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Executive Summary

The City of Brentwood and many of the residents experience stormwater related issues. Over the years,
the City has compiled a list of problem areas to track these issues. The City has also solicited information
on additional areas of concerns by its residents through the use of surveys and public meetings. Gonzalez
Companies was tasked with providing preliminary investigation and analysis of each of the sites on this list
and developing a prioritized plan for the City to address these issues as resources become available. The
results of this investigation are presented in this report.

The City also understands that changes to ordinances and policy could have a positive impact in reducing
stormwater related issues for future development. Therefore, Gonzalez Companies was also tasked with
providing a review of existing City of Brentwood ordinances and policy related to stormwater (Sections 400
and 500) and providing recommendations for potential updates to these documents. A proposed summary
of ordinance updates is provided in Section 2, while the revised ordinance language suggestions are
provided in Appendix A.

A description of the data collected for this project is detailed in Section 3. Aerial photography, topographic
information, and public input were collected to facilitate the analysis. Extensive field investigations were
also conducted to verify drainage patterns and the proposed recommendations.

The results of the preliminary analysis at each site are presented in Section 4. For each site, the stormwater
issue is defined, the observations and preliminary calculations are summarized, and the recommended
improvement is detailed. Property ownership information, opinion of cost, and priority ranking are also
summarized. A site map detailing the existing conditions and the recommended improvement is provided
for each location.

Preliminary analysis was conducted at a total of 42 sites. The most common observations included the lack
of inlet capacity at low points in the roadway, undersized storm sewer pipes, and illicit discharges from
sump and downspouts causing localized issues in neighborhoods with high density of development.

The opportunity to incorporate detention to reduce stormwater impacts was explored; however, most of the
areas of concern were too developed, did not have available property, or were topographically located in
an area that eliminated the potential for adding significant detention. Recommendations for improvement
utilizing Best Management Practices to reduce runoff and improve water quality have been presented for
both for specific areas, as well as more generically as this recommendation for improvement is a common
recommendation for many of the issues presented.

Detailed hydraulic calculations, including hydraulic grade lines were not performed as part of this
preliminary study. At each location, especially where stormwater is able to enter homes as a result of
inadequate infrastructure, detailed design is required to finalize improvement recommendations.

Section 5 provides the option of probable cost for each of the recommended improvements. The total
opinion of probable construction cost for the 42 sites is $6.1 million. The anticipated construction cost for
the individual sites ranges from approximately $5,310 to $880,640.

The description of the prioritization methodology and a table for comparing the rankings at each site is
provided in Section 6. The priority rankings are based on the severity of the stormwater issues, the amount
of residents affected, and the cost of the proposed improvements.

As this report was being finalized it should be noted that additional concerns were brought to the attention

of Gonzalez Companies. The City of Brentwood may want to consider including these additional areas of
concern in a supplemental report.
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1. SECTION 1. Project Description

1.1 Summary

The City of Brentwood and many of its residents experience stormwater related issues. The City has
compiled a list of problem areas to track these issues. The City has also solicited information on additional
sites through surveys and a public meetings to determine resident concerns. Gonzalez Companies was
tasked with providing preliminary investigation and analysis of each of the sites on this list and developing
a prioritized plan for the City to address these issues. The investigation and analysis of each of these issues
consisted of the following approach:

Gather available data for the site

Identify the cause of the problem

Perform preliminary drainage analysis

Provide preliminary recommendations for improvements
Estimate preliminary costs for improvements

Prioritize the list of stormwater concerns

The results of this investigation are presented in this report and serve to give the City a prioritized plan for
addressing stormwater concerns as resources are available.

The City also understands that changes to ordinances and policy could have a positive impact in reducing
stormwater related issues for future development. Therefore, Gonzalez Companies was also tasked with
providing a review of existing City of Brentwood ordinances and policy related to stormwater, and providing
recommendations for potential updates to these documents.

This work was performed by Gonzalez Companies, LLC for the City of Brentwood, pursuant to Resolution
Number 1312 where the City of Brentwood adopted the extention of the on-call engineering services with
Gonzalez Companies via Resolution Number 1242. These additional on-call services were adopted on and
executed on September 7, 2021.

1.2 Study Locations

The City provided a list of a number of areas of concern and through the solicitation of the public input
utilizing a stormwater questionnaire a total of 213 areas of concern where identified. Through preliminary
investigations it was determined that these 213 areas of concern 42 sites would be selected to be studied
in more detail. These 42 study locations were further investigated, hydraulically analyzed, construction cost
estimated and prioritized herein.

The other sites not studied further were not disregarded by the plan but rather these additional sites were
determined to be within one of the following subcategories:
e Found to be included in a nearby investigation
e Determined to be a code of ordinance violation where a sump pump or downspout discharged
directly onto the roadway. It is recommended that these homeowners be provided additional
information about how corrective measures could be implemented as noted in the City's
Stormwater Best Management Practices (BMPs) guide. Additional information on available tools
and these BMPs is provided herein.
¢ A hydraulic investigation would not be required as the issue was caused by a maintenance issue
or could be corrected with minor grading adjustments.
e The issue was a private dispute between neighbors.
e The preliminary investigation did not result in any identifiable issues. Follow up letters were sent
to residents requesting additional information for these specific cases.

Prepared for: City Brentwood Gonzalez Companies
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Figure 1-1 is a comprehensive map exhibit, which shows all of the nhumbered detailed study locations
discussed herein, as well as the complete list of preliminary investigation locations. In Appendix G there is
a complete listing of the preliminary investigation locations and brief description on how they are being
handled. Some of the preliminary investigation sites are recommended to be handled through letters
detailing the benefits of stormwater best management implementation and importance of compliance with
City Ordinances. Other preliminarily investigated sites involve disputes between neighbors or can be fixed
through maintenance solutions. Letters have been drafted for these types concerns have been included in
Appendix H. Appendix | is the list of addresses and an example of the registered letter that were sent to
the homeowners in which no issues were discovered during the preliminary investigation.

1.3 American Rescue Plan Act (ARPA)

The American Rescue Plan Act (ARPA) is currently seeking grant applicants looking to make improvement
to their stormwater system. Eligible Project Types:

e Projects for Municipal Separate Storm Sewer Systems (MS4s) and Combined Sewer Overflow
Systems (CSOs) to manage, reduce, treat, or recapture stormwater or subsurface drainage water
for publicly and privately owned, as well as permitted and unpermitted projects. Projects may
include, but are not limited to roadside plantings, porous pavement, and rainwater harvesting;

o Projects that support stormwater system resiliency including bioretention basins that provide water
storage and filtration benefits, and green streets, where vegetation, soil, and engineered systems
are combined to direct and filter rainwater from impervious surfaces;

e Projects involving the reuse or recycling of stormwater;

e Abroad range of stormwater infrastructure projects such as, gray infrastructure projects (traditional
pipe, storage, and treatment systems); projects that manage, reduce, treat, or recapture stormwater
or subsurface drainage water, including real-time control systems for combined sewer overflow
management, and sediment control; culvert infrastructure projects if they implement a nonpoint
source management plan, implement National Estuary Program Comprehensive Conservation and
Management Plan, or implement a stormwater management plan with the goal of providing a water
quality benefit;

o Other project types are: green roofs, green streets, and green walls; rainwater harvesting collection;
storage, management, and distribution systems; real-time control systems for harvested rainwater;
infiltration basins; constructed wetlands, including surface flow and subsurface flow (e.g., gravel)
wetlands; bioretention/bioswales (e.g., bioretention basins, tree boxes); permeable pavement;
wetland, riparian, or shoreline creation, protection, and restoration; establishment or restoration of
urban tree canopy; and replacement of gray infrastructure with green infrastructure including
purchase and demolition costs;

e Dam removal projects and associated stream and habitat restoration projects when the removal
implements either a Nonpoint Source Management Program Plan or a National Estuary Program
Comprehensive Conservation and Management Plan or when the removal will provide a water
quality benefit;

e Repair, replacement, or removal of culverts or other road-stream crossing infrastructure to the
extent the purpose of the project is to manage stormwater;

e Road repairs and upgrades that interact directly with an eligible stormwater infrastructure project;

e Projects to receive and distribute reclaimed water for irrigation systems or other agricultural use.

Ineligible Project Types:
e Rain barrels implemented on private property across a watershed to reduce the amount of runoff;
e Costs for planning and design only

Several of the proposed recommendations listed in Section 4 fall within one of these eligible project types.
It is recommended that the City utilize this report to apply for this grant program as they see fit.

Prepared for: City Brentwood Gonzalez Companies
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2. SECTION 2. Ordinance Review

Gonzalez Companies has provided a review of the existing City ordinances related to stormwater. This
review includes recommendation for revised language and inclusions in future ordinance updates. A
summary of recommended updates is provided in the following sections.

21 Section 400 — Division 7 - Stormwater Management, Grading and
Erosion Control

General — Replace “Building Department” with “Planning and Development.”
Section 400.2650 Permits.

Part A. — This section indicates that a permit is required from both State and City for disturbance of 43,560
sq. ft. (1 Acre). Itis recommended that this section of the permit be updated to coincide with other section
of the City’s code of ordinances, which requires a grading permit for sites less than one acre. Developments
that disturb more than one acre should also be reviewed by Metropolitan St. Louis Sewer District (MSD).

Section 400.2660 Storm Water Pollution Prevention Plan (SWPPP)

Part A. 4. — This section requires that the contour information be submitted based on “United State
Geological Survey datum.” It is recommended that this statement be revised to be specific and include the
latest vertical datum “NAD83”. It is also important to have the datum noted on the information submitted
for future reference.

Section 400.2680 Storm Water Design Standards

General — The current ordinance does not provide any guidance on overland flow routes. Overland flow
routes are a key feature in a stormwater conveyance system. They are especially important when the
design capacity of the underground system is exceeded. This section requires storm sewer to be design
for the 25-year frequency and 20-minut duration, when a rain event occurs that is greater than this the storm
pipes will be at peak capacity and no additional runoff will be accepted by the underground system. At the
point when the stormwater does not have any remaining capacity runoff will seek an overland flow route. If
an appropriate overland flow is not design and maintained stormwater has the potential to backup onto
properties or into structures with the potential to cause damage or present safety hazards. It is
recommended that an overland flow route be designed in conjunction with the storm sewer system to
convey the 100-year storm event.

Section 400.2690 Construction and Maintenance of Storm Water and Erosion Control Facilities

Part C./D. — While these sections include good language concerning the important maintenance
responsibilities of stormwater detention facilities, this section does not include any requirements for
maintenance agreements. It is recommended additional language similar Section 500.1790 be included to
provide the City a mechanism of enforcement for post construction stormwater runoff mitigation. Without
proper maintenance of stormwater detention facilities, overtime they can fill with silt and debris causing
them to lose capacity, plug or otherwise become ineffective and additional stormwater runoff can cause
issues downstream.

Prepared for: City Brentwood Gonzalez Companies
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2.2 Section 500 — Article XVII — Infill Development Stormwater

Management
Section 500.1710. Definitions

REGULATED INFILL DEVELOPMENT — The definition of the regulated infill development includes the
following statement, “...net additional impervious area of two hundred (200) square feet or greater and the
change or improvement requires review by the Architectural Review Board ...". It is recommended that the
reference of the Architectural Review Board (ARB) be eliminated from this definition. Gonzalez Companies
believes the purpose of the ordinance is control all net impervious additions greater than 200 square feet
not just those, which are reviewed by the ARB.

Section 500.1720. Stormwater Infill Development Permit Required — Procedure

Part A. — The description of the procedure for submittal of the Stormwater Infill Development (SWID)
permits suggests that the applicant should provide hard copies of the documentation required. This
requirement goes against the current procedure in which the SWID permits are being filed. Currently, all
SWID permit documents are being uploaded to the City’'s MyGOV system. This system allows for a
streamlined process of submittals, reviews, re-reviews and approvals, as well as overall documentation of
the timeline for submittals and evidence of personnel involved with the reviews. Itis recommended that the
ordinance be updated to include the current procedure for submittals of SWID documentation.

Appendix A contains the current SWID permit process within a flow chart that can be provided to those who
are new to the process or have questions regarding the next steps.

Part A. 1. — This section requires that an existing and proposed contour map consisting of two (2) foot
intervals be submitted with the permit. It is recommended that the ordinance be revised to require one (1)
foot contours. At some locations two-foot contours may not provide enough information for reviewers to
adequately assess the site conditions.

Additionally, in Part A. 1. this section requires that the contour information be submitted based on “United
State Geological Survey datum.” It is recommended that this statement be revised to be specific and have
the inclusion of the latest vertical datum “NAD83”.

Part A. 6. — This section requires that soils conditions “as necessary” be submitted with permit
documentation. Soils conditions are an integral part of designing and evaluating suitability of a Storm Water
Best Management Practice. It is recommended that the “as necessary” be eliminated from this section as
each submittal should be evaluating soils conditions and the evidence of this evaluations should be
provided to the reviewers along with the rest of the documentation.

Section 500.1740. Review and Inspection Fees.

The City’s current ordinance calls out base fees depending on resulting net impervious area added by the
development. However, it does not call out any requirement for additional fees when numerous reviews,
more than two, are required by the City’s stormwater engineering consultant. It is the current procedure that
when the consultant requires more than two reviews the City is charged the actual time and expenses
incurred by the additional reviews. They City should have a regulatory mechanism in place to pass these
costs along to the applicants.

Section 500.1750. Deposit

Part A — This section states, “To ensure compliance with the provisions hereof, each applicant for a
Stormwater Infill Development Permit shall deposit with the City a sum equal to the construction cost for
BMP installations to control stormwater runoff...” However, the current procedure for deposits per the
MyGOQOV site is that the fee is based upon the impervious area on the site (i.e., total square footage of
impervious x 110% = Deposit Fee in dollars). It is recommended that the ordinance be revised to reflect

Prepared for: City Brentwood Gonzalez Companies
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the current procedure or provide a range of fees depending upon an assumed cost of construction of the
Stormwater BMP, which could be based upon the size of net impervious to be detained.

Section 500.1770. Sump Pump and Downspouts.

Part A. 1. — This section states, “Stormwater discharges from downspouts or sump pumps shall be located
at least ten (10) feet from the property line whenever possible and shall in every case be located no less
than four (4) feet from the property line and shall discharging to a pervious surface or stormwater BMP...”
It is recommended that the ambiguity of this ordinance on the allowable distance be removed. The current
building setbacks allow for construction a home five (5) feet from the property line, which is likely why four
(4) feet was originally chosen as an allowable discharge point for downspouts. However, providing
discharges with only four (4) feet of pervious area to absorb into the ground is unrealistic and results in
discharges that affect the neighboring property. It is recommended that additional consideration be given
to both distance and direction of the discharges. Downspouts should not be directed toward the property
line without a minimum 20’ vegetated filter strip.

Furthermore, this section does not address popup emitters or overflow pipes from stormwater BMPs. It is
recommended that additional sections be included to address the requirement for discharge of these
stormwater pipes.

Lastly, this section does not address the direct connection of stormwater discharges to the storm sewer
system. It is recommended that an additional statement be included to prevent this or require appropriate
approvals to be obtained from MSD.

Section 500.1790. BMP Maintenance and Inspection

Part A. — This section requires that a maintenance agreement be executed prior to issuance of a SWID
permit. Maintenance of a stormwater BMP is a critical step in being able to provide lasting benefits of
storage and water quality. It is recommended to include additional requirements that an applicant should
provide a schedule of maintenance and inspection per the design requirements for the specific BMP
selected for the site. The lack of maintenance allows the stormwater BMP’s to become filled with silt, debris,
become clogged or otherwise become ineffective allowing additional stormwater runoff to discharge through
overflow pipes affecting properties downstream.

Section 500.1800. Correction of Violations

Part A. — This section indicates that a “fee shall not exceed one hundred dollars” for the administration of
City staff to coordinate corrective measures to violators. It is recommended that additional fees be
considered to cover the cost of said administration of correction actions.

2.3 Future Considerations

Gonzalez Companies recommends that the City do more to promote and implement Green Infrastructure
techniques into the redevelopment and improvements within the City.

Green Infrastructure techniques can include things such as:

Narrower right-of-way or roadway widths

Grassy swales and shoulders without curb and gutter
Pedestrian walkways that do not constitute the sidewalks
Permeable pavements (e.g., pavers, permeable concrete, permeable asphalt pavement)
Bioretention swales

Planter boxes

Curb extensions

Downspout Disconnection

Rainwater Harvesting

Rain Gardens

Bioswales
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Green Streets and Alleys
Green Parking

Green Roofs

Urban Tree Canopy
Land Conservation

Green Infrastructure techniques should utilize the landscape or nature's ability to reduce, slow, filter, and/or
absorb stormwater runoff from streets, parking lots, and buildings in a method that equals or exceeds the
existing infrastructure requirements of the City. These techniques should be consistent with best
management practices and follow recommendations provided by USEPA. Future ordinance sections can
be developed to require these important practices for sustainable development. Visit USEPA's website for
more information, What is Green Infrastructure? | US EPA.

Prepared for: City Brentwood Gonzalez Companies
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3. SECTION 3. Data Collection

3.1 Desktop Survey

A desktop survey was conducted for the purpose of obtaining characteristic basin data for use in the
modeling effort. The following data was obtained for use in the analysis:

USGS Topographic Maps

GIS Data on MSD Storm and Sanitary Sewer System

St. Louis County GIS and LiDAR Contours

Flood Maps

Property Parcel Data

Orthophotos

Land use information for Curve Numbers, Rational Method C-coefficient and Manning’s n-
value development

3.2 Public Input

The City and project team conducted a survey to gather public input. Comment forms were made available
to the public during the initial phases of this project. The forms provided residents with an opportunity to
ensure that the City and the project team were aware of their stormwater concerns as well as add detail to
help the project team in the investigation. Results of the survey were tabulated by the project team and
organized by location.

A detailed report of the public input phase was provided to the City on January 29, 2022, and has been
included herein as Appendix E.

3.3 Field Investigations

Multiple site investigations were conducted by the project team over the course of the project duration. The
purpose of these site investigations was to investigate locations identified in the lists provided by the City,
investigate the concerns provided by residents during the public comment period, confirm the drainage
patterns throughout the area, identify the characteristics of connections between basins, and identify areas
for potential improvements. Field investigations were conducted during periods of wet weather events,
freezing temperatures, snowfall and during dry periods. These field investigations were conducted on all
217 properties that were identified as potential areas of concern and the findings of the preliminary
investigation provided to the City on March 4, 2022, at which time the 42 locations were chosen for hydraulic
analysis, detailed cost estimation and prioritization ranking.

3.4 Topographic Information

LiDAR topographic information was acquired for the City for the project area. From the LIiDAR data,
contours were created which allowed the project team to efficiently determine the boundaries of the
contributing watershed to each area of study.

To supplement the LiDAR data, additional topographic survey was gathered by the project team through
the use of survey equipment. Key information at each site including size and elevation of information for
storm sewers, culverts, drainage structures, berms, and roadway were obtained. This information was
used during the analysis phase as required to determine areas of deficiencies and development of the
preliminary recommendations for improvement.

Prepared for: City Brentwood Gonzalez Companies
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4, SECTION 4. Preliminary Drainage Analysis

A preliminary drainage analysis was conducted for each area of concern. The analysis determined the
drainage characteristics at each location to use for developing preliminary recommendations at each site.
The project team used land use, impervious percentages, and topographic information along with data
obtained from site investigation and public input to conduct the analyses. In general, the following approach
was used at each site:

1. Delineate the contributing watershed (drainage basin) to the area of concern.

2. Determine the peak discharge (flow rate) for each area of concern using the rational method
for a 25-year, twenty (20) minute design storm.

3. Use flow rates to size preliminary improvement recommendations including:
a. Addinginlets
b. Increasing size of storm sewer pipe
c. Grading improvements to improve conveyance capacity

The most common observations included the lack of inlet capacity at low points in the roadway and/ or
undersized storm sewers. The preliminary analysis and recommendations for each site are described in
more detail throughout the remainder of this section.

The opportunity to incorporate detention to reduce stormwater impacts was explored; however, most of the
areas of concern were too developed, did not have available property, or were topographically located in
an area that eliminated the potential for adding significant detention. Recommendations for improvement
utilizing Best Management Practices to reduce runoff and improve water quality have been presented for
both for specific areas, as well as more generically as this recommendation for improvement is a common
recommendation for many of the issues presented.

Section 4 also provides a summary of the Opinion of Probable Cost and the Priority Ranking for each of
the sites. A detailed description of the approaches for the Opinion of Probable Cost as well as the Priority
Ranking can be found in Sections 5 and 6, respectively.

The recommendations provided in this report are preliminary in nature for the purpose of defining
the stormwater issue and identifying a possible improvement. The recommendations are
appropriate for preliminary cost estimating and prioritization. For each site, a detailed design and
analysis are required prior to construction of the recommended improvement.

Prepared for: City Brentwood Gonzalez Companies
13



City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.1 Site 1: 8 Southcote Rd.

41.1 Concerns:

Several properties in the vicinity of 8 Southcote Road in the York Village subdivision have been noted to
have sump pumps or downspouts that discharge directly onto the roadway. The addresses listed below
have all been reported in area of the stormwater issue, which is believed to stem from a lack of Stormwater
Best Management Practices (BMPs) and a minimal amount of stormwater inlets and underground drainage
system. This lack of underground conveyances in the area to remove the surface water from the roadway
creates the potential for the roadways to become inundated during heavy rains and icy during the winter
months.

e 39, 47,50, 56, & 62 York Drive
« 6,8,9, 11, & 18 Southcote Road

4.1.2 Observations:

During field investigations it was noted that water ponded at several locations within the roadway and
driveways surrounding the noted addresses. Residents also provided photographs of wet sidewalks and
driveways. There were also reports of wet or standing water in some of the yards within Site 1.

In addition to the areas of ponding, it was also noted that in areas that appeared to have good longitudinal
slope stormwater would run down the middle of the road rather than along the curb since there was not
appropriate transverse slope on the roadways.

As was mentioned in the original concern it was observed that numerous homes in the area were not in
compliance with the City Ordinance to have downspouts and sump pumps discharging less than 10’ from
the property line or discharging onto an impervious surface (City Code of Ordinances - Section
500.1770).

41.3 Drainage Characteristics:

A basin map is presented in Appendix B as Figure B-1. Stormwater generally drains from three directions
west and south on York Drive toward the intersection with Southcote Road, as well as toward the north on
Southcote Road, toward the same intersection where a depression exists just north of the intersection. The
contributing basin area to the depression at the intersection of Southcote Road and York Drive is
approximately 20.18 acres. The design storm peak flow to the depression is calculated at 37.22 cfs.

41.4 Preliminary Improvement Recommendation:

Based on discussion with the residents and a hydraulic evaluation of the storm sewer system within the
area inlet capacity was found to be insufficient for the design storm. It is recommended that the inlet at the
southwest corner inlet on Southcote Rd. be replace with a double inlet, and that an additional single inlet
be added on the northwest side of Southcote Rd. to add additional capacity.

In addition to adding capacity to the underground system in order to eliminate continual low flow events
from sump pumps and downspouts residents should be encouraged to disconnect these discharges from
impervious areas and implement a stormwater BMP. An example of the sizing requirements for a dry-well
has been included within the recommendations for improvement for this site.

A detailed illustration of the recommendations and installation details for the stormwater BMP follow in
Figure 4-1.
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41.5 Property Characteristics:

This site is located within York Village, and all the streets and properties of this subdivision are owned by
the residents and homeowners association (HOA). Therefore, the proposed improvements would be
located on private property. It is unknown if stormwater easements are currently present at this property,
however, the improvements proposed would not be within any easements and would be the responsibility
of said homeowners and HOA.

4.1.6 Opinion of Probable Cost:

The opinion of probable construction cost is $34,450 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services and potential permit acquisition as may be
required.

4.1.7 Priority Ranking:

The efficiency ranking factor for this site is 10.07. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

41.8 Site Photos:

Representative photos are provided below.

Prepared for: City Brentwood Gonzalez Companies
15



LEGEND:

POINT OF STUDY
EXISTING INLET
EXISTING MANHOLE
EXISTING STORM SEWER
PROPOSED INLET
PROPOSED MANHOLE
PROPOSED PIPE

PIPE INLET/OUTFALL
SWALE/DITCH FLOWLINE

SITE MAP ST LOUIS COUNTY, MO

PROPOSED DRY WELL &
(SEE FIGURE 4-1B)

SCALE: 1" = 40’
40’ 80’

P

. GONZALEZ COMPANIES, LLC
CITY OF BRENTWOOD 1750 BRI BARD
2438 BRENTWOOD BOULEVARD
ST. LOUIS, MISSOURI 63144 "‘ O ] Za e Z MISSOURI
PHONE: (314) 9624800 | sy (314) 9611
WWWW.BRENTWOODMO.ORG —_—




CONTRIBUTING AREA: 2375 S.F.

WQv =2375*1.14*0.95/12=214.34 CF

ASSUMING 40% POROSITY =214.34 / 0.40 = 535.85 CF OF ROCK REQUIRED
USING A 4 FOOT ROCK DEPTH = 535.85/4 = 133.96 SF

7.0X19.25=134.75 SF

P

PVC OUTLET PIPE

7.0'

ROOF DRAIN
CONTRIBUTING AREA

LEGEND:

POINT OF STUDY
EXISTING INLET
EXISTING MANHOLE
EXISTING STORM SEWER
PROPOSED INLET
PROPOSED MANHOLE
PROPOSED PIPE

>— PIPE INLET/OUTFALL
SWALE/DITCH FLOWLINE

[FIGURE #
CITY OF BRENTWOOD STORMWATER . ot Sl £ o ‘ 0 a0
8 SOUTHCOTE RD } ’ 3’5 - ‘“)‘/ ST. L SUMISSOURI
STEMAP [ | -

PHONE: (314) 961-1
ST. LOUIS COUNTY, MO




NDS, INC.
851 NORTH HARVARD AVE.
] ™ LINDSAY, CA 93247
) D TOLL FREE: 1-800-726-1994
WE PUT WATER IN ITS PLACE PHONE: (559) 562-9888

FAX: (559) 562-4488
www.ndspro.com

4" NDS GRATES OR APPLICABLE
IN LINE LOW PROFILE ADAPTERS.

4" SCH 40 PIPE CUT TO LENGTH PER 4" SCH 40 COUPLING
DEPTH OF FLO-WELL FWAS24C 24" DIA. FLOW WELL COVER.
4" PVC INLET W/ 1% MIN. SLOPE.
FINISHED GRADE
‘\ g
~- i B
¢ '
——t 10" MIN #=— z
=
~
/ >
FWFF67 POROUS FILTER
FABRIC WRAP.
1" DIA. PERCOLATION HOLE !
KNOCK OUTS SCORE AND Z
KNOCK OUT ALL HOLES =
BEFORE WRAPPING THE © 1
FLOW WELL WITH l
LANDSCAPE FABRIC. FWSPS3 (3) FLOW WELL SIDE PANELS.
FWBP24 24" DIA. FLOW WELL BOTTOM.
3/4" TO 1 1/2" CLEAN GRAVEL

4" DIA. DRAINAGE CONNECTION
BACKFILL RECOMMENDED. HOLES. UTILIZE HOLES AS NEEDED
FOR INLETS AND OUTLETS.

NOTES:

MUST BE INSTALLED 10' AWAY FROM STRUCTUREOR FOUNDATION.
. FWAS24 KIT DOES NOT COME WITH FWPB24 BTM.
. REFERENCE FLO-WELL CALCULATOR ON NDSPRO.COM

. INSTALLATION TO BE COMPLETED IN ACCORDANCE WITH MANUFACTURER'S SPECIFICATIONS.
. DO NOT SCALE DRAWING.

. THIS DRAWING IS INTENDED FOR USE BY ARCHITECTS, ENGINEERS, CONTRACTORS, CONSULTANTS AND DESIGN
PROFESSIONALS FOR PLANNING PURPOSES ONLY.

7. ALL INFORMATION CONTAINED HEREIN WAS CURRENT AT THE TIME OF DEVELOPMENT BUT MUST BE REVIEWED AND APPROVED
BY THE PRODUCT MANUFACTURER TO BE CONSIDERED ACCURATE.

/" FLO-WELL DRY WELL SYSTEM

U FLO-WELL INSTALLATION DETAIL - LOAD CLASS "A" & "B" - GRAVEL INSTALLATION DETAIL

oA wWN =

REVISION DATE 3-5-2015

| G

3 V /ATE 5k e ool Sl ern A ™ a0 DRENTWOOD HOULIVAR
8 SOUTHCOTERD | ™ “ViNAGEENTPAN : S0 o
4"1C () ST. LOUIS, MISSOURI 63144 ' O ﬂ Z a e Z ST. LOUIS, MISSOURI 63144
DRY WELL DETAIL N | e | &
ST. LOUIS COUNTY, MO

WWW.GONZALEZCOS.COM
MISSOURI STATE CERTIFICATE
OF AUTHORITY #2005038353



http://www..com

City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.2 Site 2: 28 York Drive

4.21 Concerns:

The addresses listed below have all been reported for stormwater issues near the vicinity of 28 York Drive.
Many of these issues include the lack of Stormwater Best Management Practices and City Code of
Ordinances - Section 500.1770 violations. The neighborhood has a small amount of drainage structures in
place and the excess surface water from contributing impervious areas has provided a concern for residents
in this area. Many side yards near this site are sloped so that water flows from one neighbor to the next,
leaving standing water in poorly graded areas and surface runoff that lasts well after rain events have
ended.

« 18,27, 28, 31, & 39 York Drive
¢ 34 Northcote Road
e 12 & 26 Sussex Drive

4.2.2 Observations:

Discussions with residents proved that surface runoff from neighboring properties was the major concern.
Specifically, the unlawful discharge of downspouts on impervious surfaces and/or too near the property line
was the primary concern for this site.

During field investigations, it was noted that the roadway generally had good longitudinal slope away from
the primary area of concern, but roadways slopes diminish as they approached 18 York Drive. While the
roadway had good longitudinal slope, the slopes in the yards between the houses was less pronounced.
The general lay of the land is sloping from south to north and the homes surrounding this site face east and
west creating conflicting drainage patterns and provide for flat areas where stormwater pools.

Transverse slope on the roadways appeared to be insufficient as stormwater runoff generally flowed down
the middle of the roadway and/or side to side.

As was mentioned in the original concern, it was observed that numerous homes were in fact out of
compliance with City Code of Ordinances - Section 500.1770.

4.2.3 Drainage Characteristics:

A basin map is presented in Appendix B as Figure B-2. Drainage patterns are forced to flow east to west
in between the homes along the west side of York Drive and west to east along the east side of York Drive,
while generally drainage flows from south to north within the project corridor. The conflicting drainage
patterns create flat spots in some yards, but roadway drainage is positive. At the intersection of York Drive
and Northcote Road, the longitudinal slope flattens out and there are some localized depressions and storm
sewer inlets that collect water at this intersection. The contributing drainage basin area to the localized
depression at the intersection near the project site is approximately 0.7 acres. The design storm peak flow
within this area is calculated at 1.9 cfs.

4.2.4 Preliminary Improvement Recommendation:

A hydraulic evaluation of the storm sewer system and allowable gutter spread within the area indicated that
both inlet and storm sewer pipe capacity is sufficient for the design storm.

The lack of transverse slope within the roadway allows gutter spread beyond what is typical, which leads
to the potential for wet, slippery, or icy conditions. The downspout discharges also contribute additional
surface flows, which do not have the opportunity to absorb into the pervious surface before flowing onto
neighboring properties.
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Proposed recommendations for improvements to this site include transverse slope corrections through an
asphalt resurfacing, which should build up the pavement and shed the water toward the curb and gutter
and result in appropriate gutter spread. However, these costs have not been included within the Opinion
of Probable Costs.

In order to correct the additional surface flows from the downspouts and sump pumps, a Stormwater Best
Management Practice is recommended. While many Stormwater Best Management Practices are available
for this site, we have focused on the implementation of a “rain garden,” which is a commonly used BMP
that can help reduce surface runoff, improve water quality, and can be an aesthetic improvement. The rain
gardens can also help prevent ponding or wet areas with yards.

A detailed site investigation is required for the selection and use of any BMP. More information on the selected
BMP and many others can be found in Appendix F, Stormwater Best Management Practices Guide. A detailed
illustration and installation details for the recommended improvement follow in Figure 4-2.

4.2.5 Property Characteristics:

This site is located within York Village, all of the streets and properties of this subdivision are owned by the
residents and homeowners association (HOA). Therefore, the proposed improvements would be located
on private property. It is unknown if stormwater easements are currently present at this property, however,
the improvements proposed would not be within any easements and would be the responsibility of said
homeowners and HOA.

4.2.6 Opinion of Probable Cost:

The opinion of probable construction cost is $30,340 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services and permit acquisition, as may be required.

4.2.7 Priority Ranking:

The efficiency ranking factor for this site is 19.57. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

4.2.8 Site Photos:

Representative photos are provided below.
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Native Plants that can survive in
both wet and dry conditions
planted in the low area

Residential Rain Garden

Native Plants that are better suited
to drier conditions along the
higher edges

Overflow structure (if needed)

Ponding zone (low area) allows
water to collect and pollutants/or-
ganic matter to settle and
accumulate. Needs to be cleared
out in the spring.

Root zone of at least 8” for nutrient
uptake, water filtration and
microbial activity

soil mixture (if needed):

50-60% sandy soil
Gravel resevoir of at least 4" to 20-30% compost
store water until it infiltrates into 20-30% topsoil

the surrounding earth

Perforated Pipe (if needed)

CONSTRUCTION
STEP 1 - CALL ONE CALL - CALL ONE CALL UTILITY LOCATING BEFORE ANY EXCAVATION AND ALSO CHECK FOR PRIVATE CABLE, PROPANE,
ELECTRIC, AND OTHER LINES. MAKE SURE TO HAVE A PLAN AND PHONE NUMBERS OF WHO TO CALL IN CASE THERE IS ANY DAMAGE TO UTILITIES.
STEP 2 - OUTLINE THE GARDEN: MARK THE BOUNDARIES OF THE RAIN GARDEN EXCAVATION AREA. CONFIRM THE FLOW OF WATER INTO THE RAIN GARDEN,
CHECKING THE AREAS THAT ARE TO CONTRIBUTE RUNOFF TO THE PRACTICE. THIS MAY REQUIRE USING A SURVEY LEVEL OR HAND LEVEL AND A SURVEY ROD
TO CHECK SPOT ELEVATIONS AND CONFIRM FLOW PATHS.
STEP 3 — EROSION CONTROL: IT IS BEST TO DIG THE RAIN GARDEN WHEN THE WEATHER IS EXPECTED TO BE DRY FOR SEVERAL DAYS. INSTALL A ROW OF SILT
FENCE BELOW THE CONSTRUCTION SITE IN CASE OF RAIN. COVER STOCKPILES OF SOIL TEMPORARILY WITH A TARP TO PREVENT THE MATERIAL WASHING
AWAY.
STEP 4 - DIG BASIN — ELEVATIONS ARE KEY: EXCAVATE THE RAIN GARDEN AREA AND SIDE SLOPES. THE RAIN GARDEN SURFACE AREA SHOULD BE AS FLAT AS
POSSIBLE WHILE SIDE SLOPES CAN BE NO STEEPER THAN 3:1. IN ORDER TO NOT COMPACT THE SOIL, ENSURE THAT HEAVY EQUIPMENT WORKS FROM THE SIDES
TO EXCAVATE THE RAIN GARDEN TO THE DEPTH AND DIMENSIONS SPECIFIED IN THE DESIGN.
THE OUTLET OR OVERFLOW SHOULD BE SET AT THE MAXIMUM PONDING ELEVATION AND SLOPE DOWNWARD AWAY FROM THE BASIN, WITH THE FLOW PATH
UNOBSTRUCTED. IF A BERM IS UTILIZED TO CREATE THE REQUIRED PONDING DEPTH, THE BERM SHOULD BE THOROUGHLY COMPACTED SO IT DOES NOT FAIL
WHEN IT GETS SATURATED. IF THE SITE SOILS ARE VERY LOOSE OR SANDY, THIS MAY REQUIRE SOME CLAY TO BE ADDED. THE BOTTOM OF THE EXCAVATION
SHOULD BE AS DEEP AS NECESSARY TO ACCOUNT FOR THE COMPONENT LAYERS INCLUDED IN THE DESIGN. WORKING DOWNWARD FROM THE TOP, THESE
INCLUDE PONDING DEPTH, MULCH, AND SOIL FILTER BED AS NECESSARY. FOR EXAMPLE:
g 6 INCHES PONDING +
O 2 INCHES MULCH +

18 INCHES SOIL =
g 26 INCHES DEEP, BELOW THE SURFACE ELEVATION.
IF THE EXISTING SOIL HAS GOOD INFILTRATION FOR THE RAIN GARDEN, THE EXCAVATION NEED NOT BE AS DEEP. IN THESE CASES, THE INSTALLER SHOULD
EXCAVATE TO 2" BELOW THE BOTTOM OF THE MULCH LAYER (10" IN THE EXAMPLE ABOVE), TO PREPARE FOR THE ADDITION OF 2” OF COMPOST.
STEP 5 - ADD COMPOST AMENDMENT (IF APPLICABLE): IF FILTER BED SOIL MIX IS NOT REQUIRED, ADD 2" OF COMPOST TO AMEND THE EXISTING SOILS.
STEP 6 - TILL BOTTOM OF BASIN: TILL THE BOTTOM SOILS TO A DEPTH OF 6” TO PROMOTE GREATER INFILTRATION AND INCORPORATE THE COMPOST
AMENDMENT, IF APPLICABLE. ENSURE THAT THE BOTTOM IS AS LEVEL AS POSSIBLE.
STEP 7 — SPREAD FILTER BED SOIL MIX: PLACE THE SOIL MIX DIRECTLY INTO THE BOTTOM OF THE EXCAVATION. PLACE THE SOIL MIX UNTIL THE DESIRED TOP
ELEVATION OF THE RAIN GARDEN IS ACHIEVED (ACCOUNTING FOR 2" — 3" OF MULCH). WATER THE SOIL MIX WELL WITH A HOSE TO ALLOW IT TO SETTLE. WAIT A
FEW DAYS TO CHECK FOR MORE SETTLING, AND ADD ADDITIONAL SOIL AS NEEDED.
STEP 8 — INSTALL PLANTS AND MULCH: PREPARE HOLES FOR TREES AND SHRUBS ON RAIN GARDEN BASIN SURFACE, INSTALL VEGETATION, AND WATER
ACCORDINGLY. PLANT TREES AND SHRUBS AFTER THEY GO DORMANT IN THE LATE FALL, IF POSSIBLE.
AVOID TREES AND SHRUBS ON THE BERM, IF IT IS PRESENT. INSTALL ANY TEMPORARY IRRIGATION. PLACE THE MULCH AROUND THE PLANTS, AS PER THE
DESIGN. WATER PLANTS DURING WEEKS OF NO RAIN FOR AT LEAST THE FIRST TWO TO THREE MONTHS.
STEP 9 — INSTALL INLET: INSTALL ANY PRE-TREATMENT FEATURES ASSOCIATED WITH THE PLAN, SUCH AS A STONE PAD AT THE MOUTH OF DOWNSPOUTS.
STEP 10 — RESTORE DISTURBED AREA: SEED AND STRAW OR SOD ALL SIDE SLOPES, BERMS, AND DISTURBED AREAS OUTSIDE THE RAIN GARDEN AREA. ASIDE
FROM THE BERM, THESE AREAS MAY ALSO BE PLANTED WITH NATIVE PLANTS.
STEP 11— INSPECT: INSPECT THE RAIN GARDEN AFTER SEVERAL RAIN EVENTS TO LOOK FOR ANY NEEDED ADJUSTMENTS: ENSURE THAT RUNOFF IS ENTERING
THE RAIN GARDEN PROPERLY, THE GARDEN IS DRAINING PROPERLY, THERE IS NO EROSION AT INLETS AND OUTLETS, AND PLANTS ARE SURVIVING. REMOVE
SILT FENCE ONCE THE SITE IS SUFFICIENTLY VEGETATED AND STABLE.

MAINTENANCE
THE FOLLOWING MAINTENANCE SHOULD BE PERFORMED TO KEEP PERVIOUS PAVEMENT FUNCTIONING PROPERLY:
O DURING THE FIRST FEW MONTHS, WATER NEW PLANTS TO ENSURE ESTABLISHMENT.
g IN THE SPRING OR FALL, REPLACE DEAD PLANTS OR DIVIDE PLANTS THAT HAVE EXCEEDED THEIR ALLOTTED SPACE.
ONCE A YEAR, ADD MULCH TO NOURISH THE PLANTS AND MINIMIZE THE GROWTH OF WEEDS.
g DO NOT ADD CHEMICAL FERTILIZERS, HERBICIDES, OR PESTICIDES.
REMOVE ANY WEEDS BY HAND PULLING.
CHECK FOR SIGNS OF EROSION NEAR THE INFLOW AND OUTFLOW AND ADDRESS AS NEEDED BY ADDING COBBLE OR GRAVEL.
g REMOVE ACCUMULATED SEDIMENT AND DEBRIS AS NEEDED.
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4.3 Site 3: 5 & 6 Cricket Lane

4.3.1 Concerns:

After periods of heavy rainfall and typically in the spring, the residents located at 5 & 6 Cricket Lane
experience heavy groundwater and surface flows coming from the south. The property south of this area
is a fairly large approximately 2-acre lot that sits on a hill. Much of this lot has been developed with a large
home, garage, driveway, and patio area. The residents at 5 & 6 Cricket Lane claim that the area has been
re-developed over the last 30 years and the increased impervious area is exacerbating the natural ground
water present at this location. In addition, 6 Cricket Lane a has concern that newly installed landscaping
berms from the neighbors contributes additional surface flows, which are redirected toward their home.

It has also been noted that a French Drain has been installed near the property line between the property
to the south and the lower lying properties of 5 & 6 Cricket Lane. The concern is that this French Drain also
contributes to the discharges onto these properties.

Lastly, it was noted that each of the subject properties within this site has discharge pipes, which drain
directly onto the roadway. These discharge pipes contribute to a steady flow of water on the roadway,
which is undesirable by the other neighbors in the project area.

4.3.2 Observations:

Site visits were conducted during wet weather events, as well as periods without rain for more than 72-
hours, during the spring of 2022. During both wet and dry site visits, the steady discharge onto the roadway
was apparent. The natural occurrence of the ground water was likely intensified through the development
of all three lots within this area. The existing French Drains installed on these properties to help reduce
ground water seepage into pools and basements have been left to discharge directly onto the roadways or
the neighboring property.

While the installation of the French Drain system was completed on multiple properties with good intentions,
it is likely that there have been several instances of negligence. A French Drain system can be an
appropriate stormwater best management tool, but it can only operate as well as it was installed and
maintained. This is true for all stormwater BMPs. Maintenance and inspections are critical for the long-
term performance of these structures.

The nearest underground stormwater conveyance system or channelization structure is about 600’ from
the high point of the properties. Surface flows are generally limited to around 300’ and with the addition of
the ground water flows an additional underground system could be beneficial.

4.3.3 Drainage Characteristics:

A basin map is presented in Appendix B as Figure B-3. Drainage patterns flow from south to north across
the subject properties. The effluent water from the properties flow onto Cricket Lane and continue north to
the first set of drainage structures halfway between the 90-degree bend near 6 Cricket Lane and York Drive.

It is likely due to the steep grades on Cricket Lane that there is some by-pass of the initial inlets and
stormwater ultimately collects in the low area at the intersection of York Drive and Cricket Lane. However,
since no concerns were raised north of the 90-degree bend near 6 Cricket Lane the drainage analysis was
limited to these upper reaches. The contributing basin for Site 3 is approximately 1.01 acres. The design
storm peak flow to the depression is calculated at 2.84 cfs.

4.3.4 Preliminary Improvement Recommendation:

It is recommended that previously installed French Drainage systems be upgraded to provide for proper
installation of the discharge pipe and regular maintenance schedule is established for this BMP.

Prepared for: City Brentwood Gonzalez Companies
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In order to limit the flow length in which surface water must travel, additional underground storm sewers
can be installed to provide proper conveyance and provide for additional relief of the naturally occurring
groundwater. Each of the homes have discharge pipes, which should be discharging into a stormwater
BMP rather than onto the roadway. In order to correct the flows from the downspouts, a Stormwater Best
Management Practice is recommended. While many Best Management Practices are available for this
site, we have focused on the proper implementation and maintenance of a French Drain for this site.

A detailed site investigation is required for the selection and use of any BMP. More information on the selected
BMP and many others can be found in Appendix F, Stormwater Best Management Practices Guide. A detailed
illustration and installation details of the recommended improvement follow in Figure 4-3.

4.3.5 Property Characteristics:

This site is located within York Village and all of the streets and properties of this subdivision are owned by
the residents and homeowners association (HOA). Therefore, the proposed improvements would be
located on private property. It is unknown if stormwater easements are currently present at this property,
however, the improvements proposed would not be within any easements and would be the responsibility
of said homeowners and HOA.

4.3.6 Opinion of Probable Cost:

The opinion of probable construction cost is $39.390 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services and permit acquisition as may be required.

4.3.7 Priority Ranking:

The efficiency ranking factor for this site is 20.52. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

4.3.8 Site Photos:
Representative photos are p_r_gvided b
AR\ | 7w -

elow.
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4.4 Site 4: York Village

441 Concerns:

During the preliminary investigation phase, a large number of the addresses were provided by City staff
and Alderman with concerns relating to sump pumps and downspouts discharging directly onto sidewalks,
driveways, and pavement. These discharges were claimed in areas that were prone to icy conditions during
the winter.

In total, there were 167 addresses all around the City, which were included in the preliminary investigation
where sump pumps or downspouts discharging onto impervious surfaces were noted as the primary
concern. This was 77% of total properties investigated during the initial phases of the stormwater
management plan. York Village had the highest concentration of these types of concerns. The following
addresses were included in reports of illicit discharges (not previously included):

e 12,14, 20, 21, 24, 26, & 27 York Hills Drive
e 9 23, 26, 31, & 42 Middlesex Drive

Section 500.1770 of the City’s code requires, “Stormwater discharges from downspouts or sump pumps
shall be located at least 10 feet from the property line whenever possible and shall in every case be
located no less than 4 feet from the property line and shall discharge to a pervious surface or stormwater
BMP.”

442 Observations:

There are couple of purposes for the enforcement of this ordinance. First, the ordinance was implemented
to help keep one homeowner from discharging stormwater off their property and onto a neighboring
property. Secondly, having the discharge occur a minimum of four feet and more desirably ten feet from
the property line would allow these discharges to be reabsorbed into pervious areas rather than discharging
onto the roadway, lessening the effects of urbanized stormwater runoff.

If homeowners are not required by ordinance to disconnect these discharge pipes, the corrective measure
would either fall upon the homeowner or City to construct a stormwater BMP. The stormwater BMP would
be used to control the discharge rates, as required by MSD, and the new underground conveyance system
would be used to carry the stormwater away from the sites.

443 Drainage Characteristics:

Drainage characteristics for the specific sites can vary widely. Representative calculations and sites were
provided in Sites 1-3. The contributing area is calculated by determining the combination of impervious
and pervious areas that drain to the stormwater BMP. This contributing area and soils conditions are used
to calculate the size of the selected BMP.

444 Preliminary Improvement Recommendation:

While Sites 1-3 also had solutions that surrounded Stormwater Best Management Practices, this section
will focus more on a more general solution that can be used as a tool to aid the City’s residents who need
to come into compliance with the ordinance, which will improve water quality and reduce stormwater runoff.

Implementation of stormwater BMPs, which improve water quality and reduce runoff, can be eligible for a
number of grants. MSD regularly announces Rainscaping Cost-Share and Small Grant programs for
eligible watersheds. Information on their current program is available on their website at:
https://msdprojectclear.org/what-we-do/rainscaping/small-grants/ .
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Eligible projects include things such as:

Woodland Restoration

Creek Corridor Vegetative Buffers
Rain Gardens

Bioswales

Rock Weirs and Filters Socks

Lawn Alternatives

Green Roofs

Permeable Pavers

Rainwater Harvesting

Soil Amendments and Mulching
Yard Management

Figure 4-4 contains the available information from the 2022 Round for the Rainscaping Cost-Share
Program, the latest available information from the MSD Clear Rainscaping Small Grant Program, and
additional details concerning many of these stormwater BMPs.

4.4.5 Property Characteristics:

The proposed improvements would be located on private property.

4.4.6 Opinion of Probable Cost:

The opinion of probable construction cost varies depending on size and type of impervious but an average
cost of $6,500 is an average amount and has been used to priority rank the representative site. Please
note that this cost does not include engineering services and permit acquisition as may be required.

4.4.7 Priority Ranking:

The efficiency ranking factor for this site is 24.07. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

448 Site Photos:

Representative photos are provided below.
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http://www.deercreekalliance.org

Rainscaping Cost-Share Program
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This Rainscaping Cost-Share Program is a program of the Missouri Botanical Garden’s Deer Creek Watershed Alliance
(DCWA). The purpose of this program is to improve water quality and benefit aquatic life in Deer Creek and its tributaries
by installing landscaping that helps manage stormwater by capturing rain where it falls, instead of allowing water to run
off-site.

Rainscaping is any combination of plantings, water features, catch basins, permeable pavement, and other activities that
manage stormwater as close as possible to where it falls, rather than moving it someplace else.

Rainscaping can also be employed to solve a drainage problem, increase aesthetic appeal, improve property values, and/or
attract birds and butterflies, in addition to other benefits. Rainscaping practices can include features such as rain gardens,
bioswales, trees and shrubs, green roofs, etc. to slow down, soak up and reuse rainwater before it carries pollutants to a
local stream.

//D/Log/bam %wiﬁé&finw

PROGRAM REQUIREMENTS FUNDING SELECTION CRITERIA
¢ Site must be located within one of the Program Only completed applications will be considered. Only appropriately
Focus Areas (see maps at deercreekalliance.org/ designed eligible improvements will be reviewed.

cost-share). Landowners including residential,
institutional and commercial are eligible to
participate.

In addition, priority will be given to projects that meet one or more
of the following criteria: large amount of stormwater managed,
high percentage of native plants, cost effective project, appropriate

* Only projects to be installed after the award design, and appropriate and detailed maintenance plan.
notification date will be considered.

e Application must include a plant-based solution that REIMBURSEMENT GUIDELINES
removes and replaces a minimum of 100 square feet

of established lawn, invasive species, impervious
surface, or bare ground. No re-landscaping of
previously landscaped areas will be accepted. For
more details, download the Eligible Improvements
List at deercreekalliance.org/cost-share.

Each landowner with property located in one of the Program
Focus Areas is eligible to receive a rebate of 75% of approved and
documented costs up to a maximum of $4,500 or 60% of approved
and documented costs up to a maximum of $6,000 for project
design, implementation, and/or maintenance costs incurred for

Rainscaping Cost-Share funded feature(s).
e A 1-3" mulch layer is expected where appropriate
to inhibit weed growth, prevent soil loss and retain All reimbursable labor costs must be completed by a qualified

moisture. professional and/or contractor formed and operating as a duly

registered business in the State of Missouri.
¢ Include a plant list. The use of a significant

percentage of Missouri native plants and/or their Save all itemized receipts and/or invoices to submit to Deer Creek
cultivars is expected. The planting of invasive Watershed Alliance. Site visits will be scheduled to verify that
species is prohibited. See deercreekalliance.org/ projects have been appropriately installed prior to reimbursement.

cost-share for plant suggestions and for a list of
prohibited invasive species. Use plant palette
recommendations or defend alternatives.

e Landowner agrees to maintain the design feature
for a minimum of five years, including watering
plants during the establishment phase, weeding,
pruning, annual mulching, and plant replacement as
needed.

e Application must be submitted and signed by the et : WA SN A = : %
actual landowner. See mobot.org/rainscaping for rainscaping solutions and details.
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Name Phone Number

Address

Municipality Zip

Email address

1. Isyour property located in one of the Rainscaping Cost-Share Program Focus Areas? O Yes O No

(Go to deercreekalliance.org/cost-share to view detailed Focus Area maps.)
2. Would you like to receive the Deer Creek Watershed Alliance quarterly newsletter? O Yes O No

3. Didyou attend a required landowner orientation? O Yes [ No Date of orientation:

4. Projectis (check one): O Residential
O Institutional/Commercial (includes businesses, schools, governments, churches, etc.)

5. Are any of your neighbors also submitting applications? O Yes O No
If yes, what are their names and addresses?

6. Type(s) of rainscaping to be installed; check all that apply and indicate size of each. (Go to mobot.org/rainscaping for step-
by-step rainscape planning guidance.) NOTE: choose only one box for each rainscaping feature you are implementing;
multiple checked boxes mean multiple features are being proposed.

Plant-based solutions The following improvements must be paired
with a plant-based solution:
O Native soil rain garden: sq. ft. x inches ponding depth
O Engineered bioretention (MSD permit required*): sq. ft. x inchesdeep O Permeable pavers: __ sq. ft. x
O Bioswale(s): sq. ft. x inches deep inches gravel layer depth
O Lawn alternatives (replace turf grass or invasives with trees and groundcover, shrubs, O Soil amendments
perennials and/or prairie plants): sq. ft. O Filter socks
O Upland woodland restoration: sq. ft. O Rock weirs
O Lowland woodland restoration (creek corridor vegetative buffer): sq. ft. O Rainwater harvesting: cistern(s) or
O Green roof: sq. ft. rain barrel(s): gallons
O Other:

* To obtain an over the counter MSD permit, contact Engineer of the Day at (314) 768-2705.

7. Isyour rainscaping feature(s) replacing one or more of the following? (Note: previously landscaped areas are NOT eligible.)

Lawngrass: O Yes O No Bareground: O Yes O No
Invasive species: O Yes O No Pavement: 0O Yes O No

Other; please explain:

For a list of invasive species, see deercreekalliance.org/cost-share.

8. Areyou installing a rain garden or permeable pavers? O Yes O No

If yes, what was the percolation test result for each rain garden and/or permeable paver feature (in inches per hour
drained)?

Indicate test location(s) and result(s) on your landscape drawing. (Percolation test instructions mobot.org/perc.)

APPLICATION, PAGE 1 OF 3
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9. Describe your mulching and/or soil amendment strategy. What kind and how much will be applied? Please also indicate
type of compost or soil to be added or aeration method to be used if applicable.

10. Describe/attach your maintenance plan—this is a critical component for all approved proposals. See maintenance resources

and recommendations at deercreekalliance.org/cost-share.

11. List plants to be installed, including genus and species, common name, quantity, spacing, container size. Indicate which
plants are native (including native cultivars). Attach additional paper as needed.
Plant Genus & Species Container

. . Common Name Quantity Spacing . Cost Native?
(List each plant species separately) Size

12. Summarize your total costs and enter in the table below. Your application must also include an itemized budget showing

design, installation, and maintenance (material and labor) costs which should add up to the costs you enter in the table.

Materials Cost Labor Cost TOTAL COSTS Rebate Requested

Design

Installation

Maintainance

TOTALS

Please note that design and labor costs can only be reimbursed for a qualified registered professional and/or contractor.

If do-it-yourself (DIY) design, installation, and/or maintenance is employed, labor costs cannot be reimbursed. Equipment
rental for DIY projects and an itemized material list including cost per item per feature must be attached.

Which rebate are you requesting? (check one): O 75% up to maximum of $4,500 [ 60% up to maximum of $6,000

12a. Who designed the landscaping? (check one): O Do-it-yourself O Contractor
12b. Who will install the landscaping? (check one): O Do-it-yourself O Contractor
12c.  Who will maintain the landscaping? (check one): O Do-it-yourself O Contractor

12d. If seeking reimbursement for labor by a qualified registered professional and/or contractor, please provide name and

contact information for each.

12e. When will your project be installed? (check one): O Fall 2022 O Spring 2023

APPLICATION, PAGE 2 OF 3 (BE SURE TO INCLUDE YOUR SIGNATURE ON PAGE 3)

FIGURE 4-4A


http://deercreekalliance.org/cost-share

13. Include a landscape design drawing with planting plan. (Download graph paper and review a sample design drawing at
deercreekalliance.org/cost-share). Drawings must include:

14.

15.

13a.

13b.
13c.
13d.
13e.

13f.

13g.
13h.

13i.
13j.

13k.

131.

Indicate scale. Landscape design drawing should be scaled to 1" = 8’ or a similar scale. (For example, a %4” graph
paper square can equal 2'. Do not resize drawings as this will affect the true scale.)

Show existing utility lines (call 1-800-DIG-RITE) and buildings.

Indicate positions of existing trees and vegetation.

Show location, shape, and dimensions of the rainscaping feature(s) you intend to install.

Write the square footage of each feature adjacent to each of these areas on your drawing.

Show location(s) of rainwater harvesting feature(s), i.e. cisterns or rain barrels, and the size of each if included.
Show slope by drawing arrows that point downhill or note when there is no slope.

Show where plants are to be installed and how many of each plant species is to be planted with names specified.
Show and label yard-bordering streets.

If installing rain garden(s), please include/show the following:
e percolation test location(s) and results

e planned ponding depth

e |ocation(s) of rain garden inflow and overflow

If installing permeable pavers, please include/show the following:
e percolation test location(s) and results
e planned gravel layer depth

Optional: attach additional plan(s) showing cross sections with elevations.

If there are multiple features that cannot be included in one drawing, an overall site map is required.

Take photographs of your current site. Loose photos must be attached to an 8%" x 11" piece of paper. You must:

14a.

14b.
14c.
14d.

Show exact future location(s) of your rainscaping feature(s). We must be able to see what currently is in the location
where you intend to add a rainscaping feature.

Show proximity of the feature(s) to the street.
Include descriptive labels on all photos.

Clearly label all pages with your name and address.

SIGNATURE/AGREEMENT

I have read and agree with all Rainscaping Cost-Share Program requirements.

| agree to maintain the rainscaping feature(s) for a minimum of five years, including watering plants, weeding, pruning,
annual mulching, and plant replacement as needed.

| understand that this program is partially funded with public money, therefore names, addresses, and project data
may be shared with partners as requested.

| understand that the Rainscaping Cost-Share Program parameters and the Rainscaping Guide are provided as
guidelines only. Landowners are solely responsible for ensuring the success of their own rainscaping feature designs
and implementations. Grant application review and acceptance for funding does not imply program, funder, or partner
endorsement or responsibility for proper design, installation, or maintenance.

| will allow Deer Creek Watershed Alliance representatives to come onto my property to assess and photo-document
installed features. | will also allow them to use pictures of this project for outreach efforts or publications. | understand
that photographs will not reveal street location or property ownership details without my express permission.

Landowner Signature (signature required)

APPLICATION, PAGE 3 OF 3
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Rainscaping Cost-Share Program

Deer a project of
Creek ﬁéjuj MissouRri

o United States
Watershed BoTaNICAL Environmental Protection
Alliance GARDEN Agency
ROUND | ROUND 2022
Cost-Share Applications Due 7.30.21 6.3.22
Project Notifications Out 8.30.21 7.15.22
Planting Time Fall 2021 or Spring 2022 Fall 2022 or Spring 2023
Project Receipts and Completion Forms Due 10.20.21 for Fall 2021 installs 10.14.22 for Fall 2022 installs
6.22.22 for Spring 2022 installs 6.16.23 for Spring 2023 installs
Quality Control/Ground Truthing/ Within 6 weeks of receipt of Project Completion Forms
Completion Forms Processed
Cost-Share Funds Dispersed to Landowners Within 12 weeks of receipt of Project Completion Forms
Maintenance Reimbursement Forms and Receipts Due 5.20.22 for Fall 2021 installs 5.19.23 for Fall 2022 installs
9.1.22 for Spring 2022 installs 11.17.23 for Spring 2023 installs

Applications must be postmarked by 5 p.m. on the due
date. Electronic submittals will not be accepted. Please

To be eligible, please include the following: make a copy of your FULL application for your records. We
cannot take responsibility for applications lost in the mail.

If you submit your application by mail, keep your receipt as
O Have you answered all application questions? proof of mailing.

Incomplete applications will not be reviewed.

O Two copies of your fully completed application

O Did you remember to sign the form?

. Submit applications to:
O Maintenance plan

O Budget detail—itemized materials list including cost per Deer Creek Watershed Alliance
item c/o Missouri Botanical Garden — Sustainability Division
O Detailed plant list CBEC — West

4651 Shaw Blvd.
St. Louis, MO 63110

O Landscape drawing(s) with all required components
included (do not resize original design)
O Photo(s) as previously specified Questions? Contact (314) 577-0202 or

O Bonus points—additional project details and description rainscaping@mobot.org.
of installation process

The Rainscaping Cost-Share Program is funded by Metropolitan St. Louis Sewer District, Mabel Dorn Reeder Foundation, and US EPA Region 7
through the Missouri Department of Natural Resources (subgrant number G19-NPS-11), under Section 319 of the Clean Water Act.

FIGURE 4-4A


mailto:rainscaping%40mobot.org?subject=

MSD Project Clear | 15

MSD PROJECT CLEAR RAINSCAPING
SMALL GRANTS APPLICATION

CONTACT INFORMATION & SCOPE OF PROJECT

Name Phone Number

Project Address

Mailing/Billing Address

City State Zip

Email address

1. Project is (check one): [ Residential [ mstitutional

(includes businesses, schools, governments, churches, etc.)

2. Type(s) and size(s) of rainscaping to be installed; check all that apply. (Go to www.mobot.org/rainscaping for
step-by-step rainscape planning guidance. NOTE: choose a box for each separate rainscaping feature you are
implementing; multiple checked boxes mean multiple features are being proposed.)

D Native soil rain garden: sq. ft; ponding depth; perc. test results
(ensure perc test is completed, and basin and overflow are noted on design. (inches/hour drained)
profile design recommended on top of landscape design.)

|:| Engineered bioretention: sq. ft; ponding depth; perc. test results
(MSD Permit Required*) (inches/hour drained)

D Lawn alternatives: sq. ft.
(replace turf grass or invasives with trees and groundcover, shrubs, perennials and/or prairie plants)

D Permeable pavers: sq. ft; # of base layers;
(profile design recommended to total inches of base layers perc. test results
show size and number of base layers) (inches/hour drained)

[] Rain barrel(s) or cistern: gallons

] Bioswale(s): sq. ft.

D Woodland restoration: sq. ft.
(invasive species removal and replacement)

D Green roof: sq. ft.

D Other:

*To obtain an over-the-counter MSD permit, contact Engineer of the Day at (314) 768-2705.

3. Is your rainscaping feature replacing one or more of the following?
(NOTE.‘ existing landscaped areas are NOT eligible)

Lawn grass: D Yes D No Bare ground: D Yes D No
Invasive species*: I:I Yes D No Pavement: D Yes D No

Other; please explain:

*For a list of invasive species, see www.mobot.org/rainscaping.

- Application, page 1 of 4
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BUDGET

Materials/Items (plants, soil, gravel, etc...)
All plant species must be noted separately

Source (attach source if
not on official bid)

Plant Genus and Species

Common Name

FIGURE 4-4B
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" Quantity | Price per item/ | Total price Running Spacing Container Size | Native (Yes or No) | Additional Information
d plant Per Item Total
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
$ $ $
Materials Total | § $
Design* Total | § $
Labor* Total | § $
Project Total | § $
Amount $ $

Requested for
Award

FIGURE 4-4B
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OUTREACH

4. Will you allow MSD Project Clear to use pictures and/or information from your project in public outreach

efforts or publications?
D Yes D No

5. Please note that design and labor costs can only be included if a contractor is employed. If do-it-yourself (DIY)
design and/or installation is employed, labor costs cannot be reimbursed. Therefore, equipment rental for DIY
projects should be listed under materials. In addition, an itemized materials list including the cost

per item per feature must be attached.
5A. Who designed the landscaping? (check one): ] Do-it-yourself [ contractor
5B. Who will install the landscaping? (check one): D Do-it-yourself |:| Contractor

5C. If using a contractor, name those that you plan to or have solicited bids from & indicate which plan you would

like to move forward with:

5D. Who will maintain your feature?

ATTACHMENTS — IMPORTANT: Clearly label each attachment with your name and address.)

D If requesting contractor-installed project, please include bid on contractor letterhead.
D If installing a DIY project, please print off copies of any online pricing you have sourced.
D Landscape design drawing(s)/planting plan(s). (See Landscape Drawing Requirements.)

D Photograph(s) of your site. Please including the following: (1) Show exact future location(s) of your rainscaping feature(s) (we must be able to
see what is currently in the location where you intend to add a rainscaping feature); (2) Show proximity of the feature(s) to the street; (3) Include
descriptive labels on all photos; (4) Include aerial photograph or aerial satellite image from Google Maps; (5) Loose photos must be attached to
an 8%” x 11” piece of paper.

D Maintenance plan (specify who will take care of the plan)

D Soil amendment strategy (if applicable) including—mulch: what kind, how thick, where from; if compost applied: quantity (in inches), what kind,
where from; if aeration method is used: type of aerator and depth of aeration in inches.

D BONUS: Include project narrative/description.

SIGNATURE/AGREEMENT

+ LT have read and agree with all MSD Project Clear Rainscaping Small Grants Program requirements and watched required Instructional Videos.

- [ agree to maintain the rainscaping feature(s) for a minimum of five years, including watering plants during the establishment phase, weeding,
pruning, annual mulching, and plant replacement as needed.

- I do not intend to sell my house at this time.
+ [ understand that this program is partially funded with public money, therefore names,addresses, and project data may be shared with partners as requested.

- I understand that the Rainscaping Small Grants Program parameters and RainScaping Guide are provided as guidelines only. Landowners are solely
responsible for ensuring the success of their own rainscaping feature designs and implementations. Grant application review and acceptance for
funding does not imply program, funder, or partner endorsement or responsibility for proper design, installation, or maintenance.

- I agree to locate any underground utility lines by calling 1-800-344-7383 (DIG-RITE) and provide proof of the appointment with photos, or the DIG
RITE report. Missouri law requires that a location request be placed before beginning any excavation.

Landowner signature

Print name

- Application, page 4 of 4 -
FIGURE 4-4B
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4.5 Site 5: 9433 Pine Avenue (McKnight Rd.)

4.5.1 Concerns:

Several issues were reported by residents at 9429 & 9433 Pine Avenue and 2 Whitehall Court. Each of
these addresses are affected by stormwater that comes off of McKnight Road and flows into the driveways
and backyards of adjacent homes, as well as the intersections of these streets.

One resident at 9433 Pine Avenue was concerned that the surface flow coming down from McKnight Road
was too great for storm inlets and provided statements that “most of the water coming down McKnight Road
enters the driveway instead of flowing into the storm basin”.

It was also noted that additional houses on Pine Avenue (9429 and 9425) have water that drains to the
west after coming off McKnight Road, overwhelming the drainage system on Pine Avenue. Similar
concerns were made from the owner at 2 Whitehall Court.

4.5.2 Observations:

During site visits to McKnight Road, it was noted that there are several stormwater inlets along the west
side of the roadway, but each of the inlets seemed to have been restricted by several factors. Some inlet
throat heights and lengths were limited due to roadway resurfacing, concrete sidewalk construction, or
generally blocked by debris.

The restrictive throat heights and lengths contribute to the ability to accept the excessive surface flows seen
by the residents. Additionally, it was noted that each of the concerned residents was located near the low
point in the roadway where longitudinal slopes flatten, and gutter spread becomes the widest with the slower
moving water.

4.5.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-5. Drainage patterns along McKnight Road is
generally southward from York Drive to the low point between Whitehall Road and Pine Avenue.
Stormwater also flows north toward this same low point on McKnight Road from just north of Sonora
Avenue. The contributing basin area to the low point on McKnight Road is approximately 9.4 acres. The
combined peak flow for the design storm at the problem area is calculated at 21.1 cfs.

4.5.4 Preliminary Improvement Recommendation:

Based upon the hydraulic capacity of the existing inlets, storm sewer pipes, and the concerns raised by the
residents, it is recommended to increase inlet capacity by adjusting existing inlets to MSD standard throat
dimensions that will have a higher capacity, as well as upsizing storm sewers from 18” to 24” to create the
required capacity for the design storm. It is also recommended the 12” storm sewer south of the proposed
inlets be capped in order to not overload the storm sewer system on Pine Avenue.

A layout of the preliminary recommendations is provided in Figure 4-5.

4.5.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits.

Prepared for: City Brentwood Gonzalez Companies
39



City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.5.6 Opinion of Probable Cost:

The opinion of probable construction cost is $187,020 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.5.7 Priority Ranking:

The efficiency ranking factor for this site is 41.56. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

458 Site Photos:

Representative photos are provided below.

Prepared for: City Brentwood Gonzalez Companies
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4.6 Site 6: 50 Whitehall Court

4.6.1 Concerns:

Stormwater sits in a low point formed at the corner of the cul-de-sac near 50 Whitehall Court. During the
summer months, the stagnant water is a mosquito breeding ground and in the winter months, becomes icy
with the freeze thaw of snow events.

4.6.2 Observations:

The grade of the road prevents stormwater from reaching the inlets along Whitehall Court. The water
collects in the gutter and along the road. Several inlets are placed within cul-de-sac but is not able to reach
them.

4.6.3 Drainage Characteristics:

Abasin map is presented in Appendix B, as Figure B-6. Drainage comes from both the east and west along
Whitehall Court to the low point where the problem exists. Coming from the west high point is approximately
420’ away, and from the east stormwater flows from the end of the cul-de-sac to this low point. The
contributing basin area to the depression on the Whitehall Court property is approximately 10.9 acres. The
design storm peak flow to the depression is calculated at 30.7 cfs.

4.6.4 Preliminary Improvement Recommendation:

Based on the hydraulic investigation, the existing inlet and storm sewer does not have appropriate capacity
for the design storm. In order to improve this site, it is proposed that double inlets replace the current single
inlets in front of 49 Whitehall Court, along with adding two other double inlets, one in front of 33 Whitehall
Court and one in front of 85 Whitehall Court. Improvements to the storm sewer capacity are also necessary
with a proposed 18” storm sewer to be added, and the existing roadway should be regraded for positive
drainage.

A layout of the preliminary recommendations is provided in Figure 4-6.

4.6.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits.

4.6.6 Opinion of Probable Cost:

The opinion of probable construction cost is $580,660 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.6.7 Priority Ranking:

The efficiency ranking factor for this site is 175.96. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

Prepared for: City Brentwood Gonzalez Companies
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4.6.8 Site Photos:

Representative photos are provided below.
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4.7 Site 7: 98 & 99 Whitehall Court

4.71 Concerns:

A public walkway from Whitehall Court to Yorkshire Lane tends to hold water. The water continually spreads
debris along the path during the warmer months, and icy conditions makes it untraversable in the winter
months. Several downspouts from adjacent houses discharge toward this walkway. The longitudinal slope
is not sufficient enough to carry the stormwater to receiving basins. Currently there is a curb in place along
the south edge of sidewalk, which catches the stormwater, but does not direct it away from the site. Any
water that is able to move along the path ends up pooling at the west end of the trail.

4.7.2 Observations:

Several downspouts from adjacent houses discharge toward this walkway. The longitudinal slope is not
sufficient enough to carry stormwater to other areas. Currently there is a curb in place along the south
edge of sidewalk, which does not have longitudinal slope to carry stormwater off of the sidewalk.

4.7.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-7. Drainage within the problem area comes from the
homes on the north side of the path. The stormwater ultimately wants to go westwardly, but the lack of
longitudinal slope is prohibitive. The contributing basin area to the pathway is approximately 0.5 acres. The
design storm peak flow to the depression is calculated at 1.6 cfs.

4.7.4 Preliminary Improvement Recommendation:

Due to the proximity of the private properties and the inability to change longitudinal slope, it is
recommended that the solution would be to be provide appropriate transverse slope on the sidewalk to the
south and reconstruct utilizing permeable pavers. Reconstruction with permeable pavers would allow for
underground storage and infiltration of the stormwater.

As a factor of safety, a pipe underdrain should be constructed to provide for a relief of this underground
storage. Appropriate longitudinal slope could be included on the pipe underdrain as it would not be affected
by the adjacent properties. The underdrain could flow west until it could outlet on a pervious surface.

A layout of the preliminary recommendations is provided in Figure 4-7.

4.7.5 Property Characteristics:

The proposed improvements are located on an access easement and involve infrastructure located within
the City limits. It is unclear whether or not additional easements would be required. At a minimum,
coordination with the property owner is recommended.

4.7.6 Opinion of Probable Cost:

The opinion of probable construction cost is $136,700 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.7.7 Priority Ranking:

The efficiency ranking factor for this site is 227.83. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.7.8 Site Photos:

Representative photos are provided below.
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4.8 Site 8: 9402 White Avenue.

4.8.1 Concerns:

The resident at 9402 White Avenue was concerned about the ability of the inlets to handle the stormwater
that accumulates at the intersection of White Avenue and Kempton Lane. The resident reported that
stormwater at this intersection was more than a foot in depth during a recent rain event. The resident also
pointed out that she believed that recent work in the intersection of Sonora Avenue and Kempton Lane, one
block north, may have contributed to the additional flows by-passing the inlets at this intersection coming
down the hill to area of concern.

4.8.2 Observations:

During the field investigation, each of the inlets within the intersection of White Avenue and Kempton Lane
were inspected and it was found that all of these stormwater inlets had been plugged.

After further investigation and coordination with MSD, it was determined that this intersection historically
drained into a combined a sewer. However, after repeated backups and combined sewer overflows, it was
decided that capping the inlets would be beneficial until a Combined Sewer Over (CSO) project could be
constructed. The CSO project known as CSO — Mary Avenue South of Manchester. CSO Interceptor (I-
132)/Outfall (L-106) Elimination has been in the design process with MSD for many years and consists of
a number of phases and includes capital projects throughout the City of Brentwood. The construction of
this project would involve a new relief storm sewer in this area. Additional coordination with MSD is required
to determine the timeline for implementation of these improvements.

4.8.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-8. Drainage patterns for the problem are from both
the northwest and northeast. Stormwater is funneled down Kempton Lane and flows to the low point on
White Avenue. directly in front of the home at 9402 White Avenue. The contributing basin area to the low
point on White Avenue. is approximately 6.7 acres. The design storm peak flow to the intersection is
calculated at 20.2 cfs.

4.8.4 Preliminary Improvement Recommendation:

Based on the fact that MSD is planning a capital improvement project in the area that will provide a relief
storm sewer, the preliminary recommendation has considered the drainage area contributing to the
stormwater collecting at the area of concern and these recommendations assume that the relief sewer has
already been constructed.

It is recommended that a double inlet replace the north-west single inlet on White Avenue at the intersection
of White Avenue and Kempton Lane. These inlets and storm sewers will discharge into the CSO project
being planned for this area. The layout and sizes of these improvements has been included in Figure 4-8.

4.8.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements.

4.8.6 Opinion of Probable Cost:

The opinion of probable construction cost is $140,290 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

Prepared for: City Brentwood Gonzalez Companies
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4.8.7 Priority Ranking:

The efficiency ranking factor for this site is 62.35. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

4.8.8 Site Photos:

Representative photos are provided below.
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4.9 Site 9: Parkridge Avenue & White Avenue

4.9.1 Concerns:

Several residents at the intersection of Parkridge Avenue and White Avenue presented concerns about
stormwater backups and icy conditions in the area. They claim the intersection drains poorly and creates
a hazard during winter months.

4.9.2 Observations:

During the field investigation, each of the inlets within the intersection of Parkridge Avenue and White
Avenue were inspected, and it was found that all of these stormwater inlets had been plugged.

After further investigation and coordination with MSD, it was determined that this intersection historically
drained into a combined a sewer. However, after repeated backups and combined sewer overflows, it was
decided that capping the inlets would be beneficial untii a CSO — Mary could be constructed. The
construction of this project would involve a new relief storm sewer in this area. Additional coordination with
MSD is required to determine the timeline for implementation of these improvements.

4.9.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-9. Drainage for the area of concern comes from all
directions as this intersection is the low point for a distance in all four quadrants. The contributing basin
area for the intersection of Parkridge Avenue and White Avenue is approximately 9.2 acres. The design
storm peak flow to the intersection is calculated at 27.7 cfs.

4.9.4 Preliminary Improvement Recommendation:

Based on the fact that MSD is planning a capital improvement project in the area that will provide a relief
storm sewer, the preliminary recommendation has considered the drainage area contributing to the
stormwater collecting at the area of concern and these recommendations assume that the relief sewer has
already been constructed.

It is recommended that a double inlet replace the single inlet at the southeast corner of the intersection of
Parkridge Ave. and White Ave. These inlets and storm sewers will discharge into the CSO project being
planned for this area. The layout and sizes of these improvements has been included in Figure 4-9.

4.9.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements.

4.9.6 Opinion of Probable Cost:

The opinion of probable construction cost is $125,230 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.9.7 Priority Ranking:

The efficiency ranking factor for this site is 37.95. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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49.8 Site Photos:

Representative photos are provided below.
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4.10 Site 10: St. Clair Avenue & White Avenue

4.10.1 Concerns:

Several residents at the intersection of St. Clair Avenue and White Avenue presented concerns about
stormwater backups and icy conditions in the area. They claim the intersection drains poorly and creates
a hazard during winter months.

4.10.2 Observations:

During the field investigation, each of the inlets within the intersection of St. Clair Avenue and White Avenue
were inspected and it was found that all of these stormwater inlets had been plugged.

After further investigation and coordination with MSD, it was determined that this intersection historically
drained into a combined a sewer. However, after repeated backups and combined sewer overflows, it was
decided that capping the inlets would be beneficial untii a CSO — Mary could be constructed. The
construction of this project would involve a new relief storm sewer in this area. Additional coordination with
MSD is required to determine the timeline for implementation of these improvements.

4.10.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-10. Drainage for the area of concern comes from all
directions as this intersection is the low point for a distance in all four quadrants. The contributing basin
area for the intersection of St. Clair Avenue and White Avenue is approximately 11.1 acres. The design
storm peak flow to the intersection is calculated at 33.6 cfs.

4.10.4 Preliminary Improvement Recommendation:

Based on the fact that MSD is planning a capital improvement project in the area that will provide a relief
storm sewer, the preliminary recommendation has considered the drainage area contributing to the
stormwater collecting at the area of concern and these recommendations assume that the relief sewer has
already been constructed.

It is recommended that new double inlets replace the single inlets at the intersection of St. Clair Ave. and
White Ave., as well as the existing 12” storm sewer being replaced with an 18”. These inlets and storm
sewers will discharge into the CSO project being planned for this area. The layout and sizes of these
improvements has been included in Figure 4-10.

4.10.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements.

4.10.6 Opinion of Probable Cost:

The opinion of probable construction cost is $149,970 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.10.7 Priority Ranking:

The efficiency ranking factor for this site is 66.65. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.10.8 Site Photos:

Representative photos are provided below.
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4.11 Site 11: 1501-1507 Swallow Drive

4.11.1 Concerns:

Several downspouts and surface water within the Brentwood Forest apartment complex near 1501 and
1507 Swallow Drive flow onto lower lying patios and yards. Yard debris and mud are carried onto the paved
surface creating for a nuisance and potential for property damage.

4.11.2 Observations:

Poor grading and the lack of an overland flow routes do not allow for positive drainage at several locations
within the apartment complex. The apartment buildings sit relatively close together making grades tight.

4.11.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-11. Drainage patterns for the project area are
generally from east to west and meander around the apartment buildings. There are several storm sewers
within the area, as well as a significant open channel that carries water over to the lake off of Wrenwood
Lane. The contributing basin area to the area of concern is approximately 1.0 acre. The design storm peak
flow to the depression is calculated at 3.7 cfs.

4.11.4 Preliminary Improvement Recommendation:

Improvements for the problem area generally consist of regrading the ground surface to provide for positive
drainage between buildings, and channels for stormwater between buildings that would carry water from
low lying areas to the pre-existing stormwater channel to the north. It would be recommended that the
downspouts be directed away from neighboring apartments and creating an underground conveyance
system to carry stormwater away from the lower lying buildings.

To improve water quality and reduce runoff, a number of Stormwater Best Management Practices could be
implemented at this site, which were discussed in more detail in other sections of this report, as well as can
be found in Appendix F, Stormwater Best Management Practices Guide.

A layout of the preliminary recommendations for the regrading and conveyance system is provided in Figure
4-11.

4.11.5 Property Characteristics:

The proposed improvements would be located on private property owned by the apartment complex
owners. Itis unknown if stormwater easements are currently present at this property.

4.11.6 Opinion of Probable Cost:

The opinion of probable construction cost is $37,180 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.11.7 Priority Ranking:

The efficiency ranking factor for this site is 16.75. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.11.8 Site Photos:

Representative photos are provided below.
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412 Site 12: 1723 Redbird Cove.

4.12.1 Concerns:

Several downspouts and surface water within the Brentwood Forest apartment complex near 1723 Redbird
Cove flow into lower lying areas and become trapped. Standing water is a breeding ground for mosquitos
and generally a nuisance. These areas of standing water have the potential to seep into basements through
cracks in the foundation.

4.12.2 Observations:

Poor grading and the lack of an overland flow routes do not allow for positive drainage at several locations
within the apartment complex. The apartment buildings sit relatively close together making grades tight.
There are several storm sewer structures a short distance from the problem area, but the surface runoff
does not keep it away from the problem areas.

4.12.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-12. Drainage patterns for the area of concern are
generally to the northwest, but landscaping berms and general low spots trap water at select locations. The
contributing basin area to the depression at this site is approximately 0.3 acres. The design storm peak
flow to the depression is calculated at 1.1 cfs.

4.12.4 Preliminary Improvement Recommendation:

Improvements for the problem area generally consist of regrading the ground surface to provide for positive
drainage away from buildings. It would be recommended that the downspouts be directed away from
neighboring apartments and lower lying areas. Also, there is a proposed channel in the low-lying area
between 1723 and 1743 Redbird Cove connecting to the previously existing channel.

A number of Stormwater Best Management Practices could also be implemented at this site to improve
water quality and reduce runoff. Examples of these as can be found in Appendix F, Stormwater Best
Management Practices Guide.

A layout of the preliminary recommendations to regrade the area toward the available storm sewers is
provided in Figure 4-12.

4.12.5 Property Characteristics:

The proposed improvements would be located on private property owned by the apartment complex
owners. It is unknown if stormwater easements are currently present at this property.

4.12.6 Opinion of Probable Cost:

The opinion of probable construction cost is $18,590 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.12.7 Priority Ranking:

The efficiency ranking factor for this site is 16.03. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.12.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

413 Site 13: 9000 Wrenwood Lane

4.13.1 Concerns:

A report from the condominium management brought an issue to the City’s attention near the complex’s
pool at 9000 Wrenwood Lane. The issue consisted of erosion, ground water seepage, and standing water
during periods without rain for more than 72 hours.

4.13.2 Observations:

A field investigation of the site provided evidence of the statements made above. Near the area in which
the issues were happening, there was an existing stormwater inlet and small berm constructed to keep
water from draining directly down the steep hill onto the pool deck. Surrounding this area, the erosion and
standing water was apparent. Since the discharges occur during dry weather events, it was determined
that the cause of the problem was likely groundwater and storm event related.

4.13.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-13. Drainage patterns are toward the northeast from
Swan Court. There is a large hill that leads to the inlet and berm constructed near the location of the
standing water. The contributing basin area to the area of concern is approximately 2.9 acres. The design
storm peak flow to the depression is calculated at 8.7 cfs.

4.13.4 Preliminary Improvement Recommendation:

Based on a hydraulic analysis, it was determined that inlet and storm sewer capacity were sufficient for the
design storm.

Since these are not storm related issues, it was determined that groundwater is likely causing the issues.
In order to remedy the erosion and standing water, it is recommended that a groundwater relief pit and
riprap be installed. This improvement will provide a release for the groundwater, which can be controlled
to drain into the existing system. A layout of the preliminary recommendations is provided in Figure 4-14.

4.13.5 Property Characteristics:

The proposed improvements would be located on private property owned by the apartment complex
owners. Itis unknown if stormwater easements are currently present at this property.

4.13.6 Opinion of Probable Cost:

The opinion of probable construction cost is $25,190 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.13.7 Priority Ranking:

The efficiency ranking factor for this site is 93.30. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.13.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.14 Site 14: Lawn Avenue (Brentwood Blvd. to High School Dr.)

4.14.1 Concerns:

Multiple properties along Lawn Avenue between Brentwood Boulevard and High School Drive have had
complaints about icy conditions and areas that pond water for extended periods after rain events. The
following properties have been noted as being impacted by these issues: 9015, 9010, 9006, 8934, 8922,
8917, 8908, and 8835 Lawn Avenue.

The property owner at 8933 Lawn Avenue also reported issues. The homeowner reported $5,000 estimated
in damage due to saturated walls and carpet in basement, which required removal and replacement. It was
reported that the stormwater came up through basement drain. MSD inspected the home after the issue
and indicated that they will have a contractor install a flap valve to help prevent future occurrences of
stormwater backing up into the home. Homes on Lawn Avenue still are on a combined sanitary and
stormwater system.

4.14.2 Observations:

During the field investigation, it appeared that poor longitudinal slopes and minimal stormwater inlets was
a contributing factor to the stormwater that would pond along the curb and gutter at several places within
the area of concern.

4.14.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-14. Drainage patterns are from the east and west to
a low point near the center of the block on Lawn Avenue. The contributing basin area to the low point on
Lawn Avenue between Brentwood Boulevard and High School Drive is approximately 4.9 acres. The
combined design storm peak flow in the area of Lawn Avenue between Brentwood Boulevard and High
School Drive is calculated at 14.7 cfs.

4.14.4 Preliminary Improvement Recommendation:

Based on the hydraulic analysis conducted, the lack of stormwater inlets was a major contributing factor in
the ability to remove water from the roadway. It is recommended that to appropriately drain this area, a
new storm sewer system should be constructed, which would place double inlets at the low points, as well
as additional flanking inlets to help remove surface flows along the roadway. This new storm sewer system
would utilize a 12” storm sewer and tie in the existing system at Brentwood Boulevard. A layout of the
preliminary recommendations is provided in Figure 4-14.

4.14.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements.

4.14.6 Opinion of Probable Cost:

The opinion of probable construction cost is $376,290 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.14.7 Priority Ranking:

The efficiency ranking factor for this site is 32.16. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.14.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.15 Site 15: 8922 Lawn Avenue

4.15.1 Concerns:

The property of 8922 Lawn Avenue sits at the low point on Lawn Avenue, and stormwater from surrounding
properties flow between homes and along property lines until pooling in this backyard. The resident
attempted to alleviate the problem by digging drainage swales to move the water from the property, but this
attempt proved to be insufficient to move the water from the property.

4.15.2 Observations:

From available contour maps, it appears that drainage should continue south from this property. However,
overtime there has been a buildup of earth and yard debris along the property line inhibiting drainage and
creating a low point in the southeast corner of the property. The poor slopes that exist create a wet area
that lasts long after rain events have ended.

4.15.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-15. Drainage for the area of concern comes from the
east, west, and north. While contours show that the flow patterns should continue to the south, the field
investigation provided that a buildup along the property lines will not allow this. The contributing basin area
to the depression at 8922 Lawn Avenue is approximately 0.3 acres. The design storm peak flow to the
depression is calculated at 0.9 cfs.

4.15.4 Preliminary Improvement Recommendation:

Due the development in the area, it would be difficult to re-establish natural drainage patterns without
pushing the current problem onto other neighboring properties. Therefore, there are two optional
recommendations for improvement on this property.

First, a rain garden could be installed. A rain garden provides a natural storage area in which native plants
could be introduced to make the nuisance wet spot more aesthetically pleasing. More information about
rain gardens can be found in the exhibits for Site 2 and Site 4.

The other recommendation for improvement would be the construction of new storm inlet in the southeast
corner of the property. This area inlet could be connected with an underground storm sewer into the existing
system along Pine Avenue at the front of the property via a 12” storm sewer. A layout of this preliminary
recommendations is provided in Figure 4-15.

4.15.5 Property Characteristics:

The proposed improvements would be located on private property owned by the above referenced
homeowners.

4.15.6 Opinion of Probable Cost:

The opinion of probable construction cost is $75,960 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.15.7 Priority Ranking:

The efficiency ranking factor for this site is 165.13. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.15.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.16 Site 16: Pine Avenue (Brentwood Blvd. to High School Dr.)

4.16.1 Concerns:

The property owner of 8914 Pine Avenue reported that stormwater enters the backyard after flowing down
the driveway off of the roadway. Stormwater enters the garage and backyard. The homeowner is
concerned about the potential damage and nuisance caused by the stormwater that drains onto their
property from the City street.

4.16.2 Observations:

During field investigations, elevation shots along the road and driveway within the area of concern
determined that once stormwater would rise approximately 4” in height it would begin to flow down the
driveway. The garage at the end of the driveway is about two feet lower than the roadway.

There are two stormwater inlets near the driveway at 8914 Pine Avenue and another located in the backyard
of home. The two inlets in the roadway are open throat inlets with the openings located about an inch below
the elevation at the edge of the driveway. The inlet in the backyard did not have a defined grading to direct
stormwater to it.

4.16.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-16. Drainage comes from both the east and west
down Pine Avenue to the low at the area of concern. Drainage also comes from north to south from
properties along the north side of Pine Avenue. The contributing basin area to the depression near 8914
Pine Avenue is approximately 8.3 acres. The design storm peak flow to the depression is calculated at
24.9 cfs.

4.16.4 Preliminary Improvement Recommendation:

Based on the hydraulic analysis of the storm inlets, it was determined that due to the restricted throat
heights and narrow widths there was not sufficient capacity to remove the water from the roadway. It is
recommended that these inlets be upgraded to double inlets in order to provide for additional capacity. A
15” storm sewer pipe is recommended as capacity is also required to be improved.

Additionally, in order to accommodate flows that exceed the design storm, it is recommended that the
overland flow routes and additional grading be completed in the rear of the home to ensure positive grading
to the inlet at this location. A layout of the preliminary recommendations is provided in Figure 4-16.

4.16.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. The grading improvements would be located on private property. This site should be
considered a combination site.

4.16.6 Opinion of Probable Cost:

The opinion of probable construction cost is $479,380 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.16.7 Priority Ranking:

The efficiency ranking factor for this site is 14.54. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.16.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.17 Site 17: 9000 & 9004 Bridgeport Avenue

4.17.1 Concerns:

Several residents along Bridgeport Avenue reported issues regarding localized flooding during rain events.
The resident at 9000 Bridgeport Avenue reported that they believe construction debris from work at the high
school had entered the storm sewer system and may be compromising the capacity of the system.

During a recent rain event, flooding was deep enough to enter the basement of 9004 Bridgeport Avenue,
damaging property.

4.17.2 Observations:

Along the south side of Bridgeport Avenue, near the project area, there is a double grated inlet with an open
back. Along the north side there is a single grated inlet with an open back, but this inlet is not at the low
point of the roadway. In order for stormwater on the north side of the road to drain, it must cross the
centerline of roadway, which is inefficient. There are other manholes within the project limits, some of which
are capped or have been converted into junction chambers, which do not contribute to the ability to drain
the area.

4.17.3 Drainage Characteristics:

Abasin map is presented in Appendix B, as Figure B-17. Drainage patterns are east towards the depression
from High School Drive and north to south from Moritz Avenue to the low point Bridgeport Avenue. The
contributing basin area to the low point near 9000 Bridgeport Avenue is approximately 2.5 acres. The
design storm peak flow to the depression is calculated at 7.5 cfs.

4.17.4 Preliminary Improvement Recommendation:

The preliminary hydraulic analysis of the storm system surrounding this property indicated that storm sewer
sizes were sufficient. However, based upon the field investigations, it was apparent that the location of the
inlets on the north side of the road and the amount of by-pass, the inlet capacity at the low point was not
appropriate.

It is recommended that an additional inlet be installed at the low point along the north side of the roadway.
This additional inlet will provide additional capacity near the low point and will tie into the existing system
with an 18” storm sewer. These improvements will provide for appropriate pavement drainage for the design
storm.

The existing system should be examined further to ensure that any potential blockages have been removed.

A layout of the preliminary recommendations is provided in Figure 4-17.

4.17.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether or not easement would be required to compete the improvements.

4.17.6 Opinion of Probable Cost:

The opinion of probable construction cost is $18,800 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

Prepared for: City Brentwood Gonzalez Companies
75
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4.17.7 Priority Ranking:

The efficiency ranking factor for this site is 11.44. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

4.17.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.18 Site 18: 8908-8914 Bridgeport Avenue

4.18.1 Concerns:

Several residents along Bridgeport Avenue reported issues regarding localized flooding and standing water
during rain events. The resident at 8908 Bridgeport Avenue reported that flooding happens frequently and
the worst such event led to about two feet of water in the basement, damaging property.

4.18.2 Observations:

During the field investigation, it was noted that the subject properties sit in a low point on the roadway and
there were two storm inlets at this location. The inlet along the north side of the road is an open throated
inlet and the inlet along the south side of the road is a grated inlet.

It appeared that the open throated inlets had a reduced capacity due to asphalt buildup within the throat.
The grated inlet also had comprised capacity due to poor placement. The grated inlet was located within
the driveway of the 8908 Bridgeport Avenue and was not flush with the pavement, which did not allow for
all the water to drain from the roadway.

4.18.3 Drainage Characteristics:

Abasin map is presented in Appendix B, as Figure B-18. Drainage patterns are east towards the depression
from High School Drive, and there is a significant area that drains north to south from Moritz Avenue to
Bridgeport Avenue. The contributing basin area to the low point near 8908 Bridgeport Avenue is
approximately 2.8 acres. The design storm peak flow to the depression is calculated at 8.5 cfs.

4.18.4 Preliminary Improvement Recommendation:

Based upon the hydraulic analysis of the system it was determined that the existing inlet and storm sewer
capacity was insufficient to handle the design storm. Additionally, it was determined that overland flow
routes were unavailable for instances when a design storm would be exceeded.

Due the large amount of runoff along the north side of the roadway, it is recommended to replace the single
inlet on the north side of Bridgeport Avenue to a double inlet, and to adjust the existing southern inlet which
will provide adequate capacity. Additionally, improvements for this site include installation of upsized storm
sewer pipes from the current 12” to various 18” and 24” storm sewers in order to handle an increased
capacity. A layout of the preliminary recommendations is provided in Figure 4-18.

4.18.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements.

4.18.6 Opinion of Probable Cost:

The opinion of probable construction cost is $129,850 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.18.7 Priority Ranking:

The efficiency ranking factor for this site is 44.74. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.18.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.19 Site 19: 8830 Bridgeport Avenue

4.19.1 Concerns:

After periods of heavy rainfall, the homeowner of 8830 Bridgeport Avenue reports that stormwater flows
down their driveway and into the garage. The stormwater originates from the stormwater that backs up on
Bridgeport Avenue.

4.19.2 Observations:

During field investigations, it was determined that the garage sits approximately 6” higher than the roadway.
The low point of the roadway and receiving inlets are directly adjacent to this driveway.

The storm inlets within the roadway were determined to be a part of a much larger system flowing from
Moritz Avenue to the north, south across the subject property, and into the combined system on White
Avenue. It was noted that storm inlets in the rear of the property had considerable debris stacked around
them and appeared to be damaged allowing debris to enter the system.

4.19.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-19. Drainage patterns are from north to south and
then generally east and west towards the low point centered at 8830 Bridgeport Avenue. The contributing
basin area to the low point on Bridgeport Avenue is approximately 3.2 acres. The design storm peak flow
to the depression is calculated at 9.8 cfs.

4.19.4 Preliminary Improvement Recommendation:

Based on the hydraulic analysis conducted within the site, inlet capacity was insufficient for the design
storm on Bridgeport Avenue. For this reason, it is recommended the two single inlets north of 8824
Bridgeport Avenue be replaced with double inlets. Additionally, overland flow routes were not available for
rain events exceeding the design storm.

In addition to the new infrastructure maintenance and cleaning is recommended on the existing damaged
infrastructure downstream of the home on 8830 Bridgeport Avenue. A layout of the preliminary
recommendations is provided in Figure 4-19.

4.19.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. The maintenance improvements would be located on private, but it is assumed that
stormwater easements are currently present at this property.

4.19.6 Opinion of Probable Cost:

The opinion of probable construction cost is $27,680 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.19.7 Priority Ranking:

The efficiency ranking factor for this site is 10.81. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.19.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.20 Site 20: 16 Stratford Lane

4.20.1 Concerns:

A resident reported that stormwater flowing east in the alley south of Stratford Lane flows along the edge
of the roadway and ends up in the driveway of 16 Stratford Lane. The driveway sits below the grade of the
roadway, which allows the stormwater to flow over the apron and into the garage. A driveway drain was
installed to mitigate this issue, but the issues still persist.

4.20.2 Observations:

The driveway apron is not properly graded to handle the amount of stormwater flowing over it and instead
of flowing past it, it enters the driveway.

Investigation of the site showed that the existing drain was not able to keep up with the amount of drainage
directed to it. Debris routinely clogs these types of structures making them ineffective and difficult to
maintain.

4.20.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-20. The drainage area includes the rear of the
properties along Stratford Lane, from 10 Stratford Lane to 16 Stratford Lane. Drainage south of the alley
continues south across a pervious open lot. The total contributing area is approximately 1.2 acres. The
design storm peak flow to the depression is calculated at 3.7 cfs.

4.20.4 Preliminary Improvement Recommendation:

In order to reduce the amount of water discharged to the driveway and garage, it is recommended that roof
drains be directed away from the impervious surface within the area. A new driveway apron and alley
paving with a PCC gutter that directs the stormwater to the south would be proven beneficial results.

The driveway and alley reconstruction would provide for positive drainage along the apron and stormwater
to be redirected to the south side of the alley and allowed to continue along its intended path. A layout of
the preliminary recommendations is provided in Figure 4-20.

4.20.5 Property Characteristics:

The proposed driveway improvements would be located on private property owned by the above referenced
homeowners. Alley paving would be on City right-of-way. This site should be considered a combination
site.

4.20.6 Opinion of Probable Cost:

The opinion of probable construction cost is $49,820 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.20.7 Priority Ranking:

The efficiency ranking factor for this site is 76.65. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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Project Number: 20-2019.08

City of Brentwood — Stormwater Management Plan

4.20.8 Site Photos:
Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.21 Site 21: 24 Stratford Lane

4.21.1 Concerns:

The homeowner at 24 Stratford Lane has reported that the backyard and basement flood during rain events.
They have also indicated that they believe the runoff may be due to property maintenance issues and runoff
from the surrounding properties.

4.21.2 Observations:

There is an existing sump pump and downspout from the neighbor to the west at 25 Stratford Lane that
discharges into the side yard between the two homes. There is also a trench drain installed between the
homes intended to carry stormwater away from the space between the homes.

There appears to be inadequate ground slope to route the runoff away from the residences, and the trench
drain, and gutters are clogged with debris.

4.21.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-21. The drainage pattern at the problem area
generally flows from north to south between the homes toward Stratford Lane, and then southeast towards
the intersection of Stratford Lane and High School Drive. The contributing basin area within the problem
area is approximately 0.2 acres. The design storm peak flow is calculated at 0.5 cfs.

4.21.4 Preliminary Improvement Recommendation:

Drainage flows to the area are low and this issue is recommended to be rectified by first removing the
existing trench drain. Trench drains similar to this are susceptible to clogging and can be difficult to clear
of debris, which inhibit surface flows from draining from the area. Improved grading of the ground surface
within the vicinity to provide the appropriate slope would provide alleviation of the issue. The existing
ground surface does not allow for the water to drain from the property.

Routine maintenance and implementation of a Stormwater BMP could also prove to be beneficial. More
information on these can be found in Appendix F.

A layout of the preliminary recommendations for grading improvements is provided in Figure 4-21.

4.21.5 Property Characteristics:

The proposed improvements would be located on private property owned by the above referenced
homeowners.

4.21.6 Opinion of Probable Cost:

The opinion of probable construction cost is $15,080 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.21.7 Priority Ranking:

The efficiency ranking factor for this site is 22.85. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.21.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.22 Site 22: 2434 High School Drive

4.22.1 Concerns:

The homeowner at 2434 High School Drive has stated that excess surface water flows across several
properties and creates a drainage path leading to the location where it ponds behind the home at 2434
High School Drive. It has been reported that the problem has been exacerbated over the past fifteen years
as the area has been developed with more impervious surfaces. The ponding area has increased in size,
duration, and frequency within the recent years.

4.22.2 Observations:

This address is at a low point in the area and stormwater runoff collects runoff from the neighboring yards.
There is no obvious outlet and communication with homeowners indicated that the area used to be “a
wetlands.” However, after further investigation and review of contour maps, it was determined that the area
behind 2434 High School Drive should have adequate drainage to the northeast where an existing drainage
structure exists. This existing drainage structure is noted on MSD maps as a flared end section. However,
field investigations show that this flared end section was converted into an area inlet as part of construction
of several residences along Annalee Avenue. The area inlet is set higher than the ground surface on the
west side of the property, which contributes the ponding surrounding 2434 High School Drive.

Coordination with MSD confirmed that they did not receive a permit or any submittals requesting conversion
of the flared end section to an area inlet, or for the sanitary sewer connection for the new residences.

4.22.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-22. Drainage patterns flow from west to east from
High School Drive. The contributing basin area to the depression behind 2434 High School Drive is
approximately 7.2 acres. The peak flow for the design storm is calculated at 21.8 cfs.

4.22.4 Preliminary Improvement Recommendation:

Because the overland flow route to the drainage structure that this property historically discharged into is
no longer practical due to the construction of the homes along Annalee Avenue, it is recommended that an
additional single inlet and a 12" storm sewer be constructed to drain runoff from the newly formed low area.
A layout of the preliminary recommendations is provided in Figure 4-22.

4.22.5 Property Characteristics:

The proposed improvements would be located on private property owned by the above referenced
homeowners. It is unknown if stormwater easements are currently present at this property.

4.22.6 Opinion of Probable Cost:

The opinion of probable construction cost is $78,790 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.22.7 Priority Ranking:

The efficiency ranking factor for this site is 98.49. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.22.8 Site Photos:

Representative photos are provided below.
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4.23 Site 23: High School Drive (Madge Ave. to Litzsinger Rd.)

4.23.1 Concerns:

Several homeowners on this street have reported that stormwater runoff accumulates in the roadway.
Standing water in the gutters and driveway aprons freeze in the winter and is responsible for several
accidents.

4.23.2 Observations:

The curb and gutter along High School Drive appear to have been affected by a resurfacing job along the
roadway. The longitudinal slope of the road has been affected and there are no level areas, which restrict
flow toward the intended inlets. The transverse slope is inconsistent. Some portions of the road allow
runoff to easily flow across the street and others provide deep pockets that collect the effluent water and
ponding occurs within the street. The poorly graded curb and gutter system is unable to provide an
adequate flow line.

It was noted during site investigations that the resurfacing also raised the elevation of the pavement
adjacent to the inlet throats along the road. This restricts the capacity to accept runoff and the effluent
stormwater is unable to drain as intended.

During field investigations, it was discovered that several properties along High School Drive illicitly drain
water to the road via downspouts discharging to impervious pavement or through cut sections of curb. The
lack of Stormwater Best Management Practices has provided additional runoff to High School Drive and
contributes to the accumulation of water along the curb and gutter.

4.23.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-23. Drainage patterns flow east from the back of the
properties towards High School Drive. The contributing basin area to the inlets on this section of High
School Drive is approximately 7.6 acres. The design peak flow to the inlets is 23.0 cfs.

4.23.4 Preliminary Improvement Recommendation:

Hydraulic calculations confirm that the storm sewer inlet size and pipe capacity are sufficient to carry the
amount of stormwater from the drainage area for the design storm. Therefore, it is recommended the curb
and gutter is replaced and the roadway is milled and resurfaced to allow for positive grading. These
improvements would establish a flowline that would properly direct effluent water to the inlets in place.

It is also recommended that Stormwater Best Management Practices are implemented to decrease the
amount of water illicitly discharging to High School Drive. See Appendix F for more information.

A layout of the preliminary recommendations is provided in as Figure 4-23.

4.23.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements.

4.23.6 Opinion of Probable Cost:

The opinion of probable construction cost is $483,990 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.
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4.23.7 Priority Ranking:

The efficiency ranking factor for this site is 24.20. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

4.23.8 Site Photos:

Representative photos are provided below.
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4.24 Site 24: 2726 Brentwood Boulevard

4.24.1 Concerns:

The business owner for the property at 2726 Brentwood Boulevard reported that there is standing water in
the alley behind the property regularly. This area is reported to flood with very little rain, and standing water
is observed for multiple days after storm events.

4.24.2 Observations:

During a dry weather field visit, it was observed that the storm system pipes in the inlets did not appear to
be clogged.

During wet weather events, the exposed pipe on the east side of the alley has two 1 1/4” reinforcing steel
bars hammered into the ground, which did cause leaves and debris to get caught, and led to water pooling
on the roadway. Clearing the debris did not allow the water to drain from the area.

There is also a grated inlet that sits in the road. This inlet sits above the grade of the low spots. There are
other inlets within the problem area, which appear to be very ineffectively placed as well.

Looking north or south from the low point, the edge of the alley shows erosion and pieces of the pavement
have broken loose along the west side of the roadway.

Through coordination with MSD, it was determined that there is a sinkhole in the vicinity of the alley, which
all of these drainage structures ultimately drain into.

4.24.3 Drainage Characteristics:

Abasin map is presented in Appendix B, as Figure B-24. Since this is in an area of a sinkhole, the drainage
flow comes from all directions towards the area of interest. The contributing basin area to the depression
is approximately 3.0 acres. The design peak flow to the depression is estimated at 9.1 cfs.

4.24.4 Preliminary Improvement Recommendation:

Due the existence of the sinkhole, the improvements for this area will need to comply with Section 4.020.08,
Sinkhole Areas of MSD’s Rules and Regulations and Engineering Design Requirements manual. Per this
document, projects that are located within the tributary area of a sinkhole shall employ Best Management
Practices (BMPs) to protect the water quality and preserve the sinkhole’s existing hydrologic condition
(tributary flow rate and tributary flow volume) to the maximum extent practicable. More information on
BMP’s can be found in Appendix F.

Additionally, based on MSD’s regulations an overland flow route or appropriately sized pipe should be
constructed to a natural drainageway to prevent the sinkhole from being the only means of outlet for the
area. The existing overflow pipe is the exposed pipe along the east side of the property, which continues
east across private property, east on Brentshire Walk, and northeast on Mary until it discharges into the
tributary to Deer Creek.

It is recommended that this overflow pipe be redesigned to 18” in order to handle the appropriate flow and
correct deficiencies. Removing and replacing the current curb and gutter along the alley and adding the
recommended inlets would help divert water from the sinkhole. A layout of the preliminary surface
improvement recommendations is provided in Figure 4-24.
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4.24.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements of if there
are adequate storm sewer easements.

4.24.6 Opinion of Probable Cost:

The opinion of probable construction cost is $394,640 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.24.7 Priority Ranking:

The efficiency ranking factor for this site is 131.55. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

4.24.8 Site Photos:

Representative photos are provided below.
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City of Brentwood — Stormwater Management Plan Project Number: 20-2019.08

4.25 Site 25: 2925 Brazeau Avenue

4.25.1 Concerns:

The property owner indicated that excess stormwater comes from the alley behind 2925 Brazeau Avenue.
The homeowner reports that increase in impervious surfaces from recent construction and development in
the area has led to an increase in runoff. The garage floods even during moderate rain events, and the
pavement between the road and garage has started to erode.

4.25.2 Observations:

The garage at this property is at a lower elevation than the road. Stormwater drains down the alley, across
the roadway, and diverts down the driveway and garage. While there is not an adjacent storm sewer
system, the roadway has favorable longitudinal slope for drainage away from the structure. The transverse
slope of the alley is intended to keep water from crossing the street, but the existing crown elevation is
insufficient to keep the stormwater from doing this.

4.25.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-25. Drainage patterns are generally south and east.
The contributing basin area is approximately 0.8 acres. The design peak flow to the depression is estimated
at 2.3 cfs.

4.25.4 Preliminary Improvement Recommendation:

It is recommended that the alley is milled and replaced with a HMA surface and PCC gutter to allow the
stormwater to be properly directed. The gutter should keep direct the runoff away from the garage and down
the alley until it reaches the underground conveyance along the adjacent roadway. A layout of the
preliminary recommendations is provided in Figure 4-25.

4.25.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements.

4.25.6 Opinion of Probable Cost:

The opinion of probable construction cost is $154,180 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.25.7 Priority Ranking:

The efficiency ranking factor for this site is 25.70. The ranking of this site in comparison with each of the
other sites is provided in Section 6.
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4.25.8 Site Photos:

Representative photos are provided below.
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4.26 Site 26: 9333 Parkside Avenue

4.26.1 Concerns:

Residents in the area of Parkside Avenue claim the excessive stormwater comes off of the Mount Cavalry
Church parking lot due the large impervious area. Generally, stormwater drains towards 9333 Parkside
Avenue and neighboring properties. The runoff flows through several yards causing erosion and ponding.
Stormwater also pools at the intersection of Parkside Avenue and Litzsinger Road as it bypasses existing
curb inlets. During the winter, this intersection freezes on the roadway and sidewalks. It is claimed that
this issue has caused property damage to several properties and is a hazard in the winter.

4.26.2 Observations:

Several drainage structures were added to the storm sewer system along Litzsinger Road to handle the
stormwater runoff. A hydraulic evaluation of the storm sewer system and allowable gutter spread within
the area indicated that both inlet and storm sewer pipe capacity is sufficient for the design storm.

Information gathered during field investigation and discussion with the residents showed that many of the
issues arise from water diverting through the yards and sidewalks, which makes its way into the
intersection. Although the existing inlets along Litzsinger Road have sufficient capacity, the intersection at
Parkside Avenue has poor drainage with localized depressions allowing stormwater to pool near within
the curb and gutter, and on the curb ramp.

4.26.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-26. The basin maps show the drainage patterns
flowing westward from the Mount Cavalry Church property along Litzsinger Road and through the back
yards along Parkside Drive. The contributing basin area to these inlets along Litzsinger Road is
approximately 3.2 acres. The peak flow for the design storm along this area is calculated at 9.7 cfs.

4.26.4 Preliminary Improvement Recommendation:

Based on discussion with the residents and information gathered on site, it is recommended that two
additional inlets be constructed. One inlet should be on the north side of Litzsinger Road between 9333
Parkside Drive and 9365 Litzsinger Road that would connect to the existing storm sewer along Litzsinger
Road via a 12” storm sewer. This inlet would be placed behind the existing sidewalk in order to drain the
back yards via a new constructed ditch along the property line.

The other proposed inlet is at the intersection of Parkside Drive and Litzsinger Road on the northeast
corner. While by-pass along Litzsinger Road is within acceptable limits, the poor drainage at the
intersection needs to be corrected and these additional inlets would eliminate this characteristic.

The proposed inlets would collect runoff that flows through the properties and any by-pass from the inlets
located at Litzsinger Road, which pools at the intersection. A layout of the preliminary recommendations
is provided in Figure 4-26.

4.26.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements.
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4.26.6 Opinion of Probable Cost:

The opinion of probable construction cost is $49,990 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.26.7 Priority Ranking:

The efficiency ranking factor for this site is 22.22. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

4.26.8 Site Photos:

Representative photos are provided below.
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4.27 Site 27: 8703 Eulalie Avenue

4.27.1 Concerns:

A detached garage sits below the grade of the road in the middle of Mary Avenue, between Eulalie Avenue
and Rosalie Avenue. The owner of this garage and resident of 8703 Eulalie Avenue has expressed
concerns about stormwater entering the garage and the adjacent yard.

They claim that during heavy rain events water originates from the backyards east of Broughton Park and
flows east to west across the park. The stormwater then flows across Mary Avenue, over the curb, and
into their garage and backyard, as well as 8702 Rosalie Avenue.

Additionally, there are several locations where water ponds along the edge of the roadway on Mary
Avenue.

4.27.2 Observations:

The site was visited during wet conditions, as well as periods of little to no rainfall. The curb and gutter
along this portion of Mary Avenue consistently held water, at times ponding extended several feet into the
roadway. A lack of drainage structures along this stretch of road, along with the poor longitudinal grade of
the roadway, does not allow for proper flow.

It appears that this portion of Mary Avenue was resurfaced, raising the elevation of the road and changing
the flowlines of the gutter. It was noted during field investigations that both transverse and longitudinal
slopes of the road restricted the flow of water. Raising the elevation of the road also caused the driveway
apron to 8703 Eulalie Avenue’s garage to sit below the flowline elevation. This location has a localized
depression in the roadway and during heavy rain events water enters the garage or spills over the curb into
the surrounding yards.

4.27.3 Drainage Characteristics:

Abasin map is presented in Appendix B, as Figure B-27. Drainage patterns are to the southwest from north
of Rosalie Avenue and from east to west along Mary Avenue. There is little longitudinal slope along Mary
Avenue, which is a contributing factor to the area of concern. The contributing basin area to this site is
approximately 3.8 acres. The combined design storm flow to the area of concern is calculated at 11.6 cfs.

4.27.4 Preliminary Improvement Recommendation:

Based on the proximity of the existing stormwater system near the intersection of Mary Avenue and
Rosalie Avenue, it is recommended that new double inlets and a new storm 12” sewer system is placed
along the southbound lane of Mary Avenue, as well as making profile improvements to the curb and
gutter. Proposed inlets drain to the north, and outlets to the existing system on Rosalie Avenue. These
improvements would alleviate the standing water on the road and reduce the potential for water from
entering the yards and garage. A layout of the preliminary recommendations is provided in Figure 4-27.

4.27.5 Property Characteristics:

The proposed improvements are located on roadway right-of-way and involve infrastructure located within
the City limits. It is unclear whether easements would be required to complete the improvements.

4.27.6 Opinion of Probable Cost:

The opinion of probable construction cost is $146,340 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.
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4.27.7 Priority Ranking:

The efficiency ranking factor for this site is 34.84. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

4.27.8 Site Photos:

Representative phoos are prvided below.
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4.28 Site 28: Laverne Court

4.28.1 Concerns:

The resident at 2238 Laverne Court has reported water backing up through the floor drain into the
basement. They claim this typically happens during periods of heavy rainfall and has caused damage to
the property. The property owner said that MSD has investigated the sanitary sewer numerous times and
have not been able to identify any issues. The resident has contacted plumbers to investigate the issue
and again has received reports that do not indicate any problems. The resident was not aware of any
other sources of water entering the basement; however, it was mentioned that ponding occurs in the yard.

4.28.2 Observations:

Initially, it was presumed that these issues were due to a combined sewer system on Laverne Court
overloading and backing up through the drain located in the resident's basement. This theory was
disproven once field investigation and coordination with MSD provided that the existing storm and sanitary
sewers on Laverne Court are separate systems. Further investigation showed that the water coming from
the floor drainpipe was clear water, suggesting sanitary sewer was the problem.

A hydraulic evaluation was conducted on the storm sewer system located on Laverne Court to determine if
the issue stemmed from insufficient system capacity. The storm sewer system within the area indicated
that both inlet and storm sewer capacity is sufficient for the design storm, and it was unlikely that
overtopping would occur.

While discussing the issues with the resident during a field investigation, it was noted that the water affecting
the basement was consistent with an inadequate connection between the standpipe and floor drain and
washing machine.

Standing water in the backyard was also investigated at this site. It was discovered that a downspout from
8613 White Avenue discharges stormwater under the fence and into the resident’s yard. The yard has poor
slope, and it is likely the water may enter from a low sitting window well in the rear of the house.

4.28.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-28. Drainage patterns were established to determine
if the inlet on the east side of the cul-de-sac had sufficient capacity in order to eliminate the storm sewer
issues as a possible cause for the backup. The drainage pattern flowed west from the backyards, along
White Avenue and Laverne Court, to the inlet in question. The contributing basin area to the inlet in front
of 2238 Laverne Court is approximately 1.5 acres. The design storm peak flow to the depression is
calculated at 4.6 cfs.

4.28.4 Preliminary Improvement Recommendation:

Based upon the observations in the field and hydraulic analysis, it has been determined that stormwater
infrastructure improvements are not needed for this site.

The resident should make repairs to their sewer connections, backflow preventer, redirect downspouts, and
adjust grading to reduce the chance of water entering into the basement. If issues persist, an investigation
on the inflow and infiltration of the sewers should be conducted.

4.28.5 Property Characteristics:

The proposed improvements would be located on private property owned by the above referenced
homeowners.
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4.28.6 Opinion of Probable Cost:

This site was not calculated for improvement as the improvements were not stormwater related.

4.28.7 Priority Ranking:

The site has not been included in the priority ranking as the improvements were not stormwater related.

4.28.8 Site Photos:

Representative photos are provided below.
24 } J " ~
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4.29 Site 29: 8547 Eulalie Avenue

4.29.1 Concerns:

Residents at 8547 and 8543 Eulalie Avenue have voiced concerns over a large amount of water entering
their backyards, resulting in standing water. The residents believe that the stormwater comes from the
north and additional storm sewer capacity should be investigated.

4.29.2 Observations:

Discussion with the residents provided that the surface runoff depositing and ponding in low points on the
properties was the major concern. The stormwater has no outlet and saturates the ground, resulting in
unfavorable conditions that last long after the standing water evaporates.

While performing field investigations, it was noted that Helen Avenue was graded with a good longitudinal
slope and inlets were placed to accept the roadway runoff. The transverse slope of the road allows some
water to flow through the intersections with Rosalie Avenue and Eulalie Avenue.

Concrete curb and sidewalk along the west side of Helen Avenue create a flowline that carries water to the
inlet near the issue at 8547 Eulalie Avenue. However, along the east side there is short asphalt curb, which
tapers down as it approaches the double inlet. The height of this curb does not appear to provide suitable
constraint for water to stay within the roadway. It appears that water is able to flow over it and into the area
of concern, instead of following the proper flowline.

It was determined that the storm sewer system along Helen Avenue should be analyzed to determine the
effectiveness of the storm sewer and inlet capacity.

4.29.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-29. Drainage patterns flow from north to south from
Rosalie Avenue and beyond. The effluent water is divided by the crown on Helen Avenue with the
southbound lane depositing in a single drop inlet and the northbound lane toward the double inlet near the
area of concern. The contributing basin area is approximately 17.5 acres. The combined design storm flow
to the inlets between Eulalie Avenue and Rosalie Avenue, on Helen Avenue, is calculated at 52.7 cfs.

4.29.4 Preliminary Improvement Recommendation:

A hydraulic evaluation of the storm sewer system and allowable gutter spread within the area indicated that
both inlet and storm sewer pipe capacity are not sufficient for design storm. It is recommended that the
single inlet located on the southbound side of Helen Avenue be replaced with a double inlet. There is also
a proposed curb and gutter on the northbound side of Helen Avenue. These changes will result in a more
efficient drainage system and decrease the risk of water traveling transversally across Helen Avenue. The
storm sewer also needs to be increased from 15” to 24” pipe for increased capacity, and the curb and gutter
should also be corrected.

A layout of the preliminary recommendations is provided in Figure 4-29.

4.29.5 Property Characteristics:

The improvements would correct deficiencies to public infrastructure. This site is located on both private
and public property. It is unknown if improvements recommended outside right-of-way will fall within existing
easement. Proposed improvements would be located in the same location as the existing storm sewer.
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4.29.6 Opinion of Probable Cost:

The opinion of probable construction cost is $152,710 for incorporating the recommendations at this site.
Please note that this cost does not include engineering services, permit acquisition, and property acquisition
as may be required.

4.29.7 Priority Ranking:

The efficiency ranking factor for this site is 203.61. The ranking of this site in comparison with each of the
other sites is provided in Section 6.

4.29.8 Site Photos:

Representative photos are provided below.
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4.30 Site 30: 8624 Eulalie Avenue

4.30.1 Concerns:

Stormwater drains from backyards of properties located on Litzsinger Road and Eulalie Avenue toward an
existing swale. Property at 8624 Eulalie Avenue and neighboring properties have experienced groundwater
entering their homes through cracks in the basement walls. The drainage swale located on the shared
property line between Litzsinger Road, and Eulalie Avenue is intended to intercept the runoff and redirect it
to an inlet between 8620 and 8616 Eulalie Avenue, but residents are concerned that the system is not
working as it is contributing to additional seepage into their homes.

4.30.2 Observations:

Through investigation of the site and speaking to residents in the area it was determined that the drainage
system in place is ineffective. Stormwater is not traveling through the drainage swale and to the inlet as it
was constructed to operate. It appears the swale has become cluttered with landscaping rocks, dirt, and
debris.

The inlet indicated on MSD mapping, which is assumed to be the collection device for this area, was unable
to be field located. It is assumed that the landscaping rocks, dirt, and debris have buried the inlet causing
it to be ineffective.

4.30.3 Drainage Characteristics:

A basin map is presented in Appendix B, as Figure B-30. The contributing drainage area to the runoff that
accumulates in the backyards of 8650 to 8620 Eulalie Avenue and 8653 to 8621 Litzsinger Road, is
approximately 1.8 acres. The design storm peak flow to the depression is calculated at 5.4 cfs.

4.30.4 Preliminary Improvement Recommendation:

It is recommended that the swale in the backyards of this site be regraded to drain better. Improvements
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