 sf) LF 750
Pipe in Tunnel
36 inches or less in diameter LF 700
42 to 66 inches in diameter LF 1,400
72 to 84 inches in diameter LF 2,500
90 to 96 inches in diameter LF 3,200
Detention Basin Construction
Detention basin construction AC-FT 7,000
Excavation of Material
Excavation of soil CcY 11
Pavement removal/replacement SF 43
Embankment Construction, Grading and Restoration
Additional fill CcY 14
Compaction of fill CY 5
Material hauled from off-site CcY 10
Inlet Structures?
36 inches in diameter of flared-end sections EACH 1,300
42 to 66 inches in diameter of flared-end sections EACH 3,000
Area inlets EACH 1,850
Curb inlets EACH 2,100
Curb & gutter LF 15
Outlet Structures?
36 inches in diameter of flared-end sections EACH 3,000
42 to 66 inches in diameter of flared-end sections EACH 5,000
Concrete swale SY 40
Junction boxes EACH 2,600
Pump station abandonment cost EACH 3,000

A
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Appendix A

Unit Costs
Table A-1
2001 Unit Costs*
Item | Unit Unit Cost ($)
Channel Treatments®
Reinforced concrete banks or bed (10 inches thick assumed) SY 100
Concrete filled fabric envelope SY 60
Dumped rip-rap SY 60
Sheet piling SY 300
Bio-stabilization SY 60
Soil stabilization and vegetative cover SY 30
Vegetative cover only SY 20
Gabions FSF 20
Dumped rock CY 65
Reinforced concrete wall CY 200
Hand rail (limited access) LF 25
Excavation for Channel Widening
Excavation CcY 12
Additional fill CY 14
Material to be hauled off-site CY 10
Compaction CY 17
Major Stream Maintenance
Major stream maintenance LF 14
Flood proofing
Residence EACH 20,000
Industry/Commercial 2,500 SF 20,000
Bio-stabilization
Stacked geocell | FACE FOOT 30
Vegetated geogrid | FACE FOOT 25
Geocell surface | FACE FOOT 10
Geocell surface EACH 2,200
Rock grade control EACH 1,000
Sheet pile grade control EACH 1,650
Coir encapsulated soil lifts | FACE FOOT 26
Soil inoculation/fertilization/seeding SY 1
18" tall gabion toe LF 30
Biogabion layer FSF 28
Coir log toe LF 15
TRM SY 7
WTRM SY 23
Geogrid reinforced fill slope (no soil import) | FACE FOOT 25
Soil filled TRM w/ sod SY 12
Reforestation ACRE 2,500

* The costs developed above are based upon a global basis. The actual cost of lateral bank stability can
vary substantially.

LIncludes typical excavation, shoring, traffic control, relocation, and bedding. Includes backfill,
restoration, and appurtenances.

2 Includes flared-end pipe section, headwall and rip-rap.

3 Includes clearing, grubbing, dewatering and restoration. Includes any small excavation or preparation
necessary for installation. Excavation for channel widening is additional

4 Cost for grade controls as a total cost per structure. Each type of grade control would only be
constructed to the minimum dimensions necessary to control grade and provide proper transitions
across the structure. Typical constructed width (perpendicular to flow) is assumed to be 20 feet.
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Appendix B
Other Problem Areas

Bank Stabilization/Bioengineering Projects

A

1018 Ferndale Avenue.

7811-7823 Cassia Court.

880-944 Liggett Drive.

9109 Watson Road.

Whitecliff Park tributary through Sophir property.

Rear Yard Storm Sewer Projects

SN

949 Volz Drive.

8702-8709 Gayle Avenue.
804-822 Rayburn Avenue.
Grantwood Trails Court.
Grantway Court Stormwater Project (necessary MSD easements denied by
residents 1997).

11906-11920 Beth Drive.
Glen Rose/Fox Park Drive.
8701-8713 Fox Park Drive.
8729-8741 Norcross Drive.
1339-1349 Tahiti Drive.
548-552 Joshua Drive.
9307-9324 Tea Rose Lane.
8808-8812 Sheryl Ann Drive.
9203-9230 Laramie Drive.
1036-1048 Sanders Drive.
9024-9058 Sun Country Trail.
Shoppers Lane Storm Sewer (Design 2001, Constr. 8/02 complete).
7811-7823 Cassia Court.
880-944 Liggett Drive.

9328 Lawndale Drive.

9851 Amberley Drive.

629 Sessions Avenue.
11906-11920 Beth Drive.
719-1301 Dallwood Drive.
955 Liggett Drive.

631-637 Rayburn Avenue.
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Appendix B
Other Problem Areas

Street Related Drainage Improvement Projects

=

9718-9722 Twin Crest Drive - Reestablish curb and gutter.

1432 Woodhue Drive - Reestablish curb and gutter.

3. Sanders Drive Street Drainage Improvement Project - Gravois Creek, Main Branch
- Poor drainage on flat street (high frequency flooding at 936), plus structure
flooding (at 963, and 967 Sanders) and continual sump pump discharge.
Reconstruct street with adjusted grades to improve drainage. Sanders parallels
Gravois Creek (within 100 feet).

4.  Hawkins Court Street Improvement Project - Flooding of property and need for

curb and gutter.

9006-9012 Bardmont Drive - Reestablish curb and gutter.

Lindenhurst - Reestablish curb and cutter.

7. Pardee Road from Eddie & Park to Grant - Reestablish road-side ditch.

N

SN

Major Maintence Projects

1. 1015 Reco Avenue - Kirkwood Creek - Damaged headwall on right bank. Need
for grouted riprap extension.

2. Crestwood Park - Mulberry Creek - Damaged concrete trapezoidal channel needs
repair.

Flooding Projects

1.  Sanders Park - Gravois Creek, Main Branch - Primarily flooding with associated

erosion. The failure of gabion basket foundations for intermittent stretches is
partially addressed by GC-10.

2. 8612-8620 Grantwood Trails Court - Gravois Creek Watershed - Minor building
(resident agrees this is low priority) flooding due to poorly graded swale and low
berm.

3.  Camera and Holmes storm channel.

Sewer Backup Areas

1 624-626 Pinellas Drive and 735-739 Samoa Drive.
2 9004-9034 Lowill Lane.

3. 8701-8737 Pardee Lane.

4 9047-9071 Whitehaven Drive.
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The City of Crestwood
Crestwood Stormwater Master Plan Update

Appendix B — Prioritization Form



Date: 8/1/2025

Chronic (1-Yr) Frequent (10-Yr) | Infrequent (100-
%]
PROBLEM SOLVED CATEGORY Flooding Flooding Yr) Flooding =
= = S [e]
2z|gg |82 g8 |88|g8| ¢
a 20 P 20 o o 3205 it
Note:Problem points are awarded only for those problems solved by the < % o 3“:’ < % o 3“:’ c % o g 2
proposed solution g o zZ < g o zZ < g o zZ <
1.1.1 Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure) 300 0 150 0 25 0
Address:
Basement (1 lot per structure) 200 0 100 0 15 0
Address:
Attached Garage (1 lot per structure) 100 0 50 0 3 0
Address:
Misc. structures including patio/decks, pools, sheds, tennis courts,
detached garages, etc.(1 lot per structure) 50 0 25 0 4 0
© Address:
= [Industrial, office, commercial and warehouse (1 lot per 2,500 sf of
8 floor space flooded) 300 0 150 0 25 0
g Address:
Y FI i P Drai 1 |
: ard Flooding/Poor Drainage (1 per lot) 150 0 100 0 0 0
Address:
1.1.2 Roadway Flooding (allocate 1 lot per 250' of roadway impacted & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access route to
habitable structure), pts per structure. 200 0 100 0 15 0
Address:
Traffic obstructi >6" of wat terial street.
raffic obstruction (>6" of water) on arterial stree 50 0 25 0 4 0
Address:
Traffic obstruction (>6" of water) on collector street. 25 0 1 0 5 0
s Address:
< : : " X X
Traffic obstruction (>6" of wat dential street.
i raffic obstruction ( of water) on residential stree 10 0 5 0 1 0
5 Address:
o B) o o
S =g . + o “n b=~} 0
el 8 |E5| 8 | €35 3
1.2.1 Threatening Structure (Ratio=Height of bank/distance from £ R <] g8 ] ) <]
4 =z 4 o z 4 o z
structure) & & &
Habitable structures, residential (1 lot per structure
' o idential (1 lot per structure) 300 0 200 0 50 0
Address:
Misc. structures including pools, patio/decks, sheds, tennis courts,
detached garages, etc. (1 lot per structure). 150 0 100 0 25 0
Address:
| ial, offi ial h 11 .
_ ndustrial, office, commercial or warehouse (1 lot per structure) 300 0 200 0 50 0
S |Address:
g Reasonably assumed propensity for catastrophic failure* . Number of Potentially Periled Structures 1000
& [Address: points per structure
S Public Utility Infrastructure (pipes, culverts, manholes, etc.) 0 Per 10 ft. of Pipe or Specific Structure
1.2.2 No. of lots (from 1.2.1) on outside of bend 0 lots 10 points per lot
o o =
=] . 2 o “n B %
£ | 83 | €3 | 3 | €3] 3
S (9] (9]
1.2.3 Threatening Roadway (allocate 1 lot per 250' of roadway T R [} b [} P [}
. . L %] =z =] =z =] z
impacted & 2 lots per intersection impacted) & & &
Arterial Road: 7> 0 >0 0 12 0
Collector Road: 35 0 2 0 6 0
Residential Road: 20 0 12 0 3 0

* of habitable, commercial, or industrial structure.



Date: 8/1/2025
SOLUTION BENEFIT CATEGORY
-
<
8
3 No..Add | 0 P0|rl1ts pe.r 10 0
o Projects: Add'l Proj.:
o
i |2.1 Combines smaller projects into regional solution (see note)
3.1 Addresses erosion problems: Amount of Solution Points per Amount
End of Pipe Repair (helping the pipe slope, adding fes, rip rap, etc.) EACH 1 0
Outlet Pipe Extension PER 10 LF 1 0
Channel Realignment (includes upsizing undersized channel) PER 10 LF 3 0
. Gabion Wall PER 10 LF 2 0
8 Channel Enclosure PER 10 LF 3 0
E Rip Rap Revetment PER 10 LF 1 0
= [Streambank Biostabilization PER 10 LF 2 0
> 0
5 0
5
= 0
w 0
o
[ 0
7
8 0
S 0
& 0
o 0
0
0
0
0
0
. g a 5 z
2 S 2 2 | s
= e o 2 n
3 o 3 & N
< |4.1 Ease of Implementation (No. of Easements) © —
Points for Easements

TOTAL PROBLEM POINTS

TOTAL SOLUTION POINTS

GRAND TOTAL POINTS

o|o|o|o

Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
Note: 1 point is given to each solution for: aid to bed, aid to bank(s), effects more than that area.

TOTAL COST IN THOUSANDS =

(PROBLEM-SOLUTION)/COST RATIO = TOTAL COST IN THOUSANDS/TOTAL POINTS =

0.1




