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Abstract

Anoka Conservation District completed this

RAMSEY.

stormwater retrofit analysis (SRA) for the 7
purpose of identifying and ranking water (i
quality improvement projects throughout

areas draining directly to the Mississippi

River. The target area consists of portions of
the cities of Anoka, within the Lower Rum
River Watershed Management Organization,
and Coon Rapids, within the Coon Creek
Watershed District.

This analysis is primarily intended to identify
potential projects within the target areas to
improve water quality in the Mississippi
River through stormwater retrofits. In this
SRA, both costs and pollutant reductions
were estimated and used to calculate cost-
effectiveness for each potential retrofit

identified. Water quality benefits associated
(=3 Mw Catchments

with the installation of each identified 2 ME Catchments
[ city Boundary
project were individually modeled using the B o5 05 o7 tm

. . )
Source Loading and Management Model for :

Windows (WinSLAMM). The volume and
pollutant estimates in this report are not waste load allocations, nor does this report serve as a TMDL

for the study area. The WinSLAMM model was not calibrated and was only used as an estimation tool to
provide relative ranking across potential retrofit projects. The costs associated with project design,
administration, promotion, land acquisition, opportunity costs, construction oversight, installation, and
maintenance were estimated. The total costs over the assumed effective life of each project were then
divided by the modeled benefits over the same time period to enable ranking by cost-effectiveness.

The 803-acre study area was divided into twenty-one catchments over two distinct areas west and east
of the confluence with the Rum River. Each catchment includes a dedicated outfall to the Mississippi
River. Nine catchments were identified upstream (west) of the Rum River (MW catchments), and twelve
catchments were identified downstream (east) of the Rum River (ME catchments). A WinSLAMM model
was created for each catchment except where noted in the Catchment Profile pages. Details of the
volume and pollutant loading within each catchment are provided in the Catchment Profile pages. A
variety of stormwater retrofit approaches were identified and potential projects are organized from
most cost-effective to least based on pollutants removed. That said, cost-effective opportunities are
limited in certain catchments due to the prevalence of existing treatment and limited space throughout
the study area.
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Executive Summary

Executive Summary

Anoka Conservation District (ACD) completed this stormwater retrofit analysis (SRA) for the purpose of
identifying and ranking water quality improvement projects in selected subwatersheds that drain to the
Mississippi River. The subwatersheds are located in the cities of Anoka and Coon Rapids, and the
primary land uses are residential, commercial, and institutional. Total phosphorus (TP) and total
suspended solids (TSS) were the target parameters analyzed. Volume was also documented as a model
output.

This analysis is primarily intended to identify potential projects within the target areas to improve water
quality in the Mississippi River through stormwater retrofits. Stormwater retrofits refer to best
management practices (BMPs) that are added to an already developed landscape where little open
space exists. The process is investigative and creative. Stormwater retrofits can be improperly judged by
comparing the total number of projects installed or by comparing costs alone. Those approaches neglect
to consider how much pollution is removed per dollar spent. In this report, both costs and pollutant
reductions were estimated and used to calculate cost-effectiveness for each potential retrofit identified.

Water quality benefits associated with the installation of each identified project were individually
modeled using the Source Loading and Management Model for Windows (WinSLAMM). WinSLAMM
uses an abundance of stormwater data from the Upper-Midwest and elsewhere to quantify runoff
volumes and pollutant loads from urban areas. It has detailed accounting of pollutant loading from
various land uses and allows the user to build a model “landscape”. WinSLAMM uses rainfall and
temperature data from a typical year (1959 data from Minneapolis for this analysis), routing stormwater
through the user’s model for each storm.

WinSLAMM estimates volume and pollutant loading based on acreage, land use, and soils information.
Therefore, the volume and pollutant estimates in this report are not waste load allocations, nor does
this report serve as a TMDL for the study area. The WinSLAMM model was not calibrated and was only
used as an estimation tool to provide relative ranking across potential retrofit projects. Specific model
inputs (e.g. pollutant probability distribution, runoff coefficient, particulate solids concentration, particle
residue delivery, and street delivery files) are detailed in Appendix A — Modeling Methods.

The costs associated with project design, administration, promotion, land acquisition, opportunity costs,
construction oversight, installation, and maintenance were estimated. The total costs over the assumed
effective life of each project were then divided by the modeled benefits over the same time period to
enable ranking by cost-effectiveness.

A variety of stormwater retrofit approaches were identified. They included bioretention (bioinfiltration
and biofiltration), enhanced street sweeping, hydrodynamic devices, and stormwater pond retrofits.
Funding limitations and landowner interest will ultimately determine how many retrofits are installed. It
is recommended that projects be installed in order of cost-effectiveness (pounds of pollution reduced
per dollar spent). Other factors, including a project’s educational value/visibility, construction timing,
total cost, non-target pollutant reduction, or multiple benefits considerations also affect project
installation decisions and should be considered by resource managers when pursuing projects.

For each type of recommended retrofit, conceptual siting is provided in the project profiles section. The
intent of these figures is to provide an understanding of the approach. If a project is selected, site-
specific designs must be prepared. In addition, some of the proposed retrofits (e.g. hydrodynamic
devices) will require a more detailed feasibility analysis and engineered plan sets if selected. This
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typically occurs after committed partnerships are formed to install the project. Committed partnerships
must include willing landowners, both public and private.

The 803-acre study area was divided into twenty-one catchments over two distinct areas west and east
of the confluence with the Rum River. Each catchment includes a dedicated outfall to the Mississippi
River. Nine catchments were identified upstream (west) of the Rum River (MW catchments), and 12
catchments were identified downstream (east) of the Rum River (ME catchments). The tables in the
Project Ranking and Selection section summarize potential projects ranked by cost-effectiveness with
respect to both TP and TSS. Potential projects are organized from most cost-effective to least based on
pollutants removed.

In summary, 110 projects were identified throughout the 21 catchments. Project types included
bioretention (94, 86% of total), hydrodynamic devices (14, 13% of total), stormwater pond expansions
(2, 2% of total), and an underground structure (1, 1% of total). Enhanced street cleaning was also
identified throughout the study area. The limited amount of available space throughout most of the
study area restricted the opportunities for large, regional practices. There are multiple catchments that
discharge directly to the river without some form of existing water quality treatment.

Overall, cost-effectiveness for TP removal ranged from $214/1b-TP to $362,955/1b-TP. The most cost-
effective projects for TP removal are bioinfiltration basins and modifications to existing bioinfiltration
basins. Cost-effectiveness for TSS removal ranged from $607/1,000 lbs-TSS to $362,955/1,000 Ibs-TSS.
Similar to TP, the most cost-effective projects for TSS removal are bioinfiltration basins and
modifications to existing bioinfiltration basins. Cost-effectiveness values for enhanced street cleaning
have been developed and are included in the Project Ranking tables, however, the values from
WinSLAMM were found to be very conservative. An alternative for calculating reductions and cost-
effectiveness from enhanced street cleaning has been included in Appendix E — Enhanced Street
Cleaning Calculator.

Installation of projects in series will result in lower total treatment than the simple sum of treatment
achieved by the individual projects due to treatment train effects. Reported treatment levels are
dependent upon optimal site selection and sizing. More detail about each project is available in the
catchment profile pages of this report. Projects deemed infeasible due to prohibitive size, number, or
expense were not included in this report.
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This document is organized into five sections, plus references and appendices. Each section is briefly
discussed below.

Background

The background section provides a brief description of the landscape characteristics within the study
area.

Analytical Process and Elements

The analytical process and elements section overviews the procedures that were followed when
analyzing the subwatershed. It explains the processes of retrofit scoping, desktop analysis, field

investigation, modeling, cost/treatment analysis, project ranking, and project selection. Refer to
Appendix A — Modeling Methods for a detailed description of the modeling methods.

Project Ranking and Selection

The project ranking and selection section describes the methods and rationale for how projects were
ranked. Local resource management professionals will be responsible to select and pursue projects,
taking into consideration the many possible ways to prioritize projects. Several considerations in
addition to project cost-effectiveness for prioritizing installation are included. Project funding
opportunities may play a large role in project selection, design, and installation.

This section also ranks stormwater retrofit projects across all catchments to create a prioritized project
list. The list is sorted by the amount of pollutant removed by each project over 30 years. The final cost
per pound treatment value includes installation and maintenance costs over the estimated life of the
project. If a practice’s effective life was expected to be less than 30 years, rehabilitation or reinstallation
costs were included in the cost estimate. There are many possible ways to prioritize projects, and the list
provided in this report is merely a starting point.

BMP Descriptions

For each type of project included in this report, there is a description of the rationale for including that
type of project, the modeling method employed, and the cost calculations used to estimate associated
installation and maintenance expenses.

Catchment Profiles

The drainage area for this analysis was divided into 21 catchments and assigned unique identification
numbers. For each catchment, the following information is detailed:

Catchment Description

Within each catchment profile is a table that summarizes basic catchment information including
acres, land cover, parcels, and estimated annual pollutant and volume loads under existing
conditions. Existing conditions included notable stormwater treatment practices for which
information was available from either the City of Anoka or the City of Coon Rapids. Small, site-
specific practices (e.g. rain-leader disconnect rain gardens) were not included in the existing
conditions model. A brief description of the land cover, stormwater infrastructure, and any
other important general information is also described in this section. Notable existing
stormwater practices are explained and their estimated effectiveness presented.
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Retrofit Opportunities

Retrofit opportunities are presented for each catchment on “Project ID” pages and include a
description of the proposed BMP, cost-effectiveness table including modeled volume and
pollutant reductions, and an overview map showing the contributing drainage area for each
BMP.

References

This section identifies various sources of information synthesized to produce the protocol used in this
analysis.

Appendices

This section provides supplemental information and/or data used during the analysis.
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Many factors are considered when choosing which subwatersheds to analyze for stormwater retrofits.
Water quality monitoring data, non-degradation report modeling, and TMDL studies are just a few of
the resources available to help determine which water bodies are a priority. Stormwater retrofit
analyses supported by a Local Government Unit with sufficient capacity (staff, funding, available GIS
data, etc.) to greater facilitate the process also rank highly. For some communities a stormwater retrofit
analysis complements their MS4 stormwater permit. The focus is always on a high priority waterbody.

The target area studied for this analysis is located in the cities of Anoka and Coon Rapids — within the
Lower Rum River Watershed Management Organization (LRRWMO) and Coon Creek Watershed District
(CCWD) — and drains to the Mississippi River via a variety of outfalls. The 803-acre study area was
divided into 21 catchments over two distinct areas, upstream and downstream of the Rum River’s
confluence with the Mississippi River (Figure 1). Nine catchments were identified upstream of the
confluence, and 12 catchments were identified downstream of the confluence. The selected catchments
of the Mississippi River subwatershed are heavily urbanized, with the exception of Catchment ME-10
that includes a significant portion of the Anoka-Ramsey Community College natural habitat area.
Development throughout the cities of Anoka and Coon Rapids has resulted in the installation of
subsurface drainage systems (i.e. stormwater infrastructure) to convey stormwater runoff, which
increased due to the coverage of impervious surfaces throughout the catchments.

The runoff generated within the subwatershed is still conveyed to the Mississippi River, as it was
historically. However, the runoff is now captured by catch basins and directed underground before
being discharged via stormwater pipes. This, along with the impervious surfaces, has caused increased
volume and pollutant loading to the Mississippi River relative to natural, historical conditions.
Stormwater runoff from impervious surfaces can carry a variety of pollutants. Existing stormwater
treatment to remove these pollutants is present in some areas of the subwatershed, primarily in the
form of bioretention (bioinfiltration and biofiltration), stormwater ponds, and hydrodynamic devices.

ACD completed this SRA for the purpose of identifying and analyzing projects to improve the quality of
stormwater runoff from contributing drainage areas to the Mississippi River. Overall subwatershed
loading of TP, TSS, and stormwater volume were estimated for catchments throughout the
subwatershed. Proposed retrofits were modeled to estimate each practice’s capability for removing
pollutants and reducing volume. Finally, each project was ranked based on the estimated cost-
effectiveness of the project to reduce pollutants.
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Figure 1: Mississippi River Subwatershed (803 acres)
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Analytical Process and Elements

This stormwater retrofit analysis is a watershed management tool to identify and prioritize potential
stormwater retrofit projects by performance and cost-effectiveness. This process helps maximize the
value of each dollar spent. The process used for this analysis is outlined in the following pages and was
modified from the Center for Watershed Protection’s Urban Stormwater Retrofit Practices, Manuals 2
and 3 (Schueler & Kitchell, 2005 and Schueler et al. 2007). Locally relevant design considerations were
also incorporated into the process (Technical Documents, Minnesota Stormwater Manual, 2024).

Scoping includes determining the objectives of the retrofits (volume reduction, target pollutant, etc.)
and the level of treatment desired. It involves meeting with local stormwater managers, city staff, and
watershed management organization members to determine the issues in the subwatershed. This step
also helps to define preferred retrofit treatment options and retrofit performance criteria. In order to
create a manageable area to analyze in large subwatersheds, a focus area may be determined.

In this analysis, the focus areas were the contributing drainage areas to storm sewer outfalls that
discharge directly into the target water body (i.e. the Mississippi River). Included are areas of residential,
commercial, industrial, and institutional land uses. The focus area was divided into 21 catchments using
a combination of existing subwatershed mapping data, stormwater infrastructure maps, and observed
topography.

The targeted pollutants for this study were TP and TSS, though volume was also estimated and reported.
Volume of stormwater was tracked throughout this study because it is necessary for pollutant loading
calculations and potential retrofit project considerations. Table 1 describes the target pollutants and
their role in water quality degradation. Projects that effectively reduce loading of multiple target
pollutants can provide greater immediate and long-term benefits.

Table 1: Target Pollutants

Target Pollutant ‘ Description

Total Suspended Very small mineral and organic particles that can be dispersed into the water column due
Solids (TSS) to turbulent mixing. TSS loading can create turbid and cloudy water conditions and carry
particulate phosphorus (PP). As such, reductions in TSS will also result in TP reductions.

Total Phosphorus Phosphorus is a nutrient essential to plant growth and is commonly the factor that limits
(TP) the growth of plants in surface water bodies. TP is a combination of PP, which is bound to
sediment and organic debris, and dissolved phosphorus (DP), which is in solution and
readily available for plant growth (active).

Volume Higher runoff volumes and velocities can carry greater amounts of TSS to receiving water
bodies. It can also exacerbate in-stream erosion, thereby increasing TSS loading. As such,
reductions in volume may reduce TSS loading and, by extension, TP loading.

Desktop analysis involves computer-based scanning of the subwatershed for potential retrofit
catchments and/or specific sites. This step also identifies areas that do not need to be analyzed because
of existing stormwater treatment or disconnection from the target water body. Accurate GIS data are
extremely valuable in conducting the desktop retrofit analysis. Some of the most important GIS layers
include 2-foot or finer topography (Light Detection and Ranging [LiDAR] was used for this analysis),
surface hydrology, soils, watershed/subwatershed boundaries, parcel boundaries, high-resolution aerial
photography, and the stormwater drainage infrastructure (with invert elevations).
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Field investigation is conducted after potential retrofits are identified in the desktop analysis to
evaluate each site and identify additional opportunities. During the investigation, the drainage area and
surface stormwater infrastructure mapping data were verified in areas where the available GIS data
were insufficient. Site constraints were assessed to determine the most feasible retrofit options as well
as eliminate sites from consideration. The field investigation may have also revealed additional retrofit
opportunities that could have gone unnoticed during the desktop search.

Modeling involves assessing multiple scenarios to estimate pollutant loading and potential reductions
by proposed retrofits. WinSLAMM (version 10.5.0), which allows routing of multiple catchments and
stormwater treatment practices, was used for this analysis. This is important for estimating treatment
train effects associated with multiple BMPs in series. Furthermore, it allows for estimation of volume
and pollutant loading at the outfall point to the waterbody, which is the primary point of interest in this
type of study.

WinSLAMM estimates volume and pollutant loading based on acreage, land use, and soils information.
Therefore, the volume and pollutant estimates in this report are not waste load allocations, nor does
this report serve as a TMDL for the study area. The WinSLAMM model was not calibrated and was only
used as an estimation tool to provide relative ranking across potential retrofit projects. Specific model
inputs (e.g. pollutant probability distribution, runoff coefficient, particulate solids concentration, particle
residue delivery, and street delivery files) are detailed in Appendix A — Modeling Methods.

The initial step was to create a “base” model, which estimates pollutant loading from each catchment in
its present-day state without taking into consideration any existing stormwater treatment. Drainage
area delineations were used to model the land uses in each catchment. The drainage areas were
consolidated into catchments using geographic information systems (specifically, ArcMap). Land use
data (based on 2020 Metropolitan Council land use file) were used to calculate acreages of each land
use type within each catchment. Each land use polygon classification was compared with high-resolution
2023 aerial photography, the most recent available at the time of this analysis, as well as ground
truthing, and corrected if land use had changed since 2020. This process addressed recent development
throughout the study area by reclassifying land use types accordingly. Soil types throughout the study
area were predominantly silt based on information available in the Anoka County soil survey and
associated assumptions were made for soils listed as ‘cut and fill.” Entering the acreages, land use, and
soil data into WinSLAMM ultimately resulted in a model that included estimates of the acreage of each
type of source area (roof, road, lawn, etc.) in each catchment.

Once the “base” model was established, an “existing conditions” model was created by incorporating
notable existing stormwater treatment practices in the catchment for which data were available from
the City of Anoka and the City of Coon Rapids (Figure 2 and Figure 3). For example, street cleaning,
stormwater treatment ponds, hydrodynamic devices, and others were included in the “existing
conditions” model if information was available.

Finally, each proposed stormwater retrofit practice was added individually to the “existing conditions”
model and pollutant reductions were estimated. Because neither a detailed design of each practice nor
in-depth site investigation was completed, a generalized design for each practice was used. Whenever
possible, site-specific parameters were included. Design parameters were modified to obtain various
levels of treatment. It is worth noting that each practice was modeled individually, and the benefits of
projects may not be additive, especially if serving the same area (i.e. treatment train effects). Reported
treatment levels are dependent upon optimal site selection and sizing. Additional information on the
WinSLAMM models can be found in Appendix A — Modeling Methods.
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Cost estimating is essential for the comparison and ranking of projects, development of work plans,
and pursuit of grants and other funds. All estimates were developed using 2024 dollars. Costs
throughout this report were estimated using a multitude of sources. Costs were derived from The
Center for Watershed Protection’s Urban Subwatershed Restoration Manuals (Schueler & Kitchell, 2005
and Schueler et al. 2007), recent installation costs, and cost estimates provided to the ACD by personal
contacts. Cost estimates were annualized costs that incorporated the elements listed below over a 30-
year period.

Project promotion and administration includes local staff efforts to reach out to landowners,
administer related grants, and complete necessary administrative tasks.

Design includes site surveying, engineering, and construction oversight.

Land or easement acquisition covers the cost of purchasing property or the cost of obtaining
necessary utility and access easements from landowners.

Construction calculations are project-specific and may include all or some of the following:
grading, erosion control, vegetation management, structures, mobilization, traffic control,
equipment, soil disposal, and rock or other materials.

Maintenance includes annual inspections and minor site remediation such as vegetation
management, structural outlet repair and cleaning, and washout repair.

In cases where promotion to landowners is important, such as rain gardens, those costs were included
as well. In cases where multiple, similar projects are proposed in the same locality, promotion and
administration costs were estimated using a non-linear relationship that accounted for savings with
scale. Design assistance from an engineer is assumed for practices in-line with the stormwater
conveyance system, involving complex stormwater treatment interactions, or posing a risk for upstream
flooding. It should be understood that no site-specific construction investigations were done as part of
this stormwater retrofit analysis, and therefore cost estimates account for only general site
considerations. Detailed feasibility analyses may be necessary for some projects.

Project ranking is essential to identify which projects could be pursued to achieve water quality
goals. Project ranking tables are presented based on cost per 1,000 pounds of TSS and cost per pound of
TP removed.

Project selection involves considerations other than project ranking, including but not limited to
total cost, treatment train effects, social acceptability, landowner interest, and political feasibility.
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Figure 2: Mississippi River (West) subwatershed existing BMPs included in the WinSLAMM
model. Street sweeping is not shown on the map but was included throughout the study area.
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Figure 3: Mississippi River (East) subwatershed existing BMPs included in the WinSLAMM
model. Street sweeping is not shown on the map but was included throughout the study area.
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Project Ranking and Selection

The intent of this analysis is to provide the information necessary to enable local natural resource
managers to secure funding for the most cost-effective projects to achieve water quality goals. This
analysis ranks potential projects by cost-effectiveness to facilitate project selection. There are many
possible ways to prioritize projects, and the list provided in this report is merely a starting point. Local
resource management professionals will be responsible to select projects to pursue. Several
considerations in addition to project cost-effectiveness for prioritizing installation are included.

Figure 4 and Figure 5 show an overview of all proposed retrofit locations and types. Figure 6 and Figure
7 show portions of the drainage area that are currently treated by existing BMPs as well as the areas
that could be treated with the retrofit opportunities identified in this report.

Project Ranking

The tables on the following pages rank all modeled projects by cost-effectiveness.

Projects were ranked in two ways:

1) Cost per pound of total phosphorus removed, and
2) Cost per 1,000 pounds of total suspended solids removed.
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Figure 5: Mississippi River (East) subwatershed proposed retrofit oppounities orview.
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Figure 6: Mississippi River (West) subwatershed with water quality treatment from existing and
proposed BMPs.
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Figure 7: Mississippi River (East) subwatershed with water quality treatment from existing and
proposed BMPs.
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Table 2: Cost-effectiveness of MW retrofits with respect to TP reduction. Projects ranked 1 - 54 are shown on this table. TSS and volume
reductions are also shown. For more information on each project refer to either the Catchment Profile or BMP Descriptions pages in this
report. Volume and pollutant reduction benefits cannot be summed with other projects that provide treatment for the same source area.

Project : Page . TP ' TSS' Volun?e Probable Project Estimatec.l Annual  Estimated cost/
- Project ID R Retrofit Type Catchment  Reduction Reduction Reduction - Opc?ratlons & 1,000|b-TP/Y183r (30-
(Ib/yr) (Ib/yr) (ac-ft/yr) Maintenance year)
1 MW-5-PBI-2 63 Bioinfiltration Basin MW-5 0.92 297.00 0.69 $16,984 $225 $857
2 MW-5-PBI-3 64 Bioinfiltration Basin MW-5 0.92 290.00 0.69 $16,984 $225 $863
3 MW-4-PBI-9 57 Bioinfiltration Basin MW-4 0.87 407.00 0.92 $16,984 $225 $909
4 MW-7-PBI-10 90 Bioinfiltration Basin MW-7 0.62 209.00 0.53 $10,484 $225 $927
5 MW-7-PBI-9 89 Bioinfiltration Basin MW-7 0.61 190.00 0.48 $10,484 $225 $942
6 MW-7-PBI-8 88 Bioinfiltration Basin MW-7 0.56 176.00 0.46 $10,484 $225 $1,026
7 MW-4-PBI-8 56 Bioinfiltration Basin MWwW-4 0.54 174.00 0.41 $10,484 $225 $1,064
8 MW-4-PBI-7 55 Bioinfiltration Basin MW-4 0.53 172.00 0.42 $10,484 $225 $1,084
9 MW-4-PBI-2 50 Bioinfiltration Basin MW-4 0.52 165.00 0.39 $10,484 $225 $1,105
10 MW-4-PBI-5 53 Bioinfiltration Basin MW-4 0.52 165.00 0.39 $10,484 $225 $1,105
11 MW-5-PBI-4 65 Bioinfiltration Basin MW-5 0.52 166.00 0.39 $10,484 $225 $1,105
12 MW-7-PBI-3 83 Bioinfiltration Basin MW-7 0.52 163.00 0.41 $10,484 $225 $1,105
13 MW-7-PBI-11 91 Bioinfiltration Basin MW-7 0.51 162.00 0.41 $10,484 $225 $1,126
14 MW-4-PBI-3 51 Bioinfiltration Basin MW-4 0.50 159.00 0.38 $10,484 $225 $1,149
15 MW-4-PBI-4 52 Bioinfiltration Basin Mw4 0.49 155.00 0.37 $10,484 $225 $1,172
16 MW-6-PBI-4 76 Bioinfiltration Basin MW-6 0.47 143.00 0.37 $10,484 $225 $1,222
17 MW-7-PBI-13 93 Bioinfiltration Basin MW-7 0.47 149.00 0.39 $10,484 $225 $1,222
18 MW-7-PBI-12 92 Bioinfiltration Basin MW-7 0.63 217.00 0.67 $16,984 $225 $1,256
19 MW-5-PBI-5 66 Bioinfiltration Basin MW-5 0.43 137.00 0.32 $10,484 $225 $1,336
20 MW-5-PBI-1 62 Bioinfiltration Basin MW-5 0.41 129.00 0.31 $10,484 $225 $1,401
21 MW-7-PBI-16 96 Bioinfiltration Basin MW-7 0.38 118.00 0.30 $10,484 $225 $1,512
22 MW-7-PBI-18 98 Bioinfiltration Basin MW-7 0.38 132.00 0.44 $10,484 $225 $1,512
23 MW-8 Enhanced SC 33 Street Cleaning MW-8 0.035 15.1 N/A $54 S0 $1,542
24 MW-7-PBI-4 84 Bioinfiltration Basin MW-7 0.37 114.00 0.30 $10,484 $225 $1,553
25 MW-7-PBI-5 85 Bioinfiltration Basin MW-7 0.37 117.00 0.30 $10,484 $225 $1,553
26 MW-7-PBI-17 97 Bioinfiltration Basin MW-7 0.36 133.00 0.41 $10,484 $225 $1,596
27 MW-4-PBI-1 49 Bioinfiltration Basin MW-4 0.32 96.00 0.23 $10,484 $225 $1,795
28 MW-4-PBI-6 54 Bioinfiltration Basin MW-4 0.32 103.00 0.25 $10,484 $225 $1,795
29 MW-6-PBI-2 74 Bioinfiltration Basin MW-6 0.32 96.00 0.26 $10,484 $225 $1,795

Table continued below.
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Table 2: Cost-effectiveness of MW retrofits with respect to TP reduction (continued).
Project Page TP TSS Volume Probable Project Estimated Annual Estimated cost/
] Project ID B Retrofit Type Catchment  Reduction Reduction Reduction / Operations & 1,000lb-TP/year (30-
Rank Number Cost X a
(Ib/yr) (Ib/yr) (ac-ft/yr) Maintenance year)

30 MW-4 Enhanced SC 33 Street Cleaning MW-4 0.38 172 N/A $694 S0 $1,826
31 MW-6-PBI-1 73 Bioinfiltration Basin MW-6 0.29 88.00 0.23 $10,484 $225 $1,981
32 MW-6-PBI-3 75 Bioinfiltration Basin MW-6 0.28 83.00 0.22 $10,484 $225 $2,052
33 MW-5 Enhanced SC 33 Street Cleaning MW-5 0.21 93 N/A $460 S0 $2,190
34 MW-3-PBI-1 45 Bioinfiltration Basin MW-3 0.26 72.10 0.17 $10,484 $225 $2,235
35 MW-8-PBI-1 103 Bioinfiltration Basin MW-8 0.25 78.90 0.19 $10,484 $225 $2,262
36 MW-7-PBI-6 86 Bioinfiltration Basin MW-7 0.24 72.00 0.18 $10,484 $225 $2,394
37 MW-7-PBI-15 95 Bioinfiltration Basin MW-7 0.24 74.00 0.18 $10,484 $225 $2,394
38 MW-7-PBI-14 94 Bioinfiltration Basin MW-7 0.23 72.00 0.18 $10,484 $225 $2,498
39 MW-7-PBI-2 82 Bioinfiltration Basin MW-7 0.20 63.00 0.16 $10,484 $225 $2,872
40 MW-7-PBI-7 87 Bioinfiltration Basin MW-7 0.20 62.00 0.16 $10,484 $225 $2,872
41 MW-3 Enhanced SC 33 Street Cleaning MW-3 0.022 9.7 N/A $78 S0 $3,523
42 MW-7-PBI-1 81 Bioinfiltration Basin MW-7 0.16 51.00 0.14 $10,484 $225 $3,590
43 MW-7 Enhanced SC 33 Street Cleaning MW-7 0.62 285 N/A $2,417 S0 $3,899
44 MW-6-PBF-1 77 Biofiltration Basin MW-6 0.26 91.00 0.10 $23,984 $295 $4,209
45 MW-2-EWP-1 Expansion 41 Wet Pond MW-2 2.30 1037 0.00 $302,252.00 $1,100.00 $4,859
46 MW-7-PBF-1 99 Biofiltration Basin MW-7 0.22 78.00 0.09 $23,984 $295 $4,975
47 MW-5-PHD-1 67 Hydrodynamic Device MW-5 0.36 146.00 N/A $57,750 $210 $5,931
48 MW-6 Enhanced SC 33 Street Cleaning MW-6 0.11 52 N/A $745 S0 $6,769
49 MW-4-PHD-1 58 Hydrodynamic Device MW-4 0.71 335.00 N/A $153,750 $210 $7,514
50 MW-8-PHD-1 104 Hydrodynamic Device MW-8 0.21 85.90 N/A $41,250 $210 $7,620
51 MW-5-PHD-2 68 Hydrodynamic Device MW-5 0.60 241.00 N/A $153,750 $210 $8,892
52 MW-5-PHD-3 69 Hydrodynamic Device MW-5 0.47 191.00 N/A $153,750 $210 $11,351
53 MW-2 Enhanced SC 33 Street Cleaning MW-2 0.02 7 N/A $633 S0 $31,636
54 MW-9 Enhanced SC 33 Street Cleaning MW-9 0.001 1 N/A $363 S0 $362,955

[(Probable Project Cost) + 30*(Annual 0&M)] / [30*(Annual TP Reduction)]; enhanced street cleaning is [Probable Project Cost] / [Annual TP Reduction]
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Table 3: Cost-effectiveness of MW retrofits with respect to TSS reduction. Projects ranked 1 - 54 are shown on this table. TP and volume
reductions are also shown. For more information on each project refer to either the Catchment Profile or BMP Descriptions pages in this report.
Volume and pollutant reduction benefits cannot be summed with other projects that provide treatment for the same source area.

Project . . P . TSS. Volurr.Ie Probable Project Estimate(.i Annual Estimated cost/
o Project ID Retrofit Type Catchment  Reduction Reduction Reduction Cost Opt?ratlons & 1,000|b-T55/Zeal‘ (30-
(Ib/yr) (Ib/yr) (ac-ft/yr) Maintenance year)
1 MW-4-PBI-9 57 Bioinfiltration Basin MW-4 0.87 407.00 0.92 $16,984 $225 $1,944
2 MW-5-PBI-2 63 Bioinfiltration Basin MW-5 0.92 297.00 0.69 $16,984 $225 $2,664
3 MW-5-PBI-3 64 Bioinfiltration Basin MW-5 0.92 290.00 0.69 $16,984 $225 $2,728
4 MW-7-PBI-10 90 Bioinfiltration Basin MW-7 0.62 209.00 0.53 $10,484 $225 $2,749
5 MW-7-PBI-9 89 Bioinfiltration Basin MW-7 0.61 190.00 0.48 $10,484 $225 $3,024
6 MW-7-PBI-8 88 Bioinfiltration Basin MW-7 0.56 176.00 0.46 $10,484 $225 $3,264
7 MW-4-PBI-8 56 Bioinfiltration Basin MW-4 0.54 174.00 0.41 $10,484 $225 $3,302
8 MW-4-PBI-7 55 Bioinfiltration Basin MW-4 0.53 172.00 0.42 $10,484 $225 $3,340
9 MW-5-PBI-4 65 Bioinfiltration Basin MW-5 0.52 166.00 0.39 $10,484 $225 $3,461
10 MW-4-PBI-2 50 Bioinfiltration Basin MW-4 0.52 165.00 0.39 $10,484 $225 $3,482
11 MW-4-PBI-5 53 Bioinfiltration Basin MW-4 0.52 165.00 0.39 $10,484 $225 $3,482
12 MW-7-PBI-3 83 Bioinfiltration Basin MW-7 0.52 163.00 0.41 $10,484 $225 $3,524
13 MW-7-PBI-11 91 Bioinfiltration Basin MW-7 0.51 162.00 0.41 $10,484 $225 $3,546
14 MW-8 Enhanced SC 33 Street Cleaning MW-8 0.035 15.1 N/A $54 S0 $3,575
15 MW-4-PBI-3 51 Bioinfiltration Basin MW-4 0.50 159.00 0.38 $10,484 $225 $3,613
16 MW-7-PBI-12 92 Bioinfiltration Basin MW-7 0.63 217.00 0.67 $16,984 $225 $3,646
17 MW-4-PBI-4 52 Bioinfiltration Basin Mw4 0.49 155.00 0.37 $10,484 $225 $3,706
18 MW-7-PBI-13 93 Bioinfiltration Basin MW-7 0.47 149.00 0.39 $10,484 $225 $3,855
19 MW-6-PBI-4 76 Bioinfiltration Basin MW-6 0.47 143.00 0.37 $10,484 $225 $4,017
20 MW-4 Enhanced SC 33 Street Cleaning MW-4 0.38 172 N/A $694 $0 $4,034
21 MW-5-PBI-5 66 Bioinfiltration Basin MW-5 0.43 137.00 0.32 $10,484 $225 $4,193
22 MW-7-PBI-17 97 Bioinfiltration Basin MW-7 0.36 133.00 0.41 $10,484 $225 $4,319
23 MW-7-PBI-18 98 Bioinfiltration Basin MW-7 0.38 132.00 0.44 $10,484 $225 $4,352
24 MW-5-PBI-1 62 Bioinfiltration Basin MW-5 0.41 129.00 0.31 $10,484 $225 $4,453
25 MW-7-PBI-16 96 Bioinfiltration Basin MW-7 0.38 118.00 0.30 $10,484 $225 $4,868
26 MW-7-PBI-5 85 Bioinfiltration Basin MW-7 0.37 117.00 0.30 $10,484 $225 $4,910
27 MW-5 Enhanced SC 33 Street Cleaning MW-5 0.21 93 N/A $460 S0 $4,945
28 MW-7-PBI-4 84 Bioinfiltration Basin MW-7 0.37 114.00 0.30 $10,484 $225 $5,039
29 MW-4-PBI-6 54 Bioinfiltration Basin MW-4 0.32 103.00 0.25 $10,484 $225 $5,577

Table continued below.
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Table 3: Cost-effectiveness of MW retrofits with respect to TSS reduction (continued)

Project Page TP TSS Volume Probable Project Estimated Annual Estimated cost/
) Project ID B Retrofit Type Catchment  Reduction Reduction = Reduction y Operations &  1,0001b-TSS/year (30-
Rank Number Cost X 1
(Ib/yr) (Ib/yr) (ac-ft/yr) Maintenance year)

30 MW-4-PBI-1 49 Bioinfiltration Basin MW-4 0.32 96.00 0.23 $10,484 $225 $5,984
31 MW-6-PBI-2 74 Bioinfiltration Basin MW-6 0.32 96.00 0.26 $10,484 $225 $5,984
32 MW-6-PBI-1 73 Bioinfiltration Basin MW-6 0.29 88.00 0.23 $10,484 $225 $6,528
33 MW-6-PBI-3 75 Bioinfiltration Basin MW-6 0.28 83.00 0.22 $10,484 $225 $6,921
34 MW-8-PBI-1 103 Bioinfiltration Basin MW-8 0.25 78.90 0.19 $10,484 $225 $7,281
35 MW-7-PBI-15 95 Bioinfiltration Basin MW-7 0.24 74.00 0.18 $10,484 $225 $7,763
36 MW-3-PBI-1 45 Bioinfiltration Basin MW-3 0.26 72.10 0.17 $10,484 $225 $7,968
37 MW-7-PBI-6 86 Bioinfiltration Basin MW-7 0.24 72.00 0.18 $10,484 $225 $7,979
38 MW-7-PBI-14 94 Bioinfiltration Basin MW-7 0.23 72.00 0.18 $10,484 $225 $7,979
39 MW-3 Enhanced SC 33 Street Cleaning MW-3 0.022 9.7 N/A $78 S0 $7,990
40 MW-7 Enhanced SC 33 Street Cleaning MW-7 0.62 285 N/A $2,417 S0 $8,482
41 MW-7-PBI-2 82 Bioinfiltration Basin MW-7 0.20 63.00 0.16 $10,484 $225 $9,119
42 MW-7-PBI-7 87 Bioinfiltration Basin MW-7 0.20 62.00 0.16 $10,484 $225 $9,266
43 MW-2-EWP-1 Expansion 41 Wet Pond MW-2 2.30 1037 0.00 $302,252.00 $1,100.00 $10,776
44 MW-7-PBI-1 81 Bioinfiltration Basin MW-7 0.16 51.00 0.14 $10,484 $225 $11,264
45 MW-6-PBF-1 77 Biofiltration Basin MW-6 0.26 91.00 0.10 $23,984 $295 $12,027
46 MW-7-PBF-1 99 Biofiltration Basin MW-7 0.22 78.00 0.09 $23,984 $295 $14,032
47 MW-6 Enhanced SC 33 Street Cleaning MW-6 0.11 52 N/A $745 S0 $14,318
48 MW-5-PHD-1 67 Hydrodynamic Device MW-5 0.36 146.00 N/A $57,750 $210 $14,623
49 MW-4-PHD-1 58 Hydrodynamic Device MW-4 0.71 335.00 N/A $153,750 $210 $15,925
50 MW-8-PHD-1 104 Hydrodynamic Device MW-8 0.21 85.90 N/A $41,250 $210 $18,452
51 MW-5-PHD-2 68 Hydrodynamic Device MW-5 0.60 241.00 N/A $153,750 $210 $22,137
52 MW-5-PHD-3 69 Hydrodynamic Device MW-5 0.47 191.00 N/A $153,750 $210 $27,932
53 MW-2 Enhanced SC 33 Street Cleaning MW-2 0.02 7 N/A $633 S0 $90,390
54 MW-9 Enhanced SC 33 Street Cleaning MW-9 0.001 1 N/A $363 S0 $362,955

(Probable Project Cost) + 30*(Annual 0&M)] / [30*(Annual TSS Reduction)]; enhanced street cleaning is [Probable Project Cost] / [Annual TSS Reduction]
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Table 4: Cost-effectiveness of ME retrofits with respect to TP reduction. Projects ranked 1 - 69 are shown on this table. TSS and volume
reductions are also shown. For more information on each project refer to either the Catchment Profile or BMP Descriptions pages in this
report. Volume and pollutant reduction benefits cannot be summed with other projects that provide treatment for the same source area.

Project . . TP : TSS. Volun]e Probable Project Estimate(.i Annual Estimated cost/
— Project ID Retrofit Type Catchment  Reduction Reduction  Reduction s Opc?ratlons & 1’°°°|b'TP/y1ear (30-
(Ib/yr) (Ib/yr) (ac-ft/yr) Maintenance year)

1 ME-6-EBI-2 Retrofit 164 Bioinfiltration Basin Retrofit ME-6 10.76 3796.00 11.32 $55,780 $444 $214

2 ME-3-PBI-2 128 Bioinfiltration Basin ME-3 0.97 303.00 0.76 $16,984 $225 $816

3 ME-6-PBI-1 155 Bioinfiltration Basin ME-6 0.59 186.00 0.44 $10,484 $225 $974

4 ME-8-PBI-3 177 Bioinfiltration Basin ME-8 0.56 187.00 0.46 $10,484 $225 $1,024
5 ME-8-PBI-2 176 Bioinfiltration Basin ME-8 0.55 174.00 0.42 $10,484 $225 $1,041
6 ME-2-PBI-3 120 Bioinfiltration Basin ME-2 0.55 174.00 0.41 $10,484 $225 $1,044
7 ME-6-PBI-9 163 Bioinfiltration Basin ME-6 0.55 180.00 0.48 $10,484 $225 $1,044
8 ME-8-PBI-1 175 Bioinfiltration Basin ME-8 0.52 164.00 0.40 $10,484 $225 $1,101
9 ME-3-PBI-10 136 Bioinfiltration Basin ME-3 0.52 160.00 0.39 $10,484 $225 $1,105
10 ME-9-PBI-6 187 Bioinfiltration Basin ME-9 0.51 178.00 0.44 $10,484 $225 $1,126
11 ME-6-PBI-5 159 Bioinfiltration Basin ME-6 0.44 178.00 0.51 $10,484 $225 $1,306
12 ME-6-PBI-7 161 Bioinfiltration Basin ME-6 0.43 182.00 0.48 $10,484 $225 $1,336
13 ME-3-PBI-13 139 Bioinfiltration Basin ME-3 0.41 127.00 0.32 $10,484 $225 $1,401
14 ME-9-PBI-5 186 Bioinfiltration Basin ME-9 0.40 143.00 0.36 $10,484 $225 $1,436
15 ME-6-PBI-2 156 Bioinfiltration Basin ME-6 0.40 123.00 0.30 $10,484 $225 $1,436
16 ME-6-PBI-3 157 Bioinfiltration Basin ME-6 0.40 123.00 0.30 $10,484 $225 $1,436
17 ME-6-PBI-6 160 Bioinfiltration Basin ME-6 0.40 141.00 0.37 $10,484 $225 $1,436
18 ME-7-PBI-1 170 Bioinfiltration Basin ME-7 0.39 123.60 0.30 $10,484 $225 $1,469
19 ME-9-PBI-4 185 Bioinfiltration Basin ME-9 0.39 144.00 0.34 $10,484 $225 $1,473
20 ME-5-PBI-1 151 Bioinfiltration Basin ME-5 0.38 117.10 0.31 $10,484 $225 $1,504
21 ME-1-PBI-4 114 Bioinfiltration Basin ME-1 0.52 162.00 0.49 $16,984 $225 $1,524
22 ME-2-PBI-5 122 Bioinfiltration Basin ME-2 0.36 142.00 0.34 $10,484 $225 $1,596
23 ME-2-PBI-1 118 Bioinfiltration Basin ME-2 0.35 109.00 0.25 $10,484 $225 $1,641
24 ME-3-PBI-7 133 Bioinfiltration Basin ME-3 0.33 101.00 0.25 $10,484 $225 $1,741
25 ME-9-PBI-3 184 Bioinfiltration Basin ME-9 0.32 98.00 0.24 $10,484 $225 $1,795
26 ME-6-PBI-8 162 Bioinfiltration Basin ME-6 0.32 158.00 0.48 $10,484 $225 $1,795
27 ME-1-PBI-2 112 Bioinfiltration Basin ME-1 0.29 90.00 0.26 $10,484 $225 $1,961
28 ME-3-PBI-4 130 Bioinfiltration Basin ME-3 0.29 87.00 0.23 $10,484 $225 $1,981
29 ME-3-PBI-8 134 Bioinfiltration Basin ME-3 0.29 88.00 0.23 $10,484 $225 $1,981
30 ME-3-PBI-9 135 Bioinfiltration Basin ME-3 0.29 88.00 0.23 $10,484 $225 $1,981
31 ME-2-PBI-4 121 Bioinfiltration Basin ME-2 0.28 93.00 0.28 $10,484 $225 $2,052
32 ME-6-PBI-4 158 Bioinfiltration Basin ME-6 0.28 89.00 0.23 $10,484 $225 $2,052
33 ME-9-PBI-2 183 Bioinfiltration Basin ME-9 0.28 87.00 0.22 $10,484 $225 $2,052
34 ME-9-PBI-1 182 Bioinfiltration Basin ME-9 0.26 81.00 0.20 $10,484 $225 $2,209
35 ME-3-PBI-1 127 Bioinfiltration Basin ME-3 0.35 107.00 0.28 $16,984 $225 $2,260

Table continued below.
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Table 4: Cost-effectiveness of ME retrofits with respect to TP reduction (continued)

Project . Page . TP . TSS_ Volun'_le Probable Project Estimate(.i Annual Estimated cost/
el Project ID . Retrofit Type Catchment  Reduction Reduction = Reduction o Opt?ratlons & 1,000Ib-TP/ylear (30-
(Ib/yr) (Ib/yr) (ac-ft/yr) Maintenance year)
36 ME-2 Enhanced SC 33 Street Cleaning ME-2 0.41 193 N/A $943 S0 $2,301
37 ME-11-PUG-1 198 Underground Structure ME-11 20.56 8,757 36.50 $1,415,060 $280 $2,308
38 ME-1-PBI-3 113 Bioinfiltration Basin ME-1 0.24 74.00 0.20 $10,484 $225 $2,345
39 ME-3-PBI-14 140 Bioinfiltration Basin ME-3 0.24 108.00 0.37 $10,484 $225 $2,394
40 ME-3-PBI-15 141 Bioinfiltration Basin ME-3 0.24 109.00 0.37 $10,484 $225 $2,394
41 ME-3-PBI-11 137 Bioinfiltration Basin ME-3 0.23 69.00 0.18 $10,484 $225 $2,498
42 ME-12-PBF-2 203 Biofiltration Basin ME-12 0.64 224.00 0.12 $43,984 $295 $2,752
43 ME-3-PBI-17 143 Bioinfiltration Basin ME-3 0.20 61.00 0.16 $10,484 $225 $2,872
44 ME-3-PBI-6 132 Bioinfiltration Basin ME-3 0.20 62.00 0.16 $10,484 $225 $2,872
45 ME-12-PBF-5 206 Biofiltration Basin ME-12 0.38 134.00 0.07 $23,984 $295 $2,880
46 ME-12-PBF-4 205 Biofiltration Basin ME-12 0.37 133.00 0.07 $23,984 $295 $2,958
47 ME-3-PBI-16 142 Bioinfiltration Basin ME-3 0.19 57.00 0.14 $10,484 $225 $3,024
48 ME-3-PBI-18 144 Bioinfiltration Basin ME-3 0.19 58.00 0.14 $10,484 $225 $3,024
49 ME-3-PBI-3 129 Bioinfiltration Basin ME-3 0.19 58.00 0.14 $10,484 $225 $3,024
50 ME-1-PBI-1 111 Bioinfiltration Basin ME-1 0.19 56.00 0.15 $10,484 $225 $3,089
51 ME-10-PBF-1 192 Biofiltration Basin ME-10 0.35 132.00 0.07 $23,984 $295 $3,127
52 ME-3-PBI-12 138 Bioinfiltration Basin ME-3 0.18 53.00 0.14 $10,484 $225 $3,191
53 ME-12-PBF-1 202 Biofiltration Basin ME-12 0.33 116.00 0.06 $23,984 $295 $3,317
54 ME-12-PBF-3 204 Biofiltration Basin ME-12 0.31 113.00 0.06 $23,984 $295 $3,531
55 ME-2-PBI-2 119 Bioinfiltration Basin ME-2 0.15 47.00 0.11 $10,484 $225 $3,830
56 ME-3 Enhanced SC 33 Street Cleaning ME-3 0.43 193 N/A $1,748 S0 $4,064
57 ME-3-PBI-5 131 Bioinfiltration Basin ME-3 0.14 41.00 0.11 $10,484 $225 $4,103
58 ME-4 Enhanced SC 33 Street Cleaning ME-4 0.008 4.2 N/A $38 S0 $4,759
59 ME-12-PHD-1 207 Hydrodynamic Device ME-12 1.12 386.00 N/A $153,750 $210 $4,763
60 ME-2-PHD-1 123 Hydrodynamic Device ME-2 0.98 512.00 N/A $153,750 $210 $5,444
61 ME-6-PHD-1 165 Hydrodynamic Device ME-6 0.39 162.00 N/A $57,750 $210 $5,474
62 ME-7-PHD-1 171 Hydrodynamic Device ME-7 0.39 155.20 N/A $57,750 $210 $5,531
63 ME-6-PHD-2 166 Hydrodynamic Device ME-6 0.86 380.00 N/A $153,750 $210 $6,203
64 ME-9-PHD-1 188 Hydrodynamic Device ME-9 0.83 384.00 N/A $153,750 $210 $6,428
65 ME-10-PBF-2 193 Biofiltration Basin ME-10 0.14 49.00 0.03 $23,984 $295 $7,818
66 ME-8-PHD-1 178 Hydrodynamic Device ME-8 0.64 263.00 N/A $153,750 $210 $8,284
67 ME-10-PHD-1 194 Hydrodynamic Device ME-10 0.59 216.00 N/A $153,750 $210 $9,042
68 ME-1 Enhanced SC 33 Street Cleaning ME-1 0.031 15 N/A $283 S0 $9,142
69 ME-5 Enhanced SC 33 Street Cleaning ME-5 0.019 9.7 N/A $175 S0 $9,222

[(Probable Project Cost) + 30*(Annual 0&M)] / [30*(Annual TP Reduction)]; enhanced street cleaning is [Probable Project Cost] / [Annual TP Reduction]
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Table 5: Cost-effectiveness of ME retrofits with respect to TSS reduction. Projects ranked 1 - 69 are shown on this table. TP and volume
reductions are also shown. For more information on each project refer to either the Catchment Profile or BMP Descriptions pages in this report.
Volume and pollutant reduction benefits cannot be summed with other projects that provide treatment for the same source area.

TP TSS Volume Estimated Annual Estimated cost/

P:;j:;t Project ID Retrofit Type Catchment Reduction  Reduction Reduction Probal‘):I:sl:roject Op(-frations & 1,000Ib-TSS/2ear (30-
(Ib/yr) (Ib/yr) (ac-ft/yr) Maintenance year)
1 ME-6-EBI-2 Retrofit 164 | Bioinfiltration Basin Retrofit ME-6 10.76 3796.00 11.32 $55,780 $444 $607
2 ME-3-PBI-2 128 Bioinfiltration Basin ME-3 0.97 303.00 0.76 $16,984 $225 $2,611
3 ME-8-PBI-3 177 Bioinfiltration Basin ME-8 0.56 187.00 0.46 $10,484 $225 $3,072
4 ME-6-PBI-1 155 Bioinfiltration Basin ME-6 0.59 186.00 0.44 $10,484 $225 $3,089
5 ME-6-PBI-7 161 Bioinfiltration Basin ME-6 0.43 182.00 0.48 $10,484 $225 $3,156
6 ME-6-PBI-9 163 Bioinfiltration Basin ME-6 0.55 180.00 0.48 $10,484 $225 $3,191
7 ME-6-PBI-5 159 Bioinfiltration Basin ME-6 0.44 178.00 0.51 $10,484 $225 $3,227
8 ME-9-PBI-6 187 Bioinfiltration Basin ME-9 0.51 178.00 0.44 $10,484 $225 $3,227
9 ME-2-PBI-3 120 Bioinfiltration Basin ME-2 0.55 174.00 0.41 $10,484 $225 $3,302
10 ME-8-PBI-2 176 Bioinfiltration Basin ME-8 0.55 174.00 0.42 $10,484 $225 $3,302
11 ME-8-PBI-1 175 Bioinfiltration Basin ME-8 0.52 164.00 0.40 $10,484 $225 $3,503
12 ME-3-PBI-10 136 Bioinfiltration Basin ME-3 0.52 160.00 0.39 $10,484 $225 $3,590
13 ME-6-PBI-8 162 Bioinfiltration Basin ME-6 0.32 158.00 0.48 $10,484 $225 $3,636
14 ME-9-PBI-4 185 Bioinfiltration Basin ME-9 0.39 144.00 0.34 $10,484 $225 $3,989
15 ME-9-PBI-5 186 Bioinfiltration Basin ME-9 0.40 143.00 0.36 $10,484 $225 $4,017
16 ME-2-PBI-5 122 Bioinfiltration Basin ME-2 0.36 142.00 0.34 $10,484 $225 $4,046
17 ME-6-PBI-6 160 Bioinfiltration Basin ME-6 0.40 141.00 0.37 $10,484 $225 $4,074
18 ME-3-PBI-13 139 Bioinfiltration Basin ME-3 0.41 127.00 0.32 $10,484 $225 $4,523
19 ME-7-PBI-1 170 Bioinfiltration Basin ME-7 0.39 123.60 0.30 $10,484 $225 $4,648
20 ME-6-PBI-2 156 Bioinfiltration Basin ME-6 0.40 123.00 0.30 $10,484 $225 $4,670
21 ME-6-PBI-3 157 Bioinfiltration Basin ME-6 0.40 123.00 0.30 $10,484 $225 $4,670
22 ME-1-PBI-4 114 Bioinfiltration Basin ME-1 0.52 162.00 0.49 $16,984 $225 $4,884
23 ME-2 Enhanced SC 33 Street Cleaning ME-2 0.41 193 N/A $943 S0 $4,888
24 ME-5-PBI-1 151 Bioinfiltration Basin ME-5 0.38 117.10 0.31 $10,484 $225 $4,906
25 ME-2-PBI-1 118 Bioinfiltration Basin ME-2 0.35 109.00 0.25 $10,484 $225 $5,270
26 ME-3-PBI-15 141 Bioinfiltration Basin ME-3 0.24 109.00 0.37 $10,484 $225 $5,270
27 ME-3-PBI-14 140 Bioinfiltration Basin ME-3 0.24 108.00 0.37 $10,484 $225 $5,319
28 ME-11-PUG-1 198 Underground Structure ME-11 20.56 8,757 36.50 $1,415,060 $280 $5,418
29 ME-3-PBI-7 133 Bioinfiltration Basin ME-3 0.33 101.00 0.25 $10,484 $225 $5,688
30 ME-9-PBI-3 184 Bioinfiltration Basin ME-9 0.32 98.00 0.24 $10,484 $225 $5,862
31 ME-2-PBI-4 121 Bioinfiltration Basin ME-2 0.28 93.00 0.28 $10,484 $225 $6,177
32 ME-1-PBI-2 112 Bioinfiltration Basin ME-1 0.29 90.00 0.26 $10,484 $225 $6,383
33 ME-6-PBI-4 158 Bioinfiltration Basin ME-6 0.28 89.00 0.23 $10,484 $225 $6,455
34 ME-3-PBI-8 134 Bioinfiltration Basin ME-3 0.29 88.00 0.23 $10,484 $225 $6,528
35 ME-3-PBI-9 135 Bioinfiltration Basin ME-3 0.29 88.00 0.23 $10,484 $225 $6,528

Table continued below.
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Table 5: Cost-effectiveness of ME retrofits with respect to TSS reduction (continued)

Project . Page . ™ . TSS_ V°|U"Te Probable Project Estimatet_l Annual Estimated cost/
Rank Project ID Number Retrofit Type Catchment  Reduction Reduction Reduction . Op?ratlons & 1,000|b-T55/\lleal' (30-
(Ib/yr) (Ib/yr) (ac-ft/yr) Maintenance year)
36 ME-3-PBI-4 130 Bioinfiltration Basin ME-3 0.29 87.00 0.23 $10,484 $225 $6,603
37 ME-9-PBI-2 183 Bioinfiltration Basin ME-9 0.28 87.00 0.22 $10,484 $225 $6,603
38 ME-9-PBI-1 182 Bioinfiltration Basin ME-9 0.26 81.00 0.20 $10,484 $225 $7,092
39 ME-3-PBI-1 127 Bioinfiltration Basin ME-3 0.35 107.00 0.28 $16,984 $225 $7,394
40 ME-1-PBI-3 113 Bioinfiltration Basin ME-1 0.24 74.00 0.20 $10,484 $225 $7,763
41 ME-12-PBF-2 203 Biofiltration Basin ME-12 0.64 224.00 0.12 $43,984 $295 $7,862
42 ME-12-PBF-5 206 Biofiltration Basin ME-12 0.38 134.00 0.07 $23,984 $295 $8,168
43 ME-12-PBF-4 205 Biofiltration Basin ME-12 0.37 133.00 0.07 $23,984 $295 $8,229
44 ME-10-PBF-1 192 Biofiltration Basin ME-10 0.35 132.00 0.07 $23,984 $295 $8,291
45 ME-3-PBI-11 137 Bioinfiltration Basin ME-3 0.23 69.00 0.18 $10,484 $225 $8,326
46 ME-3 Enhanced SC 33 Street Cleaning ME-3 0.43 193 N/A $1,748 S0 $9,055
47 ME-4 Enhanced SC 33 Street Cleaning ME-4 0.008 4.2 N/A $38 S0 $9,064
48 ME-3-PBI-6 132 Bioinfiltration Basin ME-3 0.20 62.00 0.16 $10,484 $225 $9,266
49 ME-3-PBI-17 143 Bioinfiltration Basin ME-3 0.20 61.00 0.16 $10,484 $225 $9,417
50 ME-12-PBF-1 202 Biofiltration Basin ME-12 0.33 116.00 0.06 $23,984 $295 $9,435
51 ME-12-PBF-3 204 Biofiltration Basin ME-12 0.31 113.00 0.06 $23,984 $295 $9,686
52 ME-3-PBI-18 144 Bioinfiltration Basin ME-3 0.19 58.00 0.14 $10,484 $225 $9,905
53 ME-3-PBI-3 129 Bioinfiltration Basin ME-3 0.19 58.00 0.14 $10,484 $225 $9,905
54 ME-3-PBI-16 142 Bioinfiltration Basin ME-3 0.19 57.00 0.14 $10,484 $225 $10,078
55 ME-1-PBI-1 111 Bioinfiltration Basin ME-1 0.19 56.00 0.15 $10,484 $225 $10,258
56 ME-2-PHD-1 123 Hydrodynamic Device ME-2 0.98 512.00 N/A $153,750 $210 $10,420
57 ME-3-PBI-12 138 Bioinfiltration Basin ME-3 0.18 53.00 0.14 $10,484 $225 $10,839
58 ME-2-PBI-2 119 Bioinfiltration Basin ME-2 0.15 47.00 0.11 $10,484 $225 $12,223
59 ME-6-PHD-1 165 Hydrodynamic Device ME-6 0.39 162.00 N/A $57,750 $210 $13,179
60 ME-7-PHD-1 171 Hydrodynamic Device ME-7 0.39 155.20 N/A $57,750 $210 $13,756
61 ME-12-PHD-1 207 Hydrodynamic Device ME-12 1.12 386.00 N/A $153,750 $210 $13,821
62 ME-9-PHD-1 188 Hydrodynamic Device ME-9 0.83 384.00 N/A $153,750 $210 $13,893
63 ME-3-PBI-5 131 Bioinfiltration Basin ME-3 0.14 41.00 0.11 $10,484 $225 $14,011
64 ME-6-PHD-2 166 Hydrodynamic Device ME-6 0.86 380.00 N/A $153,750 $210 $14,039
65 ME-5 Enhanced SC 33 Street Cleaning ME-5 0.019 9.7 N/A $175 S0 $18,065
66 ME-1 Enhanced SC 33 Street Cleaning ME-1 0.031 15 N/A $283 S0 $18,894
67 ME-8-PHD-1 178 Hydrodynamic Device ME-8 0.64 263.00 N/A $153,750 $210 $20,285
68 ME-10-PBF-2 193 Biofiltration Basin ME-10 0.14 49.00 0.03 $23,984 $295 $22,336
69 ME-10-PHD-1 194 Hydrodynamic Device ME-10 0.59 216.00 N/A $153,750 $210 $24,699

![(Probable Project Cost) + 30*(Annual 0&M)] / [30*(Annual TSS Reduction)]; enhanced street cleaning is [Probable Project Cost] / [Annual TSS Reduction]
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Project Selection

The combination of projects selected for pursuit could strive to achieve TP and TSS reductions in the
most cost-effective manner possible. Several other factors affecting project installation decisions could
be weighed by resource managers when selecting projects to pursue. These factors include but are not
limited to the following:

e Total project costs

e Cumulative treatment

e Availability of funding

e Economies of scale

e Landowner willingness

e Project combinations with treatment train effects

o Non-target pollutant reductions

Timing coordination with other projects to achieve cost savings
Stakeholder input

Number of parcels (landowners) involved

Project visibility

Educational value

e Long-term impacts on property values and public infrastructure
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BMP Descriptions

BMP types proposed throughout the target areas are detailed in this section. This was done to reduce
duplicative reporting. For each BMP type, the method of modeling, assumptions made, and cost
estimate considerations are described.

BMPs were proposed for a specific site within the research area. Each of these projects, including site
location, size, and estimated cost and pollutant reduction potential are noted in detail in the Catchment
Profiles section. Project types included in the following sections are:
e Bioretention
o Curb-cut Rain Gardens
e Enhanced Street Sweeping
e Hydrodynamic Device
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Bioretention

Bioretention BMPs utilize soil and vegetation to treat stormwater runoff from roads, driveways,
rooftops, and other impervious surfaces. Differing levels of volume and/or pollutant reductions can be
achieved depending on the type of bioretention selected.

Bioretention can function as either filtration (biofiltration) or infiltration (bioinfiltration). Biofiltration
BMPs are designed with a buried perforated drain tile that allows water in the basin to discharge to the
stormwater drainage system after having been filtered through the soil. Bioinfiltration BMPs have no
underdrain, ensuring that all water that enters the basins will either infiltrate into the soil or be
evapotranspired into the air. Bioinfiltration provides 100% retention and treatment of captured
stormwater, whereas biofiltration basins provide excellent removal of particulate contaminants but
limited removal of dissolved contaminants, such as DP.

Table 6 conveys the general efficacy of the two types of bioretention (biofiltration and bioinfiltration) in
terms of the three most common pollutants, total suspended solids (TSS), particulate phosphorus (PP),
dissolved phosphorus (DP), and stormwater volume.

Table 6: Matrix describing curb-cut rain garden efficacy for pollutant removal based on type.

STl TSS PP DP Volume ] Site Selection and Design

Rl e G Removal Removal | Removal Reduction . Notes
Type Treated

Optimal sites are low enough
in the landscape to capture
most of the watershed but
high enough to ensure
adequate separation from the
water table for treatment
purposes. Higher soil
Biofiltration High Moderate Low Low High infiltration rates allow for
deeper basins and may
eliminate the need for
underdrains.

Bioinfiltration High High High High High

The treatment efficacy of a particular bioretention project depends on many factors, including but not

limited to the pollutant of concern, the quality of water entering the project, the intensity and duration
of storm events, project size, position of the project in the landscape, existing downstream treatment,

soil and vegetation characteristics, and project type (i.e. bioinfiltration or biofiltration). Optimally, new
bioretention will capture water that would otherwise discharge into a priority waterbody untreated.

The volume and pollutant removal potential of each bioretention practice was estimated using
WinSLAMM. In order to calculate cost-benefit, the cost of each project had to be estimated. To estimate
the total cost of project installation, labor costs for project outreach and promotion, project design,
project administration, and project maintenance over the anticipated life of the practice were
considered in addition to actual construction costs. If multiple projects were installed, cost savings could
be achieved on the administration and promotion costs (and possibly the construction costs for a large
and competitive bid).
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Curb-cut Rain Gardens (Biofiltration or Bioinfiltration)

Curb-cut rain gardens capture stormwater that is in roadside gutters and redirects it into shallow
roadside basins. These curb-cut rain gardens can provide treatment for impervious surface runoff from
one-to-many properties and can be located anywhere sufficient space is available. Because curb-cut rain
gardens capture water that is already part of the stormwater drainage system, they are more likely to
provide higher benefits. Generally, curb-cut rain gardens were proposed in areas without sufficient
existing stormwater treatment and located immediately upgradient of a catch basin serving a large
drainage area.

Béfore/24 -48 h‘oUrs after rains = Durihg rain

Figure 8: Rain garden before/after and during a rainfall event

All curb-cut rain gardens were presumed to have pretreatment, mulch, and perennial ornamental and
native plants. The useful life of the project was assumed to be 30 years and so all costs are amortized
over that time period. Additional costs were included for rehabilitation of the gardens at years 10 and
20. Rehabilitation includes removal of accumulated sediment and supplemental planting. Annual
maintenance was assumed to be completed by the landowner of the property at which the rain garden
could be installed.
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Enhanced Street Sweeping

Street sweeping is a cost-effective way to reduce nutrient and sediment loads entering lakes, streams
and wetlands from storm sewers. Sweeping is typically completed in the spring to remove accumulated
sediment from winter road treatment, and again in the fall to reduce leaf litter. However, trees adjacent
to roadways can be a significant contributor of nutrient loading throughout the year as they drop seeds,
pollen, leaves, and other organic debris. Similarly, large gaps in traditional fall and spring sweeping
schedules give these materials time to re-accumulate and flush into storm drains before they can be
removed.

Enhanced street sweeping is the incorporation of
additional sweeping protocols, the timing and
location of which are targeted to maximize water
quality protection. One way to prioritize locations
for enhanced sweeping is to quantify tree canopy
cover overhanging and immediately adjacent to
roadways; this is because tree canopy cover is
highly correlated with the amount of recoverable
organic materials on roadways (Kalinosky, 2015)
and average total phosphorus concentrations in
stormwater runoff (Janke et al. 2017). Tree canopy
data can then be combined with stormwater
infrastructure information to identify roadways
likely contributing most to nutrient inputs derived
from fallen tree materials.

Tree canopy cover within the study areas was

analyzed following methodology in the Tree

Canopy Assessment Protocol for Enhanced Street

beciduous Canopy Cover . , : Sweeping Prioritization, produced by Emmons and

s 58 T Oliver Resources Inc. (EOR) for the Lower St. Croix
Watershed Partnership (LSCWP).

¥ gy Tree Canopy Buffer Area
S B Road Buffer

First, centerline data was compiled for all paved
roadways within or immediately adjacent to the

Figure 9: Roadway buffers, derived from MNDOT  targeted subwatershed boundaries. Next, each

right-of-way widths, within which tree canopy roadway was assigned a right-of-way width
cover was calculated. corresponding with its MNDOT functional

classification. Right-of-way values were then
referenced to generate a buffer around each roadway, and deciduous tree canopy abundance within
these buffers (total % coverage) was quantified by intersecting them with the Twin Cities Metro Area
(TCMA) Urban Tree Canopy Classification dataset; see Figure 9 for an example. Altogether, these
processes allowed for canopy cover comparisons within the study areas, and correspondingly the
prioritization of roadways most likely to contribute nutrient-rich stormwater derived from tree
materials.

The streets are currently swept twice per year in Anoka, and five times per year in Coon Rapids.
Enhanced sweeping schedules were modeled for each catchment in Anoka, and page 33 summarizes the
modeling results. Maps are provided of road tree canopy cover percentage in the Catchment Profiles.
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Hydrodynamic Devices

In heavily urbanized settings, stormwater is immediately intercepted with roadway catch basins and
conveyed rapidly via storm sewer pipes to its destination. Once stormwater is intercepted by catch
basins, it can be very difficult to supply treatment without large end-of-pipe projects such as regional
ponds. One option is a hydrodynamic device (Figure 10). Hydrodynamic devices are installed in line with
the existing storm sewer network and can provide treatment for up to 10-15 acres of upland drainage
area. This practice applies some form of filtration, settling, or hydrodynamic separation to remove
coarse sediment, litter, oil, and grease. These devices are particularly useful in small but highly
urbanized drainage areas and can be used as pretreatment for other downstream stormwater BMPs.

Each device’s pollutant removal Cleanoutaccass
potential was estimated using [ I

. . R Pavement / > I
WinSLAMM. Devices were sized based Surface \ \

on upstream drainage area to ensure

peak flow does not exceed each device’s

design guidelines. For this analysis,

Downstream Defender devices were

modeled based on available information Oil/floatable
and to maintain continuity across other CRlCIRECRITEr

SRAs. Devices were proposed along "
. . Treatment Flow —a Inlet
particular storm sewer lines and often Path: Stormwater
just upstream of intersections with enersievics flows: I
. downward, then
another, larger line. Model results travels along devices
assume the device is receiving input Pme’:f;’;‘i’y'” gyortex
. a
from all nearby catch basins noted. -
Stormwater
In order to calculate cost-effectiveness, treatment.yortex
: Sediment Collection
the. cost of each prc?Ject_had. to be ehibar SERAEIE
estimated. Cost estimation included solids collect at base
labor costs for project outreach, Bfideviga Bdkited
] ) o . from the energy of
promotion, design, administration, and the treatment flow
maintenance over the anticipated life of ~ Path preventing
. . L. aresuspension of
the practice in addition to actual collected material

material and construction costs. Load
reduction estimates for these projects
are noted in the Catchment Profiles
section.

Figure 10: Schematic of a typical hydrodynamic device
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Mississippi River Subwatershed

Catchment Profiles

Catchment ID

Page

Mississippi West (MW)

MW-1 35
MW-2 38
MW-3 42
MW-4 46
MW-5 59
MW-6 70
MW-7 78
MW-8 100
MW-9 105
ME-1 108
ME-2 115
ME-3 124
ME-4 145
ME-5 148
ME-6 152
ME-7 167
ME-8 172
ME-9 179
ME-10 189
ME-11 195
ME-12 199

Existing Conditions Summary

(&3 Mw Catchments
3 ME catchments
[] City Boundary

0 2,000 4,000

6,000 8,000 10,000 ft
— I — /

Acres 803.2
Dominant Land Residential
Cover

Volume

(ac-ft/yr) 397

TP (Ib/yr) 404
TSS (Ib/yr) 128,672
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SUBWATERSHED SUMMARY

The 803-acre Mississippi River study area was divided into twenty-one catchments over two distinct
areas west and east of the confluence with the Rum River. Nine catchments were identified upstream
(west) of the Rum River (MW catchments), and 12 catchments were identified downstream (east) of the
Rum River (ME catchments). Catchment profiles on the following pages provide additional information,
including details on existing and proposed stormwater treatment.

EXISTING STORMWATER TREATMENT

There is a considerable amount of existing stormwater treatment throughout the study area. There are
multiple stormwater ponds, hydrodynamic devices, and natural bioinfiltration areas. The City of Anoka
conducts street cleaning twice per year, and the City of Coon Rapids also conducts street cleaning five
times per year. Table 7 provides a summary of catchment volume, TSS, and TP loading under base and
existing conditions. Reductions associated with exiting BMPs are also included. Additional detail is
provided in the Catchment Profiles.

Table 7: Catchment volume, TSS, and TP loading under base and existing conditions.
Reductions associated with existing BMPs are also shown.

REDUCTIONS DUE TO

BASE CONDITION EXISTING CONDITION EXISTING BMPs
Catchment J— Dominant Land Cover Volume TSS TP Volume TSS TP Volume TSS TP
(ac-ftlyr) (Ib/yr)  (Iblyr) (ac-ftlyr) (Ib/yr)  (Iblyr) (ac-ftlyr) (Ib/yr)  (Iblyr)
MW-1 . Residential
MW-2 42.05 Residential 33.0 11635 32.7 33.0 5444 19.1 0.0 6191 13.6
YAWEE] 8.51 Residential 4.1 1675 5.6 1.6 554 2.1 2.5 1121 3.4
MW-4 38.57 Residential 17.0 7264 21.8 17.0 6515 20.1 0.0 749 1.7
MW-5 22.31 Residential 8.4 3656 11.7 8.4 3264 10.8 0.0 392 0.9
MW-6 38.48 Residential 14.7 6405 20.5 14.7 4932 17.0 0.0 1473 3.5
MW-7 130.96 Residential 60.0 24633 75.3 54.5 18499 60.0 5.5 6134 15.3
AE:] 3.1 Residential 1.5 600 1.9 1.5 538 1.7 0.0 63 0.1
MW-9 13.66 Freeway 15.0 5469 13.9 15.0 2167 7.3 0.0 3302 6.6
ME-1 12.37 Residential 5.2 2209 7.0 5.2 1665 5.7 0.0 544 1.3
ME-2 49.34 Residential 26.7 10709 29.8 25.8 9447 26.9 0.9 1262 2.9
ME-3 95.26 Residential 56.6 21982 60.8 44.8 14591 43.8 11.8 7391 17.0
ME-4 3.57 Residential 1.4 623 2.0 1.4 466 1.6 0.0 158 0.4
ME-5 7.55 Residential 3.0 1317 4.2 3.0 1001 3.4 0.0 316 0.8
ME-6 111.62 Residential 92.8 32038 83.1 81.5 25497 67.9 11.3 6541 15.2
ME-7 6.63 Residential 2.5 1107 3.5 2.5 970 3.2 0.0 137 0.3
ME-8 10.95 Residential 4.6 1962 6.1 4.6 1722 5.6 0.0 240 0.5
ME-9 30.56 Residential 16.2 6493 18.6 16.2 5807 17.1 0.0 686 1.5
ME-10 29.97 Park 8.0 3929 16.7 8.0 3664 16.1 0.0 265 0.6
ME-11 44.06 Institutional 36.6 14961 44.9 36.6 13934 43.2 0.0 1027 1.7
ME-12 35.44 Residential 21.6 8842 33.0 21.6 7996 31.1 0.0 846 2.0

RETROFITS CONSIDERED

STORMWATER PONDS

New ponds and retrofits to existing stormwater ponds were considered. In particular, there are
stormwater ponds that are currently undersized to its contributing drainage area. An extensive field
inventory of current pond condition was not completed, nor was any water quality monitoring
conducted.

Because most of the pollutant reductions from existing BMPs throughout the subwatershed are due to
stormwater ponds, continued pond condition inventories will be valuable. Maintenance needs could be
identified in the future to ensure all ponds are functioning as originally designed, which is how the
ponds were modeled in this analysis. Furthermore, water quality monitoring could identify any hot spots
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that may warrant the consideration of pond retrofits (e.g. increasing storage volume through either
increasing ponding depth or pond footprint or installation of either passive or pump-controlled iron-
enhanced sand filters).

ENHANCED STREET SWEEPING

Enhanced street sweeping was also considered throughout the subwatershed. Methodology for the
analysis is detailed in the ‘Enhanced Street Sweeping’ profile in the ‘BMP Descriptions’ section of this
report. Road tree canopy cover maps are also included in each of the Catchment Profiles. However,
increasing street sweeping frequency in the WinSLAMM models resulted in marginal additional
reductions of TP and TSS.

The largest catchment modeled in WinSLAMM, MW-7 (131 acres with many roads and primarily
residential land use), can be used as an example. Street cleaning frequency was increased to once every
eight weeks (i.e. five times per year) in the WinSLAMM model, which resulted in the additional removal
of 285 Ibs-TSS/yr and 0.62 Ibs-TP/yr. Considering the increased frequency results in four additional
sweepings per year, the additional pollutant reductions are not very cost-effective (i.e. 71 lbs-TSS/yr and
0.15 Ibs-TP/yr per additional sweeping event) compared to other alternatives.

Table 8 provides a summary of the additional annual reductions captured by increasing the street
cleaning frequency from twice a year to five times a year, as well as the cost effectiveness. These values
are conservative estimates based entirely on the WinSLAMM models, which do not account for tree
canopy cover.

Table 8: Additional annual reductions with enhanced street cleaning (5x per year) via WinSLAMM. Note
ME-5 — ME-12 are in Coon Rapids where street cleaning already occurs 5x per year.

Catchment ID TSS (Ib/yr) TP (Ib/yr) Cost/1000lb-TSS* Cost/Ib-TP*

MW-1 N/A N/A N/A N/A
MW-2 7 0.02 $90,390 $31,636
MW-3 9.7 0.022 $7,990 $3,523
MW-4 172 0.38 $4,034 $1,826
MW-5 93 0.21 $4,945 $2,190
MW-6 52 0.11 $14,318 $6,769
MW-7 285 0.62 $8,482 $3,899
MW-8 15.1 0.035 $3,575 $1,542
MW-9 1 0.001 $362,955 $362,955
ME-1 15 0.031 $18,894 $9,142
ME-2 193 0.41 $4,888 $2,301
ME-3 193 0.43 $9,055 $4,064
ME-4 4.2 0.008 $9,064 $4,759
ME-5 9.7 0.019 $18,065 $9,222
ME-6 N/A N/A N/A N/A
ME-7 N/A N/A N/A N/A
ME-8 N/A N/A N/A N/A
ME-9 N/A N/A N/A N/A
ME-10 N/A N/A N/A N/A
ME-11 N/A N/A N/A N/A
ME-12 N/A N/A N/A N/A
*Based on $100/curb mile at an additional three sweepings per year.
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The weighted average of tree canopy cover for each catchment is summarized in Table 9. Based on the
distribution of values, it is recommended that catchments with an average tree canopy cover
percentage greater than 40% are prioritized for enhanced street cleaning, preferably if the catchment
does not have any existing stormwater treatment beyond street cleaning.

Table 9: Catchment curb-miles and average tree canopy cover

percentage
Catchment ID Curb-miles Weighted Average %
Canopy Cover
MW-1 0.5 27.4
MW-2 2.1 29.3
MW-3 0.3 32.7
MW-4 2.3 40.2
MW-5 1.5 41.6
MW-6 2.5 45.0
MW-7 8.1 43.4
MW-8 0.2 35.6
MW-9 1.2 23.8
ME-1 0.9 43.9
ME-2 3.1 38.7
ME-3 5.8 41.0
ME-4 0.1 51.2
ME-5 0.6 64.6
ME-6 5.5 45.4
ME-7 0.3 28.1
ME-8 0.8 54.8
ME-9 1.7 46.9
ME-10 0.5 45.4
ME-11 0.5 19.7
ME-12 3.9 45.2

Because the values calculated in WinSLAMM are conservative, an additional estimate for enhanced
street cleaning has been included in Appendix E — Enhanced Street Cleaning Calculator. Pollutant load
recovery, cost, and cost effectiveness estimates have been included using the “Street Sweeping Planning
Calculator: Estimating Nutrient and Solids Load Recovery through Street Sweeping” Excel spreadsheet
program (Kalinosky et al., 2014).
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Catchment MW-1

Catchment Profiles

Existing Catchment Summary

Acres 27.24

Parcels 16

55.2% Residential
21.5% Shop

Land Cover 12.7% Institutional
6.3% Park

4.3% Open

CATCHMENT DESCRIPTION

This catchment is located in Anoka, upstream of the
Mississippi River’s confluence with the Rum River,
near King’s Island. Stormwater runoff is collected
into multiple catch basins that route into an
existing stormwater pond prior to discharging into
the Mississippi River. Land use is a mix of
commercial property, park land, institutional, and
multi-family housing complexes.

EXISTING STORMWATER TREATMENT

This catchment contains a stormwater pond at the
outfall and several bioinfiltration / infiltration
features amongst the commercial properties. Street
cleaning is also conducted once in early spring and
once in mid-summer by the City of Anoka.

RETROFIT OPPORTUNITIES OVERVIEW

v 4
¥

: b v
0 500 1,000 1,500 2,000 2,500 ft N

Due to existing treatment and limited space for new projects, no candidate BMPs were identified in this
catchment. As such, this catchment and the existing treatment practices were not modeled in
WinSLAMM. Enhanced street cleaning was considered for this catchment, however, it was not modeled
in WinSLAMM due to the prevalence of existing stormwater treatment.
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Catchment MW-2

Existing Catchment Summary

Acres 42.05

Parcels 143

76.0% Residential
12.9% Institutional
10.7% Park

0.3% Shop

Land Cover

CATCHMENT DESCRIPTION

This catchment is located in Anoka, upstream of the
Mississippi River’s confluence with the Rum River.
Stormwater runoff is collected into multiple catch
basins that route into an existing stormwater pond
prior to discharging into the Mississippi River. Land
use is primarily residential with commercial and
institutional properties along the northern side.

EXISTING STORMWATER TREATMENT

This catchment contains a stormwater pond at the
outfall. Street cleaning is also conducted once in
early spring and once in mid-summer by the City of Sete ;
Anoka. Present day stormwater pollutant loading ?4 b

Y e
e ) ~

and treatment is summarized in the table below. a &

Net Treatment
%

Existing Conditions Base Loading Treatment Existing Loading

Number of BMPs 2
BMP Types Street Cleaning, Wet Pond (EWP-1)

TP (Ib/yr) 32.68 13.59 42% 19.09
TSS (Ib/yr) 11,635 6,191 53% 5,444
Volume (acre-feet/yr) 33.0 0.0 0% 33.0

Treatment

RETROFIT OPPORTUNITIES OVERVIEW
A stormwater pond modification project is proposed within this catchment. Due to existing and limited
space for new projects, no other candidate BMPs were identified in this catchment.
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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Project ID:
MW-2-EWP-1

Expansion

Weston Woods
Wet Pond

z
»
2
I
2|
5
ol

Drainage Area — 42.05 acres
Location — PIN: 023125130032
Property Ownership — Private / City of Anoka

Site Specific Information — An opportunity to
expand the existing wet pond exists at this
location. Currently, the existing pond is
undersized for its contributing drainage area of
approximately 42 acres. Expanding the pond to T
nearly twice its current size will provide sufficient Proposed BMP
permanent pool volume below the outlet pipe. S e
The existing pond is primarily located on private B catchment f
property, but an expansion to the west will also s
include land owned by the City of Anoka. The
table below provides pollutant removals and
estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) 1.10]acres

TP (Ib/yr) 2.30 12.0%

TSS (Ib/yr) 1,037 19.0%
Volume (acre-feet/yr) 0.00 0.0%
Administration & Promotion Costs* $8,300
Design & Construction Costs** $293,952
Total Estimated Project Cost (2023) $302,252
Annual O&M*** $1,100

Treatment

> |30-yr Average Cost/Ib-TP $4,859
:g 30-yr Average Cost/1,000lb-TSS $10,776
& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: See Appendix B for detailed cost information

***$1,000/acre - Annual inspection and sediment/debris removal from pretreatment area

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Catchment MW-3

Existing Catchment Summary

Acres 8.51
Parcels 46

99.4% Residential
Land Cover 0.6% Park

CATCHMENT DESCRIPTION

This catchment is located in Anoka, upstream of the
Mississippi River’s confluence with the Rum River.
Stormwater runoff on the western and northern
portions of Benton St. are collected into one of two
catch basins that directly discharge into the
Mississippi River. There is also an existing
bioinfiltration area near the cul-de-sac of Benton
St. that treats water from the majority of this
catchment. Land use is primarily single family
residential houses.

EXISTING STORMWATER TREATMENT

This catchment contains a seemingly natural and
very low-lying wooded bioinfiltration area that i b
treats stormwater for a significant portion of the N0 e s %’%‘N
catchment. Field inspection notes indicate that ,‘
there is no outlet structure, and no standing water fy e s TS
was observed during wet spring conditions. In
addition, street cleaning is conducted once in early
spring and once in mid-summer by the City of
Anoka. Present day stormwater pollutant loading
and treatment is summarized in the table below.

. y: s . Net Treatment o .
Existing Conditions Base Loading Treatment % Existing Loading
(]

Number of BMPs 2
BMP Types Street Cleaning, Infiltration Basin (EBI-1)

TP (Ib/yr) 5.58 3.44 62% 2.14
TSS (Ib/yr) 1,675 1,121 67% 554
Volume (acre-feet/yr) 4.1 2.51 61% 1.6

Treatment

RETROFIT OPPORTUNITIES OVERVIEW
One bioinfiltration basin is proposed within this catchment.

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES

Existing BMP
Proposed BMP
Storm Sewer
Catch Basin
Catchment
Outfall
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Catchment Profiles

ROAD TREE CANOPY COVER

Canopy Cover () Catchment Boundary
B 0% -5% [ City Boundary
[15% - 10% Storm Sewer
[]10% -25% e Catch Basin

[ 25% - 40%

[ 40% - 60%

I 60% - 100%
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Catchment Profiles

Project ID:
MW-3-PBI-1

Benton St.
Bioinfiltration Basin

Drainage Area — 0.65 acres
Location — City of Anoka Outlot
Property Ownership — City of Anoka

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is on the City of Anoka outlot
near the catch basin that discharges stormwater
directly into the Mississippi River. The proposed
basin is a standard, single inlet rain garden that
would treat stormwater collected on Benton St. E,O,I’o:l:'éip

from the south. The table below provides Storm Sewer

i Catch Basin
pollutant removals and estimated costs. P S

| BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.26 12.0%
TSS (Ib/yr) 72 13.0%
Volume (acre-feet/yr) 0.17 10.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

9 30-yr Average Cost/Ib-TP $2,235
g 30-yr Average Cost/1,000lb-TSS $7,968
5 30-yr Average Cost/ac-ft Vol. $3,448

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Catchment MW-4

Existing Catchment Summary

Acres 38.57
Parcels 123

85.0% Residential
Land Cover 8.3% Open

6.7% Park

CATCHMENT DESCRIPTION

This catchment is located in Anoka, upstream of the
Mississippi River’s confluence with the Rum River.
Stormwater runoff is collected through multiple
catch basins that discharge directly into the
Mississippi River. Land use is primarily single family
residential houses with open spaces on the
northern side.

EXISTING STORMWATER TREATMENT

Street cleaning is conducted once in early spring
and once in mid-summer by the City of Anoka. No
other existing treatment was identified in this
catchment. Present day stormwater pollutant
loading and treatment is summarized in the table

i SELE NG H
0 500 10001500 2,000 ZSOOft e
below. (=

Net Treatment
%

Existing Conditions Base Loading Treatment Existing Loading

Number of BMPs 1
BMP Types Street Cleaning

TP (Ib/yr) 21.78 1.65 8% 20.13
TSS (Ib/yr) 7,264 749 10% 6,515
Volume (acre-feet/yr) 17.0 0.00 0% 17.0

Treatment

RETROFITS CONSIDERED
Several BMPs are proposed within this catchment. They include multiple bioinfiltration basins and one
hydrodynamic separator.

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES

©  Existing BMP :
® Proposed BMP
Storm Sewer

e  (Catch Basin
n Catchment
A Outfall
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Catchment Profiles

ROAD TREE CANOPY COVER

e

Canopy Cover () Catchment Boundary
B 0% -5% [ City Boundary
[15% - 10% Storm Sewer
[]10% -25% e Catch Basin

[ 25% - 40%
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Catchment Profiles

Project ID:
MW-4-PBI-1

Benton St.
Bioinfiltration Basin

Drainage Area — 0.73 acres
Location — 1220 Benton St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is
a standard, single inlet rain garden that would
treat stormwater collected on Benton St. from

the north. The table below provides pollutant § Foone T
removals and estimated costs. Storm Sewer

e Catch Basin
3 catchment
| BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.32 1.6%
TSS (Ib/yr) 96 1.5%
Volume (acre-feet/yr) 0.23 1.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

9 30-yr Average Cost/Ib-TP $1,795
g 30-yr Average Cost/1,000lb-TSS $5,984
5 30-yr Average Cost/ac-ft Vol. $2,503

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
MW-4-PBI-2

Benton St.
Bioinfiltration Basin

Drainage Area — 2.37 acres
Location — 1205 Benton St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected on Benton St. from the
north. The table below provides pollutant
removals and estimated costs.

Existing BMP
@® Proposed BMP
Storm Sewer
Catch Basin
3 catchment

.| BMP Drainage Area |
e o !

Treatment

Cost/Removal Analysis

New Treatment % Reduction

Efficiency

Total Size of BMP (sq-ft) sq-ft

TP (Ib/yr) 0.52 2.6%

TSS (Ib/yr) 165 2.5%
Volume (acre-feet/yr) 0.39 2.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225
30-yr Average Cost/Ib-TP $1,105

30-yr Average Cost/1,000Ib-TSS $3,482

30-yr Average Cost/ac-ft Vol. $1,473

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-4-PBI-3

Porter Ave.
Bioinfiltration Basin

Drainage Area — 2.11 acres
Location — 1904 Porter Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected on the northern portion of

Yoho Dr. and the small section of Porter Ave. f E*‘S“"Qe:';;P
I ropOs!
While the proposed BMP was modeled as a single StomSower (A «
inlet, there is potential to upgrade to a large, 5 s . P’
double inlet that would also treat the southern {0 Bwp DamageAr 3

R BEE 7

portion of Yoho Dr. The table below provides
pollutant removals and estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.50 2.5%
TSS (Ib/yr) 159 2.4%
Volume (acre-feet/yr) 0.38 2.2%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> [30-yr Average Cost/lb-TP $1,149
:g 30-yr Average Cost/1,000lb-TSS $3,613
& 30-yr Average Cost/ac-ft Vol. $1,531

*|ndirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-4-PBI-4

Yoho Dr.
Bioinfiltration Basin

Drainage Area — 1.65 acres
Location — 149 Yoho Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected from multiple properties J
along Yoho Dr. The table below provides pollutant : EXS;“QE:’;;P
removals and estimated costs. | storm Sewer
Catch Basin

3 catchment
BMP Drainage Area [

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.49 2.4%
TSS (Ib/yr) 155 2.4%
Volume (acre-feet/yr) 0.37 2.2%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,172
g 30-yr Average Cost/1,0001b-TSS $3,706
E 30-yr Average Cost/ac-ft Vol. $1,564

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-4-PBI-5

Yoho Dr.
Bioinfiltration Basin

Drainage Area — 2.34 acres
Location — 1952 Porter Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected from multiple properties b
along Yoho Dr. While the proposed BMP was ', Existing BMP

N . . . Proposed BMP
modeled as a single inlet, there is potential to | storm Sewer
H Catch Basin
upgrade to f"‘ large, double inlet that would also L R
treat a portion of Park St. and Porter Ave. The 1 _BP Drainage Avea |

5 N 7

table below provides pollutant removals and
estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.52 2.6%
TSS (Ib/yr) 165 2.5%
Volume (acre-feet/yr) 0.39 2.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> [30-yr Average Cost/Ib-TP $1,105
g 30-yr Average Cost/1,000lb-TSS $3,482
5 30-yr Average Cost/ac-ft Vol. $1,473

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-4-PBI-6

Yoho Dr.
Bioinfiltration Basin

Drainage Area — 0.86 acres
Location — 252 Yoho Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected from multiple properties

along Yoho Dr. The table below provides pollutant 1. E“;"i:'gsp

removals and estimated costs. ‘ Storm Sewer
.| e Catch Basin
|3 catchment |
| __| BMP Drainage Area g

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.32 1.6%
TSS (Ib/yr) 103 1.6%
Volume (acre-feet/yr) 0.25 1.5%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,795
g 30-yr Average Cost/1,0001b-TSS $5,577
E 30-yr Average Cost/ac-ft Vol. $2,309

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sqg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-4-PBI-7

Yoho Dr.
Bioinfiltration Basin

Drainage Area — 2.86 acres
Location — 249 Yoho Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected from multiple properties : e
along Yoho Dr. and Park St. The table below i E“;"Qe:'gsp

provides pollutant removals and estimated costs. o stom sewer
P Catch Basin

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sg-ft
TP (Ib/yr) 0.53 2.6%
TSS (Ib/yr) 172 2.6%
Volume (acre-feet/yr) 0.42 2.5%
Administration & Promotion Costs* S664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,084
2 [30-yr Average Cost/1,000lb-Tss $3,340
& 30-yr Average Cost/ac-ft Vol. $1,367

*|ndirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-4-PBI-8

Yoho Dr.
Bioinfiltration Basin

Drainage Area — 2.81 acres
Location — 274 Yoho Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected from multiple properties
along Yoho Dr. and Porter Ave. The table below
provides pollutant removals and estimated costs.

5 o
MW:4-PBI.8

@  Existing BMP
@® Proposed BMP
Storm Sewer
e Catch Basin
3 catchment
.| BMP Drainage Area f

o

Total Size of BMP (sq-ft)
TP (Ib/yr)

TSS (Ib/yr)

Volume (acre-feet/yr)

Treatment

Administration & Promotion Costs*
Design & Construction Costs**
Total Estimated Project Cost (2023)
Annual O&M***

Cost/Removal Analysis

New Treatment % Reduction

sq-ft
0.54 2.7%
174 2.7%
0.41 2.4%
3664
$9,820
$10,484
$225

Efficiency

30-yr Average Cost/Ib-TP $1,064
30-yr Average Cost/1,0001b-TSS $3,302
30-yr Average Cost/ac-ft Vol. $1,394

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
MW-4-PBI-9

Rum River Dr.
Bioinfiltration Basin

Drainage Area — 4.47 acres
Location — 1201 Park St.
Property Ownership — City of Anoka

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within King Park on Park St.
The proposed basin is a large, single inlet rain
garden that would treat stormwater collected on
Park St. and the large parking lot to the north. :
The table below provides pollutant removals and E*S;“‘-‘e:';:P
estimated costs. § Storm Sewer

g Catch Basin
13 catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.87 4.3%
TSS (Ib/yr) 407 6.2%
Volume (acre-feet/yr) 0.92 5.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $16,320
Total Estimated Project Cost (2023) $16,984
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $909
g 30-yr Average Cost/1,0001b-TSS $1,944
E 30-yr Average Cost/ac-ft Vol. $862

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-4-PHD-1

Porter Ave.
Hydrodynamic Device

Drainage Area — 11.16 acres

Location — Intersection of Porter Ave. and Yoho
Dr.

Property Ownership — City of Anoka

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line on Porter Ave. at the intersection of Yoho Dr.
A device at this location would provide treatment
to stormwater runoff from the northern side of
this catchment. The table below provides ' s:::;‘i:'ésp
pollutant removals and estimated costs. | storm sewer

Catch Basin
¢ catchment

BMP Drainage Area
7 x5,

Total Size of BMP ft diameter

Cost/Removal Analysis New Treatment % Reduction

TP (Ib/yr) 0.71

3.5%

Treatment

TSS (Ib/yr) 335

5.1%

Volume (acre-feet/yr) N/A

N/A

Administration & Promotion Costs*

$3,750

Design & Construction Costs**

$150,000

Total Estimated Project Cost (2023)

$153,750

Annual O&M***

$210

> |30-yr Average Cost/Ib-TP $7,514
§ 30-yr Average Cost/1,000lb-TSS $15,925
E 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)
**Direct Cost: ($100,000 for materials) + (550,000 for labor and installation costs)
***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)
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Catchment MW-5

Catchment Profiles

Existing Catchment Summary

Acres 22.31

Parcels 89

88.4% Residential
11.6% Park

Land Cover

CATCHMENT DESCRIPTION

This catchment is located in Anoka, upstream of the
Mississippi River’s confluence with the Rum River.
Stormwater runoff is collected through catch basins
on Benton St. and Parkmont Ln. that discharge
directly into the Mississippi River. Land use is
primarily single family residential houses with park
property on the western side.

EXISTING STORMWATER TREATMENT

Street cleaning is conducted once in early spring
and once in mid-summer by the City of Anoka. No
other existing treatment was identified in this
catchment. Present day stormwater pollutant
loading and treatment is summarized in the table
below.

Existing Conditions Base Loading

Number of BMPs

Treatment

1

Net Treatment
%

Existing Loading

BMP Types

Street Cleaning

TP (Ib/yr) 11.66

Treatment

TSS (Ib/yr) 3,656

Volume (acre-feet/yr) 8.4

0.91 8% 10.75
392 11% 3,264
0.00 0% 8.4

RETROFITS CONSIDERED

Several BMPs are proposed within this catchment. They include multiple bioinfiltration basins and three
hydrodynamic separators. The proposed hydrodynamic separators are shown to be located within the
same intersection, but have been split up due to the large size of their respective contributing drainage

areas.
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N catchment Profiles

EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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Catchment Profiles
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Catchment Profiles

Project ID:
MW-5-PBI-1

Benton St.
Bioinfiltration Basin

Drainage Area — 1.27 acres
Location — 1106 Benton St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Benton St. from the
west. The table below provides pollutant
removals and estimated costs.

| Existing BMP

@® Proposed BMP
Storm Sewer
Catch Basin
3 catchment
__| BMP Drainage Area

Cost/Removal Analysis

Total Size of BMP (sqg-ft)

TP (Ib/yr)

TSS (Ib/yr)

Volume (acre-feet/yr)
Administration & Promotion Costs*
Design & Construction Costs**
Total Estimated Project Cost (2023)
Annual O&M***

Treatment

New Treatment % Reduction

sq-ft
0.41 3.8%
129 4.0%
0.31 3.6%
$664
$9,820
$10,484
$225

Efficiency

30-yr Average Cost/Ib-TP $1,401
30-yr Average Cost/1,000lb-TSS $4,453
30-yr Average Cost/ac-ft Vol. $1,883

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-5-PBI-2

Benton St.
Bioinfiltration Basin

Drainage Area — 4.41 acres
Location — 1131 Benton St.
Property Ownership — City of Anoka

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within Ehlen Park on Benton
St. The proposed basin is a large, single inlet rain
garden that would treat a significant portion of
stormwater collected on the western side of the
catchment. The table below provides pollutant Sropon 5
removals and estimated costs. Storm Sewer

Catch Basin

3 catchment
.| BMP Draina
T3

Existing BMP

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.92 8.6%
TSS (Ib/yr) 297 9.1%
Volume (acre-feet/yr) 0.69 8.2%
Administration & Promotion Costs* $664
Design & Construction Costs** $16,320
Total Estimated Project Cost (2023) $16,984
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $857
3 [30-yr Average Cost/1,000lb-Tss $2,664
& 30-yr Average Cost/ac-ft Vol. $1,152

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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m Catchment Profiles

Project ID:
MW-5-PBI-3

Benton St.
Bioinfiltration Basin

Drainage Area — 3.40 acres
Location — 1020 Benton St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
large, double inlet rain garden that would treat
stormwater collected along Benton St. and West :
Ln. The table below provides pollutant removals | E*S:“ge:';:P

and estimated costs. | storm sewer e
| Catch Basin =

3 catchment | [0 50 100 150 200 250ft
BMP Drainage Area | | N W W

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.92 8.5%
TSS (Ib/yr) 290 8.9%
Volume (acre-feet/yr) 0.69 8.2%
Administration & Promotion Costs* $664
Design & Construction Costs** $16,320
Total Estimated Project Cost (2023) $16,984
Annual O&M*** $225

Treatment

> [30-yr Average Cost/Ib-TP $863
g 30-yr Average Cost/1,0001b-TSS $2,728
s&‘ 30-yr Average Cost/ac-ft Vol. $1,153

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
MW-5-PBI-4

Benton St.
Bioinfiltration Basin

Drainage Area — 2.41 acres
Location — 1803 Cressy Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Benton St. and Cressy
Ave. The table below provides pollutant removals E*Z“"‘-’e:’ésp
and estimated costs. | stom sower

Catch Basin
A3 catchment

: .| BMP Drainage Area
B NG

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sg-ft
TP (Ib/yr) 0.52 4.8%
TSS (Ib/yr) 166 5.1%
Volume (acre-feet/yr) 0.39 4.7%
Administration & Promotion Costs* S664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,105
:g 30-yr Average Cost/1,000lb-TSS $3,461
& 30-yr Average Cost/ac-ft Vol. $1,464

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



m Catchment Profiles

Project ID:
MW-5-PBI-5

Parkmont Ln.
Bioinfiltration Basin

Drainage Area — 1.47 acres
Location — 1021 Fremont St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Parkmont Ln. up to k
the cul-de-sac. The table below provides pollutant E“;"‘-‘e:';;P
removals and estimated costs. B stom sewer

Catch Basin
3 catchment

.| BMP Drainage Area |

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sg-ft
TP (Ib/yr) 0.43 4.0%
TSS (Ib/yr) 137 4.2%
Volume (acre-feet/yr) 0.32 3.9%
Administration & Promotion Costs* S664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,336
:g 30-yr Average Cost/1,000lb-TSS $4,193
& 30-yr Average Cost/ac-ft Vol. $1,768

*|ndirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Project ID:
MW-5-PHD-1

Benton St.
Hydrodynamic Device

Drainage Area — 5.47 acres

Location — Intersection of Benton St. and West
Ln.

Property Ownership — City of Anoka

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line on Benton St. at the intersection of West Ln.
A device at this location would provide treatment
to stormwater runoff from the northern side of
this catchment. The table below provides
pollutant removals and estimated costs.

Catchment Profiles

Existing BMP
Proposed BMP
Storm Sewer

Catch Basin
3 catchment

.| BMP Drainage Area

— R

Cost/Removal Analysis

Treatment

New Treatment % Reduction

Total Size of BMP ft diameter

TP (Ib/yr) 0.36 3.3%

TSS (Ib/yr) 146 4.5%
Volume (acre-feet/yr) N/A N/A
Administration & Promotion Costs* $3,750
Design & Construction Costs** $54,000
Total Estimated Project Cost (2023) $57,750
Annual O&M*** $210
30-yr Average Cost/Ib-TP $5,931

30-yr Average Cost/1,000lb-TSS $14,623

30-yr Average Cost/ac-ft Vol. N/A

Efficiency

*Indirect Cost: (25 hours at $150/hour)

**Direct Cost: ($36,000 for materials) + (518,000 for labor and installation costs)

***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis



m Catchment Profiles

Project ID:
MW-5-PHD-2

Benton St.
Hydrodynamic Device

Drainage Area — 9.47 acres

Location — Intersection of Benton St. and West
Ln.

Property Ownership — City of Anoka

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line on Benton St. at the intersection of West Ln.
A device at this location would provide treatment
to stormwater runoff from the eastern side of this
catchment. The table below provides pollutant Existing BMP

Proposed BMP

removals and estimated costs. | Storm Sewer
| Catch Basin
3 catchment

BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP ft diameter
TP (Ib/yr) 0.60 5.6%
TSS (Ib/yr) 241 7.4%
Volume (acre-feet/yr) N/A N/A
Administration & Promotion Costs* $3,750
Design & Construction Costs** $150,000
Total Estimated Project Cost (2023) $153,750
Annual O&M*** $210

Treatment

> |30-yr Average Cost/Ib-TP $8,892
:g 30-yr Average Cost/1,000lb-TSS $22,137
& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)
**Direct Cost: ($100,000 for materials) + ($50,000 for labor and installation costs)
***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis



Project ID:
MW-5-PHD-3

Benton St.
Hydrodynamic Device

Drainage Area — 7.36 acres

Location — Intersection of Benton St. and West
Ln.

Property Ownership — City of Anoka

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line on Benton St. at the intersection of West Ln.
A device at this location would provide treatment
to stormwater runoff from the western side of
this catchment. The table below provides
pollutant removals and estimated costs.

Catchment Profiles _

Existing BMP
@® Proposed BMP
Storm Sewer
Catch Basin
3 catchment

BMP Drainage Area

f‘.
L2 N

~
el

7y

Treatment

Cost/Removal Analysis

New Treatment

% Reduction

Total Size of BMP ft diameter

TP (Ib/yr) 0.47 4.4%

1SS (Ib/yr) 191 5.9%
Volume (acre-feet/yr) N/A N/A
Administration & Promotion Costs* $3,750
Design & Construction Costs** $150,000
Total Estimated Project Cost (2023) $153,750
Annual O&M*** $210
30-yr Average Cost/Ib-TP $11,351

30-yr Average Cost/1,000lb-TSS $27,932

Efficiency

30-yr Average Cost/ac-ft Vol.

N/A

*Indirect Cost: (25 hours at $150/hour)

**Direct Cost: ($100,000 for materials) + ($50,000 for labor and installation costs)

***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Catchment MW-6

Existing Catchment Summary

Acres 38.48

Parcels 126

91.1% Residential
3.3% Open

Land Cover 2.6% Institutional
2.5% Park

0.4% Industrial

CATCHMENT DESCRIPTION

This catchment is located in Anoka, upstream of the
Mississippi River’s confluence with the Rum River.
Stormwater runoff is collected through multiple
catch basins throughout the catchment that route
water into an existing hydrodynamic device before
discharging into the Mississippi River. Land use is
primarily single family residential houses with open
space on the northern side.

EXISTING STORMWATER TREATMENT

This catchment contains a hydrodynamic device
near the outfall that treats the majority of the
catchment. In addition, street cleaning is conducted
once in early spring and once in mid-summer by the
City of Anoka. Present day stormwater pollutant
loading and treatment is summarized in the table
below.

. y: s . Net Treatment o .
Existing Conditions Base Loading Treatment % Existing Loading
(1]

Number of BMPs 2
BMP Types Street Cleaning, Hydrodynamic Device (EHD-1)

TP (Ib/yr) 20.51 3.52 17% 16.99
TSS (Ib/yr) 6,405 1,473 23% 4,932
Volume (acre-feet/yr) 14.7 0.00 0% 14.7

Treatment

RETROFITS CONSIDERED
Four bioinfiltration basins and one biofiltration basin are proposed within this catchment.

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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Storm Sewer
Catch Basin
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Outfall

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

ROAD TREE CANOPY COVER

Canopy Cover [ Catchment Boundary
B 0% -5%  [J City Boundary
5% - 10% Storm Sewer
[110% -25% e Catch Basin
1] 25% - 40%
| [ 40% - 60%
| I 60% - 100%
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Project ID:
MW-6-PBI-1

Benton St.
Bioinfiltration Basin

Drainage Area — 0.77 acres
Location — 755 Benton St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would
treat stormwater collected along Benton St. east
of the catch basin. The table below provides
pollutant removals and estimated costs.

Catchment Profiles

‘ 3 catchment

Existing BMP
@  Proposed BMP
Storm Sewer
Catch Basin

I Dra\nageAreai

Cost/Removal Analysis

Total Size of BMP (sq-ft)
TP (Ib/yr)

TSS (Ib/yr)

Volume (acre-feet/yr)
Administration & Promotion Costs*
Design & Construction Costs**
Total Estimated Project Cost (2023)
Annual O&M***

30-yr Average Cost/Ib-TP

Treatment

New Treatment % Reduction

30-yr Average Cost/1,000lb-TSS

Efficiency

30-yr Average Cost/ac-ft Vol.

sq-ft
0.29 1.7%
88 1.8%
0.23 1.6%
$664
$9,820
$10,484
$225
$1,981
$6,528
$2,460

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
MW-6-PBI-2

Cressy Ave.
Bioinfiltration Basin

Drainage Area —0.91 acres
Location — 1832 Cressy Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Cressy Ave. south of

the catch basin. The table below provides N, E*S:"‘-‘e:’;:P

pollutant removals and estimated costs. Storm Sewer

e Catch Basin
3 catchment

| |1 BMP Drainage Area | |

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.32 1.9%
TSS (Ib/yr) 96 1.9%
Volume (acre-feet/yr) 0.26 1.7%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,795
g 30-yr Average Cost/1,000lb-TSS $5,984
5 30-yr Average Cost/ac-ft Vol. $2,244

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
MW-6-PBI-3

Park St. “
Bioinfiltration Basin '

Drainage Area — 0.70 acres
Location — 1112 Park St.
Property Ownership — Private , ::

Site Specific Information — An opportunity for a 7
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a Z
standard, single inlet rain garden that would treat E:
stormwater collected along Park St. from the
west. The table below provides pollutant
removals and estimated costs.

®  Existing BMP
@® Proposed BMP
Storm Sewer
Catch Basin
3 catchment
| BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.28 1.6%
TSS (Ib/yr) 83 1.7%
Volume (acre-feet/yr) 0.22 1.5%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $2,052
:g 30-yr Average Cost/1,000lb-TSS $6,921
& 30-yr Average Cost/ac-ft Vol. $2,591

*|ndirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-6-PBI-4

Park St.
Bioinfiltration Basin

Drainage Area — 2.19 acres
Location — 1119 Park St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Park St. and Porter
Ave. from the west. The table below provides
pollutant removals and estimated costs.

i Existing BMP
| @ Proposed BMP
Storm Sewer
Catch Basin

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.47 2.8%
TSS (Ib/yr) 143 2.9%
Volume (acre-feet/yr) 0.37 2.5%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,222
2 [30-yr Average Cost/1,000lb-Tss $4,017
& 30-yr Average Cost/ac-ft Vol. $1,533

*|ndirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
MW-6-PBF-1

Shaw Ave.
Biofiltration Basin

Drainage Area — 1.52 acres
Location — PIN: 123125220013
Property Ownership — Private

Site Specific Information — An opportunity for a
biofiltration basin exists at this location. The
proposed location is on undeveloped private
property near the catch basin at the end of Shaw
Ave. It should be noted that the parcel data in this
location shows a proposed cul-de-sac for g
Belanger Dr. that may limit construction of a BMP Existing BMP

. . .. Proposed BMP
in this area. The proposed basin is a standard, | stom sewer
single inlet rain garden that would treat o s :
stormwater collected along Shaw Ave. to the |1 6P Drainage avea [

north. Soils in this area are classified as
Hydrologic Soil Group B, which have moderately
low runoff potential. The proposed basin is in
close proximity to the existing catch basin, which could serve as the connection point for the underdrain
outlet. The table below provides pollutant removals and estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.26 1.5%
TSS (Ib/yr) 91 1.8%
Volume (acre-feet/yr) 0.10 0.7%
Administration & Promotion Costs* $664
Design & Construction Costs** $23,320
Total Estimated Project Cost (2023) $23,984
Annual O&M*** $295

Treatment

> |30-yr Average Cost/Ib-TP $4,209
§ 30-yr Average Cost/1,000lb-TSS $12,027
b 30-yr Average Cost/ac-ft Vol. $11,183

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($80/sq-ft for materials and labor) + (40 hours at $83/hour for design)
**%per BMP: ($220/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Catchment MW-7

Existing Catchment Summary

Acres 130.96

Parcels 318
91.6% Residential
5.5% Park

Land Cover 1.6% Institutional
1.3% Shop

CATCHMENT DESCRIPTION

This catchment is located in Anoka, upstream of the
Mississippi River’s confluence with the Rum River.
This catchment is the largest one included in this
report for Mississippi River catchments that are
west of the Rum River. Stormwater runoff is
collected through multiple catch basins throughout
the catchment that route water into an existing
hydrodynamic device before discharging into the
Mississippi River. Land use is primarily single family
residential houses, with multi-family housing on the
east side and park property to the north.

EXISTING STORMWATER TREATMENT

This catchment contains a complex hydrodynamic
device near the outfall that treats the majority of
the catchment. In addition, street cleaning is
conducted once in early spring and once in mid-
summer by the City of Anoka. Present day
stormwater pollutant loading and treatment is
summarized in the table below.

Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 3

BMP Types Street Cleaning, Hydrodynamic Device (EHD-1), Bioinfiltration Basin (EBI-1)
TP (Ib/yr) 75.26 15.29 20% 59.97
TSS (Ib/yr) 24,633 6,134 25% 18,499
Volume (acre-feet/yr) 60.0 5.51 9% 54.5

Treatment

RETROFITS CONSIDERED

Multiple bioinfiltration basins and one biofiltration basin are proposed within this catchment. Due to the
abundant number of catch basins throughout the catchment, the contributing drainage size for the
majority of proposed practices is relatively small compared to other catchments.

Mississippi River Stormwater Retrofit Analysis



EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES

Catchment Profiles
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ROAD TREE CANOPY COVER

Canopy Cover [ Catchment Boundary
B 0% -5% [ City Boundary
[ 5% -10% Storm Sewer
|[110% - 25% e Catch Basin
[ 25% - 40%
| ] 40% - 60%
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Catchment Profiles

Project ID:
MW-7-PBI-1

Green Ave.
Bioinfiltration Basin

Drainage Area — 0.35 acres
Location — 500 Rice St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within a privately owned
vacant lot near the stormwater catch basin. The
proposed basin is a standard, single inlet rain
garden that would treat stormwater collected
along Green Ave. to the north. The table below
provides pollutant removals and estimated costs.

RICE ST

Existing BMP
: @  Proposed BMP
Storm Sewer
e Catch Basin
"|E3 catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.16 0.3%
TSS (Ib/yr) 51 0.3%
Volume (acre-feet/yr) 0.14 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

9 30-yr Average Cost/Ib-TP $3,590
3 |30-yr Average Cost/1,000lb-TSS $11,264
5 30-yr Average Cost/ac-ft Vol. $4,171

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
MW-7-PBI-2

Benton St.
Bioinfiltration Basin

Drainage Area — 0.45 acres -
Location — 530 Benton St.

Property Ownership — Private o g ii b ) i‘”““
Y R (K >
Site Specific Information — An opportunity for a ! } -
bioinfiltration basin exists at this location. The <t
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Benton St. to the Sl
east. The table below provides pollutant removals E“;"Qe:'gsp

and estimated costs. Storm Sewer
Catch Basin

| BMP Drainage Area [&
S

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sg-ft

:g:» TP (Ib/yr) 0.20 0.3%

§ TSS (Ib/yr) 63 0.3%
Volume (acre-feet/yr) 0.16 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,872

g 30-yr Average Cost/1,000lb-TSS $9,119

&‘5 30-yr Average Cost/ac-ft Vol. $3,575

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Project ID:
MW-7-PBI-3

Benton St.
Bioinfiltration Basin

Drainage Area — 2.70 acres
Location — 605 Benton St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Benton St. to the
west. The table below provides pollutant
removals and estimated costs.

Catchment Profiles

Existing BMP ! el
@®  Proposed BMP B £ 3 o,
Storm Sewer #‘ 4 Rt % ,
|| e Catch Basin 2 &
|3 catchment 0 50 100 150 200ft|
.| BMP Drainage Area o
e SRS TR

Treatment

Cost/Removal Analysis

New Treatment

% Reduction

Total Size of BMP (sq-ft) sg-ft

TP (Ib/yr) 0.52 0.9%

TSS (Ib/yr) 163 0.9%
Volume (acre-feet/yr) 0.41 0.8%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225
30-yr Average Cost/lb-TP $1,105

30-yr Average Cost/1,000lb-TSS $3,524

30-yr Average Cost/ac-ft Vol. $1,390

Efficiency

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
MW-7-PBI-4

Benton St.
Bioinfiltration Basin

Drainage Area —1.12 acres
Location — 656 Benton St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a o : :

private residential house. The proposed basin is a O TR T & TN
standard, single inlet rain garden that would treat | e / :
stormwater collected along Benton St. to the 3
west. The table below provides pollutant | E“;"i:'gsp
removals and estimated costs. Storm Sewer

Catch Basin
3 catchment

.| BMP Drainage Area
3 == =

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

E TP (Ib/yr) 0.37 0.6%

§  TSS (Ib/yr) 114 0.6%

= Volume (acre-feet/yr) 0.30 0.5%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> [30-yr Average Cost/Ib-TP $1,553

g 30-yr Average Cost/1,0001b-TSS $5,039

&'5 30-yr Average Cost/ac-ft Vol. $1,925

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment Profiles

Project ID:
MW-7-PBI-5

Benton St.
Bioinfiltration Basin

Drainage Area — 1.17 acres
Location — 649 Benton St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Benton St. to the
east. The table below provides pollutant removals
and estimated costs.

Existing BMP
""_ @ Proposed BMP
Storm Sewer
e Catch Basin
3 catchment 3l
.| BMP Drainage Area :
T

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

E TP (Ib/yr) 0.37 0.6%

§ TSS (Ib/yr) 117 0.6%

= Volume (acre-feet/yr) 0.30 0.5%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> [30-yr Average Cost/Ib-TP $1,553

g 30-yr Average Cost/1,0001b-TSS $4,910

&'5 30-yr Average Cost/ac-ft Vol. $1,925

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



m Catchment Profiles

Project ID:
MW-7-PBI-6

Benton St.
Bioinfiltration Basin

Drainage Area — 0.53 acres
Location — 458 Benton St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Benton St. to the |
east. The table below provides pollutant removals E“;"Qe:'gsp
and estimated costs. Storm Sewer
Catch Basin

3 catchment
.| BMP Drainage Area ®
~ER v

S
&
=
&
i
4
©

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

:§: TP (Ib/yr) 0.24 0.4%

§  TSS (Ib/yr) 72 0.4%

= Volume (acre-feet/yr) 0.18 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,394

g 30-yr Average Cost/1,0001b-TSS $7,979

&'5 30-yr Average Cost/ac-ft Vol. $3,128

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-7

Fremont St.
Bioinfiltration Basin

Drainage Area — 0.44 acres
Location — 526 Fremont St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Fremont St. to the
east. The table below provides pollutant removals E“:"i:'ésp
and estimated costs. Storm Sewer

Catch Basin
3 catchment

.| BMP Drainage Area f‘
s a S

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.20 0.3%
) 62 0.3%
Volume (acre-feet/yr) 0.16 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $2,872
3 [30-yr Average Cost/1,000lb-TsS $9,266
& 30-yr Average Cost/ac-ft Vol. $3,575

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-8

Fremont St.
Bioinfiltration Basin

Drainage Area — 3.72 acres
Location — 702 Fremont St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Fremont St. to the y
west. The table below provides pollutant E“;"Qe:'gsp
removals and estimated costs. | somsewer

Catch Basin P
&3 catchment [ 50 100 150 200 ft

| BMP Drainage Area [

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.56 0.9%
) 176 1.0%
Volume (acre-feet/yr) 0.46 0.8%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,026
3 [30-yr Average Cost/1,000lb-TsS $3,264
& 30-yr Average Cost/ac-ft Vol. $1,251

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-9

Fremont St.
Bioinfiltration Basin

Drainage Area — 5.65 acres
Location — 711 Fremont St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Fremont St. to the
west. The table below provides pollutant Mg . e

removals and estimated costs. B storm sewer
e  Catch Basin
B33 catchment

W [ BMP Drainage Area

%

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.61 1.0%
) 190 1.0%
Volume (acre-feet/yr) 0.48 0.9%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $942
3 [30-yr Average Cost/1,000lb-TsS $3,024
& 30-yr Average Cost/ac-ft Vol. $1,192

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-10

Rum River Dr.
Bioinfiltration Basin

Drainage Area — 9.66 acres
Location — 611 Park St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
a significant amount of stormwater collected
along Park St. and Shaw Ave. to the west. The
table below provides pollutant removals and
estimated costs.

@  Existing BMP

«| ® Proposed BMP
Storm Sewer
®  Catch Basin
3 catchment
™ || BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.62 1.0%
) 209 1.1%
Volume (acre-feet/yr) 0.53 1.0%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $927
:S 30-yr Average Cost/1,000lb-TSS $2,749
& 30-yr Average Cost/ac-ft Vol. $1,088

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Project ID:
MW-7-PBI-11

Green Ave.
Bioinfiltration Basin

Drainage Area — 2.71 acres
Location — 501 Park St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Green Ave. and
Douglas St. to the north. The table below
provides pollutant removals and estimated costs.

Catchment Profiles

.‘{rwesgkr«_‘jsf y -y
-

7 o BN

Existing BMP
8 @® Proposed BMP
| Storm Sewer
e Catch Basin

3 catchment
b BMP Drainage Area
SN P, £

Cost/Removal Analysis

Total Size of BMP (sqg-ft)
TP (Ib/yr)

TSS (Ib/yr)

Volume (acre-feet/yr)

Treatment

Administration & Promotion Costs*
Design & Construction Costs**
Total Estimated Project Cost (2023)
Annual O&M***

New Treatment % Reduction

sq-ft
0.51 0.9%
162 0.9%
0.41 0.8%
$664
$9,820
$10,484
$225

Efficiency

30-yr Average Cost/Ib-TP $1,126
30-yr Average Cost/1,000lb-TSS $3,546
30-yr Average Cost/ac-ft Vol. $1,390

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-12

Rick Sorenson Park
Bioinfiltration Basin

Drainage Area — 1.81 acres
Location — 2015 State Ave.
Property Ownership — City of Anoka

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within Rick Sorenson Park on
Green Ave. A bioinfiltration basin at this location
would supplement the existing treatment
provided by the park itself. The proposed basin is
a large, single inlet rain garden that would treat
stormwater collected on Green Ave. and Western
St. to the north. The table below provides
pollutant removals and estimated costs.

4| ® Existing BMP

{ @ Proposed BMP
1 Storm Sewer
Catch Basin
3 catchment
d | BMP Drainage Area [#{
S SR |

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.63 1.1%
) 217 1.2%
Volume (acre-feet/yr) 0.67 1.2%
Administration & Promotion Costs* $664
Design & Construction Costs** $16,320
Total Estimated Project Cost (2023) $16,984
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,256
3 [30-yr Average Cost/1,000lb-TsS $3,646
& 30-yr Average Cost/ac-ft Vol. $1,188

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-13

Fremont St.
Bioinfiltration Basin

Drainage Area — 2.06 acres
Location — 455 Fremont St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Fremont St. to the L
east. The table below provides pollutant removals 3 E“;"Qe:'gsp
and estimated costs. B stomsewer

Catch Basin
{3 catchment

.| BMP Drainage

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.47 0.8%
) 149 0.8%
Volume (acre-feet/yr) 0.39 0.7%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,222
:g 30-yr Average Cost/1,000lb-TSS $3,855
& 30-yr Average Cost/ac-ft Vol. $1,472

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-14

Fremont St.
Bioinfiltration Basin

Drainage Area — 0.52 acres
Location — 456 Fremont St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Fremont St. to the £
east. The table below provides pollutant removals e E“;"Qe:'gsp
and estimated costs. 8 stom sewer
] Catch Basin

i
3 catchment
il BMP Drainage A

w
>
o<
=
I
w
o
@

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sg-ft
TP (Ib/yr) 0.23 0.4%
TSS (Ib/yr) 72 0.4%
Volume (acre-feet/yr) 0.18 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $2,498
3 [30-yr Average Cost/1,000lb-Tss $7,979
5"5‘ 30-yr Average Cost/ac-ft Vol. $3,128

*|ndirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
MW-7-PBI-15

Fremont St.
Bioinfiltration Basin

Drainage Area — 0.55 acres
Location — 429 Fremont St
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Fremont St. to the ik
east. The table below provides pollutant removals Existing BMP

. Proposed BMP
and estimated costs. | Stom Sever
’ Catch Basin
223 catchment
# .| BMP Drainage Area L

.
>
%
w
7
=
B

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft

g TP (Ib/yr) 0.24 0.4%

§ TS (Ib/yr) 74 0.4%

. Volume (acre-feet/yr) 0.18 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,394

3 [30-yr Average Cost/1,000lb-TsS $7,763

& 30-yr Average Cost/ac-ft Vol. $3,128

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-16

e Tk BT
{BENTON'ST;

State Ave.
Bioinfiltration Basin

Drainage Area — 1.19 acres
Location — 317 Rice St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along State Ave. to the ;
north. The table below provides pollutant ‘ Es:i:'ézp
removals and estimated costs. Storm Sewer

Catch Basin
3 catchment

|| BMP Drainage Area

T 0w I

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft

g TP (Ib/yr) 0.38 0.6%

§ TSS (Ib/yr) 118 0.6%

= Volume (acre-feet/yr) 0.30 0.5%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,512

3 [30-yr Average Cost/1,000lb-TsS $4,868

& 30-yr Average Cost/ac-ft Vol. $1,925

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-17

SYBENTON'ST.

Franklin Ln.
Bioinfiltration Basin

=T ) -

s —— . o ——_——

Drainage Area — 1.15 acres
Location — 1703 Ferry St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Franklin Ln. from the

commercial parking lots to the north. The table s*‘sﬁ“i:’;;P
. . rOpOS!

below provides pollutant removals and estimated Storm Sewer

COStS Catch Basin

93 catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft

§ TP (Ib/yr) 0.36 0.6%

§ TSS (Ib/yr) 133 0.7%

= Volume (acre-feet/yr) 0.41 0.8%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,596

3 [30-yr Average Cost/1,000lb-TsS $4,319

& 30-yr Average Cost/ac-ft Vol. $1,390

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-7-PBI-18

Branch Ave.
Bioinfiltration Basin

Drainage Area — 1.68 acres

Location — 205 Fremont St.

w
=
<
T
S
Z
<
o
o

Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Branch Ave. to the )
north. The table below provides pollutant j o oxistingBiP

. Proposed BMP
removals and estimated costs. B storm Sewer
{ Catch Basin
23 catchment
i 1 | BMP Drainage Area i

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft

§ TP (Ib/yr) 0.38 0.6%

§ TSS (Ib/yr) 132 0.7%

= Volume (acre-feet/yr) 0.44 0.8%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,512

:S 30-yr Average Cost/1,000lb-TSS $4,352

& 30-yr Average Cost/ac-ft Vol. $1,317

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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e S ENTON S T

Project ID:
MW-7-PBF-1

Rice St.
Biofiltration Basin

Drainage Area — 0.61 acres
Location — 532 Rice St. / 519 Rice St.
Property Ownership — City of Anoka / Private

Site Specific Information — An opportunity for a
biofiltration basin exists at this location. The
proposed location is on the corner of Rice St.
opposite of the Rice St. Beach. The proposed
basin is a standard, single inlet rain garden that
would treat stormwater collected along Rice St. £
to the east. Soils in this area are classified as | @ Existng BMP

Proposed BMP
Hydrologic Soil Group B, which have moderately e
low runoff potential. The proposed basin is in & e
close proximity to the existing catch basin, which BMP Drainage Area

could serve as the connection point for the
underdrain outlet. The table below provides
pollutant removals and estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft)
TP (Ib/yr) 0.4%
TSS (Ib/yr) 78 0.4%
Volume (acre-feet/yr) 0.09 0.2%
Administration & Promotion Costs* $664
Design & Construction Costs** $23,320
Total Estimated Project Cost (2023) $23,984
Annual O&M*** $295

Treatment

> |30-yr Average Cost/Ib-TP $4,975
g 30-yr Average Cost/1,000lb-TSS $14,032
& 30-yr Average Cost/ac-ft Vol. $11,919

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($80/sqg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($220/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Catchment MW-8

Existing Catchment Summary

Acres 3.10
Parcels 25
Land Cover 100% Residential

CATCHMENT DESCRIPTION

This catchment is located in Anoka, upstream of the
Mississippi River’s confluence with the Rum River. It
is a relatively small catchment that only contains a
few properties within its drainage area. Stormwater
runoff is routed along Franklin Ln. until it enters a
single catch basin at the cul-de-sac, where it
discharges directly into the Mississippi River.

EXISTING STORMWATER TREATMENT

Street cleaning is conducted once in early spring
and once in mid-summer by the City of Anoka. No
other existing treatment was identified in this
catchment. Present day stormwater pollutant
loading and treatment is summarized in the table
below.

at

2 b & 4
0 500 1,000 1,500 2,000 2,500 ft|

Net Treatment
%

Existing Conditions Base Loading Treatment Existing Loading

Number of BMPs 1
BMP Types Street Cleaning

TP (lb/yr) 1.87 0.15 8% 1.72
TSS (Ib/yr) 600 63 10% 538
Volume (acre-feet/yr) 1.5 0.00 0% 1.5

Treatment

RETROFITS CONSIDERED
One bioinfiltration basin and one hydrodynamic device are proposed practices within this catchment.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES

O

Storm Sewer
e (Catch Basin
a Catchment
A Outfall

Mississippi River Stormwater Retrofit Analysis
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ROAD TREE CANOPY COVER

FRANKLIN|LN

=z
=
Z
=
X
z
<
o
LU

Canopy Cover [ Catchment Boundary
B 0% -5% [ City Boundary
[15% - 10% Storm Sewer
[110% -25% e Catch Basin

[ 25% - 40%
[ 40% - 60%
I 60% - 100%

50 100 150
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Project ID:
MW-8-PBI-1

Franklin Ln.
Bioinfiltration Basin

Drainage Area — 0.57 acres
Location — 1525 Franklin Ln.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is
a standard, single inlet rain garden that would
treat stormwater collected along Franklin Ln. to
the north. The table below provides pollutant § Fooe T

removals and estimated costs. Storm Sewer )
) Catch Basin k

Iy

3 catchment ilo 50 100 150 200 ft
| BMP Drainage Area |4
o= v - — —

&

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.25 14.8%
TSS (Ib/yr) 79 14.7%
Volume (acre-feet/yr) 0.19 12.7%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

9 30-yr Average Cost/Ib-TP $2,262
3 |30-yr Average Cost/1,0001b-TSS $7,281
by 30-yr Average Cost/ac-ft Vol. $2,960

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sqg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
MW-8-PHD-1

Franklin Ln.
Hydrodynamic Device

Drainage Area — 3.10 acres
Location — Franklin Ln. cul-de-sac
Property Ownership — City of Anoka / Private

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line at the end of the cul-de-sac of Franklin Ln. A
device at this location would provide treatment
to stormwater runoff for the entire catchment.
The table below provides pollutant removals and
estimated costs.

Existing BMP
@® Proposed BMP
Storm Sewer
)| Catch Basin
|3 catchment
| | BMP Drainage Area |

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP ft diameter
TP (Ib/yr) 0.21 12.1%

TSS (Ib/yr) 86 16.0%
Volume (acre-feet/yr) N/A N/A
Administration & Promotion Costs* $3,750
Design & Construction Costs** $37,500
Total Estimated Project Cost (2023) $41,250
Annual O&M*** $210

Treatment

> |30-yr Average Cost/Ib-TP $7,620
:g 30-yr Average Cost/1,0001b-TSS $18,452
& 30-yr Average Cost/ac-ft Vol. N/A

*|ndirect Cost: (25 hours at $150/hour)
**Direct Cost: ($25,000 for materials) + (512,500 for labor and installation costs)

***per BMP: (1 cleanings/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis
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Catchment MW-9

105

Existing Catchment Summary

Acres 13.66

Parcels 44

36.6% Freeway
34.3% Shop
14.6% Residential
4.9% Institutional
6.2% Open

3.4% Park

Land Cover

CATCHMENT DESCRIPTION

This catchment is located in Anoka, upstream of the
Mississippi River’s confluence with the Rum River.
Stormwater runoff is collected into multiple catch
basins on Ferry St. that route into an existing
stormwater pond prior to discharging into the
Mississippi River. Land use is primarily a mix of
freeway and commercial properties, with small
areas of residential, institutional, and open
property throughout.

EXISTING STORMWATER TREATMENT
This catchment contains a stormwater pond at the
outfall that provides treatment to the majority of

the catchment. Street cleaning is also conducted
once in early spring and once in mid-summer by the
City of Anoka. Present day stormwater pollutant
loading and treatment is summarized in the table
below.

. pr s . Net Treatment o .
Existing Conditions Base Loading Treatment % Existing Loading
(1)

Number of BMPs 2
BMP Types Street Cleaning, Wet Pond (EWP-1)

TP (Ib/yr) 13.85 6.59 48% 7.26
TSS (Ib/yr) 5,469 3,302 60% 2,167
Volume (acre-feet/yr) 15.0 0.01 0% 15.0

Treatment

RETROFITS CONSIDERED

Due to existing treatment and limited space for new projects, no candidate BMPs were identified in this
catchment. A stormwater pond modification project was considered for further analysis; the pond was
reconstructed in 2001 and a field investigation noted a sediment plume near the storm line inlet.
However, given the limited space and location adjacent to Ferry St., it was deemed that an expansion is
not feasible. Instead, consideration should be given to increase maintenance of the stormwater pond.
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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Catchment Profiles

Catchment ME-1

Existing Catchment Summary ‘

Acres 12.37
Parcels 58
Land Cover 100% Residential

CATCHMENT DESCRIPTION

This catchment is located in Anoka, downstream of
the Mississippi River’s confluence with the Rum
River. Stormwater runoff is collected into multiple
catch basins on 3rd Ave. that route into an existing
hydrodynamic device prior to discharging into the
Mississippi River.

EXISTING STORMWATER TREATMENT

This catchment contains a hydrodynamic device at
the end of 3rd Ave. near the outfall that provides
treatment to the majority of the catchment. Street
cleaning is also conducted once in early spring and
once in mid-summer by the City of Anoka. Present
day stormwater pollutant loading and treatment is
summarized in the table below.

0 1,000 2,000 3,000 4,000 5,000 ft

A

Net Treatment
%

Existing Conditions Base Loading Treatment Existing Loading

Number of BMPs 2
BMP Types Street Cleaning, Hydrodynamic Device (EHD-1)

TP (Ib/yr) 7.01 1.31 19% 5.70
TSS (Ib/yr) 2,209 544 25% 1,665
Volume (acre-feet/yr) 5.2 0.00 0% 5.2

Treatment

RETROFITS CONSIDERED
Four bioinfiltration basins are proposed within this catchment.

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles L]

EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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Project ID:
ME-1-PBI-1

3rd Ave.
Bioinfiltration Basin

Drainage Area — 0.43 acres
Location — 1329 3™ Ave
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 3™ Ave. to the north.
The table below provides pollutant removals and
estimated costs.

Catchment Profiles FiiE

3RD AVE

@ Existing BMP

S @  Proposed BMP

P‘ Storm Sewer

k«?" e Catch Basin
| catchment

== ewe Drainage Area

o N~

Cost/Removal Analysis

Treatment

New Treatment % Reduction

Efficiency

Total Size of BMP (sqg-ft) sq-ft

TP (Ib/yr) 0.19 3.3%

TSS (Ib/yr) 56 3.4%
Volume (acre-feet/yr) 0.15 3.0%
Administration & Promotion Costs* S664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225
30-yr Average Cost/Ib-TP $3,089

30-yr Average Cost/1,000lb-TSS $10,258

30-yr Average Cost/ac-ft Vol. $3,727

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-1-PBI-2

3rd Ave.
Bioinfiltration Basin

Drainage Area — 0.82 acres

Location — 1322 3™ Ave.

w
>
2
o
£3

Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 3™ Ave. to the north.

The table below provides pollutant removals and | & Excgrie
. | @ Proposed BMP
estimated costs. | storm sewer

e Catch Basin
[ Catchment
| = Bvp Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft

§ TP (Ib/yr) 0.29 5.1%

§ TSS (Ib/yr) 90 5.4%

= Volume (acre-feet/yr) 0.26 5.0%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> [30-yr Average Cost/Ib-TP $1,961

g 30-yr Average Cost/1,0001b-TSS $6,383

&'5 30-yr Average Cost/ac-ft Vol. $2,199

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-1-PBI-3

3rd Ave.
Bioinfiltration Basin

Drainage Area — 0.60 acres
Location — 1435 3™ Ave
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 3™ Ave. to the south.
The table below provides pollutant removals and
estimated costs.

Catchment Profiles
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~ 7 IS e A
B WASHINGTON ST, WASHINGTON ST,
=2 = L

MEZ1-PBI-3]

o Existing BMP

Proposed BMP

Storm Sewer

Catch Basin

Catchment

BMP Drainage Area
{ '

Cost/Removal Analysis

Treatment

New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft

TP (Ib/yr) 0.24 4.3%

TSS (Ib/yr) 74 4.4%
Volume (acre-feet/yr) 0.20 3.9%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225
30-yr Average Cost/Ib-TP $2,345

30-yr Average Cost/1,0001b-TSS $7,763

30-yr Average Cost/ac-ft Vol. $2,861

Efficiency

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-1-PBI-4

Washington St.
Bioinfiltration Basin

Drainage Area — 1.34 acres
Location — 1434 3™ Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
large, double inlet rain garden that would treat
stormwater collected along both 3™ Ave. to the : \
south and Washington St. from the east. The i ¢ Cuisting wP

. 3 Proposed BMP
table below provides pollutant removals and - storm Sewer

estimated costs. . ¢ (Gt B

Catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft

§ TP (Ib/yr) 0.52 9.1%

§ TSS (Ib/yr) 162 9.7%

= Volume (acre-feet/yr) 0.49 9.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $16,320
Total Estimated Project Cost (2023) $16,984
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,524

g 30-yr Average Cost/1,0001b-TSS $4,884

&'5 30-yr Average Cost/ac-ft Vol. $1,625

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment ME-2

Existing Catchment Summary ‘

Acres 49.34

Parcels 132

66.7% Residential
12.4% Institutional
10.1% Park

8.3% Commercial
2.5% Industrial

Land Cover

CATCHMENT DESCRIPTION

This catchment is located in Anoka, downstream of
the Mississippi River’s confluence with the Rum
River. Stormwater runoff is collected through
multiple catch basins throughout the catchment
that discharge water directly into the Mississippi
River. The catchment is relatively large, and land
use is primarily single family residential houses with
commercial properties on the northern side.

EXISTING STORMWATER TREATMENT

This catchment contains two bioinfiltration basins
that provide treatment to a portion of the
commercial properties on the northern side. These
basins are naturally low-lying areas with curb-cuts
installed to route stormwater runoff from the
parking lots. Street cleaning is also conducted once
in early spring and once in mid-summer by the City
of Anoka. Present day stormwater pollutant loading
and treatment is summarized in the table below.

Existing Conditions Base Loading

Number of BMPs

0 1,000 2,000 3,000 4,000 5,000 ft

A

Net Treatment

% Existing Loading

Treatment

3

& BMP Types Street Cleaning, Bioinfiltration Basin (EBI-1, EBI-2)

£ TP (Ib/yr) 29.79 2.90 10% 26.89

S TSS (Ib/yr) 10,709 1,262 12% 9,447
Volume (acre-feet/yr) 26.7 0.87 3% 25.8

RETROFITS CONSIDERED

Five bioinfiltration basins and one hydrodynamic device are proposed within this catchment.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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Project ID:
ME-2-PBI-1

Oakwood Dr.
Bioinfiltration Basin

Drainage Area — 0.96 acres
Location — 401 Oakwood Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 4" Ave. to the north.

The table below provides pollutant removals and il o' st
. < Proposed BMP
estimated costs. ; Storm Sewer

e Catch Basin
! ) Catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.35 1.3%
TSS (Ib/yr) 109 1.2%
Volume (acre-feet/yr) 0.25 1.0%
Administration & Promotion Costs* $664
Design & Construction Costs** 59,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

2 30-yr Average Cost/Ib-TP $1,641
3 |30-yr Average Cost/1,0001b-TSS $5,270
i 30-yr Average Cost/ac-ft Vol. $2,275

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-2-PBI-2

4th Ave.
Bioinfiltration Basin

Drainage Area — 0.32 acres
Location — 1201 4% Ave

Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 4" Ave. to the north. ——
The table below provides pollutant removals and Proposed BMP
estimated costs. S sever

i Catch Basin
) Catchment

| BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.15 0.6%

§ TSS (Ib/yr) 47 0.5%

= Volume (acre-feet/yr) 0.11 0.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $3,830

2 [30-yr Average Cost/1,000lb-Tss $12,223

& 30-yr Average Cost/ac-ft Vol. $5,005

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-2-PBI-3

Oakwood Dr.
Bioinfiltration Basin

Drainage Area — 2.82 acres
Location — 401 Oakwood Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along the private residential
road between 4" Ave. and 5™ Ave. The table

\ @  Existing BMP
. . .| @ Proposed BMP
below provides pollutant removals and estimated o — ciorm Sewer

’ e Catch Basin
costs. @ | catchment

T BMP Drainag

STHIAVE

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.55 2.0%

§ TSS (Ib/yr) 174 1.8%

= Volume (acre-feet/yr) 0.41 1.6%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,044

2 [30-yr Average Cost/1,000lb-Tss $3,302

& 30-yr Average Cost/ac-ft Vol. $1,390

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-2-PBI-4

Street St.
Bioinfiltration Basin

Drainage Area — 0.68 acres
Location — 1305 5% Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Street St. to the west.

w
=
<
=3
=
5

The table below provides pollutant removals and | o custng e
. Proposed BMP
estimated costs. Storm Sewer

®  Catch Basin
) Catchment

BMP Drainage Area |

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.28 1.0%

§ TSS (Ib/yr) 93 1.0%

= Volume (acre-feet/yr) 0.28 1.1%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,052

2 [30-yr Average Cost/1,000lb-Tss $6,177

& 30-yr Average Cost/ac-ft Vol. $2,085

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-2-PBI-5

Montessori Renaissance Academy
Bioinfiltration Basin

Drainage Area — 0.79 acres
Location — 1333 5% Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within a parking lot island
near the catch basin. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected from the majority of the .
parking lot and runoff from the roof. The table ©  Bxisting BMP

H . < Proposed BMP
below provides pollutant removals and estimated [P =

COStS Catch Basin

| P T ]
- A
| catchment (0 25 50 75 100 ft [y
.| = BMP Drainage Area
T % Y

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.36 1.3%

§ TSS (Ib/yr) 142 1.5%

= Volume (acre-feet/yr) 0.34 1.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,596

2 [30-yr Average Cost/1,000lb-Tss $4,046

& 30-yr Average Cost/ac-ft Vol. $1,668

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Project ID:
ME-2-PHD-1

5th Ave.

Hydrodynamic Device

Drainage Area — 16.4 acres

Location — Intersection of Military Rd. and 5th

Ave.

Property Ownership — City of Anoka

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line near the intersection of Military Rd. and 5
Ave. A device at this location would provide
treatment to stormwater runoff for the
northeastern portion of this catchment. The table
below provides pollutant removals and estimated

costs.

Treatment

Efficiency

Catchment Profiles
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£

©  Existing BMP
Proposed BMP
Storm Sewer
Catch Basin
) Catchment
BMP Drainage Area [
T

Cost/Removal Analysis

New Treatment

% Reduction

Total Size of BMP (sq-ft) ft diameter

TP (Ib/yr) 0.98 3.6%
) 512 5.4%
Volume (acre-feet/yr) N/A N/A
Administration & Promotion Costs* $3,750
Design & Construction Costs** $150,000
Total Estimated Project Cost (2023) $153,750
Annual O&M*** $210
30-yr Average Cost/Ib-TP $5,444

30-yr Average Cost/1,000lb-TSS $10,420

30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)

**Direct Cost: ($100,000 for materials) + ($50,000 for labor and installation costs)

***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)
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Catchment ME-3

Existing Catchment Summary ‘

Acres 95.26

Parcels 262

75.7% Residential
13.0% Commercial
Land Cover 8.2% Institutional
1.7% Industrial
1.5% Open

CATCHMENT DESCRIPTION

This catchment is located in Anoka, downstream of
the Mississippi River’s confluence with the Rum
River, as well as a small portion of Coon Rapids on
the southeastern side of the catchment.
Stormwater runoff is routed through multiple,
closely-spaced catch basins that route water into an
existing hydrodynamic device prior to discharging
into the Mississippi River. The catchment is
relatively large, and land use is primarily single
family residential houses with commercial
properties on the northern side near East River Rd.

EXISTING STORMWATER TREATMENT § TG R ST S
This catchment contains one bioinfiltration basin
and one hydrodynamic device. The biofiltration
device is located on the side of East River Rd. near
Lincoln Elementary. The existing hydrodynamic
device is located near the catchment outfall. Street
cleaning is also conducted once in early spring and once in mid-summer by the City of Anoka, and five
times per year by the City of Coon Rapids. Present day stormwater pollutant loading and treatment is
summarized in the table below.

A

. .. .. . Net Treatment . .
Existing Conditions Base Loading Treatment % Existing Loading
(1)

Number of BMPs 3
BMP Types Street Cleaning, Hydrodynamic Device (EHD-1),

TP (Ib/yr) 60.80 17.01 28% 43.79
TSS (Ib/yr) 21,982 7,391 34% 14,591
Volume (acre-feet/yr) 56.6 11.75 21% 44.8

Treatment

RETROFITS CONSIDERED

Multiple bioinfiltration basins are proposed within this catchment. Due to the abundant number of
catch basins throughout the catchment, the contributing drainage size for the majority of proposed
practices is relatively small compared to other catchments.
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Project ID:
ME-3-PBI-1

Kings Ln.
Bioinfiltration Basin

Drainage Area — 0.76 acres
Location — Kings Ln. City Outlot
Property Ownership — City of Anoka

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is at the end of Kings Ln. in a
city-owned outlot. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected from River Ln. to the east. A

double inlet is not recommended at this location @ Existing BMP
« 4. .. @  Proposed BMP
due to an existing catch basin just north of the Bt
i H | e Catch Basin
proposed project. The tablt.e below provides |E catchment
pollutant removals and estimated costs. _ BMP Drainage Area |-

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.35 0.8%
TSS (Ib/yr) 107 0.7%
Volume (acre-feet/yr) 0.28 0.6%
Administration & Promotion Costs* S664
Design & Construction Costs** $16,320
Total Estimated Project Cost (2023) $16,984
Annual O&M*** $225

Treatment

; 30-yr Average Cost/Ib-TP $2,260
3 |30-yr Average Cost/1,000lb-TSS $7,394
5 30-yr Average Cost/ac-ft Vol. $2,872

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-2

Kings Ln.
Bioinfiltration Basin

Drainage Area — 4.43 acres
Location — 803 River Ln.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
large, double inlet rain garden that would treat
stormwater collected along both River Ln. to the
east and Kings Ln. to the north. Additionally, it
would also capture stormwater collected on the
private residential road between Kings Ln. and
Westwood Ln. The table below provides pollutant
removals and estimated costs.

5 Existing BMP
@  Proposed BMP
Storm Sewer
e Catch Basin
) Catchment

BMP Drainage Area /|

A2

Cost/Removal Analysis

Treatment

New Treatment % Reduction

Efficiency

Total Size of BMP (sq-ft) sq-ft

TP (Ib/yr) 0.97 2.2%

TSS (Ib/yr) 303 2.1%
Volume (acre-feet/yr) 0.76 1.7%
Administration & Promotion Costs* $664
Design & Construction Costs** $16,320
Total Estimated Project Cost (2023) $16,984
Annual O&M*** $225
30-yr Average Cost/Ib-TP $816

30-yr Average Cost/1,0001b-TSS $2,611

30-yr Average Cost/ac-ft Vol. $1,044

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-3-PBI-3

Westwood Ln.
Bioinfiltration Basin

Drainage Area — 0.43 acres
Location — 904 Westwood Ln.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Westwood Ln. to the

north. The table below provides pollutant ®  Existing BMP
removals and estimated costs. < § mef:::P

e Catch Basin
| catchment
| BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.19 0.4%

§ TSS (Ib/yr) 58 0.4%

= Volume (acre-feet/yr) 0.14 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $3,024

2 [30-yr Average Cost/1,000lb-Tss $9,905

& 30-yr Average Cost/ac-ft Vol. $4,171

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-3-PBI-4

River Ln.
Bioinfiltration Basin

Drainage Area — 0.72 acres
Location — 720 River Ln.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along River Ln. to the

northwest. The table below provides pollutant | ® Existing BP
removals and estimated costs. s } :J::::P

o | o catchBasin
| catchment
5| 71 BMP Drainage Area | |

PR T T

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.29 0.7%

§ TSS (Ib/yr) 87 0.6%

= Volume (acre-feet/yr) 0.23 0.5%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,981

:g 30-yr Average Cost/1,0001b-TSS $6,603

& 30-yr Average Cost/ac-ft Vol. $2,502

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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ME-3-PBI-5

Bioinfiltration Basin

Drainage Area — 0.29 acres
Location — 918 Eastwood Ln.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Eastwood Ln. to the
south. The table below provides pollutant
removals and estimated costs.

Treatment

Efficiency

Catchment Profiles
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Eastwood Ln.

5 Existing BMP
Proposed BMP
Storm Sewer
! Catch Basin
" | catchment

| BMP Drainage Area |

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

TP (Ib/yr) 0.14 0.3%
) 41 0.3%
Volume (acre-feet/yr) 0.11 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225
30-yr Average Cost/Ib-TP $4,103

30-yr Average Cost/1,000lb-TSS $14,011

30-yr Average Cost/ac-ft Vol. $5,005

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-3-PBI-6

Oakwood Dr.
Bioinfiltration Basin

Drainage Area — 0.45 acres
Location — 818 Oakwood Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Oakwood Dr. to the

east. The table below provides pollutant removals ®  Existing BMP
. @  Proposed BMP
and estimated costs. Storm Sewer

e  Catch Basin
) Catchment

| BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.20 0.5%

§ TSS (Ib/yr) 62 0.4%

= Volume (acre-feet/yr) 0.16 0.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,872

:g 30-yr Average Cost/1,0001b-TSS $9,266

& 30-yr Average Cost/ac-ft Vol. $3,575

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-7

Oakwood Dr.
Bioinfiltration Basin

Drainage Area — 0.93 acres
Location — 823 Oakwood Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Oakwood Dr. to the ‘ y .
east. The table below provides pollutant removals gl o Eistng BP

. Proposed BMP
and estimated costs. Storm Sewer

Catch Basin

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.33 0.8%

§ TSS (Ib/yr) 101 0.7%

= Volume (acre-feet/yr) 0.25 0.6%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,741

:g 30-yr Average Cost/1,0001b-TSS $5,688

& 30-yr Average Cost/ac-ft Vol. $2,275

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-8

Oakwood Dr.
Bioinfiltration Basin

Drainage Area — 0.74 acres
Location — 638 Oakwood Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Oakwood Dr. to the s :
east. The table below provides pollutant removals { @ bisting B

. "84 @ Proposed BMP
and estimated costs. ; Storm Sewer

e Catch Basin

| ) Catchment
s
=l inage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.29 0.7%

§ TSS (Ib/yr) 88 0.6%

= Volume (acre-feet/yr) 0.23 0.5%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,981

2 [30-yr Average Cost/1,000lb-Tss $6,528

& 30-yr Average Cost/ac-ft Vol. $2,502

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-9

Oakwood Dr.
Bioinfiltration Basin

Drainage Area — 0.73 acres
Location — 1104 7' Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Oakwood Dr. to the

east. A double inlet rain garden is not feasible in § st P
. . . . . Proposed BMP
this location due to the existing electrical box. The Storm Sewer

table below provides pollutant removals and . & (e
R ) Catchment
estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.29 0.7%

§ TSS (Ib/yr) 88 0.6%

= Volume (acre-feet/yr) 0.23 0.5%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,981

2 [30-yr Average Cost/1,000lb-Tss $6,528

& 30-yr Average Cost/ac-ft Vol. $2,502

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-10

Oakwood Dr.
Bioinfiltration Basin

Drainage Area — 2.66 acres
Location — 1104 7' Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 7" Ave. to the north.

A double inlet rain garden is not feasible in this | © xisting BMP
. .. . Proposed BMP

location due to the existing electrical box. The Bt

table below provides pollutant removals and (Ciatc::::tn

estimated costs. -

4

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.52 1.2%

§ TSS (Ib/yr) 160 1.1%

= Volume (acre-feet/yr) 0.39 0.9%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,105

2 [30-yr Average Cost/1,000lb-Tss $3,590

& 30-yr Average Cost/ac-ft Vol. $1,472

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-11

7th Ave.
Bioinfiltration Basin

Drainage Area — 0.52 acres
Location — 1103 7' Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 7" Ave. to the north.

The table below provides pollutant removals and | @ exsting BV
. Ra Proposed BMP
estimated costs. - [E——

Catch Basin
Catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.23 0.5%

§ TSS (Ib/yr) 69 0.5%

= Volume (acre-feet/yr) 0.18 0.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,498

:g 30-yr Average Cost/1,0001b-TSS $8,326

& 30-yr Average Cost/ac-ft Vol. $3,128

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-12

OAKWOOD,CIR

Oakwood Dr.
Bioinfiltration Basin

Drainage Area — 0.39 acres
Location — 544 Oakwood Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Oakwood Dr. to the
west. The table below provides pollutant
removals and estimated costs. 2

| @ Existing BMP
@  Proposed BMP
Storm Sewer
e Catch Basin
|| catchment
1 BMP Drainage Area | |

G s e RO S e |

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sg-ft

§ TP (Ib/yr) 0.18 0.4%

§ TSS (Ib/yr) 53 0.4%

= Volume (acre-feet/yr) 0.14 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $3,191

3 [30-yr Average Cost/1,000lb-Tss $10,839

&'5 30-yr Average Cost/ac-ft Vol. $4,171

*|ndirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-13

Oakwood Dr.
Bioinfiltration Basin

OAKWOOD . CIR

Drainage Area — 1.44 acres
Location — 531 Oakwood Dr.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Oakwood Dr. to the

west, including the Oakwood Cir. cul-de-sac. The b Bty e
. Proposed BMP
table below provides pollutant removals and Storm Sewer

estimated costs. Catch Basin
- | catchment

MP Drainage Area

R . A

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.41 0.9%

§ TSS (Ib/yr) 127 0.9%

= Volume (acre-feet/yr) 0.32 0.7%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,401

:g 30-yr Average Cost/1,0001b-TSS $4,523

& 30-yr Average Cost/ac-ft Vol. $1,787

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-14

7th Ave.
Bioinfiltration Basin

Drainage Area — 0.70 acres
Location — 625 EIm St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 7" Ave. to the north,

which primarily includes the parking lot of the s (e v
. . Proposed BMP
adjacent commercial property. The table below ‘ e

provides pollutant removals and estimated costs. Eaten Bl
) Catchment

BMP Drainage Area [

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.24 0.5%

§ TSS (Ib/yr) 108 0.7%

= Volume (acre-feet/yr) 0.37 0.8%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,394

:g 30-yr Average Cost/1,0001b-TSS $5,319

& 30-yr Average Cost/ac-ft Vol. $1,564

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-15

7th Ave.
Bioinfiltration Basin

Drainage Area — 0.75 acres
Location — 1152 7' Ave.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 7" Ave. to the north,
which primarily includes the parking lot of the Hroponed Bl
adjacent commercial property. The table below ‘B z“:’::sw:'

provides pollutant removals and estimated costs. MO cotchment

| BMP Drainage Area

5 Existing BMP

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.24 0.5%

§ TSS (Ib/yr) 109 0.7%

= Volume (acre-feet/yr) 0.37 0.8%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,394

2 [30-yr Average Cost/1,000lb-Tss $5,270

& 30-yr Average Cost/ac-ft Vol. $1,564

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-16

Elm St.
Bioinfiltration Basin

Drainage Area — 0.41 acres
Location — 714 EIm St.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along EIm St. to the east.

The table below provides pollutant removals and BY o custng e
. Proposed BMP
estimated costs. Storm Sewer

Catch Basin
Catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.19 0.4%

§ TSS (Ib/yr) 57 0.4%

= Volume (acre-feet/yr) 0.14 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $3,024

:g 30-yr Average Cost/1,0001b-TSS $10,078

& 30-yr Average Cost/ac-ft Vol. $4,171

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-17

Elm St.
Bioinfiltration Basin

Drainage Area — 0.45 acres
Location — 1117 Queens Ln.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Elm St. the west. The

table below provides pollutant removals and o' sk e
. N @ Proposed BMP
estimated costs. = stom sewer

e  Catch Basin
) Catchment

" BMP Drainage Area ||

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.20 0.5%

§ TSS (Ib/yr) 61 0.4%

= Volume (acre-feet/yr) 0.16 0.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,872

2 [30-yr Average Cost/1,000lb-Tss $9,417

& 30-yr Average Cost/ac-ft Vol. $3,575

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-3-PBI-18

Elm St.
Bioinfiltration Basin

Drainage Area — 0.2 acres
Location — 1153 Queens Ln.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Elm St. the west. The

table below provides pollutant removals and ®  Existing BWP
. N @ Proposed BMP
estimated costs. = stom sewer

e Catch Basin
) Catchment

" BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.19 0.4%
TSS (Ib/yr) 58 0.4%
Volume (acre-feet/yr) 0.14 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $3,024
:g 30-yr Average Cost/1,0001b-TSS $9,905
& 30-yr Average Cost/ac-ft Vol. $4,171

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Catchment ME-4

Existing Catchment Summary ‘

Acres 3.57
Parcels 22
Land Cover 100% Residential

CATCHMENT DESCRIPTION

This catchment is located in Anoka, downstream of
the Mississippi River’s confluence with the Rum
River. It is a relatively small catchment that only
contains a few properties within its drainage area.
Stormwater runoff is routed along Eastwood Ln.
where it enters an existing hydrodynamic device
prior to discharging into the Mississippi River.

EXISTING STORMWATER TREATMENT

This catchment contains an existing hydrodynamic
device at the outfall that provides treatment to the
entire catchment. Street cleaning is also conducted
once in early spring and once in mid-summer by the
City of Anoka. Present day stormwater pollutant
loading and treatment is summarized in the table
below.

Existing Conditions Base Loading

Number of BMPs

0 1,000 2,000 3,000 4,000 5,000 ft

A

Net Treatment

Treatment
%

Existing Loading

2

g BMP Types Street Cleaning, Hydrodynamic Device (EHD-1)

£ TP (Ib/yr) 1.99 0.38 19% 1.61

S TSS (Ib/yr) 623 158 25% 466
Volume (acre-feet/yr) 1.4 0.00 0% 1.4

RETROFITS CONSIDERED

No treatment practices are currently proposed within this catchment due to its relatively small size and
the existing hydrodynamic device providing treatment to the entire drainage area.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES

Storm Sewer
Catch Basin

Catchment
Qutfall
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ROAD TREE CANOPY COVER

Canopy Cover [ Catchment Boundary |*
B 0% -5% [ City Boundary

[ 5% - 10% Storm Sewer

[]10% -25% e Catch Basin

[ 25% - 40%

[ 40% - 60%

I 60% - 100%
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Catchment ME-5

Existing Catchment Summary ‘

Acres 7.55
Parcels 22
Land Cover 100% Residential

CATCHMENT DESCRIPTION

This catchment is located in Anoka, downstream of
the Mississippi River’s confluence with the Rum
River. It is a relatively small catchment that only
contains a few properties within its drainage area.
Stormwater runoff is routed to River Ln. where it
enters an existing hydrodynamic device prior to
discharging into the Mississippi River.

EXISTING STORMWATER TREATMENT

This catchment contains an existing hydrodynamic
device at the outfall that provides treatment to the
entire catchment. Street cleaning is also conducted
once in early spring and once in mid-summer by the
City of Anoka. Present day stormwater pollutant
loading and treatment is summarized in the table
below.

0 1,000 2,000 3,000 4,000 5,000 ft

A

Net Treatment
%

Existing Conditions Base Loading Treatment Existing Loading

Number of BMPs 2
BMP Types Street Cleaning, Hydrodynamic Device (EHD-1)

TP (Ib/yr) 4.20 0.76 18% 3.44
TSS (Ib/yr) 1,317 316 24% 1,001
Volume (acre-feet/yr) 3.0 0.00 0% 3.0

Treatment

RETROFITS CONSIDERED
One bioinfiltration basin is proposed within this catchment.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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ROAD TREE CANOPY COVER
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Project ID:
ME-5-PBI-1

River Ln.
Bioinfiltration Basin

Drainage Area — 1.33 acres
Location — 882 River Ln.
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along River Ln. and Queens
Ln. to the west. The table below provides
pollutant removals and estimated costs.

| ® Existing BMP
| @ Proposed BMP
Storm Sewer

| e Catch Basin

3 catchment

" BMP Drainage Area

S S

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.38 11.1%
TSS (Ib/yr) 117 11.7%
Volume (acre-feet/yr) 0.31 10.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

s 30-yr Average Cost/Ib-TP $1,504
2 |30-yr Average Cost/1,000lb-TSS $4,906
5 30-yr Average Cost/ac-ft Vol. $1,845

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Catchment ME-6

Existing Catchment Summary ‘

Acres 111.62

Parcels 229

53.2% Residential
25.1% Institutional
Land Cover 17.8% Commercial
3.1% Open

1.0% Park

CATCHMENT DESCRIPTION

This catchment is located in both Anoka and Coon
Rapids. This catchment is the largest one included
in this report for Mississippi River catchments that
are east of the Rum River. A variety of existing
treatment practices exist throughout the
catchment. Land use is a combination of
residential, institutional, and commercial. A
significant portion of this catchment contains the
Mercy Hospital Campus and its associated parking
lots.

EXISTING STORMWATER TREATMENT

This catchment contains multiple existing
stormwater treatment practices. Three
bioinfiltration basins treat stormwater runoff from
the northern side of the catchment, and one
natural bioinfiltration basin at Elm St. Park treats stormwater runoff from a nearby parking lot. There are
also two grass swales on both sides of Coon Rapids Blvd. adjacent to Mercy Hospital. In addition, the
hospital itself contains two subsurface stormwater treatment systems that provide treatment to parking
lot runoff. One of these subsurface systems recently replaced the stormwater pond previously present
at the southwestern corner of Mercy Hospital due to the need for increased parking capacity. These
subsurface systems were not modeled due to the lack of information.

0 1,000 2,000 3,000 4,000 5,000 ft

A

. .. .. . Net Treatment . .
Existing Conditions Base Loading Treatment % Existing Loading
(1)

Number of BMPs 7
BMP Types Street Cleaning, Grass Swale (2), Bioinfiltration (4)

TP (Ib/yr) 83.10 15.19 18% 67.91
TSS (Ib/yr) 32,038 6,541 20% 25,497
Volume (acre-feet/yr) 92.8 11.29 12% 81.5

Treatment

RETROFITS CONSIDERED

Multiple stormwater treatment practices are proposed within this catchment. They include nine
bioinfiltration basins, two hydrodynamic devices, and a retrofit to an existing stormwater pond to
increase ponding depth.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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Project ID:
ME-6-PBI-1

115th Ave. NW
Bioinfiltration Basin

Drainage Area — 4.07 acres
Location — 4131 115th Ave. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 115" Ave. and 9" Ave
to the northwest. The table below provides
pollutant removals and estimated costs.

| ® Existing BMP
.| @ Proposed BMP
Storm Sewer
Catch Basin

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.59 0.9%
TSS (Ib/yr) 186 0.7%
Volume (acre-feet/yr) 0.44 0.5%
Administration & Promotion Costs* $664
Design & Construction Costs** 59,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

g [30-yr Average Cost/Ib-TP $974
3 |30-yr Average Cost/1,0001b-TSS $3,089
i 30-yr Average Cost/ac-ft Vol. $1,317

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-6-PBI-2

Eldorado St. NW
Bioinfiltration Basin

Drainage Area — 1.25 acres
Location — 11501 Eldorado St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Eldorado St. to the

north. The table below provides pollutant M| © Existing BMP
. > @ Proposed BMP
removals and estimated costs. B o sewer

e Catch Basin

BMP Drainage Area
B SN NE SR

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.40 0.6%

§ TSS (Ib/yr) 123 0.5%

= Volume (acre-feet/yr) 0.30 0.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,436

2 [30-yr Average Cost/1,000lb-Tss $4,670

& 30-yr Average Cost/ac-ft Vol. $1,925

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-6-PBI-3

LDORADO,ST(NW,

}
z
0 e

Eldorado St. NW
Bioinfiltration Basin

Drainage Area — 1.26 acres
Location — 4131 115th Ave. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Eldorado St. to the ;
north. The table below provides pollutant | Bl

. d @  Proposed BMP
removals and estimated costs. ; Storm Sewer

| e CatchBasin
) Catchment

| BMP Drainage Area

N

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.40 0.6%

§ TSS (Ib/yr) 123 0.5%

= Volume (acre-feet/yr) 0.30 0.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,436

2 [30-yr Average Cost/1,000lb-Tss $4,670

& 30-yr Average Cost/ac-ft Vol. $1,925

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-6-PBI-4

Dakotah St. NW
Bioinfiltration Basin

Drainage Area — 0.68 acres
Location — 11520 Dakotah St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Dakotah St. to the

z
2
=
o,
z
<
=
O
=
0<

north. The table below provides pollutant ' {Exierg B0
. @  Proposed BMP
removals and estimated costs. | stom sewer

e Catch Basin

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.28 0.4%

§ TSS (Ib/yr) 89 0.3%

= Volume (acre-feet/yr) 0.23 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,052

2 [30-yr Average Cost/1,000lb-Tss $6,455

& 30-yr Average Cost/ac-ft Vol. $2,502

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-6-PBI-5

Eldorado St. NW
Bioinfiltration Basin

Drainage Area — 4.98 acres
Location — 11635 Eldorado St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Eldorado St. to the iy, i
north up to Coon Rapids Blvd. The table below | @ exstngeve

. . @  Proposed BMP
provides pollutant removals and estimated costs. : Storm Sewer

e Catch Basin

| BMP Drainage Area
W e

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.44 0.6%

§ TSS (Ib/yr) 178 0.7%

= Volume (acre-feet/yr) 0.51 0.6%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,306

2 [30-yr Average Cost/1,000lb-Tss $3,227

& 30-yr Average Cost/ac-ft Vol. $1,137

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-6-PBI-6

Eldorado St. NW
Bioinfiltration Basin

Drainage Area — 1.49 acres
Location — 11654 Eldorado St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Eldorado St. to the
north up to Coon Rapids Blvd. The table below
provides pollutant removals and estimated costs.

@ Existing BMP
Proposed BMP
Storm Sewer
Catch Basin
Catchment

Total Size of BMP (sq-ft)
TP (Ib/yr)

TSS (Ib/yr)

Volume (acre-feet/yr)

Treatment

Administration & Promotion Costs*

Design & Construction Costs**
Total Estimated Project Cost (2023)
Annual O&M***

Cost/Removal Analysis

New Treatment

sq-ft

% Reduction

0.40 0.6%
141 0.6%
0.37 0.5%

S664

$9,820

$10,484

$225

Efficiency

30-yr Average Cost/Ib-TP $1,436
30-yr Average Cost/1,000lb-TSS $4,074
30-yr Average Cost/ac-ft Vol. $1,564

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis




Catchment Profiles

161

Project ID:
ME-6-PBI-7

Dakotah St. NW
Bioinfiltration Basin

Drainage Area — 2.87 acres
Location — 11670 Dakota St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of an
apartment complex. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Dakotah St. to the

north, which primarily includes the parking lots up Esting BMP
. . L4 Proposed BMP
to Coon Rapids Blvd. The table below provides Storm Sewer

pollutant removals and estimated costs. iy Basi

Catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

§ TP (Ib/yr) 0.43 0.6%

§ TSS (Ib/yr) 182 0.7%

. Volume (acre-feet/yr) 0.48 0.6%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> [30-yr Average Cost/Ib-TP $1,336

2 [30-yr Average Cost/1,000lb-Tss $3,156

& 30-yr Average Cost/ac-ft Vol. $1,192

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sqg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
ME-6-PBI-8

119th Ave. NW
Bioinfiltration Basin

Drainage Area — 1.85 acres
Location — 4101 Coon Rapids Blvd. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the lawn of a
commercial property. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 119" Ave. to the east.
The table below provides pollutant removals and
estimated costs.

{ I
e aR gy FE =
o W e el
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(g T W ety
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»  Existing BMP
Proposed BMP
Storm Sewer
Catch Basin
Catchment

N

.

B0 50 100 150 200ft
X
Y

BMP Drainage Area

Total Size of BMP (sq-ft)
TP (Ib/yr)

TSS (Ib/yr)

Volume (acre-feet/yr)

Treatment

Administration & Promotion Costs*

Design & Construction Costs**
Total Estimated Project Cost (2023)
Annual O&M***

Cost/Removal Analysis

New Treatment % Reduction

sq-ft
0.32 0.5%
158 0.6%
0.48 0.6%
$664
$9,820
$10,484
$225

Efficiency

30-yr Average Cost/Ib-TP $1,795
30-yr Average Cost/1,0001b-TSS $3,636
30-yr Average Cost/ac-ft Vol. $1,192

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-6-PBI-9

119th Ave. NW
Bioinfiltration Basin

Drainage Area — 4.92 acres
Location — 4107 119" Ave. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a AP .,
private residential duplex. The proposed basin is a THEF 7
standard, single inlet rain garden that would treat et SO
stormwater collected on 119%™ Ave., Cree St., and :
119" Ln. The table below provides pollutant
removals and estimated costs.

CREE ST NW,

Storm Sewer
el o Catch Basin
) Catchment

BMP Drainage Area

e e €§) TR

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.55 0.8%
) 180 0.7%
Volume (acre-feet/yr) 0.48 0.6%

Treatment

Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,044

2 [30-yr Average Cost/1,000lb-Tss $3,191

& 30-yr Average Cost/ac-ft Vol. $1,192

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-6-EBI-2 Retrofit

9th Ave. NW
Stormwater Pond Retrofit

&
L

Drainage Area — 30.19 acres

9TH/AVE NW/9TH AVE 9TH/AVE NW9TH AVE 9TH/AVE NW 9TH AVE!

Location — PIN 073124410065
Property Ownership — City of Coon Rapids

Site Specific Information — An opportunity to
retrofit the existing stormwater pond by
increasing its depth exists at this location. The
pipe outlet is installed near the bottom elevation
of the stormwater pond. While the WinSLAMM
model was initially based on existing plan sets, a
field visit during a storm event showed a newer ’

and larger inlet pipe, channelization along the E’

bottom from the inlet pipe to the outlet pipe, and ;L__' f:a;:n'j:nt
less freeboard than detailed on the existing plan 1 /[ svp prainage area
set. A stand pipe at the outlet was initially VIS IR
considered, but was rejected due to these newer

conditions. This proposed project would excavate the bottom by approximately 3.5-feet, increasing
stormwater ponding depth and significantly reducing pollutant loading. The table below provides
pollutant removals and estimated costs.

i @ Existing BMP
: @  Proposed BMP
Storm Sewer

T - # 3 g 2
§ E%, ;

0 100 300 400 500 ft [
o

200
T

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP 0.44|acres

TP (Ib/yr) 10.76 15.8%

TSS (Ib/yr) 3,796 14.9%
Volume (acre-feet/yr) 11.32 0.0%
Administration & Promotion Costs* $664
Design & Construction Costs** $55,116
Total Estimated Project Cost (2023) $55,780
Annual O&M*** $444

Treatment

> |30-yr Average Cost/Ib-TP $214
:§ 30-yr Average Cost/1,000lb-TSS $607
& 30-yr Average Cost/ac-ft Vol. $203

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: See Appendix B for detailed cost information

**%$1,000/acre - Annual inspection and sediment/debris removal

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-6-PHD-1

119th Ave. NW
Hydrodynamic Device

Drainage Area — 6.49 acres
Location — 119%™ Ave. NW
Property Ownership — City of Coon Rapids

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line on 119 Ave. A device at this location would
provide treatment to stormwater runoff collected
on 119h Ave., Cree St., and 119" Ln. The table
below provides pollutant removals and estimated

CREE ST NW,

119TH AVENW,

\
costs. > oistngave B o L
Proposed BMP [ B | - b
Storm Sewer )\m'.".;-‘ = :
Catch Basin [ W e T WT RS .
Catchment 0 50 100 150 200 250 ft| gyaeeitpesiinraty ';. |
.~ rainage Area _:_:-. = y = Y—lmlﬂﬂﬁlilﬁ:u y
1 G T CVBER el N RSB T

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP ft diameter

g TP (Ib/yr) 0.39 0.6%

§ TSS (Ib/yr) 162 0.6%

= Volume (acre-feet/yr) N/A N/A
Administration & Promotion Costs* $3,750
Design & Construction Costs** $54,000
Total Estimated Project Cost (2023) $57,750
Annual O&M*** $210

> [30-yr Average Cost/Ib-TP $5,474

-g 30-yr Average Cost/1,0001b-TSS $13,179

& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)
**Direct Cost: ($36,000 for materials) + (518,000 for labor and installation costs)
***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis



Catchment Profiles

Project ID:
ME-6-PHD-2

fu]
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115th Ave. NW
Hydrodynamic Device

Drainage Area — 16.00 acres
Location — 115th Ave. NW
Property Ownership — City of Coon Rapids

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line near the intersection of 115th Ave. and
Eldorado St. A device at this location would
provide treatment to stormwater runoff from the
north of this proposed location up to Coon Rapids %
Blvd. The table below provides pollutant removals @ © oxisting BMP
and estimated costs. ~ iy

Storm Sewer

Catch Basin ¢

) Catchment - 100 200 300 400 500 ft f’
[ e

TR TR

il

o

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP ft diameter
TP (Ib/yr) 0.86 1.3%

TSS (Ib/yr) 380 1.5%
Volume (acre-feet/yr) N/A N/A

Treatment

Administration & Promotion Costs* $3,750
Design & Construction Costs** $150,000
Total Estimated Project Cost (2023) $153,750
Annual O&M*** $210

> |30-yr Average Cost/Ib-TP $6,203
-g 30-yr Average Cost/1,0001b-TSS $14,039
E 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)
**Direct Cost: ($100,000 for materials) + (550,000 for labor and installation costs)
***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis
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Catchment ME-7

Existing Catchment Summary ‘

Acres 6.63
Parcels 22

92.0% Residential
Land Cover 8.0% Park

CATCHMENT DESCRIPTION

This catchment is located in Coon Rapids. Itis a
relatively small catchment that only contains a few
properties within its drainage area. Stormwater
runoff is routed along Blackfoot St. and 114" Ln
where it enters catch basins that discharge directly
into the Mississippi River. Land use is primarily
single family residential houses with park space on
the northern side.

EXISTING STORMWATER TREATMENT

Street cleaning is conducted five times per year by
the City of Coon Rapids. No other existing
treatment was identified in this catchment. Present
day stormwater pollutant loading and treatment is
summarized in the table below.

0 1,000 2,000 3,000 4,000 5,000 ft

A

Net Treatment
%

Existing Conditions Base Loading Treatment Existing Loading

Number of BMPs 1
BMP Types Street Cleaning

TP (Ib/yr) 3.53 0.32 9% 3.21
TSS (Ib/yr) 1,107 137 12% 970
Volume (acre-feet/yr) 2.5 0.00 0% 2.5

Treatment

RETROFITS CONSIDERED
One bioinfiltration basin and one hydrodynamic device are proposed within this catchment.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES

®  Existing BMP
® Proposed BMP
Storm Sewer
e (Catch Basin
a Catchment
A Outfall
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ROAD TREE CANOPY COVER

|| canopy Cover [ Catchment Boundary
.~ |MMo0%-5% [ city Boundary
| [ 5% - 10% Storm Sewer
[ ]10% -25% e Catch Basin
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Project ID:
ME-7-PBI-1

114th Ave. NW
Bioinfiltration Basin

Drainage Area —1.51 acres
Location — 11460 Blackfoot St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Blackfoot St. NW to
the north. The table below provides pollutant
removals and estimated costs.

»  Existing BMP
| ® Proposed BMP
Storm Sewer
§ Catch Basin
5 a Catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.39 12.2%
TSS (Ib/yr) 124 12.7%
Volume (acre-feet/yr) 0.30 11.7%
Administration & Promotion Costs* $664
Design & Construction Costs** 59,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

2 30-yr Average Cost/Ib-TP $1,469
3 |30-yr Average Cost/1,0001b-TSS $4,648
i 30-yr Average Cost/ac-ft Vol. $1,936

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-7-PHD-1

114th Ln. and Blackfoot St.
Hydrodynamic Device

Drainage Area — 6.63 acres

Location — 114th Ln. NW

MN/LS’LOOIMOV 18

Property Ownership — City of Coon Rapids /
Private

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line near the intersection of 114th. Ln and
Blackfoot St. A device at this location would
provide treatment to stormwater runoff to the
entire catchment. The table below provides
pollutant removals and estimated costs.

»  Existing BMP
| ® Proposed BMP
Storm Sewer
§ Catch Basin
5 a Catchment

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP ft diameter
TP (Ib/yr) 0.39 12.0%
) 155 16.0%
Volume (acre-feet/yr) N/A N/A

Treatment

Administration & Promotion Costs* $3,750
Design & Construction Costs** $54,000
Total Estimated Project Cost (2023) $57,750
Annual O&M*** $210

> |30-yr Average Cost/Ib-TP $5,531

2 [30-yr Average Cost/1,000lb-Tss $13,756

& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)
**Direct Cost: ($36,000 for materials) + (518,000 for labor and installation costs)
***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis
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Catchment ME-8

Existing Catchment Summary ‘

Acres 10.95
Parcels 50
97.2% Residential
Land Cover 2.4% Commercial
0.4% Park

CATCHMENT DESCRIPTION

This catchment is located in Coon Rapids.
Stormwater runoff is routed along Zea St. and
Yucca St. prior to entering one of two catch basins
on 114" Ln. that discharge directly into the
Mississippi River. Land use is primarily single family
residential housing.

EXISTING STORMWATER TREATMENT

Street cleaning is conducted five times per year by
the City of Coon Rapids. No other existing
treatment was identified in this catchment. Present
day stormwater pollutant loading and treatment is
summarized in the table below.

0 1,000 2,000 3,000 4,000 5,000 ft

A

Net Treatment
%

Existing Conditions Base Loading Treatment Existing Loading

Number of BMPs 1
BMP Types Street Cleaning

TP (Ib/yr) 6.14 0.55 9% 5.60
TSS (Ib/yr) 1,962 240 12% 1,722
Volume (acre-feet/yr) 4.6 0.00 0% 4.6

Treatment

RETROFITS CONSIDERED
Three bioinfiltration basins and one hydrodynamic device are recommended within this catchment.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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Project ID:
ME-8-PBI-1

114th Ave. NW
Bioinfiltration Basin

Drainage Area — 2.51 acres
Location — 3856 114" Ln. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Yucca St. to the north. ~i
The table below provides pollutant removals and | @ Existing BMP

. ¢ Proposed BMP
estimated costs. B somsewer

Catch Basin
| catchment

| BMP Drainage Area
|

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.52 9.3%
TSS (Ib/yr) 164 9.5%
Volume (acre-feet/yr) 0.40 8.7%
Administration & Promotion Costs* $664
Design & Construction Costs** 59,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

g 30-yr Average Cost/Ib-TP $1,101
3 |30-yr Average Cost/1,0001b-TSS $3,503
5 30-yr Average Cost/ac-ft Vol. $1,445

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-8-PBI-2

114th Ave. NW
Bioinfiltration Basin

=

Bl

£ ‘
|

‘?.AP

Drainage Area — 3.05 acres

i
YUCCA'ST{NW,

Location — 11420 Yucca St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Yucca St. to the north.

The table below provides pollutant removals and - Eyisting BMP
. 2 Proposed BMP
estimated costs. B storm sever

Catch Basin
Catchment
BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.55 9.9%

§ TSS (Ib/yr) 174 10.1%

= Volume (acre-feet/yr) 0.42 9.2%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,041

2 [30-yr Average Cost/1,000lb-Tss $3,302

& 30-yr Average Cost/ac-ft Vol. $1,365

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID: }L".ﬁ";(:":"_w-*vm N
e zi R

ME-8-PBI-3 b

VG T
X,
Sl
e r.‘:}g?'!i

114th Ave. NW
Bioinfiltration Basin

ity - —

Drainage Area — 3.99 acres

Location — 3906 114" Ln NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Zea St. to the north.
The table below provides pollutant removals and
estimated costs.

| @  Existing BMP

| ® Proposed BMP
Storm Sewer
Catch Basin

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

:§_ TP (Ib/yr) 0.56 10.0%

§ TSS (Ib/yr) 187 10.9%

= Volume (acre-feet/yr) 0.46 10.1%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,024

2 [30-yr Average Cost/1,000lb-Tss $3,072

& 30-yr Average Cost/ac-ft Vol. $1,247

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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ME-8-PHD-1 o

G T

114th Ave. NW M
Hydrodynamic Device b »-,ti"-‘

Drainage Area — 10.95 acres

Location — 114%™ Ln. NW

Property Ownership — City of Coon Rapids /
Private

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line on 114%™ Ln. A device at this location would
provide treatment to stormwater runoff from Zea
St. and Yucca St. The table below provides
pollutant removals and estimated costs.

—

SETRRFTTaFFarte COt Doy

Project ID: {IJE k-

e N

| % Existing BMP
| ® Proposed BMP
Storm Sewer
Catch Basin

| BMP Drainage Area

Cost/Removal Analysis

Total Size of BMP

New Treatment

% Reduction

ft diameter

TP (Ib/yr)

0.64

11.5%

TSS (Ib/yr)

263

15.3%

Treatment

Volume (acre-feet/yr)

N/A

N/A

Administration & Promotion Costs*

$3,750

Design & Construction Costs**

$150,000

Total Estimated Project Cost (2023)

$153,750

Annual O&M***

$210

Efficiency

30-yr Average Cost/Ib-TP $8,284
30-yr Average Cost/1,0001b-TSS $20,285
30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)

**Direct Cost: ($100,000 for materials) + ($50,000 for labor and installation costs)

***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis
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Catchment ME-9

Existing Catchment Summary ‘

Acres 30.56
Parcels 88
85.9% Residential
Land Cover 12.8% Commercial
1.3% Industrial

CATCHMENT DESCRIPTION

This catchment is located in Coon Rapids. Itis a
moderate-sized catchment that is primarily single
family residential houses with some commercial
properties along the northern side near Coon
Rapids Blvd. Stormwater runoff is collected in a
series of catch basins throughout the catchment
that discharge directly into the Mississippi River.

EXISTING STORMWATER TREATMENT

Street cleaning is conducted five times per year by
the City of Coon Rapids. No other existing
treatment was identified in this catchment. Present
day stormwater pollutant loading and treatment is
summarized in the table below.

0 1,000 2,000 3,000 4,000 5,000 ft

A

Net Treatment
%

Existing Conditions Base Loading Treatment Existing Loading

Number of BMPs 1
BMP Types Street Cleaning

TP (Ib/yr) 18.62 1.51 8% 17.11
TSS (Ib/yr) 6,493 686 11% 5,807
Volume (acre-feet/yr) 16.2 0.00 0% 16.2

Treatment

RETROFITS CONSIDERED
Five bioinfiltration basins and one hydrodynamic device are proposed within this catchment.

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-9-PBI-1

Round Lake Blvd. NW
Bioinfiltration Basin

Drainage Area — 0.60 acres
Location — 11428 Round Lake Blvd. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Round Lake Blvd. to

the north. The table below provides pollutant j & Evisting me
. 4 @ Proposed BMP
removals and estimated costs. B storm Sewer

®  Catch Basin
) Catchment
" BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sqg-ft) sq-ft
TP (Ib/yr) 0.26 1.5%
TSS (Ib/yr) 81 1.4%
Volume (acre-feet/yr) 0.20 1.2%
Administration & Promotion Costs* $664
Design & Construction Costs** 59,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

.E 30-yr Average Cost/Ib-TP $2,209
3 |30-yr Average Cost/1,0001b-TSS $7,092
5 30-yr Average Cost/ac-ft Vol. $2,848

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-9-PBI-2

Round Lake Blvd. NW
Bioinfiltration Basin

Drainage Area — 0.67 acres
Location — 11425 Round Lake Blvd. NW

Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The g
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 114th Ln. to the east.

The table below provides pollutant removals and S (e e
. | Proposed BMP
estimated costs. 1 storm sewer

Catch Basin

Catchment
BMP Drainage Ar
=S

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.28 1.6%

§ TSS (Ib/yr) 87 1.5%

= Volume (acre-feet/yr) 0.22 1.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $2,052

:g 30-yr Average Cost/1,0001b-TSS $6,603

& 30-yr Average Cost/ac-ft Vol. $2,665

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-9-PBI-3

114th Ave. NW
Bioinfiltration Basin

Drainage Area — 0.82 acres
Location — 3777 114th Ln. NW

Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along 114th Ln. to the east.
The table below provides pollutant removals and

estimated costs.

@  Existing BMP
@  Proposed BMP
Storm Sewer
1 o Catch Basin
3 catchment

—

[
(B0 25 50 75 100ft
| BMP Drainage Area | — —

XL

g

Total Size of BMP (sqg-ft)

TP (lb/yr)
TSS (Ib/yr)

Treatment

Volume (acre-feet/yr)
Administration & Promotion Costs*
Design & Construction Costs**
Total Estimated Project Cost (2023)

Annual O&M***

Cost/Removal Analysis

New Treatment

sq-ft

% Reduction

0.32

1.9%

98

1.7%

0.24

1.5%

$664

$9,820

$10,484

$225

Efficiency

30-yr Average Cost/Ib-TP $1,795
30-yr Average Cost/1,000lb-TSS $5,862
30-yr Average Cost/ac-ft Vol. $2,366

*|ndirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($26/sqg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-9-PBI-4

Yucca St. NW
Bioinfiltration Basin

Drainage Area — 1.34 acres
Location — 11511 Yucca St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Yucca St. NW up to

Coon Rapids Blvd. The table below provides s {Eeng B
. 3 Proposed BMP
pollutant removals and estimated costs. Storm Sewer

e Catch Basin

bl ) catchment

T BMP Drainage Area 7
e 7

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

g» TP (Ib/yr) 0.39 2.3%

§ TSS (Ib/yr) 144 2.5%

= Volume (acre-feet/yr) 0.34 2.1%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> |30-yr Average Cost/Ib-TP $1,473

g 30-yr Average Cost/1,0001b-TSS $3,989

&'5 30-yr Average Cost/ac-ft Vol. $1,689

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-9-PBI-5

Yucca St. NW
Bioinfiltration Basin

Drainage Area — 1.49 acres
Location — 11514 Yucca St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Yucca St. NW up to

Coon Rapids Blvd. The table below provides i © oxstinoBP : : Y. s :
Proposed BMP % A >
pollutant removals and estimated costs. : i

. :
Catchment 150 200 ft 7 g
s =
':“ 7 L . £ )

BMP Drainage Area

m o

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft

§ TP (Ib/yr) 0.40 2.3%

§ TSS (Ib/yr) 143 2.5%

. Volume (acre-feet/yr) 0.36 2.2%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

> [30-yr Average Cost/Ib-TP $1,436

:g 30-yr Average Cost/1,000lb-TSS $4,017

& 30-yr Average Cost/ac-ft Vol. $1,605

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sqg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-9-PBI-6

Zea St. NW
Bioinfiltration Basin

R

Drainage Area — 3.12 acres
Location — 11515 Zea St. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
bioinfiltration basin exists at this location. The
proposed location is within the front yard of a
private residential house. The proposed basin is a
standard, single inlet rain garden that would treat
stormwater collected along Zea St. to the north.

The table below provides pollutant removals and 8 B
. Proposed BMP
estimated costs. B storm sewer

Catch Basin

L | catchment

BMP Drainage Area

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.51 3.0%
TSS (Ib/yr) 178 3.1%
Volume (acre-feet/yr) 0.44 2.7%
Administration & Promotion Costs* $664
Design & Construction Costs** $9,820
Total Estimated Project Cost (2023) $10,484
Annual O&M*** $225

Treatment

> |30-yr Average Cost/Ib-TP $1,126
g 30-yr Average Cost/1,0001b-TSS $3,227
E 30-yr Average Cost/ac-ft Vol. $1,294

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($26/sg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-9-PHD-1

£
¢
3
]
L

5
N

Round Lake Blvd. NW
Hydrodynamic Device

Drainage Area — 14.63 acres

Location — Intersection of 115th Ave. NW and
Round Lake Blvd. NW

Property Ownership — City of Coon Rapids

Site Specific Information — A hydrodynamic i
device is proposed in line with the storm sewer P b
line at the intersection of 115th Ave. and Round e 5
Lake Blvd. A device at this location would provide .

treatment to stormwater runoff from the

northwestern portion of the catchment. The table e
. . . Proposed BMP
below provides pollutant removals and estimated Storm Sewer

Catch Basin
costs.
) catchment
T BMP Drainage Area

=7

= 0

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP ft diameter

:g} TP (Ib/yr) 0.83 4.9%

§ 7SS (Ib/yr) 384 6.6%

= Volume (acre-feet/yr) N/A N/A
Administration & Promotion Costs* $3,750
Design & Construction Costs** $150,000
Total Estimated Project Cost (2023) $153,750
Annual O&M*** $210

> |30-yr Average Cost/Ib-TP $6,428

-g 30-yr Average Cost/1,0001b-TSS $13,893

& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)
**Direct Cost: ($100,000 for materials) + ($50,000 for labor and installation costs)
***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis




Catchment ME-10

Existing Catchment Summary ‘

Acres 29.97

Parcels 23
60.8% Park

Land Cover 25.3% Inst.
13.8% Residential

CATCHMENT DESCRIPTION

This catchment is located in Coon Rapids. Itis a
moderate-sized catchment that is primarily made
up of natural land that belongs to the Anoka-
Ramsey Community College. In addition, the area
to the west of Pheasant Ridge Dr. contains
residential single-family houses. Stormwater runoff
is routed along Pheasant Ridge Dr. prior to entering
a series of catch basins that discharge water
directly into the Mississippi River.

EXISTING STORMWATER TREATMENT

Street cleaning is conducted five times per year by
the City of Coon Rapids. No other existing
treatment was identified in this catchment. Present
day stormwater pollutant loading and treatment is
summarized in the table below.

Existing Conditions Base Loading

Catchment Profiles

189

0 1,000 2,000 3,000 4,000 5,000 ft

A

Net Treatment
%

Treatment Existing Loading

Number of BMPs 1
g BMP Types Street Cleaning
£ TP (Ib/yr) 16.66 0.61 4% 16.05
S TSS (Ib/yr) 3,929 265 7% 3,664
Volume (acre-feet/yr) 8.0 0.00 0% 8.0

RETROFITS CONSIDERED

Two biofiltration basins and one hydrodynamic device are proposed within this catchment.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES
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Project ID:
ME-10-PBF-1

Pheasant Ridge Dr. NW
Biofiltration Basin

Drainage Area — 6.15 acres

Location — PIN: 173124130004

=
z

=
in
o
(<)
o
&
>
2
)

Property Ownership — Anoka Ramsey Community
College

i
i

Site Specific Information — An opportunity for a
biofiltration basin exists at this location. The
proposed location is near the catch basin on a
narrow stretch of land along the west side of
Pheasant Ridge Dr. that is owned by the Anoka- :
Ramsey Community College. The proposed basin B @ Eiting BMP

. . . . Proposed BMP

is a standard, single inlet rain garden that would N storm sewer

treat stormwater collected along Shaw Ave. to '~ e
| catchment

the north. Soils in this area are classified as | = avp orainage area
Hydrologic Soil Group C, which have moderately -
high runoff potential. The proposed basin is in
close proximity to the existing catch basin, which
could serve as the connection point for the underdrain outlet. The table below provides pollutant
removals and estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.35 2.2%
TSS (Ib/yr) 132 3.6%
Volume (acre-feet/yr) 0.07 0.9%
Administration & Promotion Costs* $664
Design & Construction Costs** $23,320
Total Estimated Project Cost (2023) $23,984
Annual O&M*** $295

Treatment

9 30-yr Average Cost/Ib-TP $3,127
3 |30-yr Average Cost/1,000lb-TSS $8,291
by 30-yr Average Cost/ac-ft Vol. $15,359

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($80/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($220/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-10-PBF-2

Pheasant Ridge Dr. NW
Biofiltration Basin

Drainage Area — 0.82 acres
Location — PIN 173124130004

Property Ownership — Anoka Ramsey Community
College

Site Specific Information — An opportunity for a
biofiltration basin exists at this location. The

proposed location is near the catch basin on the
east side of Pheasant Ridge Dr. on forested land
that is owned by the Anoka-Ramsey Community

College. The proposed basin is a standard, single +.
. . B Proposed BMP
inlet rain garden that would treat stormwater | stom Sewer
collected along Shaw Ave. to the north. Soils in il B

| |3 catchment 0

this area are classified as Hydrologic Soil Group C, "1 BMP Drainage Area
which have moderately high runoff potential. The : —
proposed basin is in close proximity to the
existing catch basin, which could serve as the
connection point for the underdrain outlet. The table below provides pollutant removals and estimated
costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sg-ft
TP (Ib/yr) 0.14 0.9%
TSS (Ib/yr) 49 1.3%
Volume (acre-feet/yr) 0.03 0.4%
Administration & Promotion Costs* $664
Design & Construction Costs** $23,320
Total Estimated Project Cost (2023) $23,984
Annual O&M*** $295

Treatment

> |30-yr Average Cost/lb-TP $7,818
g 30-yr Average Cost/1,000lb-TSS $22,336
& 30-yr Average Cost/ac-ft Vol. $32,857

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($80/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($220/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-10-PHD-1

Pheasant Ridge Dr. NW
Hydrodynamic Device

Drainage Area — 8.12 acres
Location — PIN 173124130004

Property Ownership — City of Coon Rapids /
Anoka Ramsey Community College

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line on Pheasant Ridge Dr. A device at this
location would provide treatment to stormwater
runoff from the residential area west of Pheasant A5 LR
Ridge Dr. The table below provides pollutant g o cotnome

Proposed BMP

removals and estimated costs. Storm Sewer
o Catch Basin
) catchment

" BMP Drainage Area |

B, e

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP ft diameter

§ TP (Ib/yr) 0.59 3.7%

§ TSS (Ib/yr) 216 5.9%

= Volume (acre-feet/yr) N/A N/A
Administration & Promotion Costs* $3,750
Design & Construction Costs** $150,000
Total Estimated Project Cost (2023) $153,750
Annual O&M*** $210

> |30-yr Average Cost/Ib-TP $9,042

g 30-yr Average Cost/1,0001b-TSS $24,699

b 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)
**Direct Cost: ($100,000 for materials) + ($50,000 for labor and installation costs)
***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)
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195

Catchment ME-11

Existing Catchment Summary ‘

Acres 44.06
Parcels 23
87.4% Inst.
Land Cover 9.2% Park
3.4% Residential

CATCHMENT DESCRIPTION

This catchment is located in Coon Rapids. The
drainage area to the catchment outfall is located
entirely within the Anoka-Ramsey Community
College campus, excluding the areas on the west
side of the campus that drain to separate, smaller
catchments.

EXISTING STORMWATER TREATMENT

This catchment contains one existing bioinfiltration
basin, however, this basin appears to primarily
collect stormwater runoff from a small portion of
the campus roof and the adjacent field. Because
the upstream drainage area for this existing
bioinfiltration basin is small and does not include
any of the parking lot runoff, this basin has not
been modeled as an existing stormwater treatment

0 1,000 2,000 3,000 4,000 5,000 ft

A

practice. In addition, street cleaning is conducted
five times per year by the City of Coon Rapids.
Present day stormwater pollutant loading and treatment is summarized in the table below.

Existing Conditions Base Loading Treatment Net Tr:\tment Existing Loading
Number of BMPs 1
BMP Types Street Cleaning

TP (Ib/yr) 44.88 1.66 4% 43.22
TSS (Ib/yr) 14,961 1,027 7% 13,934
Volume (acre-feet/yr) 36.6 0.00 0% 36.6

Treatment

RETROFITS CONSIDERED
One underground structure is proposed within this catchment.

RETROFITS CONSIDERED BUT REJECTED

Modification to the existing bioinfiltration basin to a wet pond was considered as a potential project,
however, based on field assessments, the existing stormwater infrastructure is too deep for an
appropriately-sized wet pond in this location while also maintaining available green space for the Anoka-
Ramsey Community College campus.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES

@  Existing BMP
@ Proposed BMP
Storm Sewer

e (Catch Basin
n Catchment
A Outfall
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ROAD TREE CANOPY COVER

| canopy Cover [ Catchment Boundary
B 0% -5% [ City Boundary
5% - 10% Storm Sewer
[110% -25% e Catch Basin
[ 25% - 40%
[ 40% - 60%
I 60% - 100%
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Project ID:
ME-11-PUG-1

Anoka Ramsey Community
College Underground Structure

Drainage Area — 44.06 acres
Location — SW Anoka Ramsey Community College

Property Ownership — Anoka Ramsey Community
College

Site Specific Information — An underground
structure is proposed near this location. The
structure would provide treatment to stormwater
runoff from the majority of the catchment,
depending on the location of stormwater
infrastructure. It is recommended that an
underground structure is paired with any
potential road or parking lot rehabilitation
projects for cost effectiveness. Soils in this area
are classified as Hydrologic Soil Group C, which
have moderately high runoff potential and
reduces the effectiveness of the underground
structure. In addition, based on field assessments, the existing stormwater infrastructure appears to be
fairly deep below surface, which significantly increases the cost of installing an underground structure.
The table below provides pollutant removals and estimated costs.

@  Existing BMP
@ Proposed BMP
Storm Sewer
Catch Basin
|20 catchment

Underground Structure

Cost/Removal Analysis

Total Size of BMP (sq-ft) sg-ft
TP (Ib/yr) 20.56 47.6%
TSS (Ib/yr) 8,757 62.8%
Volume (acre-feet/yr) 36.50 99.7%
Administration & Promotion Costs* $8,300
Design & Construction Costs** $1,406,760
Total Estimated Project Cost (2023) $1,415,060
Annual O&M*** $280

Treatment

9 30-yr Average Cost/lb-TP $2,308
3 [30-yr Average Cost/1,000lb-TSS $5,418
5 30-yr Average Cost/ac-ft Vol. $1,300

*Indirect Cost: (100 hours at $83/hour base cost)
**Direct Cost: See Appendix B for detailed cost information

***per BMP: (1 cleaning/year)*(4 hours/cleaning)*($70/hour)
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Catchment ME-12

Existing Catchment Summary ‘

Acres 35.44

Parcels 151

41.7% Residential
30.3% Commercial
Land Cover 10.5% Open

9.7% Institutional
7.8% Park

CATCHMENT DESCRIPTION

This catchment is located in Coon Rapids. Itis a
relatively large catchment that is divided into two
sections for the purposes of modeling and analysis.
The northern half of the catchment is primarily
commercial property and contains several existing
stormwater treatment practices, while the
southern half of the catchment is primarily
residential property with no known existing
treatment. For this report, due to the abundance of
existing treatment in the northern half of the
catchment, only the southern portion of the
catchment has been modeled with proposed
stormwater treatment practices.

0 1,000 2,000 3,000 4,000 5,000 ft

A

EXISTING STORMWATER TREATMENT

Street cleaning is conducted five times per year by
the City of Coon Rapids. No other existing
treatment was identified in this portion of the
catchment. Present day stormwater pollutant loading and treatment is summarized in the table below.

. .- .. . Net Treatment . .
Existing Conditions Base Loading Treatment % Existing Loading
(1)

Number of BMPs 1
BMP Types Street Cleaning

TP (Ib/yr) 33.01 1.95 6% 31.06
TSS (Ib/yr) 8,842 846 10% 7,996
Volume (acre-feet/yr) 21.6 0.00 0% 21.6

Treatment

RETROFITS CONSIDERED
Five biofiltration basins and one hydrodynamic device are proposed within this catchment.

Mississippi River Stormwater Retrofit Analysis
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EXISTING STORMWATER TREATMENT AND RETROFIT OPPORTUNITIES

Existing BMP
Proposed BMP
Storm Sewer
Catch Basin
Catchment

Outfall
Non-Modeled Area
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Catchment Profiles

Project ID:
ME-12-PBF-1

Mississippi Blvd. NW
Biofiltration Basin

Drainage Area — 2.41 acres
Location — 10925 Mississippi Blvd. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
biofiltration basin exists at this location. The
proposed location is near the catch basin of a
private residential house on Mississippi Blvd. The
proposed basin is a standard, single inlet rain
garden that would treat stormwater collected

along Mississippi Blvd. to the south. Soils in this Exisﬁng;»;;P
area are classified as Hydrologic Soil Group C, ¢ s
which have moderately high runoff potential. The : At Basin

Catchment

proposed basin is in close proximity to the
existing catch basin, which could serve as the

connection point for the underdrain outlet. The
table below provides pollutant removals and
estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sg-ft
TP (Ib/yr) 0.33 1.1%
TSS (Ib/yr) 116 1.5%
Volume (acre-feet/yr) 0.06 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $23,320
Total Estimated Project Cost (2023) $23,984
Annual O&M*** $295

Treatment

2 30-yr Average Cost/lb-TP $3,317
3 |30-yr Average Cost/1,000lb-TSS $9,435
& 30-yr Average Cost/ac-ft Vol. $17,349

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($80/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($220/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Mississippi River Stormwater Retrofit Analysis
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Project ID:
ME-12-PBF-2

109th Ln. NW
Biofiltration Basin

Drainage Area — 4.11 acres
Location — 10880 Hollywood Blvd. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
biofiltration basin exists at this location. The
proposed location is near the catch basin of a
private residential house on 109" Ln. The
proposed basin is a standard, single inlet rain
garden that would treat stormwater collected

along 109" Ln. to the west and Hollywood Blvd. ERRGTER

to the south. Soils in this area are classified as - iy
Hydrologic Soil Group C, which have moderately R e

high runoff potential. The proposed basin is in R e oge 1o [ =

close proximity to the existing catch basin, which
could serve as the connection point for the
underdrain outlet. The table below provides
pollutant removals and estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sq-ft) sq-ft
TP (Ib/yr) 0.64 2.1%
TSS (Ib/yr) 224 2.8%
Volume (acre-feet/yr) 0.12 0.6%
Administration & Promotion Costs* $664
Design & Construction Costs** $43,320
Total Estimated Project Cost (2023) $43,984
Annual O&M*** $295

Treatment

3 [30-yr Average Cost/Ib-TP $2,752
:g 30-yr Average Cost/1,000lb-TSS $7,862
& 30-yr Average Cost/ac-ft Vol. $14,568

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($80/sq-ft for materials and labor) + (40 hours at $83/hour for design)
***per BMP: ($220/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-12-PBF-3

109th Ln. NW
Biofiltration Basin

{

Drainage Area — 2.48 acres
Location — 10911 Hollywood Blvd NW
Property Ownership — Private

Site Specific Information — An opportunity for a
biofiltration basin exists at this location. The
proposed location is near the catch basin of a
private residential house on 109" Ln. The
proposed basin is a standard, single inlet rain
garden that would treat stormwater collected : 8
along 109" Ln. and Flora St. Soils in this area are £ o omgeve

classified as Hydrologic Soil Group C, which have i
moderately high runoff potential. The proposed g Bl

Catchment

basin is in close proximity to the existing catch : avp raineg
basin, which could serve as the connection point : —

for the underdrain outlet. The table below
provides pollutant removals and estimated costs.

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sg-ft) sg-ft
TP (Ib/yr) 0.31 1.0%
TSS (Ib/yr) 113 1.4%
Volume (acre-feet/yr) 0.06 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $23,320
Total Estimated Project Cost (2023) $23,984
Annual O&M*** $295

Treatment

> |30-yr Average Cost/Ib-TP $3,531
:g 30-yr Average Cost/1,0001b-TSS $9,686
by 30-yr Average Cost/ac-ft Vol. $16,888

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($80/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($220/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-12-PBF-4

Hollywood Blvd. NW
Biofiltration Basin

Drainage Area — 6.14 acres
Location — 10833 Hollywood Blvd NW
Property Ownership — Private

Site Specific Information — An opportunity for a
biofiltration basin exists at this location. The
proposed location is near the catch basin of a
private residential house on Hollywood Blvd. The
proposed basin is a standard, single inlet rain
garden that would treat stormwater collected
along Hollywood Blvd. to the south, including a
section of 108th Ln. Soils in this area are classified Storm Sewer
as Hydrologic Soil Group C, which have % l:l e
moderately high runoff potential. The proposed [P Drainage area
basin is in close proximity to the existing catch — -
basin, which could serve as the connection point

for the underdrain outlet. The table below

provides pollutant removals and estimated costs.

Existing BMP
@®  Proposed BMP

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP (sg-ft) sg-ft
TP (Ib/yr) 0.37 1.2%
TSS (Ib/yr) 133 1.7%
Volume (acre-feet/yr) 0.07 0.3%
Administration & Promotion Costs* $664
Design & Construction Costs** $23,320
Total Estimated Project Cost (2023) $23,984
Annual O&M*** $295

Treatment

> |30-yr Average Cost/Ib-TP $2,958
§ 30-yr Average Cost/1,0001b-TSS $8,229
5 30-yr Average Cost/ac-ft Vol. $15,178

*Indirect Cost: (8 hours at $83/hour base cost)
**Direct Cost: ($80/sq-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($220/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-12-PBF-5

Hollywood Blvd. NW
Biofiltration Basin

Drainage Area — 7.34 acres
Location — 10832 Hollywood Blvd. NW
Property Ownership — Private

Site Specific Information — An opportunity for a
biofiltration basin exists at this location. The
proposed location is near the catch basin of a
private residential house on Hollywood Blvd. The
proposed basin is a standard, single inlet rain
garden that would treat stormwater collected
along Hollywood Blvd. to the south, including a
section of 108th Ln. Soils in this area are classified
as Hydrologic Soil Group C, which have
moderately high runoff potential. The proposed

Existing BMP
@  Proposed BMP
Storm Sewer
Catch Basin
Catchment
BMP Drainage Area |

—

50 100 150 200 ft
[ —

BT Tl L

basin is in close proximity to the existing catch

5 ‘}:5? =i

basin, which could serve as the connection point
for the underdrain outlet. The table below
provides pollutant removals and estimated costs.

Total Size of BMP (sq-ft) sg-ft

Cost/Removal Analysis New Treatment % Reduction

TP (Ib/yr) 0.38

1.2%

) 134

Treatment

1.7%

Volume (acre-feet/yr) 0.07

0.3%

Administration & Promotion Costs*

$664

Design & Construction Costs**

$23,320

Total Estimated Project Cost (2023)

$23,984

Annual O&M***

$295

3 [30-yr Average Cost/Ib-TP $2,880
g 30-yr Average Cost/1,0001b-TSS $8,168
5 30-yr Average Cost/ac-ft Vol. $15,121

*Indirect Cost: (8 hours at $83/hour base cost)

**Direct Cost: ($80/sqg-ft for materials and labor) + (40 hours at $83/hour for design)

***per BMP: ($220/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID:
ME-12-PHD-1

Hollywood Blvd.
Hydrodynamic Device

Drainage Area — 14.78 acres

Location — Intersection of 109%™ Ln. and
Hollywood Blvd.

Property Ownership — City of Coon Rapids

Site Specific Information — A hydrodynamic
device is proposed in line with the storm sewer
line on Hollywood Blvd. A device at this location
would provide treatment to stormwater runoff
from both sides of Hollywood Blvd. to the south.
table below provides pollutant removals and : ::;;"sge:';;P

estimated costs. ’ Storm Sewer

Catch Basin

Catchment

| BMP Drainage Are

%

Cost/Removal Analysis New Treatment % Reduction

Total Size of BMP ft diameter
TP (Ib/yr) 1.12 3.6%
TSS (Ib/yr) 386 4.83%
Volume (acre-feet/yr) N/A N/A

Administration & Promotion Costs* $3,750
Design & Construction Costs** $150,000
Total Estimated Project Cost (2023) $153,750
Annual O&M*** $210

Treatment

> |30-yr Average Cost/Ib-TP $4,763
2 [30-yr Average Cost/1,000lb-Tss $13,821
E 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (25 hours at $150/hour)
**Direct Cost: ($100,000 for materials) + (550,000 for labor and installation costs)
***per BMP: (1 cleaning/year)*(3 hours/cleaning)*($70/hour)

Mississippi River Stormwater Retrofit Analysis
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Appendix A — Modeling Methods

Appendix A - Modeling Methods

The following sections include WinSLAMM model details for each type of best management practice
modeled for this analysis.

WinSLAMM

Pollutant and volume reductions were estimated using the stormwater model Source Load and
Management Model for Windows (WinSLAMM). WinSLAMM uses an abundance of stormwater data
from the Upper-Midwest and elsewhere to quantify runoff volumes and pollutant loads from urban
areas. It has detailed accounting of pollutant loading from various land uses, and allows the user to build
a model “landscape”. WinSLAMM uses rainfall and temperature data from a typical year (1959 data
from Minneapolis for this analysis), routing stormwater through the user’s model for each storm.
WinSLAMM version 10.5.0 was used for this analysis to estimate volume and pollutant loading and
reductions. Additional inputs for WinSLAMM are provided in Table 10.

Table 10: General WinSLAMM Model Inputs (i.e. Current File Data)

Parameter File/Method

Land use acreage ArcMap; Metropolitan Council 2020 Land Use, corrected
using 2023 aerial photography

Precipitation/Temperature Data Minneapolis 1959 — best approximation of a typical year

Winter season Included in model. Winter dates are 11-4 to 3-13.

Pollutant probability distribution WI_GEQO01.ppd

Runoff coefficient file WI_SLO6 Dec06.rsv

Particulate solids concentration file | WI_AVGO01.psc

Particle residue delivery file WI_DLVO1.prr

Street delivery files WI files for each land use

Mississippi River Stormwater Retrofit Analysis



Appendix A — Modeling Methods

Existing Conditions
Existing stormwater BMPs were included in the WinSLAMM model for which information was available.
The practices listed below were included in the existing conditions models.

Bioinfiltration Basins

B3 Biofiltration Control Device s
Drainage System Control Practice Add | Sharp Crested Weir Add | Other Outlet F vapoiot: Add |
Device Properties Biofilter Number 1 L t ‘ e [ I
Top Area [¢f) 3050 AL
Bottom &rea [5f) 742 - '
Total Depth (ft) 300, Remove |Broad Crested Weir-Reqrd e
Typical Width [ft) (Cost est. only) 10.00] [weir crest length [ft) 15.00
Native Soil Infiltration Rate (in/hr) 0,450 |weir crest width [ft) 1.00
Height from datum to =
Infil. Rate Fraction-Bottorn (0.001-1) 1.000} |baottorn of weir opening (f) Add | Evapolranspiration
Infil. Rate Fraction-Sides (0.001-1) 1.000 . - y
add  |Vertical Stand P oil porosity
Rack Filed Depth ) 000 | clds L :
Rock Fill Porasity (0-1) 0.00 ‘ - g ail fiel
Engineered Media Type Media Data ern
Engineered Media Infiltration Rate 0.00 4dd | Surface Discharge Pipe upplemen ] r
. . f !
Engineered Media Depth (ft] 0.00 | . ! datumn | ' mgat
Engineered Media Porosity (0-1) 0.00] [Murmkbe es at invert ele 4 II ‘ Plant Type .
4 moa 2 }
4dd | Drain Tile/Underdrain . i q
Inflow Hydrograph Peak to Average 280 Fipe Diameter [ft lant type =l =l =l =l
Flow Ratio g nveit elevation above dal t] Root depth
Number of Devices in Source Area or 1 Numbe: es at invert ele op Adjustment Fa
Upstream Drainage System Biofilter Geometry Schemati Refresh Schematic |
[T Activate Pipe « :Storage € Pipe € Box
15.00°
r \
~
Use Random
: Number
- Lo . Generation to
Select Native Soil Infiltration Rate Account for
" Sand- 8 in/hr " Clay loam - 0.1 in/hr Infiltration Rate 3.00
" Loamysand-25in/he O Silty clay loam - 0.05 in/hr Uncertainty 260
" Sandy loam - 1.0 inthr " Sandy clay - 0.05 in/hr Copy Bicfilter
" Loam - 0.5 infhr " Silty clay - 0.04 infhr Data
" Silt loam - 0.3 in/hr " Clay - 0.02inthr Paste Biofil
€ Sandy sit loam - 0.2in/he " Rain Banel/Cistem - 0.00 invhr e |
Estimated Surface Drain Time = 66.67 hrs.
To Delete This Practice,
Save or Delete Biofilter Data to Get Biofilter D ata From Database Right Mouse Click on lcon ;
Database File File Press 'F1' for Help and Select Delete Cancel Continue
Control Practice #: 21 CPlindex #: 2

Figure 11: MW-3-EBI-1
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B Biofiltration Control Device =
Drainage System Control Practi Add | Sharp Crested Weir Add | Other Outlet Evaporation  Add
Device Properties Biofilter Number 1 sl |
Top Area [sf] I 90500'
Bottom Area [sf] F925
Total Depth [ft] 1.00)  Remove |Bmad Crested Weir-Reqrd =
Typical width [ft) [Cost est. only) 10.00f ['wieir crest length [ft) 300
Mative Soil Infitration F ate (indhr) 1.630) [\wWeir crest width ft) 0.50
Height Frarm datum ta 050 =
Infil. Rate Fraction-Bottom (0.001-1) 1.000f |bottam of weir opening (f) : Add | Evapotranspiration
Infil. Rate Fraction-Sides [0.007-1] 1.000 . -
Add | Yertical Stand P
Rock Filled Depth 1) 0.00 eifez] G0
Fock Fill Porozity [0-1] n0.on ‘ ‘
Enginesred Meadia Tupe Media Data
Engineered Media Infitration Fate 0.00 Add |Sul[ace Dizcharge Pipe I
Engineered Media Depth [ft] 0.00
Engineered Media Porosity [0-1] n0.on
Drain Tile/Underdrain
Inflows Hydrograph Peak to Average 380 | =l I |
Flow Ratio -
Mumnber of 0 e_vic:es in Source Area or 1
Upstream Drainage Systemn Biofilter G try Sch b Fiefresh Schematic |
|— £ i
200
-
-
Use Random
MHumber
Generation ta
Select Native Soil Infiltration Rate Account far
" Sand - 3 in/hr " Clay loam - 0.1 infhr Ifiltration Rate 1.00°
" Loamy sand - 2.5 infhr " Silty clay loam - 0.05 inthr Uncertainty
" Sandy Ioarq -1.0inthr . Sfandy clay - D.QS infhr Copy Biofiter
" Loam - 0.5 inthr " Silky clay - 0.04 inthr Data 050
" Silt loam - 0.3 indhr " Clay - 0.02 inthr Faste Biofi
¢ Sandy sitloam - 0.2k Rain Barrel/Cisten - 0.00 inhr aste Siter
Estimated Surface Drain Time = 3.68 hrs.
Tao Delete This Practice,
Sawve or Delete Biofil_ter Data ko Get Biofilter Dat‘_a From Database Right Mouse Click on lcon 5
Database File File Press "F1° for Help and Select Delste Cancel Continue
Control Practice #: 163 | CP Index 8 : 2

Figure 12: MW-7-EBI-1

Mississippi River Stormwater Retrofit Analysis



Appendix A — Modeling Methods

B Biofiltration Control Device =
Drainage System Control Practi Add |Shalp Crested Weir Add | Other Outlet Evaporation  Add
Device Properties Biofilter Number 1 il |
Top &rea [sf] | E7S
Bottom Area [sf) 163
Total Depth [f) 1.50)  Remove |Bmad Crested Weir-Reqrd b
Tupical Width [ft] [Cost est. only) 1000} [vweir crest length [ft) 300
Mative Soil Infitration R ate (indhr) 1.630) [\wWeir crest width ft) 0.50
Height frarm datum ta 100 ~
Irifil. Fiate: Fraction-Bottom (0.001-1) 1.000] | bottom of weir opening (f) : 4dd | Evapotranspiration
Infil. Rate Fraction-Sides (0.001-1] 1.000 q -
Add  |WYertical Stand P
Rck Filed Depth (1) 0.00 [feifor Gl i
Rock Fill Parosity [0-1] 000 ‘ ‘
Engineered Media Type Media Data
Engineered Media Infitration Rate 0.oo Add |Sur[ace Discharge Pipe N
Engineered Media Depth [ft) ]
Engineered Media Porazity (0-1) 0.oo
Drain Tile/Underdrain
Inflowe Hydrograph Peak to Average 280 =l =l =l =l
Flow Ratio )
Humber of Devices in Source Area or 1
Upstream Drainage System Biofilter Geometry Schematic Refresh Schematic |
m e i
300
E
-
Usze Random
Murmnber
- LS Generation to
Select Native Soil Infiltration Rate Account for
" Sand - 8indhr " Clay loam - 0.1 indhr Ifiltration Rate 150
" Loamy sand - 2.5 indhr " Silty clay loam - 0.05 indhr Uneertainty
" Sandy Ioarq - 1.0inhr @ Sgndy clay - D.QE inhr Copy Biofiter 1.00
" Loam - 0.5 in/hr " Silty clay - 0.04 inthr Data
" Silt loam - 0.3 indhr " Clay - 0.02 in/hr Praste Biofi
 Sandysitloam - 0.2in/h € Fiain Banel/Cistem - 0.00 inhr aste Diter

Estimated Surface Drain Time = 7.36 hrs.

To Delete This Practice,
Right M ouze Click on lcon C I Conti
Press 'F1° for Help and Select Delete ance LContinue

Save or Delete Biofiter D ata to Get Biofilter [ ata From D atabaze
D atabase File File

Control Practice # : 73 CPlndex#: B

Figure 13: ME-2-EBI-1

Mississippi River Stormwater Retrofit Analysis




Appendix A — Modeling Methods

Control Practice # : 73 CPlndex#: 7

Press 'F1° for Help

and Select Delete

B3 Biofiltration Control Device *
Drainage System Control Practi Add |Shalp Crested Weir Add | Other Outlet Evaporation  Add
Device Properties Biofilter Number 2 il |
Top &rea [sf] E950
Bottom Area [sf) 1085
Total Depth [f) 150 Remove |Bmad Crested Weir-Reqrd b
Tupical Width [ft] [Cost est. only) 10.00) [vweir crest length [ft) 300
Mative Soil Infitration R ate (indhr) 1E3| |weir crest width ft) 0.50
Height frarm datum ta 1 =
Infil. Rate Fraction-Battom (0.001-1) 1.000| | bottom of weir opering () 4dd | Evapotranspiration
Infil. Rate Fraction-Sides (0.001-1] 1.000 . -
Add  |WYertical Stand P
Fiock Filed Depth (1) 0.00 iz ol vl
Rock Fill Parosity [0-1] 000 ‘ ‘
Engineered Media Tvpe Media Data
Engineered Media Infitration R ate n0.on Add |Sur[ace Digcharge Pipe I
Engineered Media Depth [ft] 0.00
Engineered Media Porosity [0-1] n0.oo
Drain Tile/Underdrain
Inflowe Hydrograph Peak to Average 280 =l =l =l =l
Flow Ratio )
Humber of Devices in Source Area or 1
Upstream Drainage System Biofilter Geometry Schematic Refresh Schematic: |
I e i
300
E
-
Usze Random
Murmnber
- LS N L Generation to
Select Native Soil Infiltration Rate Account for
" Sand - 8indhr " Clay loam - 0.1 indhr Ifiltration Rate 150
" Loamy sand - 2.5 indhr " Silty clay loam - 0.05 indhr Uneertainty
" Sandy Ioarq - 1.0inhr @ Sgndy clay - D.QE inhr Copy Biofiter 1.00
" Loam - 0.5 in/hr " Silty clay - 0.04 inthr Data
" Silt loam - 0.3 indhr " Clay - 0.02 inthr Praste Biofi
 Sandysitloam - 0.2infh ¢ Fiain Banel/Cistem - 0.00 inhr aste Diter
Estimated Surface Drain Time = 7.36 hrs.
— — To Delete This Practice,
Save or Delete Biofiter Data ta Get Biofilter Data From Databaze Right Mouse Click an lcon =
D atabase File File Cancel Conlinue :

Figure 14: ME-2-EBI-2

Mississippi River Stormwater Retrofit Analysis




Appendix A — Modeling Methods

B Biofiltration Control Device =
Drainage System Control Practice Add |Shalp Crested Weir Add | Other Dutlet Evaporation  Add
Device Properties Biofilter Number 1 il |
Top Area [sf] 20741
Bottom Area [sf) 1355
Total Depth [it) 300f  Remove |Bmad Crested Weir-Reqrd b
Typical width [ft) [Cost est. anly) 10001 ['wieir crest leangth [f) 10.00
Mative Soil Infilration R ate (in/hr) 1.630) [wieir crest width [ft) 0.50

Height from datum to 250 he
Infil. Rate Fraction-Bottarn (0.001-1] 1.000f |bottam af weir apening (f) i Add E vapotranspiration
Infil. Rate Fraction-Sides (0.007-1] 1.000 g o

Add | Yertical Stand P
Riock Filed Depth (1) 0.00 iz ol vl
Fiock Fill Porosity [0-1] 0.00 ‘ ‘
Engineered Media Tupe Media Data
Engineered Media Infitration B ate 0.00 Add |Sul[ace Discharge Pipe ™
Engineered Media Depth [ft] 0.00
Engineered Media Porosity [0-1] n0.on
|Dlain Tile/Underdrain

Inflows Hyudrograph Peak to Average 280 I | =l |
Flow Ratio -
Mumber of Devices in Source Area or

Upstream Drainage Systemn

Biofilter Geometry Schematic Refresh Schematic |
u e i
10.00°
- \
-
Usze Random
MNurmnber
. sl Generation to
Select Native Soil Infiltration Rate Accaunt far
" Sand - 8inhr " Clay loam - 0.1 infhr Ifiltration Rate .00
" Loamy sand - 2.5 infhr " Silby clay loar - 0.05 indhr Uneertainty 250
" Sandy Ioam. -1.0indhr . Sfandy clay - D.Dﬁ infhr Copy Biofiter
" Loam - 0.5 in/hr " Silty clay - 0.04 inthr Data
" 5k loam - 0.3 indhr " Clay - 0.02 in/hr Paste Biofit
€ Sandy sitloam - 0.2in/h " Rain Barrel/Cistern - 0.00 in/hr R

Estimated Surface Drain Time = 18.40 hrs.

L . To Delete This Practice,
Save or Delete Biofiter Data to Get Biofilter D'ata From Database Riight M ouse Click on lcon -
Database File File Press 'F1° for Help and Select Delete Cancel Continue

Control Practice #: 131 | CP Index #: 2

Figure 15: ME-3-EBI-1

Mississippi River Stormwater Retrofit Analysis
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B3 Biofiltration Control Device

Control Practice #: 36 | CPIndex#: 26

x |
Drainage System Control Practice Add | Sharp Crested Weir Add | Dther Outlet Evaporati add |
Device Properties Biofilter Number 2 Weir Length [ft) age ‘ i ‘ Jther Outflow 2| Evapotra J—
Top Area () | 2207g] | Heiaht from da Number Aats (cls Ma ltelen Ty
Bottom Area [sf) 4368| [l o nE e ' . R
Total Depth (ft) 750 Remove |Broad Crested Weir-Reqrd ] Fel
Typical Width (ft) [Cost est. only) 10,00} [weir crest length (ft) 15.00) W
Mative Sail Infilration Rate [indi) 1.630) |weir crest width [ft) 0.50 = = A
Height from datum to 700 Ma
Infil. Rate Fraction-Bottorn (0.001-1) 1.000| |bottom of weir opening [ft) ’ Add I Evapolranspiration
Infil. Rate Fraction-Sides (0.001-1) 1.000 - - il Dorosity [saturat
Riock Filled Depth 000 —2od _I"""""" Staedibive 0 poscsily [salcti :
Rock Fill Porosity (0-1) 0.00 ‘ T ! g 5 ol field moisture capacity (0 g
Engineered Media Type Media Data | L eimanent willing paint [0-1] o
Engineered Media Infiltration Rate 0.00| Remove |Surface Disch Pipe upplemental irga r Nov
Fipe Diameter (i 1,00] |Fraction of available capacit .
Engineered Media Depth () 0.00] (Invert elevation above datum (ff)  0.00] | mgation stauts | -
Engineered Media Porosity (0-1) 0.00] |Number of pipes at invert elev. A | pcton of avaleble Sopact 1 ')""“' Wf .
Add |D|ain Tile/Underdrain ! [ biofiker
Inflow Hydragraph Peak to Average 280 Fipe Dismeter (ft) Plant type | =l =l =l
Flow Ratio - rive ation ab dal t] Root depth [ft
Number of Devices in Source Area or 1 Numbe: es at invert ele op Adjustment Fact
|pstream Drainage Syste Biofilter Geometry Sch = Refresh 5 chematic I
[T Activate Pipe Storage € Pipe € Box
[ |~15.uu -I
g 1 N rd
r
es) r
ove datum Use Random
Number
gc 11 meter (i) _ [~ Generation to
Select Native Soil Infiltration Rate Account for
" Sand - Binshr € Clay loam - 0.1 indh Infiltration Rate 750 |
" Loamysand-25in/ " Sily clay loam - 0.05 in/hr Uncertainty 7o
" Sandy loam - 1.0 inthr " Sandy clay - 0.05 in/hr Copy Bicfilter
" Loam - 0.5 infhr " Silty clay - 0.04 infhr Data |
" Silt loam - 0.3 inhe " Clay - 0.02inthr = 1.00°
€ Sandy sikloam-02in/he " Rain BaelCistern - 000 /by | 202 Siofiter |
Estimated Surface Drain Time = 7.36 hrs.
To Delete This Practice,
Save or Delete Biofilter Data to Get Biofilter Data From Database Right Mouse Click on lcon =
Database File File Press 'F1" for Help and Select Delete Cancel Lontinue

Figure 16: ME-6-EBI-1

Mississippi River Stormwater Retrofit Analysis
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B3 Biofiltration Control Device

Control Practice #: 35

CPlindex #: 27

x |
Drainage System Control Practice Add | Sharp Crested Weir Add | Dther Outlet Evaporati add |
Device Propeities Biofilter Number 1 Weir Length (ft) age ‘ age (it ‘ Jiirer s flosjl= Evapatra raporal
Top Area (5f) | 19322] | e oht from da ST AECIE : DI in/day
Bottom Area [sf) 7] f S ' . .
Total Depth (ft) 750 Remove |Broad Crested Weir-Reqrd ] Feb
Typical Width (ft) [Cost est. only) 10,00} [weir crest length (ft) 20.00 Mo
Mative Sail Infilration Rate [indi) 1.630) |weir crest width [ft) 0.50 =
Height from datum to 700 hd ,_AI
Infil. Rate Fraction-Bottorn (0.001-1) 1.000| |bottom of weir opening [ft) ’ Add I Evapolranspiration ‘
Infil. Rate Fraction-Sides (0.001-1) 1.000 - -
4dd  |Vertical Stand P oll porosity [saturat
Rock Filed Depth 1) 0.00| — I "I" Lol L) s contont. 01 :
Rock Fil Porasity (0-1) 0.00 ‘ S — | S il field moisture capacity (0 -
Engineered Media Type Media Data | -~ exmanent willing point (0] Ot
Engineered Media Infiltration Rate 000 Remove |Surfau Disch Pipe upplemental irgal r _1' i
Pipe Diameter (ft) 1.00] [Fraction of available capac .
Engineered Media Depth (i 0.00] [Invert elevation above datum [ft)|  0.00] |70 et ===
Engineered Media Porosity (0-1) 0.00| |Number of pipes at invett elev. 1) |Fracten of avals '*I: aci 1 ')'"“' Wf .
mgation stops |U
Add |D|ain Tile/Underdrain ! [ biofiker q
Inflows Hydrograph Peak to Average 280 Fipe Dismeter (ft) lant type | =l =l =l
Flow Ratio - rive ation above da t] Root depth [ft
Number of Devices in Source Area or 1 Numbe: es at invert ele op Adjustment Fact
|pstream Drainage Syste Biofilter Geometry Sch = Refresh 5 chematic I
™ Activate Pipe ¢ Storage € Pipe € Box
[ |~2c|.uu -I
g 1 N rd
r
es) r
ove dabum Use Random
8 .| Number
ge Orifice Diameter [) _ r Generation to
Select Native Soil Infiltration Rate Account for
" Sand - Binshr € Clay loam - 0.1 indh Infilration Rate 750 700
" Loamy sand-25inw  © Silty clay loam - 0.05 in/kr Uncertainty :
" Sandy loam - 1.0 inthr " Sandy clay - 0.05 in/hr Copy Bicfilter
" Loam - 0.5 infhr " Silty clay - 0.04 infhr Data
" Silt loam - 0.3 inhe " Clay - 0.02inthr Paste Biofil 1.00°
€ Sandy sik loam -0.2infhe " Rain Barrel/Cister - 0.00 in/hi e |
Estimated Surface Drain Time = 7.36 hrs.
To Delete This Practice,
Save or Delete Biofilter Data to Get Biofiter Data From Database Right Mouse Click on lcon =
Database File File Press 'F1" for Help and Select Delete Cancel Lontinue

Figure 17: ME-6-EBI-2

Mississippi River Stormwater Retrofit Analysis
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3 Biofiltration Control Device s |
Drainage System Control Practice Add | Sharp Crested Weir Add | Dther Outlet Evaporati Add |
Device Propeities Biofilter Number 3 Weir Length (ft) age ‘ age (it ‘ Jiirer s flosjl= Evapatra raporalio
Tap Area (sf) | = e : AT Al s piration | fin/day
Bottom Area [sf) TeABg| | e e ' . '
Total Depth [ft] 400| Remove |Broad Crested Weir-Reqrd = e Feb
Typical Width [ft) (Cost est. only) 10.00] [weir crest length [ft) 40.00 Mo
Mative Soil Infilration Rate [in/hr) 1.630) |weir crest width [ft) 10.00 —
Height from datum to 175 hd ,_AI
Infil. Rate Fraction-Bottorn (0.001-1) 1.000| |bottom of weir opening [ft) ) Add I E vapolranspiration ‘
Infil. Rate Fraction-Sides (0.001-1) 1.000 . - ;
add  |Vertical Stand P oil porosity (saturat
Rock Filed Depth 1) 0.00| — I "I" Lol L) s contont. 01 :
Rack Fill Porasity (0-1) 0.00 |"" T | Sl fieid moisture capacily (0 ~d
Engineered Media Type Media Data | L= 220 = 00 emanent wiking point (0] o
Engineered Media Infiltration Rate 0.00 Add |Surfau Disch Pipe upplemental irgal r _1' i
Fins Diameter [f raction of available capacity B
Engineered Media Depth (i) 0.00| [11ver clevation sbove datm 1 irigation staits | '
Engineered Media Porosity (0-1) 0.00] |Humbe es at invert ele ac f available capacit Plant Types
igation stops [0 1 2 } 4
£dd | Drain Tile/Underdrain ! [ biofiker q
Inflows Hydrograph Peak to Average 280 i eter (ft) lant type | =l =l =l
Flow Ratio - nveit elevation above dat t] Root depth [ft
Number of Devices in Source Area or 1 Numbe: es at invert ele op Adjustment Fact
|pstream Drainage Syste Biofilter Geometry Sch ti Refresh 5“""‘““_'““
™ Activate Pipe ¢ Storage € Pipe € Box
i |~4u.uu -I
g 1 ™~ rd
iiter (che r
check if Yes) r
tion [t above datum Use Random
. ' Number
ge Orifice Diameter [) _ [~ Generation to
Select Native Soil Infiltration Rate Account for
" Sand - Binshr € Clay loam - 0.1 indh Infilration Rate 400 375
C Loamysand-25in/hr " Silty clay loam - 0.05 in/hr Uncertainty '
" Sandy loam - 1.0 inthr " Sandy clay - 0.05 in/hr Copy Bicfilter
" Loam - 0.5 infhr " Silty clay - 0.04 infhr Data
" Silt loam - 0.3 in/hr " Clay - 0.02inthr Paste Biofil
€ Sandy sit loam - 0.2in/he " Rain Banel/Cistem - 0.00 invhr e |
Estimated Surface Drain Time = 27.61 hrs.
To Delete This Practice,
Save or Delete Biofilter Data to Get Biofiter Data From Database Right Mouse Click on lcon ;
Database File File Piess 'F1° for Help and Select Delete Cancel Lontinue
Control Practice #: 205 | CPlndex#: 28

Figure 18: ME-6-EBI-3

Mississippi River Stormwater Retrofit Analysis
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3 Biofiltration Control Device

Control Practice #: 206 | CPlndex#: 29

x |
Drainage System Control Practice Add | Sharp Crested Weir Add | Dther Outlet Evaporati add |
Device Properties  Biofilter Number 4 Weir Length (f] nbe ‘ e Iit ‘ Jther Outflow 4| Evapotia raporali
Top Area(s) Bazg] |0 : Number il : piration | fin/day
Bottom Area [sf) g14| [2olom ol ne e ' . '
Total Depth [ft] 300| Remove |Broad Crested Weir-Reqrd = e Feb
Typical Width [ft) [Cost est. only) 10,00} [weir crest length (ft) 70.00, Mar
Mative Sail Infilration Rate [indi) 1.630) |weir crest width [ft) 10.00 =
Height from datum to 275 hd ,_AI
Infil. Rate Fraction-Bottorn (0.001-1) 1.000| |bottom of weir opening [ft) ) Add I E vapolranspiration ‘
Infil. Rate Fraction-Sides (0.001-1) 1.000 . - ;
add  |Vertical Stand P oil porosity (saturat
Rock Filed Depth 1) 0.00| — I "I" Lol L) s contont. 01 :
Rack Fill Porasity (0-1) 0.00 "" T | Sl fieid moisture capacily (0 ~d
Engineered Media Type Media Data | —————— eimanent willing point (0-1] ‘ cp
Engineered Media Infiltration Rate 0.00 Add |Surfau Disch Pipe upplemental irgal r _1' i
Fins Diameter [f raction of avaiable capack o
Engineered Media Depth (ft) 0.00 et elevation above datum it rmigation starts | :
Engineered Media Porosity (0-1) 0.00] [Mumbe es at invert ele rag 'I""'ﬂ le o " |)'|=m' H'L“'l\ .
mgation stops |U
£dd | Drain Tile/Underdrain ! [ biofiker q
Inflows Hydrograph Peak to Average 280 i eter (ft) lant type | =l =l =l
Flow Ratio - nveit elevation above dat t] Root depth [ft
Number of Devices in Source Area or 1 Numbe: es at invert ele op Adjustment Fact
|pstream Drainage Syste Biofilter Geometry Sch = Refresh 5 chematic I
™ Activate Pipe ¢ Storage € Pipe € Box
1 |~70.uu
g N
ilter (chet r \
check if Yes) r
tion [t above datum Use Random
. ' Number
ge Orifice Diameter [) _ r Generation to
Select Native Soil Infiltration Rate Account for
" Sand - Binshr € Clay loam - 0.1 indh Infilration Rate 3.00 L
" Loamysand-25inhe " Siy clay loam - 0.05 invhr Uncertainty e
" Sandy loam - 1.0 inthr " Sandy clay - 0.05 in/hr Copy Bicfilter
" Loam - 0.5 infhr " Silty clay - 0.04 infhr Data
" Silt loam - 0.3 in/hr " Clay - 0.02inthr Paste Biofil
€ Sandy sit loam - 0.2in/he " Rain Banel/Cistem - 0.00 invhr e |
Estimated Surface Drain Time = 20.25 hrs.
To Delete This Practice,
Save or Delete Biofilter Data to Get Biofiter Data From Database Right Mouse Click on lcon =
Database File File Piess 'F1° for Help and Select Delete Cancel Lontinue

Figure 19: ME-6-EBI-4

Mississippi River Stormwater Retrofit Analysis
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Hydrodynamic Devices

= Hydrodynamic Device X
Drainage System Control Practice
Hydrodynamic Device Number 1 - - -
i For Device Cleaning, Select Either
Model Hydrodynamic
r Device with Lqmella : .
i i Plates or Settling DE\"IC[B) [ileamng [~ — Dewice Cleaning Frequency
Hydrodynamic Control Device General Tubes aes ~
Information - Enter f_l:lr Both Slr_lgle Device Device P
Chamber and Proprietary Devices Cleaning | Cleaning D ate
MNa. {mm/dd Ay 2
1 orR ©
Fraction of Drainage Area Served by 1.000 5 @
Device [0-1] 3 @
MHumnber of Devices 1 4 @
5 )]
~
Single Chamber Device Characteristics TR | i Or Use Proprietary
1 - Awverage Sump Depth below Device 272 A I Hydrodynamic Control
Dutlet Invert [ft) Device Information
Depth of Se_diment in Device at Eeginning 0.00
of Study Penod [ft) ) Bé'mfs Querflow Manufacturer - Model
2 - Typical Qutlet Pipe Diameter (ft] 280 N Wzir g
Typical Outlet Pipe Manning's n 0oz A | | J
3 - Typical Outlet Pipe Slope [it/() 0.0410 Desdce: Flowr _+_ *
Typical Device Sump Surface Area [=f] 1920 Nia .
4 - Device Depth from Sump Bottom to 1492 [ 3&?1 41482
Sheet Level [ft] ; h—“_‘“—*-
Inflows Hydrograph Peak to Average Flow 18 Discharge Flow I
Ratio : a2 350
5 - Minirum Allowable Scour Depth 05 i
Below Outlet lrvert (i) :
b awirnum Flow to In-Line Sump [cfs) 15.00| NéA
Copy Hydrodynamic Paste Hydrodynamic
Device Data Device Data
L ! ¥
ﬁﬂ To Delete This Practice, Right Mouse

Click on Icon and 5Select Delete

Save or Delete Hydrodynamic Get Hydrodynamic Device i
Device Data to Database File Drata From D atabase File Cancel Continue

Control Practice # : 45 CPIndex$#: 1
Figure 20: MW-6-EHD-1

Mississippi River Stormwater Retrofit Analysis
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H’ Hydrodynamic Device

Drai Syst

Hudrnd
iy "y

Control Practi
ber 2

ic Device N

Model Hydrodynamic
r Device with Lamella
Plates or Settling

Device Cleaning

For Device Cleaning, Select Either

|v Device Cleaning Frequency

Hydrodynamic Control Device General Tubes Dates ~
Information - Enter for Both Single Device Device = Monthly
Chamber and Proprietary Devices Cleaning  Cleaning Date Threle Times per Year
No. (rm/del/yy) " Semi-Annually
1 OR " Annually
Fraction of Drainage Area Served by [1.000) 2 " Every Two Years
Device (0-1) 3 " Everp Three Years
Mumber of Devices 2 4 o Euew Four Years
5 " Every Five Years
" Never
Single Chamber Device Characteristics G| ERE I Or Use Proprietary
1 - Average Sump Depth below Device 214 a [~ Hydrodynamic Control
Dutlet Invert (f) [ Device Information
Depth of Sediment in Device at Beginning 0.00
of Study Period (ft) i Bms Owerflow M anufacturer - Model
2 - Typical Outlet Pipe Diarneter [ft] 2.00 — Weir E -
Typical Dutlet Pipe Manning's n 0mz2 y e b | J
3 - Typical Outlet Pipe Slope (ft/ft) 0.0059 Desice Flow
Typical Device Sump Surface Area [sf] 785 __ 3 00059 4 17.48°
4 - Device Depth from Sump Bottom to b —
Street Lewvel (ft) 17.46 ‘_'_—"H-—F
Inflow Hydrograph Peak to Average Flow a8 Discharge Flow !
R atio ' T 2200
5 - Minimum Allowable Scour Depth 05
Below Outlet Invert [ft) g
b aximum Flow ta In-Line Sump [cfs) 15.00 7
Copy Hydrodynamic Paste Hydrodynamic
Device Data Device Data
1 Y . . .
To Delete This Practice, Right Mouse
Click on lcon and Select Delete
Save or Delete Hydrodynamic Get Hydrodynamic Device 3
Device Data to Database File Data From Database File Cancel Continue

Contiol Practice #: 165 | CPlndex: 44

Figure 21: MW-7-EHD-1 (Primary MH 44-5)

Mississippi River

Stormwater Retrofit Analysis
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H’ Hydrodynamic Device

Drai Syst

Hudrnd
iy "y

Control Practi
ber 1

ic Device N

Model Hydrodynamic
r Device with Lamella
Plates or Settling

Device Cleaning

x

For Device Cleaning, Select Either

|v Device Cleaning Frequency

Hydrodynamic Control Device General Tubes Dates ~
Information - Enter for Both Single Device Device = Monthly
Chamber and Proprietary Devices Cleaning  Cleaning Date Threle Times per Year
No. (rm/del/yy) " Semi-Annually
1 OR " Annually
Fraction of Drainage Area Served by m 2 " Every Two Years
Device (0-1) 3 " Everp Three Years
Mumber of Devices 2 4 o Euew Four Years
5 " Every Five Years
" Never
Single Chamber Device Characteristics G| ERE I Or Use Proprietary
1 - Average Sump Depth below Device 755 a [~ Hydrodynamic Control
Dutlet Invert (f) [ Device Information
Depth of Sediment in Device at Beginning 0.00
of Study Period (ft) i Bms Owerflow M anufacturer - Model
2 - Typical Outlet Pipe Diarneter [ft] 2.00 — Weir E -
Typical Dutlet Pipe Manning's n 0mz2 y e b | J
3 - Typical Outlet Pipe Slope (ft/ft) 0.0059 Desice Flow
Typical Device Sump Surface Area [sf] 785 __ 3 00059 4 1834°
4 - Device Depth from Sump Bottom to b —
Street Lewvel (ft) 18.34 ‘_'_—"H-—F
Inflow Hydrograph Peak to Average Flow a8 Discharge Flow !
R atio ' T 2200
5 - Minimum Allowable Scour Depth 05
Below Outlet Invert [ft) g
b aximum Flow ta In-Line Sump [cfs) 15.00 7
Copy Hydrodynamic Paste Hydrodynamic
Device Data Device Data
1 Y . . .
To Delete This Practice, Right Mouse
Click on lcon and Select Delete
Save or Delete Hydrodynamic Get Hydrodynamic Device 3
Device Data to Database File Data From Database File Cancel Continue

Contiol Practice #: 164 | CPIndex: 1

Figure 22: MW-7-EHD-1 (Primary MH 44-3)

Mississippi River Stormwater Retrofit Analysis
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=t Hydrodynamic Device X
Drainage System Control Practice
Hydrodynamic Device Number 1 - - -
vy For Device Cleaning, Select Either
Model Hydrodynamic
r Device with L._amella A :
] . Plates or Settling Dewc[e) [ileanlng [+ —Device Cleaning Frequency
Hydrodynamic Control Device General Tubes ates ~
Information - Enter for Both Single Device Device z Manthly
Chamber and Proprietary Devices Clearing | Clearing Date = Thre.e Times per ‘rear
Mo, (mm/dd/] 7 Semisdnnually
1 oR " Annually
Frac:_tion of Drainage Area Served by 1.000 2 (" Ewery Two Years
Device (0-1) 3 (™ Every Three Years
Murnber of Devices 1 4 (™ Ewery Four Years
5 " Ewery Five Vears
" Never
Single Chamber Device Charactenst I i Or Use Proprietary
1 - Average Sump Depth below Device 209 a [~ Hydrodynamic Control
Outlet [rrvert (1) — Device Information
Depth of Sel_:liment in Device at Beginning 000
of Shudy Period [ft) . Bgm'sfs Querflow M anufacturer - Model
2 - Typical Qutlet Pipe Diameter (ft) 200 I— Weir é
Typical Outlet Pipe Manning's n 0mz A | J
3 - Typical Outlet Pipe Slope [ftAf) 0.1855 Deice Flow
Typical Device Sump Surface Area [sf 200 E. .
4}-|DD evice Depth froll:'ln Sump Bottom[m] 958 [ 3&51 4 358
Street Level [ft) : T
Inflow Hydrograph Peak. to Average Flow 18 Discharge Flow !
Ratia ) T 2 200
5 - Minirum Allowable Scour Depth 05
Below Outlet lrevert (i) :
Maxirmum Flow to In-Line Surmp [cfz) 15.00 7.
Copy Hydrodynamic Paste Hydrodynamic
Device Data Device Data
L \ ¥
#@ To Delete This Practice, Bight Mouse
Click on Icon and Select Delete
Save or Delete Hydrodynamic Get Hydrodynamic Device i
Device Data to Databasze File Diata Fram Database File Cancel Continue

Control Practice #: 30 CPIndex #: 1
Figure 23: ME-1-EHD-1
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Appendix A — Modeling Methods

=l Hydrodynamic Device X
Drainage System Control Practice
Hydrodynamic Device Number 1 - - -
i For Device Cleaning, Select Either
Model Hydrodynamic
- Device with La_lmella : )
] ] Plates or Settling DB\"IC[B) [ileanlng [~ —Device Cleaning Frequency
Hydrodynamic Control Device General Tubes ates ~
(I:nr:urmatlun - Enter f_l:lr Both Slr_lgle Device Device ~
amber and Proprietary Devices Cleaning | Cleaning Date
Mo, (mm.Add ) ;
1
Fraction of Drainage Area Served by [1.000 2 iR -
Device [0-1] ] '
Murnber of Devices 2 4 ™
5 i
~
Single Chamber Device Characteristics | 'y Or Use Proprietary
1 - Awerage Sump Depth below Device 113 a I Hydrodynamic Control
Dutlet Irnvert [t " Device Information
Depth of Se_diment in Device at Beginning 0.00
of Study Pericd (ft) ) Bﬁl:aﬂv?s Duerflow Manufacturer - Model
2 - Typical Dutlet Pipe Diameter (ft] 2580 —_— ] Wheir g
Typical Outlet Pipe Manning's n ootz A | | J
3 - Typical Outlet Fipe Slope (ft/ft) 0.0354 Devic Flaw _*_ *
Typical Device Sump Surface Area [=f] 0.0 T B. 4 00354 4 1938
4 - Device Depth from Sump Battom ta —
Street Level [f) 1336 T q_—___—*-—{
Inflaw Hydrograph Peak to Average Flow 18 Discharge Flow
R atio ) a2 250
5 - Minimum Allowable Scour Depth 05
Below Outlet Invert [ft) -
b aximum Flow to In-Line Sump [cfs) 36,00 [
Copy Hpdrodynamic Paszte Hydrodynamic
Device Data Device Data
L ¥ i i .
To Delete This Practice, Right Mouse
Click on Icon and 5Select Delete
Save or Delete Hpdrodynamic Get Hydrodynamic Device i
Device D ata to Diatabaze File Data From Databasze File Cancel Continue
Control Practice #: 131 | CPIndex $: 1

Figure 24: ME-3-EHD-1
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H’ Hydrodynamic Device
Drai System Control Practi

Hydrody ber 1

ic Device N

Model Hydrodynamic
r Device with Lamella
Plates or Settling

Device Cleaning

For Device Cleaning, Select Either

|v Device Cleaning Frequency

Control Practice #: 4 [ CPIndextt: 1
Figure 25: ME-4-EHD-1

Hydrodynamic Control Device General Tubes Dates ~
Information - Enter for Both Single Device Device = Monthly
Chamber and Proprietary Devices Cleaning  Cleaning Date Threle Times per Year
No. (rm/del/yy) " Semi-Annually
1 OR " Annually
Fraction of Drainage Area Served by [1.000) 2 " Every Two Years
Device (0-1) 3 " Everp Three Years
Mumber of Devices 1 4 o Euew Four Years
5 " Every Five Years
" Never
Single Chamber Device Characteristics G| ERE I Or Use Proprietary
1 - Average Sump Depth below Device 4100 a [~ Hydrodynamic Control
Dutlet Invert (f) [ Device Information
Depth of Sediment in Device at Beginning 0.00
of Study Period (ft) i Bms Owerflow M anufacturer - Model
2 - Typical Outlet Pipe Diarneter [ft] 1.25 — Weir E -
Typical Dutlet Pipe Manning's n 0mz2 y e b | J
3 - Typical Outlet Pipe Slope (ft/ft) 0.0500 Desice Flow
Typical Device Sump Surface Area [sf] 283 __ 3 00500 4 1137
4 - Device Depth from Sump Bottom to b —_—
Street Lewvel (ft) ns7 ‘_'_—"H-—F
Inflow Hydrograph Peak to Average Flow a8 Discharge Flow !
Ratio ' T2 125
5 - Minimum Allowable Scour Depth 05
Below Outlet Invert [ft) :
b aximum Flow ta In-Line Sump [cfs) 15.00 7
Copy Hydrodynamic Paste Hydrodynamic
Device Data Device Data
1 Y
To Delete This Practice, Right Mouse
Click on lcon and Select Delete
Save or Delete Hydrodynamic Get Hydrodynamic Device 3
Device Data to Database File Data From Database File Cancel Continue

Mississippi River Stormwater Retrofit Analysis
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= Hydrodynamic Device *
Drainage System Control Practice
Hydrodynamic Device Number 1 - - -
g For Device Cleaning, Select Either
Model Hydrodynamic
r Device with L.?mella : )
] ] Plates or Settling DE“CS [ileanlng ¢ —Device Cleaning Frequency
Hydrodynamic Control Device General Tubes ates ~
Information - Enter for Both Single Device Device z Manthly
Chamber and Proprietary Devices Clearing | Cleaning Date Th'e_e Times per ‘rear
Mo, (mm/dd] 7 Semi-tnnually
1 oR ' Annually
Fraction of Drainage Area Served by 1.000 2 (7 Ewery Two Years
Device (0-1] 3 7 Ewery Thiee Years
Murmber of Devices f 4 (™ Every Four Years
5 (™ Ewery Five Years
" Mewver
Single Chamber Device Charactenstics E I i Or Use Proprietary
1 - dwerage Sump Depth below Device 175 =1 I Hydrodynamic Control
Dutlet Irwvert [f] " Device Information
Depth of Se_diment in Device at Beginning 0.00
of Study Pericd (ft) ) Bﬂ:ﬁﬂ“s,s Duerflow Manufacturer - Model
2 - Typical Dutlet Fipe Diameter () 1.60 ] Wisir g
Typical Outlet Pipe Manning's n nomz y S | | J
3 - Typical Dutlet Fipe Slope [ft/t) 0.0080 Desdce Flow _*. *
Typical Device Sump Surface frea (sf 478 B, ,
4}-IpDevice Depth fmI:n Sump Bottom[ to] 073 i 3ﬂ?1 B
Street Level [f) : ﬁ——___—*-—{
Irflow Hydrograph Peak to Average Flow 18 Discharge Flow
Ratia ) T 2 140
5 - Minirurn Allowable Scour Depth 05
Below Outlet [rnwvert [ft] .
b amimum Flows to IneLine Sump [cfz] 15.00 7.
Copy Hydrodynamic Paste Hydrodynamic
Device Data Device Data
L ¥ . . .
To Delete This Practice. Right Mouse
Click on Icon and 5elect Delete
Save or Delete Hpdrodynamic Get Hydrodynamic Device i
Dievice D ata to Databaze File Diata From Database File Cancel Continue
Control Practice #: 8 CPIndex 8 2

Figure 26: ME-5-EHD-1
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Grass Swales

Q Grass Swales

Drainage System Control Practice

Grass Swale Number 1

Press ‘F1' for Help

Grass Swale Data

Tatal Drainage &rea [ac)
Fraction of Drainage Area Served by Swales (0-1)

Total Swale Length [ft)

Average Swale Length to Dutlet (ft)
Typical Battom \Width [ft)

Typical Swale Side Slope [ __ftH: 1tV]
Tupical Longitudinal Slope [ft/ft, W/H)

Typical Grass Height (in]
Sweale Dynamic Infiltration Rate (indhr)
Typical Swale Depth (ft] for Cost Analysis (Optional)

Swale Retardance Factor C

—5elect dynamic infiltration rate by soil type —
o  Sand- 4 in/he
€ Loamy sand - 1.25 in/hr
1.00 2
" Sandy loam - 0.5 infhr
€ Loam - 0.25 in/hr
580
290 € Silt loam - 0.15 indhr
8.0 € Sandy clay loam - 0.1 in/hr
5'0 € Clay loam - 0.05 inhr
Uﬂliﬁ € Silty clay loam - 0.025 in/hr
;I € Sandy clay - 0.025 inhr
3 ' Sy clay - 0.02 in/hr
0,815 € Clay - 0.01 inhr
0.0

Use Taotal Swale Length Instead of Swale

- Total area served by swales (acres): 1.872
M Density tar Infiltration Calculations by [ )
Total area [acres] 1.872
Select Particle Size
Distribution File Particle Size Distribution File Name Wiew
Retardance
Mot needed - calculated by program Table
Select Swale Density by Land Use
" Low density residential - 240 ft/ac " Shopping center - 90 ft/ac
" Medium density residential - 350 ft/ac € |ndustrial - 260 ft/ac
" High density residential - 375 ft/ac " Freeways [shoulder only] - 480 ft/ac
¢ Stip commercial - 410 ft/ac " Freeways [center and shoulder] - 540 ft/ac
Copy Swale Data | Paste Swale Data
To Delete This Practice,
Save or Delete Grass Swale Get Grass Swale Data Right Mouse Click on Cancel
Data to Database File From Database File Icon and Select Delete [

Control Practice #: 37 CPIndex #: 22

Figure 27: ME-6-GS-1

Mississippi River Stormwater Retrofit Analysis
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9 Grass Swales

Drainage System Control Practice

Grass Swale Number 2

Press ‘F1° for Help

Grass Swale Data ~ Select dynamic infiltration rate by soil type —
Total Drainage Area [ac) 1.43 £ Send 4in/hn -
Fraction of Drainage Area Served by Swales [0-1) 1.00 e Loz $2nd _l o 4l

€ Sandy loam - 0.5 in/hr

Total Swale Length ) 55 | o Loem DEn
Average Swale Length to Outlet (ft %3 | . I_t_;Tr.|_,I_I|1tI.I. o
Typical Bottom Width (ft) 80l | . I:'ld_l o - “'l_" o o
Typical Swale Side Slope [ __ftH: 1ftV) 5.0 ) LS
Typical Longitudinal Slope (71, V/H) nos| | S SAvckyloam- 0025 in/hy
Swale Retardance Factor c = E dd sy W i
Typical Grass Height (in] 3 £ Sl l'” "U," L4
Swale Dynamic Infiltration Rate (in/hr) nes| L€ G001
Typical Swale Depth (ft) for Cost Analysis (Optional) 0.0

Use Total Swale Length Instead of Swale

M Diensity for Infiltration Calculations

Select Particle Size

Distribution File

Particle Size Distribution File Name

Total area served by swales [acres] 1.436
Total area [acres] 1.436

Wiew
Retardance

Mot needed - calculated by program

Table

Select Swale Density by Land Use
" Low density residential - 240 ft/ac

" Shopping center - 90 ft/ac

" Medium density residential - 350 ft/ac € Industrial - 260 ft/ac

" High density residential - 375 ft/ac " Freeways [shoulder only] - 480 ft/ac

¢ Stip commercial - 410 ft/ac " Freeways [center and shoulder] - 540 ft/ac
Copy Swale Data | Paste Swale Data |

Get Grass Swale Data
From D atabase File

Save or Delete Grass Swale
Data ta Database File

To Delete This Practice.
Right Mouse Click on
lcon and Select Delete

Control Practice #: 38 CPlIndex #: 23

Figure 28: ME-6-GS-2
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Street Cleaning

Street Cleaning Control Device

Land Use: Misc. Institutional Total Area: 0.083 acres Type of Street Cleaner
Source Area: Streets 2 " Mechanical Broom Cleaner
* Yacuum Assisted Cleaner
Select © Steet Cleaning Dates OR & Sueet Cleaning Frequency
£ 7 Passes per Week Sllefl I::Ieelr"l::t.Pmdut:luirll]|
Line Street Cleaning Street Cleaning " 5 Passes per Week 1 Cﬂe"'ue"_‘* ba“’d_m street
Number Date Frequency " 4 Passes per Week @ :E::::; g::li'gﬂ density and
1 = " 3 Passes per Week e -Z Other [specify equation
2 = " 2 Passes per Week coefficients)
3 = " One Pass per Week Equation coefficient M
4 I " One Pass Every Two Weeks [slope. M<1)
5 hd " One Pass Every Four Weeks Equation coefficient B
5] = " One Pass Every Eight Weeks [intercept, B>1)
7 = " One Pass Every Twelve Weeks
8 R & Two Passes per Year (Spring Parking Densities
3 = ] " 1. None
10 ] " One Pass Each Spring & 2. Light
Model Fun Start Date: 01/02/63  Model Run End Date: 12/28/59 ; f E‘e"i“'! (short torm)
- Extensive [short term
Final cleaning period ending date [MM/DD/YY): Ii " 5. Extensive (long term)
| Particle Size Distribution file name: B
Mot needed - calculated by program Press 'F1' for Help  Yes & No
Copy Cleaning Data | Paste Cleaning Data ‘
Delete Control Cancel Edits Clear LContinue

Get Street Cleaning D ata From
Database File

Save or Delete Street Cleaning
Data to Database File

Control Practice #: 147 LandUse#: 39 | Sowce Area$: 38

Figure 29: Typical street cleaning parameters for the City of Anoka. Street cleaning occurs twice per
year; once in early spring and once in mid-summer. For the City of Anoka, street sweeping in
WinSLAMM was modeled as two passes per year in the spring and fall. For the purposes of modeling,
there was no distinction between the default street cleaning frequency in the spring/fall and a custom
date street cleaning frequency in the spring/summer.

Mississippi River Stormwater Retrofit Analysis
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Street Cleaning Control Device

Land Use: Parks
Source Area: Streets 2

Total Area: 0.019 acres

Select ¢ Street Cleaning Dates OR  * Sueet Cleaning Frequency
" 7 Passes per Week
Line Street Cleaning Street Cleaning " 5 Passes per Week
Number Date Frequency " 4 Passes per Week
1 R " 3 Passes per Week
2 = " 2 Passes per Week
3 R " One Pass per Week
4 I " Dne Pass Every Two Weeks
5 R " One Pass Every Four Weeks
6 I * Dne Pass Every Eight Weeks
7 R " One Pass Every Twelve Weeks
8 ] - Two Passes per Year [Spring
] | and Fall)
10 ] " DOne Pass Each Spring

Maodel Run Start Date: 01/02/53
Final cleaning period ending date (MM/DD/YY): |

Select | Particle Size Distribution file name:

Model Run End Date: 12/28/59

Mot needed - calculated by program

Press "F1° for Help

Copy Cleaning Data | Paste Cleaning Data ‘

Delete Control

Cancel Edits

Type of Street Cleaner
« Mechanical Broom Cleaner

" Yacuum Assisted Cleaner

Street Cleaner Productivity

il. Coefficients based on street
(+ ‘texture, parking density and
iparking controls
~ 2. Other [specify equation
coefficients]
Equation coefficient M

(slope. M<1) 0.55
Equation coefficient B
fintercept, B>1)

~ Parking Densities
" 1. None
+ 2. Light
" 3. Medium
" 4. Extensive [short term)
(" 5. Extensive (long term)

Are Parking Controls Imposed?
 Yes * No

Clear Continue

Get Street Cleaning D ata From
Database File

Save or Delete Street Cleaning
Data to Database File

Control Practice #: 7 [LandUse #: 1 | Source Area #: 38

Figure 30: Typical street cleaning parameters for the City of Coon Rapids. Street cleaning occurs five

times per year; twice in spring, once in summer, and twice in fall.

Mississippi River Stormwater Retrofit Analysis
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Wet Ponds

Wet Detention Control Device

Pond Number 1 oo |t | Comuitve 4] dd | Sharp Crested Weir add | add |
. . ol . " al
Drainage System Control Practice ift] (acres] [2;??]9 il E\"[;DJ%T‘:;I]UFI Withd[:l.:[ﬁale
0| o000 00000 £.0000 (et
1 2.00 01081 0108 dd |V-Notch Weir
2 4.00 0.1929 0.409
3 E.00 0.2852 0.887
Initial Stage Elewvation [ft): .00 4 200 0.3079 1.480
5 10.00 0.3887 2177
. ) [ 12.00 0.6782 3244
M aimum Inflow into Pond [ofz) ,— .
Erter 0 o leave blank for no limit: 7 Remave |l]l|[|ce Set1
g Oiifice Diameter [ft] 300

Enter Two Stage Area Values in Rows 1 ‘ q Irwvert elevation above datur [ff] | E.00

and 2, and Press to Interpolate 10 Murnber of orfices in st 1
Create Pond Refresh 1 2dd | Orifice Set 2
Stage-drea Values Schematic 12
Erter fraction 13 add | add |
nker fraction [greater l— 14 e "
than 0] that you want ta 0.00 15 Stage 5 Natur?:L DD trf]er =
modify all pond areas by . [ft) eepage Rate utflavs
and then select 'Modify  Modify Pond 16 Add | Orifice Set 2 [indhr) Rate (cfz)
Paond Areas' buttan Areas 17 - e
Copy Pornd Data | Paste Pond Data | Recalculate Cumulative Yolume |
Save or Delete Pond D ata to D atabase File | Get Pond Data From Database File | Add | Stone Weeper
— -
Oriy Verfical Dimermsion io Relafve Scale = 25 DD,_'
- e e e e e e e e e e ¢ — e Broad Crested Weir
[Required]
Wwieir crest length (fr] 25.00
e crest width [ft) 10,00
Height from datum to 1150
1200 bottarm of weir opening [ft] .
. e 1180
Add | Seepage Basin
E.00"
Add Yertical S5tand Pipe

To Delete This Practice,

.E;ﬂhérﬂ“é‘éilf."ﬁ';';?e Cancel Continue | Press F1° for Help Add | Pump

Control Practice #: 16 CPIndex #: 1

Figure 31: MW-2-EWP-1
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Wet Detention Control Device

Pond Number 1 - . Ee—Ta Add | Sharp Crested Weir Add | Add |
. . tage ea — o L e "
D System Control Pract, Yolume . Water
¥ ontr | 0 | (o) {ac-h) . , Month E"[‘;'pfd';:]“" Withdraw Rate
0 000 00000 0.0000 ' it operi . | [(acft/day)
1 1.60 0.0836 0.0687 : :
2| 3200 omsp| 0.22 s '5”‘“_““_‘__""‘"
. 3 490 0.1485) 0.450 :
Initial Stage Elewvation [ft): 4| 650 0.2431| 0.763
5 820 0.2746| 1.203 )
. . [ 9.80 0.3079 1.663 -
Maximum Inflow into Pond [cfs) I'— 1 t .
Enter 0 or leave blank for no limit: 7] Remave Iﬂ'ﬁce Set1
8 | Orifice Diameter (ft) 2.21
Enter Two Stage Area Values in Rows 1 3 [ Invert elevation above datum (ft] 620
and 2. and Press to Interpolate 10/ [ Number of orifices in set 1
Create Pond Rehiesh | 4dd | Orifice Set 2
Stage-Area Yalues Schematic 12| ! e C—
Enter fraction (great 13 | I : . Add | Add |
nter iraction [greater 14 > - S —~
than 0] that you want ta 0.00 15 ! ! , o o Stage . I~I.alur?:l| . DDLSB' =
modify all pond areas by | | - @] EEpags 18 OV
andthen select Modify  Maodify Pond | |16] . 4dd | Oiifice Set 3 infhil | Rate (cfs)
Pond Areas’ button Areas 17 b e Diamete B
Copy Pond Data | Paste Pond Data | Recalculate Cumulative Yolume | M
Save o Delete Pond Data to Database File | Get Pond Data From DatabaseFile | Add | Stone Weeper
- - .I r . 3L . F -
25,00 8 Hopb ]
T—————— —— — —— — — - - pstiea e slope e Broad Crested Weir
\ ’ liea e slope [_H:1 [Required]
tal f sth lengt Wweir crest length (it] 25.00
3t 10f e Weir crest width (ft) 10.00
e s e erage rock diameter [f Height from datum to 270
Qa0 | T battom of weir opening (ft)
870
Add ] Seepage Basin
6.20' atior . ;
Add | Vertical Stand Pipe :

To Delete This Practice,
Right Mouse Click on Cancel Conti | . e o
Icon and Select Delete e L LiTs Press 'F1" for Help mp

Control Practice # : 18 CPIndex #: 1
Figure 32: MW-9-EWP-1
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Proposed Conditions
The practices listed below were included in the proposed conditions WinSLAMM models.

Bioinfiltration Basins

B3 Biofiltration Control Device X
Drainage System Control Practice Add | Shaip Crested Weir Add | Other Outlet Evaporat Add |
Device Properties Biofilter Number 1 eir Le t) e ‘ ane i ‘ Jther U =
Top Area [sf] [ 250 | e ' s
Bottom Area [5f) 130 SIl openin '
Total Depth (ft) 1.50|  Remove IBload Crested Wen-Reqrd e
Typical Width [ft] [Cost est. only) 10.00( [\weir crest length [ft) 3.00
Mative Sail Infitration Rate (inhi) 1.630| |\weir crest width [f) 0.50

Height from daturm to 100 hd
Infil. Rate Fraction-Bottom (0.001-1) 1.000] |bottom of weit opening (ft) ) Add | Evapotranspiration
Infil. Rate Fraction-Sides (0.001-1) 1.0001 q "

Add | Vertical Stand P oi porosity [saturat

Rock Filled Depth (1) 000| — I T eisre content. O
Fock Fill Porosity (0-1) 0,001 ‘ L ! q ‘ ail fiel ture
Engineered Media Type Media Data — emanent wilting [
Engineered Media Infilration Rate 0.00 Add |Sulface Discharge Pipe upplemental imga r

Pic e I [ availabl
Engineered Meia Depth (ft) 0.00| [invert elevation above datum ( irigation starts |
Engineered Media Porosity (0-1) 0.00( {Hurbe es at invert eley a l‘*' ailable ‘j a Plant Types

when imgation stops [ 1 ) } 4
Ad |Drain Tile/Underdrain ! [ biofilter 0
Inflows Hydrograph Peak to Average agol |- Diameter (ft] lant type = =l = =
Flow Ratic i nvert elevation above datum [ft] Root depth [
Nurber of Devices in Source Area or 1 MNumbe: es at invert ele op Adjustment Fa
Upstream Drainage System Biofilter G iy Schemati Refresh Schematic |
I Activate Pipe or Box Storage € Pipe € Box
3000
h -
l_
LIse Random
MNumber
. e r Generation to
Select Native Soil Infiltration Rate Account for
" Sand-8in/hr " Clay loam - 0.1 infhr Infiltration Fiate 150
" Loampsand-25in‘he " Silty clay loam - 0.05 in/he Uncertainty
" Sandy loam - 1.Diin/hr C Sandy clay - 0.05 in/hr Copy Biofiter 1.00°
" Loam-05in/he " Silty clay - 0.04 infhr Data
" Siltloam - 0.3 in/hr " Clay - 002 infhe Paste Biofik
" Sandy sit loam - 0.2in/h Rain Barrel/Cisten - 0.00 in/he o Dy e'l
Estimated Suiface Drain Time = 7.36 hrs.
To Delete This Practice,
Save or Delete Biofilter Data to Get Biofiter Data From D atabase Right Mouse Click on lcon o
Database File File Press 'F1° for Help and Select Delete Cancel Lonlinue

|Emlml Practice #: 23 CPlIndex#: 4

Figure 33: Typical parameters for a standard-sized, single inlet bioinfiltration basin.
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B3 Biofiltration Control Device
Drainage System Control Practice

Device Properties Biofilter Number

1

Top Area [sf)

Bottom Area [sf]

Total Depth (ft]

Typical Width (i) [Cost est. only)
Native Soil Infitration Rate (in/hr)

500)
260
1.50
10.00
1.630

Infil. Rate Fraction-Bottom (0.001-1] 1.000
Infil. Rate Fraction-Sides (0.001-1) 1.000
Rock Filled Depth (ft) 0.00
Rock Fill Porosity (0-1) 0.00
Engineered Media Type Media Data
Engineered Media Infilration Rate 0.00
Engineered Media Depth (ft] 0.00
Engneered Media Porosity [0-1] 0.00
Inflow Hydrograph Peak to Average 280
Flow Ratio )
Number of Devices in Source Area or 1
Upstream Drainage System
™ Activate Pipe o Box Storage € Pipe € Box

r

r

Select Native Soil Infiltration Rate
" Sand- 8 inshr

" Loamy sand - 25 in/hr
" Sandy loam - 1.0 in/hr
" Loam - 0.5 in/hr

" Sikt loam - 0.3 in/hr

Save or Delete Biofilter Data to
Database File

" Clay loam - 0.1 in/hr

" Silty clay loam - 0.05 inhr
" Sandy clay - 0.05 in/hr
" Silty clay - 0.04 in/he
" Clay - 0.02 in/hr

" Sandy silt loam - 0.2 inshe " Rain Barrel/Cistern - 0.00 in/he

Estimated Suface Drain Time = 7.36 hrs.

x |
Add | Sharp Crested Weir Add | Other Dutlet Evaporati add |
‘weir Length (ft] ¢ f Jther Outflow = Eval
] atu Number b ste [cf Montt piration
tom of weir opening 1 .
Remave |Broad Crested Weir-Reqrd = ‘ ‘
‘weir crest length [ft) 3.00 Ma
Weir crest width [ft) 0.50 - Ap
Height from datum to 1.00 Ma
battom of weir opening (ft) ’ 4dd | Evapotranspiration -
Add | Vertical Stand Pipe ol porasity (saturatior |
ipe diameter () e : Aug
leiaht above datam I Soil field moisture capacity 0 -
ermanent willin b (0] 0.
Add |Surfau Discharge Pipe upplemental iigal I~ N
:‘L', ]7 ehed | 1ac "'I-"-|-'\-I-------- 3] L
vert elevation above datum [f migal arts | :
Nurmbe P — ar [ available capa Plant Type
- n imgation stops [0 1 2 3 4
Ad Drain Tile/Underdrain ! f biofiker q
Pipe Diameter [ft] lant type _'j _'J ;l —'j
nvert elevation above dal t] Root depth [ft
- es al invert elev op Adjustment Fact
Biofilter G try Schemat Refiesh Schematic_|
3.000
Use Random
Number
r Generation to
Account for
Infiltration Rate 1500
Uncertainty
Copy Biofilter 1.00°
Data
Paste Biofilter
Data
e To Delete This Practice,
iofilter Data From Database Right Mouse Click on lcon &
File Press "F1° for Help and Select Delete Cancel Continue

Control Practice #: 29 | CPIndex#: 5

Figure 34: Typical parameters for a large-sized, double-inlet bioinfiltration basin.
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B4 Bicfiltration Control Device x
Drainage System Control Practice Add |5halp Crested Weir Add | Other Dutlet Evaporation  Add
Device Properties Biofilter Humber 1 =1
Top Area [sf] I 19322
Bottomn Area [=f] 000
Total Depth [ft) 11.00)  Remove |Bmad Crested Weir-Reqrd o
Typical Width (ft) [Cost est. only) 1050) [vwieir crest length [ft) 20,00
Mative Sail Infiltration Rate (inthr] 1.630) [vwieir crest width [f) 0.50
Height from datum to 1050 hd
Infil. A ate Fraction-Bottom (0.007-1) 1.000 |bottarn of weir opening () ) 2dd | Evapotranspiration
Irfil. B ate Fraction-Sides (0.001-1] 1.000 . -
&dd | Vertical Stand Pi
Fock Filled Depth [f] 0.00 | Vertical Stand Pipe
Fock Fill Porosity [0-1] 0.00 ‘
Engineered Media Tupe Media Data
Engineered Media Infilration R ate 0.00]  Remove | Surface Discharge Pipe I
Fipe Diameter [ft) 1.00
Enginesred Media Depth [ft) 0.00[ |Invert elevation above datum [ft] | 350
Engineerad Media Porosity [0-1] 0.00{ |Murnber of pipes at inwvert elev. 1
| Drain Tile/Underdrain
Irflow Hpdrograph Peak to Average 280 =l =l =l =l
Flows Fatio -
Murnber of De_vices in Sounce Area or 1
Upstrear Drainage Systern Biofilter Geometry 5chematic Refresh 5chematic |
W i i
|~2D.DD' ~|
1 e, -
-
K
Usze Random
MHumber
Generation to
Select Hative Soil Infiltration Rate Account far
" Sand - 8 in/hr " Clay loam - 0.1 inthr Infiltration Rate 11004 5 i
" Loamy sand - 25 in/hr " Silty clay loam - 0.05 indhr Uncertainty ) i 1.00
" Sandy loam - 1.0 indhr " Sandy clay - 0.05 inthr Copy Bicilter
" Loam - 0.5 inhr Sty clay - 0.04 indhr Data T
" Silt loam - 0.3 infhr " Clay - 0.02 inshr et Tt 350
" Sandy sitlbam - 02insh " Rain Banel/Cistern - 0.00 in/hr e |

Estimated Surface Drain Time = 7.36 hrs.

To Delete This Practice,
Right Mousge Click on lcon
Press "F1' for Help and Select Delete

Save or Delete Biofilter D ata to Get Biofiker D ata From Database

[Database File File Cancel Continue

Control Practice #: 33 CP Index #: 27

Figure 35: ME-6-EBI-2 retrofitted with increased storage capacity.
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Biofiltration Basins

[ Biofiltration Control Device X |
Drainage System Control Practice Add | Sharp Crested Weir Add | Other Outlet Evaporati add |
Device Properties Biofilter Number 1 weir Length [ft] ‘ s [t ‘ ther Outflow = I
Top Area (sf) [ 250 . il ol
Bottom Avea (sf) T30| (ool of wer epenin '
Total Depth (ft) 500/ Remove |Broad Crested Weir-Reqrd ki
Typical Width (ft) [Cost est. only) 10.00) [weir crest length (ft) 3.00
Mative Sail Infiltration Rate (ini) 0.200} |\weir crest width [ft] 0.50

Height from datum to 450 =
Infil. Rate Fraction-Bottom (0.001-1) 1.000| |battom of weir opening (ft) ) Add | Evapotranspiration
Infil. Rate Fraction-Sides (0.001-1) 1.000 . .

Add | Vertical Stand P ol porasity [saturat

Rock Filed Depth (i) 050 | °|" L L e oot 04
Rock Fill Porosity (0-1] 0.40 ‘ "' et i ‘ ol Feld molsiulé capacity |
Engineered Media Type Media Data - — eimanent willin 0-1]
Engineered Media Infiltration Rate 250 4dd | Surface Discharge Pipe upplemental irga r

Pipe Diameter | raction of available capacity
Engineered Media Depth [ft) 3.00] [invert elevation above datum [ mgat s |
Engineered Media Porosity (0-1) 0.30| [Number of pipes at invert ele: i 'I""'* |'|_' & Plant Types

n imgation stops (0 1 2 ) 4

Remaove |Du|in Tile/Underdrain . [ biofilker —
Inflow Hydrograph Peak to Average 280 Pipe Diameter [ft 033 [Plant type = =l =l =/
Flow Ratio g Inveit elevation above datum [ft) 0.10] |Roat depth [f
Number of Devices in Source Area or Number of pipes at invert elev. 1 op Adjustment Fact
|Jpstream Drainage System Biofilter G try Sch = Refresh 5 chematic l

[T Activate Pipe or Box Storage © Pipe € Box

\|~3-|I|' 1
il - \ %
erfora ack i r
Use Random
Nurnber S e TR s e e —— =
g ic meter ] r el Top of Engineered Media
Select Native Soil Infiltration Rate Account for
" Sand- 8 inshr " Clay loam - 0.1 in/hr Infiltration Rate 5.00 ’
" Loamysand-25in/hr " Siky clay loam - 0.05 in/hr Uncertainty U
" Sandyloam-1.0inhr Sandy clay - 0.05 in/hr Copy Biofiter '
" Loam - 0.5 infhr " Silty clay - 0.04 infhr Data
" Silt loam - 0.3 in/hr " Clay - 0.02 in/hr Paste Biofit )
" Sandy sikloam - 0.2in/he " Rain Barrel/Cistem - 0.00 invhe s | B S | S L ——
0.50 “‘Jup of Rock Fill
Estimated Surface Drain Time = 4.80 hrs.
To Delete This Practice,
Save or Delete Biofilter Data to Get Biofiter Data From Database Right Mouse Click on lcon =
Database File File Press 'F1° for Help and Select Delete Cancel Continue

Control Practice #: 19 | CPlIndex#: 1

Figure 36: Typical parameters for a standard-sized, single inlet biofiltration basin.
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B3 Biofiltration Control Device s |
Drainage System Control Practice Add | Sharp Crested Weir Add | Dther Outlet Evaporati add |
Device Properties Biofilter Number 1 Weir Length (ft) ‘ ol ‘ Jther Dutflow _4| potiar
Top Area (¢f) | 500] | =0 ‘ e e i
Bottom Avea (sf) 260| [otlomn ol v openn !
Total Depth (ft) 500  Remove |Broad Crested Weir-Reqrd ]
Typical Width [ft) [Cost est. only) 10,00} [weir crest length (ft) 3.00
Mative Sail Infilration Rate [indi) 0.200) |wieir crest width [ft) 0.50
Height from datum to 450 hd
Infil. Rate Fraction-Bottorn (0.001-1) 1.000| |bottom of weir opening [ft) ) Add | Evapotranspiration
Infil. Rate Fraction-Sides (0.007-1) 1.000 . .
add  |Vertical Stand P oil porosity (saturat
Rock Filed Depth 1) 050| — | "I" Lol L) s contont. 01
Rack Fill Porasity (0-1) 0.40 ‘ "' == | Soil field moistule Gapac y (0 =
Engineered Media Type Media Data | —————— eimanent willin 0]
Engineered Media Infiltration Rate 250 Add |Surfau Discharge Pipe upplemental irgal r .
Pipe Diameter | raction of available capacity .
Engineered Media Depth (ft] 300 vert elevation above datum [f ' mgat ats |
Engineered Media Porosity (0-1) 0.30] [Numbe es at invert ele a 'I""'-* le cope 1 ';"”" U'i”'a‘ .
mgation stops |U
Remaove |Du|in Tile/Underdrain . [ biofilker regel:
Inflow Hydrograph Peak to Average 280 Pipe Diamster [ft) 033 [Plant type =l =l =l =l
Flow Ratio : Invert elevation above datum (ft]  0.10] |[Foct depih (1
Number of Devices in Source Area or Number of pipes at invert elev. 1 op Adjustment Fact
Upstream Drainage System Biofilter Geometry Schemati Refresh Schematic |
™ Activate Pipe o Box Storage € Pipe € Box
- \|~3.III' ~|
eck if Ve r
- - Use Random
Number S e e e — — —
g ic meter t ] r Fo el Top of Engineered Media
Select Native Soil Infiltration Rate Account for
¢ Sand - 8 infhr " Clay loam - 0.1 infb Infiltration Rate 5.00" :
€ Loamy sand-25ivh " Sily clay loam - 0.05 in/hr Uncertainty A
" Sandy loam - 1.0 inthr " Sandy clay - 0.05 in/hr Copy Bicfilter .
" Loam - 0.5 infhr " Silty clay - 0.04 infhr Data
" Silt loam - 0.3 in/hr " Clay - 0.02inthr Paste Biofil )
" Sandy sit loam - 0.2in/he © Rain Banel/Cister - 0.00 in/he o Duts E'| 4 = 033 .
050 iena ot Op of Rock Fill
Estimated Surface Drain Time = 4.80 hrs.
To Delete This Practice,
Save or Delete Biofilter Data to Get Biofiter Data From Database Right Mouse Click on lcon ;
Database File File Press 'F1' for Help and Select Delete Cancel Continue

Control Practice #: 53 | CPIndex #: 2

Figure 37: Typical parameters for a large-sized, double-inlet biofiltration basin.
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Hydrodynamic Devices

Table 11: Hydrodynamic Device Sizing Criteria

Drainage Peak Q Hydrodynamic Device
Area (acres) (cfs) Diameter (ft)
1 1.97 4
2 3.90 6
3 5.83 6
4 7.77 6
5 9.72 8
6 11.68 8
7 13.65 8
28 15.63 10
' Hydrodynamic Device s ‘
Drainage System Control Practice
Hydrod: ic Device Number 1 . - =
yerotynamic Tevice Tumber For Device Cleaning, Select Either
Model Hydrodynamic
r Device with Lamella . )
) ) Plates or Settling Devlc[t; lfi'leamng v —Device Cleaning Frequency
Hydrodynamic Control Device General Tubes ales -
Information - Enter for Both Single Device Device = Monthly
Chamber and Proprietary Devices Cleaning  Cleaning Date Thiee Times per Year
No. (rm/dd/yy) " Semi-Annually
1 OR * Annualy
Fraction of Drainage Area Served by 1,000} 2 " Every Two Years
Device (0-1] 3 " Everp Three Years
Number of Devices 1 4 " Everp Four Years
5 " Every Five Years
" Never
Single Chamber Device Characteristics T R I Or Use Proprietary
1 - Average Sump Depth below Device 586 a [~ Hydrodynamic Control
Dutlet Invert (/) I Device Information
Depth of Sediment in Device at Beginning 0.00
of Study Periad (ft) . Bms Owerflow M anufacturer - Model
2 - Typical Outlet Pipe Diameter (ft) 1.50 JE— Weir § =
Typical Outlet Pipe Manning's n 0012 4 | | _I
3 - Typical Outlet Pipe Slape [ft/ft) 0.0200 Desce Flow _ﬁt +
e R T
1
Street Level (ft) 310 -‘H—"—-—F
Inflow Hydrograph Peak to Average Flow 18 Discharge Flow !
R atio - e 2. 1.560
5 - Minimum Allowable Scour Depth 1.0 _
Below Dutlet Invert [ft) : —
M airmum Flow to In-Line Sump (cfs) goo| 7
.86
Copy Hydrodynamic Paste Hydrodynamic
Device Data Device Data
1 / Y
To Delete This Practice. Right Mouse
Click on Icon and Select Delete

Save or Delete Hydiodynamic Get Hydrodynamic Device

Device Data to Database File Data From Database File Cancel Continue

Control Practice #: 12 CPlindex #: 1
Figure 38: Typical parameters for 6-ft diameter hydrodynamic device.
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‘H’ Hydrodynamic Device

Drainage System Control Practice
Hydrodynamic Device Number 1

Model Hydrodynamic
Device with Lamella

For Device Cleaning, Select Either

1 - Average Sump Depth below Device

Dutlet Invert (1) 166
Depth of Sed\ment in Device at Beginning 000
of Study Period (ft] ’

2 - Typical Outlet Pipe Diarmeter (ft) 200
Typical Dutlet Pipe Manning's n 0.012
3 - Typical Outlet Pipe Slope [ft/ft) 0.0200
Typical Device Sump Surface Area [sf] 50.3
4 - Device Depth from Sump Bottom to 1253
Street Level (ft) '
Inflow Hydrograph Peak to Average Flow 18
Ratio )
5 - Minimumn Allowable Scour Depth 10
Below Outlet Invert [ft)

b aximum Flow to In-Line Sump [cfs) 15.00

Bypass
Flow Overflow
— Weir

) ) ™ Plates or Settling Devic[t; [i'leaning v ~ Device Cleaning Frequency
Hydrodynamic Control Device General Tubes ates -
Information - Enter for Both Single . : Monthly
: ; Device Device " Three Times per Year
Chamber and Proprietary Devices Cleaning  Cleaning Date P ;
No. [mm//ddyy) - i::’:;;“ua"b'
1
Fraction of Drainage Area Served by [1.000) 2 LA " Every Two Years
Device (0-1) 5 " Every Thiee Years
Number of Devices 1 4 " Every Four Years
5 " Every Five Years
" Never
Single Chamber Device Characteristics I TR I Or Use Proprietary

[~ Hydrodynamic Control
Device Information

Manufacturer - Model

=

3. 00200 4 1253°
— 11

Dischange Flow _F
Tr——

2200

Copy H}]drodynamic

Paste Hydrodynamic
Device Data i

Device Data

Contiol Practice #: 43 | CPIndextt: 6

1 ¥
Save or Delete Hydiodynamic Get Hydrodynamic Device
Device Data to Database File Data From Database File

Figure 39: Typical parameters for 8-ft diameter hydrodynamic device.

To Delete This Practice, Right Mouse
Click on Icon and Select Delete

Cancel Continue
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‘H’ Hydrodynamic Device

Drainage System Control Practice
Hydrodynamic Device Number 1

Model Hydrodynamic
r Device with Lamella
Plates or Settling

Device Cleaning

X |

For Device Cleaning, Select Either

[v ~ Device Cleaning Frequency

Hydrodynamic Control Device General Tubes Dates -
Information - Enter for Both Single Device Device Monthly
: ; - - " Three Times per Year
Chamber and Proprietary Devices Cleaning  Cleaning Date ;
No. (mm/dd/yy) " Semizhnnually
1 OR * Annually
Fraction of Drainage Area Served by m 2 " Every Two Years
Device (0-1) 5 " Every Thiee Years
Number of Devices 1 4 " Every Four Years
5 " Every Five Years
" Never
Single Chamber Device Characteristics TR I Or Use Proprietary

1 - Average Sump Depth below Device

Dutlet Invert (1) 940
Depth of Sed\ment in Device at Beginning 000
of Study Period (ft] ’

2 - Typical Outlet Pipe Diarmeter (ft) 250
Typical Dutlet Pipe Manning's n 0.012
3 - Typical Outlet Pipe Slope [ft/ft) 0.0200
Typical Device Sump Surface Area [sf] 78.5
4 - Device Depth from Sump Bottom to 1699
Street Level (ft) )
Inflow Hydrograph Peak to Average Flow 18
Ratio )
5 - Minimumn Allowable Scour Depth 10
Below Outlet Invert [ft)

b aximum Flow to In-Line Sump [cfs) 25.00

[~ Hydrodynamic Control
Device Information

Manufacturer - Model

=

3. 00200 4 16.93°
— 11

Dischange Flow _F
Tr——

2. 250"

Copy H}]drodynamic

Paste Hydrodynamic
Device Data

Device Data

Control Practice #: 49

| CPIndextt: 5

1 ¥
Save or Delete Hydiodynamic Get Hydrodynamic Device
Device Data to Database File Data From Database File

Figure 40: Typical parameters for 10-ft diameter hydrodynamic device.

To Delete This Practice, Right Mouse

Click on Icon and Select Delete

Cancel Continue
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Underground Structure

[ ADS StormTech Isclator Row =
Drainage System Control Practice DS lzolator Row # 1
Mative Sail Infillration Rate [in/he] | 0200
. Awallable Height from Chamber Azzumed Stone Porosit
Total Available Syster Lenath [ft] 250 Base to Surfacs [f] 12.00 Y 040
Total dvailable 5 : CopyData |  Paste Data |
otal Available Spstern Width [ft) 102 Muraber of [zolator Rows 1
Save or Delete |zolator Get lzolator Row D ata From
Fiow Drats to D atabase File [ atabaze File
Select Either of These Sizing Options
. Enter Humber
& Use All Enter Required " of Rows and
Available Area Storage Yolume Row Length IUpdate Graphics
Select Product Show Crazs Section Detail |
Chamber Segment Dimensions Calculated System Size Cross Section
. . Firal Row Tatal Tatal Invlert ) Drifice
Product Hn[?i,:'lg]ht \'\E;:]th Le[?ngilh Storage Efuénobjé Length | Chamber | System EE?HEEL[DSF Clutlet Elewation [ft] - Diamneter [ft]
Walume [cf] [f]  Length[ft] | width [ft] Dl W/ sir 1.00 M,
" |5C-160LP 12 o5 a5.4 (Orifice 1 0.00 0.00
Clscan 16 34 85.4 Drain Tile NO | Mia
5740 30 51 85.4
"|DC-780 30 51 85.4
" |MC-3500 45 7 86 Top of Pavemnsnt
{e|MC-7200 ED 100 791 104811 1 2409 ZR3F8 99.9 385
Min. Feq. Cover of 24.0" ——
= l Preszs 'F1° 1200
| | for Help
280" | Approsimate
1n Fipe
| | Configuration
[ ———
To Delete This Practice,
Cancel Right Mouze Click an LContinue
lzon and Select Delete
Cortral Practice #: 14 CPinde=#: 1

Figure 41: ME-11-PUG-1
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Wet Ponds
Wet Detention Control Device
Pond Number 1 . o Comubive 4] Add | Sharp Crested Weir Add | Add |
Drainage System Control Practice alume : o ater
ge sy [t (aores) {act) Manth E"[?n'f,?j':;'f” Withdraw Rate
ol 000  0.0000 0.0000 [aciftidab)]
1 200 02152 0.215 sdd | V-Notch Weir
2 4.00 03858 0816
3 .00 0.5704 1.772
Initial Stage Elevation [ft): 4 a00 0.6000 2943
5 10.00 0.7000 4.243
I aximumn Inflow inta Pond [cfs] & 1200 1.1000 E.043 = | Orifice Set 1
Enter 0 or leave blank for no limit: 7 gmove |Hnnice o€
8 Orifice Diameter [ft] 300
Enter Twa Stage Area Values in Rows 1 ] Invert elewvation above datum (ft] | 6.00
and 2, and Press to Interpolate 10 Nurnber of offices in set 1
Creats Pond Refresh n add | Orifice Set 2
Stage-freaValues Schematic 12
— 13 | add | add |
nter fraction [greater I— 14 "
than 0] that you want to 0.00 SR Natural Other | +|
" 15 Seepage Rate | Outflows
modify all pond areas by . i) )
and then select Modify  Modify Pand 18 Add | Orifice Set 3 inshr] Rate [cfs]
Pond Areas' button Areas 17 ~ T
Copy Pond Data | Paste Pond Data | Recalculate Cumulative Yolume |
Save or Delete Pond D ata to Databaze File | Get Pond Data From Databasze File | Add Stone Weeper
Orly Versicl Dirnrmion o Red v Sca . h
i B R Broad Crested Wei
= —_——— — Remove | Broad Crested Weir
IR equired]
‘wheir crest length [ft) 25,00
‘wheir crest width [ft] 10,00
Height from datum to 1150
| botton of weir opening (i) .
12.00 B 1150+
Add | Seepage Basin
E.00°
Add  |Wertical Stand Pipe
To Delete This Practice,
Right Mouse Click on Cancel Continue ‘ w1 Add | Pum,
Icon and Select Delete - - Press 'F1° for Help P
Control Practice #: 16 CPIndex #: 1

Figure 42: MW-2-EWP-1 Expansion
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Appendix B - Project Cost Estimates

The ‘Cost Estimates’ section explains the elements of cost that were considered and the amounts and
assumptions that were used. In addition, each project type concludes with budget assumptions listed in
the footnotes. This appendix is a compilation of tables that shows in greater detail the calculations made
and quantities used to arrive at the cost estimates for practices where the information provided
elsewhere in the document is insufficient to reconstruct the budget.

Table 12: ME-6-EBI-2 Retrofit

Activity Units Unit Price Quantity Unit Price
Design Each S 83 60| S 4,980
Mobilization Each S 5,000 1| s 5,000
30" Riser/Baffle Each S 1,000 1| S 1,000
Enhancement Excavation Each S 15,000 1| s 15,000
Site Restoration/Revegetation |Each S 2,000 1| s 2,000
Total for project = | S 27,980
Table 13: ME-11-PUG-1
Activity Units Unit Price Quantity Unit Price
Feasability Study & Design Each S 83 100| S 8,300
Mobilization Each S 15,000 1l s 15,000
Excavation Each $ 35 11,300{ $ 395,500
Fill Each $ 25 6,600| S 165,000
Chambers Each S 1,500 385| S 577,500
End Cap Each S 500 22| S 11,000
20% Cost Contingency Each S 234,460 1l s 234,460
Total for project= | $ 1,406,760
Table 14: MW-2-EWP-1 Expansion
Activity Units Unit Price Quantity Unit Price
Feasability Study & Project Design |Each S 83 120( $ 9,960
Mobilization Each S 15,000 1( s 15,000
Clearing and Grubbing Each S 5,000 1l s 5,000
Control of Water Each S 15,000 1{ s 15,000
Site Prep Each $ 20,000 1| s 20,000
Enhancement Excavation Each S 35 5,000( S 175,000
Site Restoration/Revegetation Each S 5,000 1{ s 5,000
20% Cost Contigency Each S 48,992 1( s 48,992
Total for project = S 293,952
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[ City Boundary

1) Catchment Boundary
8 Hydroclass / WinSLAMM Soil Code

| No Data Available
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Appendix C — Soil Information

Mississippi River Stormwater Retrofit Analysis

243




Appendix C — Soil-Information

IRAPIDS;

[] City Boundary
) catchment Boundary
Hydroclass / WinSLAMM Soil Code
[ 1A/Sand

Il C/ Clay

|| No Data Available

0 1,000 2,000 3,000 4,000 5,000 ft
I T ..

Figure 44: Mississippi River (East) subwatershed soil hydroclass and texture used for WinSLAMM model.
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Appendlx D - Wellhead Protectlon Areas

[ City Boundary
) catchment Boundary
@ Proposed BMPs

7| DWSMA Vulnerability
'; [ Very High

S

Figure 45: Mississippi Rlver (West) Drinking Water Supply Management Area (DWSMA) VuInerablllty and
Emergency Response Areas
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[] City Boundary
) catchment Boundary
@ Proposed BMPs

DWSMA Vulnerability
[ Very High

[ ] High

[ ] Moderate

[ ]Low »
B Very Low 0 1,000 2,000 3,000 4,000 ft [

%% Emergency Response Areas — — !

Figure 46: Mississippi River (East) Drinking Water Supply Manageent Area (DWSMA) VuIneraiIity and
Emergency Response Areas
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Appendix E - Enhanced Street Cleaning Calculator

Table 15: Recover calculator input values

. Average % Unique Cost
RETE D Quiemimiles Canopy Cover ($/curb-mile)
MW-1 0.55 27.36 100
MW-2 2.11 29.28 100
MW-3 0.26 32.73 100
MW-4 2.31 40.18 100
MW-5 1.53 41.61 100
MW-6 2.48 45.02 100
MW-7 8.06 43.36 100
MW-8 0.18 35.60 100
MW-9 1.21 23.80 100
ME-1 0.94 43.95 100
ME-2 3.14 38.75 100
ME-3 5.83 40.98 100
ME-4 0.13 51.15 100
ME-5 0.58 64.64 100
ME-6 5.48 45.43 100
ME-7 0.29 28.09 100
ME-8 0.77 54.83 100
ME-9 1.66 46.93 100
ME-10 0.54 45.40 100
ME-11 0.48 19.72 100
ME-12 3.93 45.16 100

The unique cost (S/curb-mile) was selected at $100/curb-mile as a representative number. This is
approximately the median value collected from case studies for street sweeping (Minnesota Stormwater
Manual, 2023).

Table 16: Current conditions (twice per year in Anoka, five times per year in Coon Rapids)

Predicted Annual
Route Wet solids, Ib Dry solids, Ib Nitrogen, Ib Phosphorus, Ib Cost, $
MW-1 - 2x per year 1493 997 7.3 0.9 $ 110.00
MW-2 - 2x per year 6198 4107 32.6 3.6 $ 422.00
MW-3 - 2x per year 880 575 5.2 0.5 $ 52.00
MW-4 - 2x per year 10603 6727 82.9 6.3 $ 462.00
MW-5 - 2x per year 7446 4697 61.4 4.5 $ 306.00
MW-6 - 2x per year 13878 8636 129 8 $ 496.00
MW-7 - 2x per year 42139 26397 370.1 25.5 $ 1,612.00
MW-8 - 2x per year 685 443 4.5 0.4 $ 36.00
MW-9 - 2x per year 2840 1923 12.2 1.6 $ 242.00
ME-1 - 2x per year 5035 3146 45.2 3.0 $ 188.00
ME-2 - 2x per year 13593 8673 100.9 8.1 $ 628.00
ME-3 - 2x per year 27650 17486 222.7 16.6 $ 1,166.00
ME-4 - 2x per year 935 568 11 1 $ 26.00
ME-5 - 2x per year 7247 4171 138.1 4.7 $ 116.00
ME-6 - 5x per year 49444 31913 564.8 30.7 $ 2,740.00
ME-7 - 5x per year 1286 890 7.8 0.8 $ 145.00
ME-8 - 5x per year 10209 6347 164.2 6.5 $ 385.00
ME-9 - 5x per year 15926 10218 192.1 9.9 $ 830.00
ME-10 - 5x per year 4866 3141 55.5 3.0 $ 270.00
ME-11 - 5x per year 1511 1081 6.8 0.9 $ 240.00
ME-12 - 5x per year 35069 22659 396.7 21.8 $ 1,965.00
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Table 17: Proposed enhanced street sweeping conditions (five times per year in Anoka)

Predicted Annual
Route Wet solids, Ib Dry solids, Ib Nitrogen, Ib Phosphorus, Ib Cost, $
MW-1 - 5x per year 2368 1642 14.0 1.4 $ 275.00
MW-2 - 5x per year 9827 6765 62.4 5.8 $ 1,055.00
MW-3 - 5x per year 1395 947 10.0 0.8 $ 130.00
MW-4 - 5x per year 16811 11080 158.6 10.3 $ 1,155.00
MW-5 - 5x per year 11806 7737 117.4 7.3 $ 765.00
MW-6 - 5x per year 22004 14225 247.6 13.7 $ 1,240.00
MW-7 - 5x per year 66813 43480 707.8 41.3 $ 4,030.00
MW-8 - 5x per year 1086 729 8.7 0.7 $ 90.00
MW-9 - 5x per year 4503 3168 23.4 2.6 $ 605.00
ME-1 - 5x per year 7983 5183 86.4 4.9 $ 470.00
ME-2 - 5x per year 21552 14285 193.1 13.1 $ 1,570.00
ME-3 - 5x per year 43841 28802 425.9 26.9 $ 2,915.00
ME-4 - 5x per year 1482 935 20.9 0.9 $ 65.00
ME-5 - 5x per year 11491 6870 264.1 7.6 $ 290.00
ME-6 - 5x per year * N/A N/A N/A N/A N/A
ME-7 - 5x per year * N/A N/A N/A N/A N/A
ME-8 - 5x per year * N/A N/A N/A N/A N/A
ME-9 - 5x per year * N/A N/A N/A N/A N/A
ME-10 - 5x per year * N/A N/A N/A N/A N/A
ME-11 - 5x per year * N/A N/A N/A N/A N/A
ME-12 - 5x per year * N/A N/A N/A N/A N/A

* Enhanced street cleaning is already conducted in Coon Rapids five times per year.

Table 18: Annual load recovery and cost effectiveness from 2x per year to 5x per year*

Catchment ID Wet solids, Dry solids, Nitrogen, Phosphorus, Cost/Ib-TP

Ib Ib Ib Ib
MW-1 874.5 645.3 6.7 0.5 $309
MW-2 3629.3 2657.7 29.8 2.2 $284
MW-3 515.1 372.0 4.8 0.3 $244
MW-4 6208.4 4353.1 75.7 3.9 $176
MW-5 4360.0 3039.7 56.0 2.8 $165
MW-6 8126.1 5588.9 118.2 5.2 $142
MW-7 24674.4 17083.0 337.8 15.8 $153
MW-8 401.0 286.4 4.1 0.3 $215
MW-9 1663.0 1244.7 11.2 1.0 $361
ME-1 2948.0 2036.2 41.2 1.9 $149
ME-2 7959.1 5612.6 92.1 5.0 $187
ME-3 16190.4 11316.0 203.2 10.3 $170
ME-4 547.5 367.5 10.0 0.4 $109
ME-5 4243.6 2699.2 126.0 2.9 $60
ME-6 N/A N/A N/A N/A N/A
ME-7 N/A N/A N/A N/A N/A
ME-8 N/A N/A N/A N/A N/A
ME-9 N/A N/A N/A N/A N/A
ME-10 N/A N/A N/A N/A N/A
ME-11 N/A N/A N/A N/A N/A
ME-12 N/A N/A N/A N/A N/A

*NOTE: Values do not account for existing BMP treatment.
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