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Executive Summary _

Executive Summary

This study provides recommendations for cost effectively improving treatment of stormwater draining
to Ditch 17, known locally as Springbrook. Springbrook is located within the Coon Creek Watershed
District, and flows through portions of the Cities of Blaine, Coon Rapids, Spring Lake Park, and Fridley.
The creek serves as drainage for a 2,702 acre area, and is the primary stormwater conveyance through
this urban landscape. Both because of its own importance, and because it discharges into the
Mississippi River, water quality in Springbrook is a priority. Improved stormwater treatment is a means
for significant water quality improvement in the waterbody.

Springbrook is designated as a Minnesota state “impaired” water for failing to meet invertebrate biota
expectations. The stream also has other water quality concerns that have not yet resulted in state
impairment designations, including high dissolved pollutants and suspended solids. Phosphorus also
approaches the state water quality standard during storms. E. coli appears to be elevated, but only a
limited number of samples have been taken.

This report presents stormwater retrofitting projects that will improve water quality, and ranks projects
in order of cost effectiveness. Stormwater retrofitting refers to adding stormwater treatment to an
already built-up area, where little open land exists. This process is investigative and creative.
Stormwater retrofitting success is sometimes improperly judged by the number of projects installed or
by comparing costs alone. Those approaches neglect to consider how much pollution is removed per
dollar spent. In this stormwater analysis we estimated both costs and pollutant reductions, and used
them to calculate cost effectiveness of each possible project.

This report’s modeling and numeric pollutant reduction results focus on phosphorus, specifically total
phosphorus (TP), with secondary analysis of total suspended solids (TSS) and volume. Dissolved
pollutants and E. coli are also of importance but were considered in non-numeric ways. Robust
computer models for suspended solids and phosphorus exist. Models are weak at estimating bacterial
and dissolved pollutant reductions. Although selected stormwater treatment practices are effective at
treating these pollutants, numeric reductions cannot be presented with high confidence. The report
contains discussion throughout about why certain retrofits are recommended for multi-pollutant
treatment.

Monitoring data was examined to gain a sense of the magnitude of pollutant reductions needed to meet
state water quality standards. Preliminary analysis based on in-stream water quality monitoring at the
confluence of Springbrook with the Mississippi River found that a 24.0% reduction in TP and a 4.6%
reduction in TSS would bring water quality samples found to be in exceedance of the state standard to
below the standard. These percentages were set as the reduction goal for these pollutants across the
subwatershed. Based on WinSLAMM loading estimates from existing conditions, including present-day
land use and installed stormwater BMPs, these percentages correspond to required annual loading
reductions of 212.5 Ibs-TP and 9,840 |bs-TSS. No numeric goals were proposed for bacteria, but
infiltration practices, known to be the most effective at removing bacteria, were targeted above other
practices where possible. Adaptive management, where plans are revised after each round of projects,
is appropriate.
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This report is organized by stormwater catchment or drainage area. There are 17 neighborhood-level
catchments discussed. For each, the water quality modeling software WinSLAMM was used to estimate
volume and pollutant runoff from the landscape in three scenarios: base (no stormwater treatment),
existing (present-day structural stormwater treatment) and proposed (with proposed stormwater
retrofits). The 2,702 acres draining to Springbrook contribute an estimated 1,620 ac-ft. of stormwater
runoff, 885 |bs-TP, and 213,918 |bs-TSS annually (WinSLAMM model estimates).

An additional 143 acres exist within the Springbrook subwatershed, which are not hydrologically
connected to the waterbody. This area is distributed across two catchments (SP-14 and SP-17) which
convey stormwater through storm sewer pipes directly to the Mississippi River. Projects were proposed
in these catchments but were not included in the ranking tables with projects benefiting Springbrook.
Ranking tables for these projects are listed separately in Appendix C and are not discussed outside of the
Catchment Profile pages for catchments SP-14 and SP-17.

A variety of stormwater retrofit approaches were identified. They included:
¢ Maintenance of, or alterations to, existing stormwater treatment,

e  Curb-cut rain gardens,

e Hydrodynamic devices,

e Infiltration basins,

e lIron-enhanced sand filter pond benches,
e Permeable asphalt,

e Permeable check dams, and

e Streambank stabilizations.

When considering treatment train effects, the three projects listed below represent the most cost-
effective combination to achieve both pollutant reduction goals of 212.5 lbs-TP and 9,840 |bs-TSS.

Table 1: Projects to meet the proposed TP and TSS goals

0.5 acre IESF bench
1 with 0.25 acre
16-E 155 sedimentation basin  |Subcatchment 16-12 |SP-16 114.5 17,921 $948,000 $11,500 $376
2
15-G_ |145 0.5 acre |ESF Bench Subcatchment 15-5  |SP-15 54.1 0 $832,000 $11,000 $716
3
9-B 105 8,200 sq-ft IESF Bench |Subcatchment 9-18  |SP-9 48.1 0 $422,800 $7,882 $457

t [(Probable Project Cost) + 30*(Annual 0&M)] / [30*(Annual TP Reduction)]

Installing all three of these projects would result in 216.7 Ibs-TP and 17,921 lbs-TSS removal, thereby
achieving the goals. Direct (design and construction) and indirect (promotion and administration) costs
for these projects are proposed to be $2,202,800, with an additional $30,382 per year in estimated
operations and maintenance costs. Assuming a 30-year project lifetime for each of these projects, total
cost (excluding inflation) is expected to be approximately $3,114,000.

The large-scale projects in Table 1 are driven by the need to reduce TP by 212.5 Ibs-TP annually and may
prove to be infeasible or cost-prohibitive. Alternatively, the TSS goal alone could be achieved through
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the installation of a single project; a streambank stabilization project in Catchment 16 (Project 16-F,
page 157) could reduce TSS by 15,000 Ibs/yr.

This report provides conceptual sketches or photos of these and other recommended stormwater
retrofitting projects. The intent is to provide an understanding of the approach. If a project is selected,
site-specific designs must be prepared. |n addition, many of the proposed retrofits (e.g. wet ponds and
iron-enhanced sand filter benches) will require feasibility studies and engineered plan sets if selected.
This typically occurs after committed partnerships are formed to install the project. Committed
partnerships must include willing landowners, both public and private.

The tables on the next pages summarize potential projects. Potential projects are organized from most
cost effective to least, based on cost per pound of TP removed. Installation of projects in series, such as
those listed in Table 1, will result in lower total treatment than the simple sum of treatment across the
individual projects due to treatment train effects. The projects identified in Table 1 were included in a
single, comprehensive WinSLAMM model to estimate treatment train effects. This is why projects listed
in Table 1 have lower pollutant reduction values than what is listed in their project ID pages. Reported
treatment levels are dependent upon optimal site selection and sizing. More detail about each project
can be found in the Catchment Profile pages of this report. Projects that were deemed unfeasible due
to prohibitive size, number, or were too expensive to justify installation were not included in this report.
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Document Organization

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
Appendices A and B for additional detail on modeling methodology.

Project Ranking and Selection

The Project Ranking and Selection section describes the methods and rationale for how projects were
chosen and 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 volume or pollutant removed by each project over its given
lifetime, usually 30 years. The final cost per unit 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 lists provided in this report are merely a starting point.

Lastly, water quality goals are detailed in this section, as well as a project list capable of reaching any
proposed goals.

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 Springbrook subwatershed was divided into 17 stormwater catchments which were assigned a
unique identification number (i.e. SP-1 through SP-17) and further subdivided into 144 subcatchments
for modeling purposes. For each catchment, the following information is detailed:
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Catchment Description

Within each catchment profile is a table that summarizes basic catchment information including
acres, dominant land cover, and parcels. A second table lists the estimated annual pollutant and
volume loads under base and existing conditions. Existing conditions included notable
stormwater treatment practices for which information was available from the Cities of Blaine,
Coon Rapids, Spring Lake Park, and Fridley. 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.

Potential Retrofits

Potential retrofits are presented for each catchment and include a description of the proposed
BMP, a 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.

Abbreviations

Listed below are some abbreviations used frequently throughout the text:
ACD: Anoka Conservation District

BMP: Best Management Practice

CCWD: Coon Creek Watershed District

DP: Dissolved Phosphorus

GIS: Geographic Information Systems

HD: Hydrodynamic Device

IB: Infiltration Basin

IESF: Iron-Enhanced Sand Filter

MNDOT or DOT: Minnesota Department of Transportation

MPCA: Minnesota Pollution Control Agency

MS4: Municipal Separate Storm Sewer System

NPDES: National Pollutant Discharge Elimination System

TP: Total Phosphorus

TSS: Total Suspended Solids

WinSLAMM: Source Loading and Management Model for Windows
WP: Wet (Retention) Pond
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Background

The history of the Springbrook subwatershed follows much of the history of development in the
northern suburbs of the Twin Cities. The area was predominantly agrarian through the 1930’s. By this
time, historical aerials show Springbrook to be a channelized ditch draining fields north and east of the
Burlington Northern Railroad tracks. By the 1960’s much of the watershed had been developed into
single-family neighborhoods with exception to an area between Co. Highway 10 and the Burlington
Northern Railroad tracks, where a large wetland complex still existed. This complex was soon lost, as
commercial and industrial properties moved into the region, although part of it was saved in the form of
the Springbrook Nature Center.

Present-day conditions show an area nearly completely developed with a mix of land uses, including
residential (46.7% of subwatershed area), commercial (14.1%), open land (8.7%; primarily along the
stream corridor), industrial (8.6%), freeway (8.1%), parkland (7.9%), open water (3.0%), and institutional
(2.8%). Stormwater generated within the subwatershed has very limited overland flow as it is quickly
intercepted by catch basins and conveyed via municipal storm sewers to either a stormwater pond or
directly into the creek. There are a total of 58 wet retention ponds currently within the subwatershed.
These, along with eleven additional structural BMPs including seven infiltration basins, three natural
wetlands, and one hydrodynamic device, provide treatment to much of the subwatershed. Five of these
ponds, along with the Springbrook Nature Center wetland, are in-line with the creek and provide some
treatment to all upstream areas.

Springbrook is currently designated as an “impaired” waterbody for failing to meet invertebrate biota
expectations. The stream also has other water quality concerns including high dissolved pollutants,
suspended solids, and E. coli that have not yet been designated by the State as “impairments.”
Conductivity (which is a measure of the concentration of ions in the water) and chloride measurements
are continually some of the highest for streams measured within Anoka County (ACD 2014). Based on
the most recent data available, median values for TSS and TP are below proposed state standards of 30
mg/L and 100 pg/L, respectively, but during storm events these values often exceed standards (ACD
2014).

The Coon Creek Watershed District (CCWD) contracted the Anoka Conservation District (ACD) to
complete this stormwater retrofit analysis for the purpose of identifying and analyzing projects to
reduce pollutant loading to the creek. Overall subwatershed loading of TSS, TP, and stormwater volume
were estimated for subdivided drainage areas within the subwatershed. Potential 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 volume or
pollutants.

Springbrook Stormwater Retrofit Analysis
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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, 2014).

Scoping and Reduction Goals determine 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 area was all areas that drain to Springbrook and ultimately discharge to the
Mississippi River. Included are areas of residential, commercial, industrial, institutional, and freeway
land uses. The subwatershed was divided into 17 catchments using a combination of existing
subwatershed mapping data, stormwater infrastructure maps, and observed topography.

Targeted pollutants in this study (Table 5) were determined by reviewing the most recent monitoring
data available for Springbrook, sampled near its confluence with the Mississippi River at 79" Way NE in
Fridley. Water quality samples found to be in exceedance of state standards were evaluated to
determine the percent reduction needed to bring each sample into compliance. These individual
reductions were then averaged within each flow regime of the flow duration curve (as exceedance was
most often found outside baseflow and small storm events). Finally, a reduction percentage across all
storm events was estimated by weighting each flow regime to flow frequency and then summing across
all flow regimes. This analysis found that TP and TSS loading to the creek would need to be reduced by
24.0% and 4.6%, respectively, to comply with standards. Projects were analyzed based on their ability to
cost-effectively treat either TP or TSS. Volume reductions were also investigated as in-stream erosion
from high volume inputs also likely contributes to TSS and TP loading.

Table 5: Target Pollutants

Target Pollutant Description
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 particulate

phosphorus (PP), which is bound to sediment and organic debris, and dissolved phosphorus
(DP), which is in solution and readily available for plant growth (active).

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
with it PP. As such, reductions in TSS will also result in TP reductions.

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.

Springbrook Stormwater Retrofit Analysis



Analytical Process and Elements

Desktop analysis involves computer-based scanning of the subwatershed for potential retrofit
catchments and/or specific sites. This step also identifies areas that don’t need to be analyzed because
of existing stormwater infrastructure or disconnection from the target water body. Accurate geographic
information systems (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).

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 are verified to the maximum extent practicable. 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. The newest version of WinSLAMM (version 10.1), which allows routing of
multiple catchments and stormwater treatment practices, was used for this analysis because of the
unique connectivity amongst the catchments identified in the Springbrook subwatershed. Areas
throughout the subwatershed are routed through multiple catchments before being discharged to the
Mississippi River. This creates a network of stormwater treatment. Therefore, estimated volume and
pollutant loads to the Mississippi River from any given catchment must take into consideration other
treatment practices within the same network.

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 wasteload 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.

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. To
accurately model the land uses in each catchment, manual drainage area delineations were completed
using GIS. The drainage areas were consolidated into seventeen catchments using GIS (specifically,
ArcMap). Catchments were further subdivided into 144 subcatchments for modeling purposes. Land
use data (based on 2010 Metropolitan Council land use file) were used to calculate acreages of each
land use type within each catchment. Soil types throughout the subwatershed were modeled as both
sand and silt based on available soils information. This process 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 was available from the
Cities of Blaine, Coon Rapids, Spring Lake Park, and Fridley (Figure 2). This included 69 total structural
stormwater practices such as retention ponds, natural wetlands, and hydrodynamics devices.
WinSLAMM input for each of these existing BMPs are listed in Appendix A.
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Analytical Process and Elements

Finally, each potential 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 for proposed BMPs can also be found in Appendix A.

Street cleaning, a practice employed by each of the four municipalities within the Springbrook
subwatershed, was not included in the water quality modeling in this analysis. Due to modeling
constraints within WinSLAMM, street cleaning could not be included subwatershed-wide while still
modeling existing and proposed conditions at the subcatchment scale. Existing and proposed conditions
were both modeled without street cleaning to ensure pollutant loading in each case is comparable. This
is paramount to determining proposed BMP functionality and cost-effectiveness.

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 2015 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 cover 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.

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

Springbrook Stormwater Retrofit Analysis
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Project selection involves considerations other than project ranking, including but not limited to
total cost, treatment train effects, social acceptability, and political feasibility.

Springbrook Stormwater Retrofit Analysis



BMP Descriptions

Project Ranking and Selection

The intent of this analysis is to provide the information necessary to enable local natural resource
managers to successfully 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.

Project Ranking

If all identified practices were installed (Figure 3), significant pollution reduction could be accomplished
for both Springbrook and the Mississippi River. However, funding limitations and landowner interest
will be a limiting factor in implementation. The tables on the following pages rank all modeled projects
by cost-effectiveness.

Catchments SP-14 and SP-17 are not hydrologically connected to Springbrook as they drain to storm
sewer catch basins which discharge directly to the Mississippi River. These were included in this analysis
as they are still part of the historical Springbrook subwatershed. Projects proposed in these catchments
(Figure 3) were ranked separately and are listed in Appendix A.

Projects proposed in catchments draining directly to Springbrook (located in catchments SP-1 to SP-13,
SP-15, and SP-16) were ranked in three ways:

1) Cost per pound of TP removed (Table 6 - Table 8),

2) Cost per 1,000 pounds of TSS removed (Table 9 - Table 11), and

3) Cost per acre-foot of volume reduced (Table 12 - Table 14).
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Project Selection

The combination of projects selected for pursuit could strive to achieve volume, TSS, and/or TP
reductions in the most cost-effective manner possible. Several other factors affecting project
installation decisions should 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

Project combinations with treatment train effects

Non-target pollutant reductions

Timing coordination with other projects to achieve cost savings
Stakeholder input

Number of parcels (landowners) involved

Project visibility

Educational value

Long-term impacts on property values and public infrastructure

To determine which projects to pursue, CCWD analyzed water quality samples taken in Springbrook to
establish which pollutants needed to be addressed. This methodology is listed in detail in the Analytical
Process and Elements section. Results of this analysis set the TP goal to 24.0% and TSS goal to 4.6% of
total stormwater loading. Using WinSLAMM model results based on existing conditions, the estimated
annual reductions are 212.5 Ibs for TP and 9,840 Ibs for TSS. Stormwater retrofit opportunities were
then individually modeled in WinSLAMM to determine their pollutant retention potential and ranked by
their effectiveness to remove a particular pollutant per dollar spent (Tables Table 6 to Table 14). The
most cost-effective projects were then included in a subwatershed model to determine which suite of
projects were needed to meet the pollutant reduction goals of 212.5 Ibs-TP and 9,840 Ibs-TSS. The
project suite is listed in the table below.

Table 15: Projects needed to reach the proposed TP and TSS goals.

0.5 acre IESF bench
1 with 0.25 acre
16-E 151 sedimentation basin  |Subcatchment 16-12 |SP-16 114.5 17,921 $948,000 $11,500 $376
2
15-G_ |141 0.5 acre IESF Bench Subcatchment 15-5  |SP-15 54.1 0 $832,000 $11,000 $716
3
9-B 101 8,200 sqg-ft IESF Bench |Subcatchment 9-18  |SP-9 48.1 0 $422,800 $7,882 $457

* [(Probable Project Cost) + 30*(Annual 0&M)] / [30*(Annual TP Reduction)]

Installing all three of these projects would result in 216.7 Ibs-TP and 17,921 lbs-TSS removal. Direct
(design and construction) and indirect (promotion and administration) costs for these projects are
proposed to be $2,202,800, with an additional $30,382 per year in estimated operations and
maintenance costs. Assuming a 30-year project lifetime for each of these projects, total cost (excluding
inflation) is expected to be approximately $3,114,000.
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Please note that the TP reduction for projects 16-E and 15-G are lower than those listed in the
Catchment Profiles pages. This is because these projects are installed in-line and downstream of project
9-B. Upstream projects remove pollutants which may have otherwise been treated by downstream
BMPs, thereby reducing the treatment efficiencies of any downstream practices. This is reflected in the
higher cost-effectiveness values for projects 16-E and 15-G.

Project 16-E is able to solely reach the TSS goal, but may be infeasible based on site limitations. Another
project which could reach the TSS goal of 9,840 Ibs-TSS is project 16-F, a streambank stabilization within
catchment SP-16. This project is expected to remove 15,000 Ibs-TSS and has the lowest cost
effectiveness of all projects found in this analysis.

BMP Descriptions

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

Project types included in the following sections are:
e Bioretention
e Hydrodynamic device
e Iron-enhanced sand filter pond bench
e Modification to an existing BMP
e Permeable asphalt
e Permeable check dam
e Streambank stabilization

Springbrook Stormwater Retrofit Analysis



BMP Descriptions

Bioretention

Bioretention is a BMP that uses soil and vegetation to treat stormwater runoff from roads, driveways,
roof tops, 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 16).

Table 16: Matrix describing curb-cut rain garden efficacy for pollutant removal based on type.

STl TSS PP DP Volume S Site Selection and Design

e 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 fully
estimate the 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).

Please note infiltration examples included in this section would require site specific investigations to
verify soils are appropriate for infiltration.
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Curb-cut Rain Gardens

Curb-cut rain gardens capture stormwater that is in roadside gutters and redirect 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 up-gradient of a catch basin serving a large
drainage area. Bioinfiltration was solely proposed (as opposed to biofiltration) as the available soil
information suggested infiltration rates could be sufficient to allow complete draw-down within 24-48
hours following a storm event (Figure 4).

- | X o 4
Before/24'-48 Rours-after rains =it During rain

!

Figure 4: Rain garden before/after and during a rainfall event

All curb-cut rain gardens were presumed to have a 12” ponding depth, 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
garden at years 10 and 20. Annual maintenance was assumed to be completed by the landowner of the
property at which the rain garden could be installed.

Infiltration Basin

Infiltration basins function identically to the curb-cut rain gardens previously described in this
bioretention section. However, these basins are proposed in locations where a large amount of space is
available. This presents an opportunity to construct a large-scale (i.e. > 500 sqg-ft.) infiltration basin. This
would allow stormwater runoff to fill the basin and be filtered by the soil and vegetation.

Probable project cost includes installation of the project as well as promotion, administrative, and
design costs, all in 2015 dollars. A reduced construction cost (i.e. $15 to $20 per ft.?) relative to other
bioretention practices was proposed for the infiltration basin because of assumed cost savings with a
larger project. Furthermore, the large open spaces available at each of the proposed project locations
could allow the basins to be constructed without retaining walls, which would result in a significant cost
savings. Maintenance was assumed to be completed by city public works crews. Maintenance costs
were also included for rehabilitation of the basin every 10 years for the life of the project.

Many projects assumed storm sewer pipes could be daylighted into an infiltration basin. For these
projects it is paramount that the depths to pipe inverts are determined immediately as this will greatly
impact project feasibility.

Springbrook Stormwater Retrofit Analysis
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BMP Descriptions

In heavily urbanized settings such as the cities within the Springbrook subwatershed, stormwater is
immediately intercepted along 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 alternative is the hydrodynamic device
(Figure 5). These are installed in-line with the existing storm sewer network and can provide treatment
for up to 10-15 acres of upland drainage. 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
potential was estimated using
WinSLAMM. Devices were sized based
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
and to maintain continuity across other
stormwater retrofit analyses. Devices
were proposed along particular storm
sewer lines and often just upstream of
intersections with another, larger line.
Model results assume the device is
receiving input from all nearby catch
basins noted.

In order to calculate cost-benefit, the

cost of each project had to be estimated.

To fully estimate the cost of project
installation, labor costs for project
outreach, promotion, design,
administration, and maintenance over
the anticipated life of the practice were

Pavement /
Surface

Oil/floatable
collection chamber

Treatment Flow
Path: Stormwater
enters device, flows
downward, then
travels along devices
periphery in a vortex
manner

Stormwater
treatment vortex

Sediment Collection
Chamber: Settleable
solids collect at base
of device isolated
from the energy of
the treatment flow
path preventing
a resuspension of
collected material

Cleanout access

I I

R

65\ IIIESZENNIRSZ=\ )

Figure 5: Schematic of a typical hydrodynamic device

considered in addition to actual construction costs. Load reduction estimates for these projects are

noted in the Catchment Profiles section.
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Iron-Enhanced Sand Filter Pond Bench

Wet retention ponds, although very effective in treating stormwater for suspended sediment and
nutrients bound to sediment, have shown a limited ability at retaining dissolved species of nutrients.
This is most notable for phosphorus. Median values for pollutant removal percentage by wet retention
ponds are 84% for TSS and 50% for TP (MN Stormwater Manual). For the case of phosphorus, dissolved
species typically constitute 40-50% of TP in urban stream systems, but only 34% (median efficiency;
Weiss et al., 2005) of dissolved phosphorus (DP) is treated by the pond. Thus, a majority of the
phosphorus escaping wet retention ponds is in dissolved form. This has important effects downstream
as DP is a readily available nutrient for algal uptake in waterbodies and can be a main cause for nutrient
eutrophication.

To augment DP retention in existing stormwater ponds, an iron-enhanced sand filter (IESF) bench can be
retrofit along the pond bank nearest the outlet. The IESF bench relies on the properties of iron to bind
DP as it passes through an iron-rich medium. Depending on topographic characteristics of the
installation site, IESF benches can rely on gravitational flow and natural water level fluctuation, or water
pumping to hydrate the IESF. IESF benches must be designed to prevent anoxic conditions in the filter
medium because such conditions will release the bound phosphorus. Because IESFs are intended to
remove DP and not organic phosphorus, they are typically constructed just downstream of stormwater
ponds, minimizing the amount of suspended solids that could compromise their efficacy and drastically
increase maintenance. As an alternative to an IESF bench, a ferric-chloride injection system could be
installed to bind DP into a flocculent, which would settle in the bottom of the new pond.

Figure 6 shows an IESF bench that is installed at an elevation slightly above the normal water level of the
pond so that following a storm event the increase in depth of the pond would be first diverted to the
IESF bench. The filter would have drain tile installed along the base of the trench and would outlet
downstream of the current pond outlet. Large storm events that overwhelm the IESF bench’s capacity
would exit the pond via the existing outlet.

Benefits for stormwater

. Volume Treated by Overflow |
ponds were modeled utilizing | ronches (Filter Volume) Grate |
WinSLAMM. WinSLAMM is '
able to calculate flow through Normal Water | \ Water Level ‘I

constructed features suchas Surface Elevation Control Weir
rain gardens with ‘= R 5
underdrains, soil

amendments, and controlled ,
overflow elevations. An IESF \ ,/' '| : |

bench works much the same Draln t;eF'H +———Naural Soil P
way. Storm event based ‘ Iron Enhanced sennne B
discharge volumes and DP Sand Filter Drain tile |
concentrations estimated by
WinSLAMM after
construction of the pond were entered into WinSLAMM as inputs into the IESF bench (baseflow, if pond
is installed in-line, was discounted as it would bypass the IESF). Various iterations of IESF benches were
modeled to identify an optimal treatment level compared to construction costs. A detailed account of

— A

Figure 6: Iron-Enhanced Sand Filter Concept (Erickson & Gulliver, 2010)
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the methodologies used is included in Appendix A. To account for the DP treated by the IESF bench, an
additional 80% DP removal was assumed for each IESF bench in addition to any removal by the pond.
This value is based on laboratory and field tests performed by the University of Minnesota (Erickson &
Gulliver, 2010) and assumes only removal of DP species within the device. Load reduction estimates for
these projects are noted in the Catchment Profiles sections.

In order to calculate cost-benefit, the cost of each project had to be estimated. IESF bench projects
were assumed to involve some excavation and disposal of soil, land acquisition (if necessary), erosion
control, and vegetation management. Additionally, project engineering, promotion, administration,
construction oversight, and long-term maintenance had to be considered in order to capture the true
cost of the effort. Annual maintenance costs were estimated to be $10,000 per acre of IESF based on
information received from local private consulting firms.

Springbrook Stormwater Retrofit Analysis
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Modification to an Existing BMP

Retention Ponds

Developments prior to enactment of contemporary stormwater rules often included wet detention
ponds which were frequently designed exclusively for flood control based on the land use, impervious
cover, soils, and topography of the time. Changes to stormwater rules since the early 1970’s have
greatly altered the way ponds are designed.

Enactment of the National Pollution Discharge Elimination System (NPDES) in 1972 followed by research
conducted by the Environmental Protection Agency in the early 1980’s as part of the Nationwide Urban
Runoff Program (NURP) set standards by which stormwater best management practices should be
designed. Municipal Separate Storm Sewer System (MS4) guidelines issued in 1990 (affecting cities
with more than 100,000 residents) and 1999 (for cities with less than 100,000 residents) required
municipalities to obtain an NPDES permit and develop a plan for managing their stormwater.

Listed below are five strategies which exist for retrofitting a stormwater pond to increase pollutant
retention (modified from Urban Stormwater Retrofit Practices):

Excavate pond bottom to increase permanent pool storage

Raise the embankment to increase flood pool storage

Widen pond area to increase both permanent and flood pool storage
Modify the riser

Update pool geometry or add pretreatment (e.g. forebay)

These strategies can be employed separately or together to improve BMP effectiveness. Each strategy is
limited by cost-effectiveness and constraints of space on the current site. Pond retrofits are preferable
to most new BMPs as additional land usually does not need to be purchased, stormwater easements
already exist, maintenance issues change little following project completion, and construction costs are
greatly cheaper. There can also be a positive effect on reducing the rate of overflow from the pond,
thereby reducing the risk for erosion (and thus further pollutant generation) downstream.

For this analysis, all existing ponds were modeled in the water quality model WinSLAMM to estimate
their effectiveness based on best available information for pond characteristics and land use and soils.
One proposed modification, excavating the pond bottom to increase storage, often has a very wide
range in expected cost due to the nature of the excavated soil. If the soil has been contaminated and
requires landfilling, the cost for disposal can quickly lead to a doubling in project cost. For this reason,
projects which include the excavation of ponds have been priced based on the following criteria:

e Management Level 1: Dredged pond soil is suitable for use or reuse on properties with a
residential or recreational use

e Management Level 2: Dredged pond soil is suitable for use or reuse on properties with an
industrial use

e Management Level 3: Dredged pond soil is considered significantly contaminated and must be
managed specifically for the contaminants present
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Costs within each of these levels can even range widely, but were estimated to be $20/cu-yd., $35/cu-
yd., and $50/cu-yd. for levels 1, 2, and 3, respectively. Additional costs associated with specific projects
are listed in Appendix B.

Infiltration Basins

Similar to retention ponds, existing infiltration basins provide cost-effective opportunities to increase
pollutant retention in a catchment. These sites already have the necessary easement/land ownership
and stormwater infrastructure that often contributes heavily to most new installation costs.
Oftentimes, simple maintenance can rejuvenate a struggling site back to its design capacity. In other
cases, changes to the surrounding landscape require increases to the design capacity to treat growing
imperviousness in upstream drainage areas.

Within the Springbrook subwatershed one site was investigated near the Northtown Mall on University
Avenue. Ponding depth could be increased to one foot provided a soil investigation confirms sufficient
soil infiltration rates.

Springbrook Stormwater Retrofit Analysis
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Permeable Asphalt

Relatively flat, low traffic areas provide Porous Pavement - —
the perfect location for diverting Pavers (shown), Asphalt,
stormwater runoff from impervious Concrete, Grid Sytem
surfaces to porous pavement. Void
space between concrete pavers or
within permeable asphalt and concrete
allow water to percolate through the
surface to an underlying layer(s) of
coarse aggregate rock (Figure 7). This

aggregate can act as a reservoir, g

providing water quality and quantity 5 ETW TH g B Ta55Te Th L

benefits by filtering the stormwater and Geotextile ——af’ o‘;f,’ 050 Zo° 835 f,‘;" o'y Z‘;Z °

creating storage. From there water can E%%’gmaggt?é%n b0 e 0 2%050 005020 0050 %0 N
either be stored temporarily or can epcip b i
infiltrate into the ground to recharge Sub-base —] ;°H Big® B e o\j’, b il

Ioca!I grqundwater aquifers. Many ‘ 3|Sé"(o';etfc§%r§|t)ed W/‘\\ §\4/4§\\\£
designs include permeable geotextile W/\ \ /

fabric to separate the uncompacted soil %33;?232 T \\\\\\& \
subgrade from the coarse aggregate and Graphic adapted from the Charles River Watershed
to facilitate infiltration. If soils don’t Association - Information Sheet
allow for infiltration, a liner can be Figure 7: Schematic of typical permeable asphalt and subgrade

installed with an underdrain attached to
nearby storm sewers or additional
stormwater BMPs. This still allows for
filtration through the pavement and
aggregate and reduces the peak discharge
from the site.

This practice is ideally suited for small
drainage areas flowing to low traffic
pavement surfaces (Figure 8). For a
residential property, roof runoff can be
diverted via rain leaders to a permeable
driveway. On a commercial property,
parking spaces within a large parking lot
could be converted to permeable Ramsey Washington Metro Watershed District
pavement to capture runoff from the
parking lot, sidewalks, and any buildings on
the property. On a residential roadway, parking spaces on either side of the street could be converted
to permeable asphalt. In this case the practice could treat not just the roadway but multiple properties
along the street. Permeable asphalt can be used for many other scenarios in areas where soil type,
seasonal water table, and frost line allow for groundwater recharge.

Figure 8: Photo comparing conventional and permeable asphalt

Springbrook Stormwater Retrofit Analysis
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The capacity for this practice is completely dependent on the reservoir size within the aggregate and
whether or not infiltration can occur on the site. In most cases the permeable asphalt treats stormwater
received from just the surface itself and adjacent impervious surfaces. A general design guideline used
in this analysis is a ratio between the permeable asphalt surface area and the area of the impervious
surface draining to the practice of 1:4. Besides reservoir capacity, this ratio also depends on the
infiltration rate (in the case that the BMP allows for infiltration) or drainage time (if an underdrain is
installed) and how well the practice is maintained as clogging can greatly decrease the ability of the
practice to capture runoff.

The pollutant removal potential of permeable asphalt was estimated using WinSLAMM. In order to
calculate cost-benefit, the cost of each project had to be estimated. To fully estimate the cost of project
installation, labor costs for project outreach, promotion, design, administration, and maintenance over
the anticipated life of the practice were considered in addition to actual construction costs. Load
reduction estimates for these projects are noted in the Catchment Profiles section.

Springbrook Stormwater Retrofit Analysis
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Permeable Check Dams

Permeable check dams provide additional
treatment for pollutants within ditches and
grassed waterways through two processes.
First, the dams act as a barrier to flow
through the channel, allowing sediment and
particulate pollutants to drop out of solution
upstream of the dam. This promotes
infiltration and evaporation of stormwater
as well. Second, any water retained behind
the dam can seep through a sand filter
located within the rock dam. The sand,
mixed with iron filings (similar to an IESF
pond bench), creates an opportunity for
dissolved pollutant species to be filtered out
of the stormwater runoff.

These practices are often installed in a .

series, from two to a dozen practices Figure 9: Rock check dams in a small fﬂltch
(www.casfm.org/stormwater_committee/LID-Summary.htm)

depending on the length and slope of the

ditch or waterway (Figure 9). For short ditch lengths a single check dam is often sufficient. The dams

include an inner sand filter mixed with iron filings. The ratio of iron filings to sand should be between 5-

8% by weight and these should be mixed thoroughly prior to installation. The sand-iron mix should be

encased within a permeable membrane allowing for flow in and out of the filter. This filter is

surrounded by rocks to promote settling and inhibit clogging of the filter.

It is recommended that these dams are installed such that the buried rock toe of the upstream dam is at
the same elevation as top of any downstream dams (Figure 10). This reduces the likelihood of scouring
downstream of dams as water flowing over the dam intercepts ponded water rather than erodible soil.
Also, the top of the most upstream dam should be installed below the outlet elevation of any pipe
draining to the practice to ensure water does not back up into the upstream storm sewer infrastructure.

L = The distance such that points
A and B of equal elevation

Figure 10: Check dam schematic (MPCA 2000)

The pollutant removal potential of permeable check dams was estimated using WinSLAMM. The
ponding volume behind the dams was determined using LIDAR. Based on results of other IESFs, it was
assumed that 80% of DP flowing through the dam was retained (Erickson & Gulliver, 2010). In order to
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calculate cost-benefit, the cost of each project had to be estimated. To fully estimate the cost of project
installation, labor costs for project outreach, promotion, design, administration, and maintenance over
the anticipated life of the practice were considered in addition to actual construction costs. Load
reduction estimates for these projects are noted in the Catchment Profiles section.

Springbrook Stormwater Retrofit Analysis
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Streambank Stabilizations

Increasing impervious surface in the upstream drainage areas of a watershed can cause higher peak
flows which threaten the stability of downstream bank channels. High flows which sustain over time
lead to unstable banks with toe erosion and bank sloughing. The sediment lost from the bank is carried
downstream, bringing with it nutrients such as phosphorus as well as other pollutants commonly found
in soil. Streambank stabilizations are projects which focus on ensuring that both (i) the toe of the slope
is reinforced to ensure undercutting no longer occurs and (ii) upland bank sloughing is repaired and
protected from future erosion.

Streambank stabilization designs vary greatly depending on the location and severity of erosion, soil
texture, vegetative cover, contributing watershed size, slope and land use characteristics, site access,
and cultural features. The first element of a streambank stabilization is to secure the toe of the slope.
This is often done using large boulder or rip rap, often buried into the soil to prohibit downcutting.
Above the creek channel additional actions can be taken to ensure bank structure, including erosion
control mats/fabric and the planting of deep-rooted vegetation. Other in-channel stream restoration
structures can also be included in the design to provide grade stabilization or to divert flow from a cut
bank to the main channel. Grade stabilization structures include cross vanes and w-weirs. Restoration
structures which divert flow velocity from the bank to the main channel include rock vanes, bendway
weirs, J-hooks, and root wads among others.

Engineered designs are critical to ensure the practices are suitable for anticipated water velocities and
volumes, soil types, and other characteristics previously mentioned. Costs vary greatly depending on
the engineered practice as well as site access, regulatory requirements, and the size of the treatment
area.

A ditch inspection of Springbrook was | S A4 oSt |
completed by CCWD in December 2011. ‘ - se e Wi /o1 54 g;,-:,v,a«,,w\ ’
This inspection identified four reaches of ' 7

the creek illustrating erosion that needed
to be addressed in the near future. These
sites were evaluated in this analysis to
determine their pollutant contribution to
Springbrook, the cost to complete and
maintain the project, and the cost-
effectiveness of the effort.

BRUSH BUNDLE

Iy i
\
NoTE: TOE BOULDER

Instances of erosion were classified PERFORM THS WORK. ALONG ENTRE
according to severity along each distinct
stream segment. Erosion severity
determinations and voided soil volumes were estimated utilizing RAP-M (Windhorn, R. D., 2000). TSS
and TP reduction estimates were based upon the Board of Water and Soil Resources Pollution Reduction
Estimator which estimates loading based upon a correlation between voided sediment volume and type
with soil density averages and phosphorus concentrations. Appendix A includes more detail on modeling
methods.

TOE BOULDER

Figure 11: Various Stabilization Practices Cross Section
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To estimate overall project cost and impact, cost-benefit, installation cost, annual maintenance, as well
as project promotion, design, and administration were all determined. Installation cost was estimated
at $500.00 per linear foot, which includes costs for mobilization, clearing, grubbing, common excavation
and disposal, stabilization of channel and bank, water control, and site restoration. All streambank
stabilization projects are assumed to include Class 3 rip rap in the channel and erosion control fabric
along the upper bank. This estimate does not include any costs for in-stream structures for flow
diversion or grade control. The estimate also ignores any costs to acquire the land, either through an
easement or an outright sale, as landowner participation in the project is expected based on prior
experience in this neighborhood. Total cost over the 30-year anticipated project life was divided by the
total reduction in stormwater pollutants over the same time span.
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Subwatershed-Wide Summary

Catchment ID ‘ Page

SP-1 54
SP-2 57

SP-3 60

SP-4 68

SP-5 73

SP-6 84

Sp-7 91

SP-8 97 AV > pRERRY
SP-9 100 N 0% A
SP-10 106 Wy B B

SP-11 111 :

SP-12 117

SP-13 123

SP-14 129

SP-15 134

SP-16 147

SP-17 161

SUBWATERSHED DRAINAGE SUMMARY

The Springbrook subwatershed is comprised of seventeen catchments (SP-1 through SP-17).
Catchments SP-1 through SP-8, SP-10, and SP-11 are located primarily within in the City of Blaine.
Catchments SP-9, SP-14, and SP-15 are primarily within the City of Coon Rapids. Catchments SP-13, SP-
16, and SP-17 are primarily within the City of Fridley. Lastly, catchment SP-12 straddles the municipal
boundary between the Cities of Blaine and Spring Lake Park. Based on total land cover, the
subwatershed lies mostly within the City of Blaine (52.5%), followed by the Cities of Fridley (18.8%),
Coon Rapids (18.5%), and Spring Lake Park (10.2%). Stormwater runoff generated in the subwatershed
largely flows from northeast to southwest where it discharges into the Mississippi River. Springbrook is
primarily an open channel, except where it is piped below commercial developments between County
Road 10 and State Highway 47. Land use throughout the subwatershed is predominantly single-family
residential (41.0% by area), followed by commercial (14.1%), undeveloped open space (8.7%), light
industrial (8.6%), major highways (8.1%), parks (7.9%), multi-family residential (5.7%), and various
others.

EXISTING STORMWATER TREATMENT

Stormwater runoff in the Springbrook subwatershed has limited overland flow paths due to the large
network of storm sewers throughout the Cities of Blaine, Coon Rapids, and Fridley. In many cases water
intercepted by the storm sewer system discharges into a stormwater BMP prior to reaching the creek. A
total of 69 structural stormwater BMPs are scattered throughout the subwatershed and were significant
enough in size to be modeled within this analysis. Of these, 58 are stormwater retention ponds, seven
are infiltration basins, three are natural wetlands, and one is a hydrodynamic device. Additional
information on each of these BMPs is listed in the “Existing Stormwater Treatment” segment of the
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Catchment Profiles pages. More specific information on the practices are listed in the appendices,
including WinSLAMM model input screens, which provide great detail on the character, size, and
function of each of the practices.

Street cleaning is also performed at least twice per year by each of the municipalities within the
subwatershed. This BMP was not modeled in WinSLAMM due to model constraints. More detail on this
is given in the Modeling portion of the Analytical Process and Elements section.

Springbrook Stormwater Retrofit Analysis
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Catchment SP-1

Existing Catchment Summary ‘

Acres 26.8
Dominant Land Cover Residential
Parcels 99

CATCHMENT DESCRIPTION

Catchment SP-1 consists primarily of
multi-family townhomes and a mobile
home park. Much of the western
portion of the catchment is parkland or
large lots with limited impervious
cover.

EXISTING STORMWATER TREATMENT
Stormwater runoff in the catchment
drains from west to east to two
separate BMP’s. The first is a natural —
wetland (NW1) located in the [ sP-1 Subcatchment Connectivity |
northeastern corner of the catchment 7 A

along 101* Ave. NE in subcatchment 1- S sucmctmertzoin

1. Overflow from the wetland drains

south via a culvert under 101° Ave. NE
to a stormwater pond (WP1) in
subcatchment 1-2. This pond is well
sized for the drainage area and has over
0.4 ac-ft. of storage volume below its
outlet elevation. Historical aerials and
field evidence verify that the pond is
often below its outlet elevation,
allowing for greater rate control in
addition to other water quality benefits.
All stormwater runoff generated within
the catchment is treated by this wet
pond.

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.

Springbrook Stormwater Retrofit Analysis
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Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 64

£ stormwater retention ponds, infiltration basins, natural wetlands,
§ BMP Types . .
E hydrodynamic device
£ TP (Ib/yr) 1,874.0 1,206.1 64% 667.9
TSS (Ib/yr) 731,718 582,303 80% 149,415
Volume (acre-feet/yr) 1,541.8 97.6 6% 1,444.2

PROPOSED RETROFITS OVERVIEW

The wetland and stormwater pond that receive runoff from catchment SP-1 are sufficiently sized to
treat drainage from this catchment. In addition, there is another stormwater pond treating overflow

from these structures downstream in catchment SP-2. Therefore, no retrofit projects were proposed in
catchment SP-1.

Springbrook Stormwater Retrofit Analysis
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CURRENT STORMWATER INFRASTRUCTURE AND BMPS
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Catchment SP-2

Existing Catchment Summary

Acres 48.9
Domi L
ominant Land Residential
Cover
Parcels 144

CATCHMENT DESCRIPTION

This catchment is comprised of multi-
family apartments and townhomes in
the west and a wetland complex
through the central and eastern
portions of the catchment. Overflow
from this wetland is directed into a
culvert and conveyed under 99 Ave.
NE into Springbrook south of the
roadway. Soils are generally hydric
within and near the wetland, with
sandy soils to the east and west of the
wetland.

Subcatchment Connectivitiy

I @Subca{mmemsoundary
| 777 Existing BMPs

EXISTING STORMWATER TREATMENT
Very little of the stormwater runoff
generated within the catchment is
piped, with most flowing overland
towards the wetland complex in
subcatchment 2-1. A pond (WP2)
located just north of 99" Ave. NE at
Buchanan St. NE drains the wetland.

Two other ponds treat runoff upstream
of the wetland. The first (WP3) accepts
runoff from a portion of Central Ave. NE
and businesses on the western side of
the highway in subcatchment 2-3. The
second (WP4) accepts runoff from townhomes along 99" Court NE in the southern portion of
subcatchment 2-2. Both are well-sized for their drainage areas (1.23 ac-ft. and 0.25 ac-ft. of storage,
respectively) and appear to only overflow during spring snowmelt and large precipitation events.

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.
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Existing Conditions

Number of BMPs

Base Loading Treatment Net Treatment %

Existing Loading

BMP Types

stormwater retention ponds, infiltration basins, natural wetlands,

hydrodynamic device

TP (Ib/yr)

Treatment

TSS (Ib/yr)

Volume (acre-feet/yr)

1,874.0 1,206.1 64% 667.9
731,718 582,303 80% 149,415
1,541.8 97.6 6% 1,444.2

PROPOSED RETROFITS OVERVIEW

Due to the well-sized ponds and abundant pervious cover, no retrofits were proposed in this catchment.
However, several retrofit options were considered before determining the catchment currently receives
sufficient treatment. One curb-cut rain garden within the multi-family townhome complex could
provide additional volume reduction and pollutant treatment. Modifications to the stormwater pond
(e.g. increased ponding depth and/or pond area) adjacent to 99" Ave. NE could increase treatment and
provide rate control before runoff enters Springbrook south of 99" Ave NE. The relatively small
contributing drainage area and limited elevation difference between the current outlet invert and 99"

Ave. NE resulted in the exclusion of these

retrofits.
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Catchment SP-3

Existing Catchment Summary ‘

Acres 298.6
Dominant Land Residential

Cover

Parcels 225

CATCHMENT DESCRIPTION

Land use varies widely in this
catchment, including single-family and
multi-family residential lots, mobile
homes, and parks, as well as
commercial, industrial, and
undeveloped properties. Springbrook
bisects the catchment, running from
north to south. The stream exits the
catchment at its intersection with
State Highway 10. SP-3 is bounded by
University Ave. NE to the west and

Central Ave. NE to the east. Soils are i @33:::::::5:::3“‘"
generally hydric along an approximately 7 exsing BiPs

600 ft. wide stream corridor. Sandy soils
prevail along the eastern and western
boundaries.

| ®Asm= Springbrook Channel

X
[
[

EXISTING STORMWATER TREATMENT
Stormwater infrastructure within the
catchment is piecemeal, with
stormwater BMPs generally only
treating the properties they were
installed with. This is the case for ponds
built on the J.J Vanderson & Co. (WP5;
subcatchment 3-7), Teamster’s Local
120 (WP7; subcatchment 3-16), and
Cloverleaf Courts properties (WP6; subcatchment 3-14). Two wetlands also exist along Buchanan St. NE
(NW2; subcatchment 3-2) and Cloverleaf Parkway (NW3; subcatchment 3-18). Both, along with the
undeveloped stream corridor in subcatchments 3-15, 3-17, 3-19, and 3-20, are holdovers from what was
once a much larger wetland complex prior to development in the area. No treatment exists for the
single-family residential and mobile home lots. Runoff from these properties enters storm sewer lines
and discharges directly into Springbrook.

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.
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Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 64

stormwater retention ponds, infiltration basins, natural wetlands,
hydrodynamic device

TP (Ib/yr) 1,874.0 1,206.1 64% 667.9

TSS (Ib/yr) 731,718 582,303 80% 149,415

Volume (acre-feet/yr) 1,541.8 97.6 6% 1,444.2

BMP Types

Treatment

PROPOSED RETROFITS OVERVIEW

Proposed retrofits within catchment SP-3 are focused on the currently untreated stormwater runoff
from the single-family residential and mobile home areas in the northern half of the catchment. Curb-
cut rain gardens and an infiltration basin were proposed to treat runoff in the single-family residential
neighborhood in the northwestern corner of the catchment.

The central reach of Springbrook within catchment SP-3 is bordered on the east and west by mobile
home parks, which often provide too little space on the property for a rain garden. A single infiltration
basin was proposed within a large common space in the center of the western mobile home park. The
storm sewer line passes through this common space, and an in-line infiltration basin could be installed
that would daylight the pipe and provide both aesthetic value to the open space as well as stormwater
treatment.

Runoff generated from the southern half of catchment SP-3 passes through a number of property-
specific stormwater treatment ponds as well as a substantial wetland area that borders both the east
and west side of Springbrook. Only one feasible retrofit was found in this area: a new stormwater
infiltration basin accepting runoff from the Cloverleaf Park Apartments.

PROPOSED RETROFITS CONSIDERED BUT REJECTED

Eight optimal sites were located for hydrodynamic devices throughout the catchment. WinSLAMM
model results found none of the devices removed more than 25 Ibs-TSS/year or 0.2 lbs-TP/year above
what downstream in-line ponds and the Springbrook Nature Center wetland were already treating.
Considering their cost, such little pollutant retention made these devices cost-prohibitive. Therefore,
they were removed from the proposed suite of projects.
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T ek
150

300 Feet

Project ID: 3-A

Curb-Cut Rain Gardens
Catchment SP-3

Drainage Area — Varies

Location — Throughout catchment SP-3
Property Ownership — Private

Site Specific Information — Single-family lots
in catchment SP-3, specifically within
subcatchments 3-4 and 3-5, provide various
locations for curb-cut rain gardens to treat
stormwater pollutants from private property.
Up to 12 optimal sites were found through
desktop analysis. Considering typical
landowner participation rates, scenarios with
4, 6, and 8 rain gardens were analyzed. Note
that some proposed garden sites are located
near or within wellhead protection areas.
Infiltration on these sites should be evaluated
using the procedure established by the
Minnesota Department of Health (MDH,
2007; Appendix D).

97.TH AVEINE

Q Curb-Cut Rain Garden

@Rg#e Springbrook Channel
a Subcatchment Boundary
4 Discharge Point
Catch Basin
Manhole

Storm Sewer Line

Curb-Cut Rain Garden

C R | Analvsi New % New % New %

ost/Removal Analysis Treatment Reduction Treatment Reduction Treatment Reduction
Number of BMPs 4 6 8

§ Total Size of BMPs 1,000]|sq-ft 1,500]sq-ft 2,000(sqg-ft

§ TP (Ib/yr) 1.2 0.2% 2.1 0.3% 2.8 0.4%

= TSS (Ib/yr) 243 0.2% 419 0.3% 560 0.4%
Volume (acre-feet/yr) 1.6 0.1% 3.0 0.2% 3.9 0.3%
Administration & Promotion Costs* $11,096 $12,848 $14,600
Design & Construction Costs** $29,504 $44,256 $59,008
Total Estimated Project Cost (2015) $40,600 $57,104 $73,608
Annual O&M*** $900 $1,350 $1,800

> [30-yr Average Cost/lb-TP $1,878 $1,549 $1,519

§ 30-yr Average Cost/1,000lb-TSS $9,273 $7,765 $7,596

b 30-yr Average Cost/ac-ft Vol. $1,408 $1,084 $1,091

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sq-ft for materials and labor) + (12 hours/BMP at $73/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: 3-B

Infiltration Basin
Subcatchment 3-4 BosTH[UNINE

A v

Drainage Area — 17.9 acres

Location — North end of Olympia Park
Property Ownership — Public (City of Blaine)
Site Specific Information — Open space is
available within Olympia Park for the
installation of an infiltration basin. A 33”
storm sewer line running the length of the
park could be daylighted to provide for
treatment of TSS and TP. Prior to pursuing
this project, the depth to the storm sewer line
must be determined to gauge project
feasibility. Pollutant reduction values in the
table below are listed for either a 6” or 12”
deep basin. Both sizes were modeled as
native soils are silty. Soil infiltration tests
should be performed prior to installation to
determine what the deepest ponding depth is
that still ensures complete infiltration within
48 hours.

POLKISTINE

$-
L
Z
=
@
12
L
r=
=
=

. Infiltration Basin
@Rgoe Springbrook Channel
@ Discharge Point

@ CatchBasin
QO Manhole

Storm Sewer Line

Infiltration Basin

Cost/Removal Analysis New % New %
y Treatment Reduction Treatment Reduction

Ponding Depth of BMP 6 inches 12 inches

§ Total Size of BMP 1,000(sqg-ft 1,000]|sg-ft

§ TP (Ib/yr) 0.8 0.1% 1.0 0.1%

= TSS (Ib/yr) 155 0.1% 211 0.1%
Volume (acre-feet/yr) 1.4 0.1% 1.8 0.1%
Administration & Promotion Costs* $2,920 $2,920
Design & Construction Costs** 515,876 520,876
Total Estimated Project Cost (2015) $18,796 $23,796
Annual O&M*** $275 $275

> |30-yr Average Cost/Ib-TP $1,127 $1,068

2 [30-yr Average Cost/1,0001b-Tss $5,816 $5,063

& 30-yr Average Cost/ac-ft Vol. $644 $593

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($20/sq-ft for materials and labor) + (12 hours at $73/hour for design) for 12" depth
($15/sq-ft for materials and labor) + (12 hours at $73/hour for design) for 6" depth

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

Springbrook Stormwater Retrofit Analysis
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Infiltration Basin

Project ID: 3-C

Subcatchment Boundary

Discharge Point

Infiltration Basin
Subcatchment 3-11

Catch Basin
Manhole

Storm Sewer Line

Drainage Area — 7.2 acres ; EVEI;EJ fe
Location — East of playground within mobile £
home park common space

Property Ownership — Private

Site Specific Information —A private storm
sewer line draining about seven acres of
mobile home properties could be daylighted
within open space in the mobile home park.
Prior to pursuing this project, the depth to the
storm sewer line must be determined to
gauge project feasibility. Pollutant reduction
values in the table below are listed for either

a 6” or 12” deep basin. Both sizes were
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modeled as hydric soils are located in the O R = ,:q_ VIS
vicinity of the project site. Soil infiltration | B 0oTHIUNINE
tests should be performed prior to Tl (=8
installation to determine what the deepest £ 75 150 Eeet |¥

\ | —

ponding depth is which still ensures complete
infiltration within 48 hours.

- T\

Infiltration Basin

Cost/Removal Analysis New % New &
y Treatment Reduction Treatment Reduction

Ponding Depth of BMP 6 inches 12 inches

§ Total Size of BMP 1,600[sq-ft 1,600]sq-ft

§ TP (Ib/yr) 1.2 0.2% 1.3 0.2%

= TSS (Ib/yr) 277 0.2% 314 0.2%
Volume (acre-feet/yr) 2.5 0.2% 3.0 0.2%
Administration & Promotion Costs* $2,920 $2,920
Design & Construction Costs** 524,876 532,876
Total Estimated Project Cost (2015) $27,796 $35,796
Annual O&M*** $275 $275

> |30-yr Average Cost/Ib-TP $1,001 $1,129

g 30-yr Average Cost/1,000lb-TSS $4,338 $4,676

& 30-yr Average Cost/ac-ft Vol. $481 $489

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($20/sq-ft for materials and labor) + (12 hours at $73/hour for design) for 12" depth
($15/sqg-ft for materials and labor) + (12 hours at $73/hour for design) for 6" depth

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

Springbrook Stormwater Retrofit Analysis
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Project ID: 3-D

Infiltration Basin
Subcatchment 3-19

Drainage Area — 3.3 acres

Location — South of the Cloverleaf Park
Apartments parking lot

Property Ownership — Private

Site Specific Information — Currently,
stormwater runoff generated on this site is
captured in parking lot catch basins and
discharged untreated into Springbrook. An
infiltration basin is proposed to accept
stormwater from the apartment complex.
Catch basins already exist on the site, so
project installation should utilize the existing
infrastructure (i.e. catch basins and storm
sewer lines) to keep project cost low. Costs : ' Infitcatin Basin

in the table below assume this. €3 soscachment soundary [

@ Discharge Point
@ CatchBasin
O Manhole

Storm Sewer Line

Infiltration Basin

. New %
Cost/Removal Analysis Treatment Reduction

Ponding Depth of BMP 12 inches

§ Total Size of BMP 800]sq-ft

§ TP (Ib/yr) 0.8 0.1%

= TSS (Ib/yr) 160 0.1%
Volume (acre-feet/yr) 0.9 0.1%
Administration & Promotion Costs* $2,920
Design & Construction Costs** 516,876
Total Estimated Project Cost (2015) $19,796
Annual O&M*** $275

> |30-yr Average Cost/lb-TP $1,169

2 [30-yr Average Cost/1,000lb-TSS $5,843

&'3 30-yr Average Cost/ac-ft Vol. $1,039

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($20/sq-ft for materials and labor) + (12 hours at $73/hour for design)

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

Springbrook Stormwater Retrofit Analysis
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Catchment SP-4

Existing Catchment Summary

Acres 26.9
Domi
ominant Land Residential
Cover
Parcels 105

CATCHMENT DESCRIPTION

This catchment is bounded by the
State Highway 10 corridor to the south,
Polk St. NE to the east, and portions of
Clover Leaf Parkway NE to the north.
The catchment is split nearly equally by
a city park and multi-family residential
lots. The southeastern portion of the
catchment contains a natural gas utility
and two MNDOT stormwater ponds.

EXISTING STORMWATER TREATMENT
Stormwater runoff collected within the
multi-family parcels flows into a storm
sewer network and discharges into two
in-line MNDOT stormwater ponds
(WP8 and WP9), These ponds are
ultimately connected to Springbrook
via a 15“ RCP running through the
State Highway 10 corridor. Similarly,
runoff generated within the park flows
overland into the ponds.

Listed below are network-level base

| @wme Springbrook Channel

and existing loading for catchments SP- | Subeatehment Comectty
1 to SP-13. Each of these catchments Q ©S sonimmmomen

7> Existing BMPs

drain to the three in-line ponds in SP-9 ' , :
and the Springbrook Nature Center wetland in SP 13, These waterbodies supply stormwater treatment
to over 2,300 acres of the Springbrook subwatershed.

Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 64
stormwater retention ponds, infiltration basins, natural wetlands,
hydrodynamic device

TP (Ib/yr) 1,874.0 1,206.1 64% 667.9
TSS (Ib/yr) 731,718 582,303 80% 149,415
Volume (acre-feet/yr) 1,541.8 97.6 6% 1,444.2

BMP Types

Treatment

Springbrook Stormwater Retrofit Analysis
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PROPOSED RETROFITS OVERVIEW
A pond modification was proposed for WP8 in subcatchment 4-2. This project proposes deepening the
permanent pool depth from 2 ft. to 4ft.

PROPOSED RETROFITS CONSIDERED BUT REJECTED

A single hydrodynamic device was proposed within the catchment, located at the intersection of 94™
Ave. NE and Van Buren St. NE, but was not pursued as WinSLAMM model results found the device only
removed 17 lbs-TSS/year and 0.1 Ibs-TP/year above what is already removed by in-line treatment
downstream. Considering the potential cost of the project, such little pollutant retention made
installation cost-prohibitive.

Infiltration practices were not pursued in this catchment due to the presence of (i) hydric and (ii) silty,
non-hydric soils in the most opportune BMP locations.

Springbrook Stormwater Retrofit Analysis
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Project ID: 4-A

BMP Modification
Subcatchment 4-2

Drainage Area — 27.7 acres

Location — Wet pond 8 (WP8)

Property Ownership — Public (MNDOT)

Site Specific Information — Based on current 3 o %
MNDOT drainage plans, WP8 in subcatchment | an 5 \ ¢
4-2 only ponds water to 2 ft., a depth which : '
may not prohibit the resuspension of
sediments. A pond modification is proposed
that would increase permanent pool ponding
depth from 2 ft. to 4 ft. This practice is
expected to increase pollutant and volume
retention upstream of Springbrook. No
additional excavation is proposed with this Q BMP Modifcation
practice, only a change to the outlet e T
structure. Therefore, proposed costs below €3 suvcatchment Boundary
only include changes to the outlet structure. g g

QO Manhole

Wt
<
|
2
4
|
=
=
=

e

Storm Sewer Line

Pond Modification

New %
Removal Analysi:
Cost/Remova alysts Treatment Reduction

Number of BMPs 1

§ Total Size of BMPs 0.7]acres

§ TP (Ib/yr) 0.9 0.1%

= TSS (Ib/yr) 731 0.5%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $3,650
Design & Construction Costs** $24,000
Total Estimated Project Cost (2015) $27,650
Annual O&M*** $700

2> |30-yr Average Cost/Ib-TP $1,802

g 30-yr Average Cost/1,0001b-TSS $2,218

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

*Indirect Cost: 50 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information
***$1,000/acre - Annual inspection and sediment/debris removal from pretreatment area

Springbrook Stormwater Retrofit Analysis
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Catchment SP-5

Existing Catchment Summary

Acres 192.7
Dominant Land .
Industrial
Cover
Parcels 380

CATCHMENT DESCRIPTION

Catchment SP-5 consists primarily of
single-family residential lots, along
with multi-family townhomes,
commercial business along County
Road 10, Westwood middle and
intermediate schools, and Aurelia Park.
The catchment is bounded by
Springbrook to the east, the State
Highway 10 corridor to the north, and
County Road 10 to the south.
Stormwater runoff generated within
the catchment enters Springbrook
through ditching along County Road 10
or through storm sewer lines
throughout the catchment.

EXISTING STORMWATER TREATMENT
In subcatchment 5-3, stormwater
runoff collected within the Westwood
schools’ property is conveyed from the
impervious building and parking lot to a
grass swale. This swale discharges into
a stormwater pond (WP16) less than
100 ft. from Springbrook.

The multi-family townhomes in subcatchments 5-6 and 5-7 drain first to an infiltration basin (I1B7;
subcatchment 5-6), then to a wet pond (WP17; subcatchment 5-7), before finally discharging into the
ditching system running parallel to County Road 10 (subcatchment 5-8). Based on stormwater
infrastructure information received by the City of Coon Rapids and verified through desktop analysis it
does not appear these subcatchments are hydrologically connected to Springbrook.

Single-family residential lots catchment-wide and commercial properties along County Road 10 currently
receive no water quality treatment outside of street cleaning (not modeled for this analysis).
Stormwater runoff generated in the residential neighborhoods is immediately intercepted by
stormwater catch basins and routed directly into the creek. Commercial businesses along County Road

Springbrook Stormwater Retrofit Analysis
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10 in subcatchment 5-10 release stormwater into a ditch running parallel to the road. This ditch
subsequently drains into the creek.

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.

Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 64

stormwater retention ponds, infiltration basins, natural wetlands,
hydrodynamic device

TP (Ib/yr) 1,874.0 1,206.1 64% 667.9

TSS (Ib/yr) 731,718 582,303 80% 149,415

Volume (acre-feet/yr) 1,541.8 97.6 6% 1,444.2

BMP Types

Treatment

PROPOSED RETROFITS OVERVIEW

A variety of practices have been proposed in this catchment, including curb-cut rain gardens, infiltration
basins, permeable asphalt, an IESF bench to the existing Westwood school retention pond, and a
permeable check dam. Upland soils in this catchment are generally sandy and well-drained (Sartell and
Zimmerman soils), which is favorable for infiltration practices such as curb-cut rain gardens, infiltration
basins, and permeable asphalt. The single-family residential neighborhood bounded by Westwood
Schools and University Ave. NE has front yards with a large elevation grade which limits opportunities
for cost-effective rain gardens, particularly in subcatchments 5-4 and 5-5. Even so, a handful of sites
have been located which could accommodate a rain garden. Two infiltration basins have also been
proposed, one in Aurelia Park and a second at the corner of 3™ St. NE and 90™ Ave. NE within a currently
undeveloped property.

In the northeast portion of the catchment, changes to existing stormwater infrastructure may provide
cost-effective opportunities to enhance stormwater treatment. The Westwood pond currently provides
treatment for much of the school property, including the building, parking lot, and portions of the track
and tennis courts. An IESF bench could be installed just south of the pond to treat overflow for DP.

For the commercial properties along County Road 10, two distinct opportunities were found. The first
treats a portion of the large K-Mart parking lot, which currently flows untreated directly into
Springbrook. Permeable asphalt would be installed along low-traffic areas in the parking lot, allowing
water to infiltrate into soils rather than being immediately intercepted in catch basins. The second
practice, a permeable check dam located in the ditch along the north side of County Road 10, utilizes
iron-enhanced sand to increase retention of dissolved constituents.

PROPOSED RETROFITS CONSIDERED BUT REJECTED

Three sites were located for hydrodynamic devices treating primarily single-family residential runoff in
subcatchments 5-4 and 5-5. WinSLAMM model results found none of the devices removed more than
20 Ibs-TSS/year or 0.2 Ibs-TP/year above what downstream in-line ponds and the Springbrook Nature
Center wetland were already treating. Considering their cost, such little pollutant retention made these
devices cost-prohibitive. Therefore, no hydrodynamic devices were proposed as retrofits in catchment
SP-5.

Springbrook Stormwater Retrofit Analysis
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An underground storage tank in Aurelia Park was also explored as a proposed retrofit. This tank would
have accepted runoff from the residential properties and roadways within the catchment, and would

have used this water to irrigate the park property. This project was not included as a proposed retrofit
as the park is not currently irrigated.

Springbrook Stormwater Retrofit Analysis
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CURRENT STORMWATER INFRASTRUCTURE AND BMPS
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POTENTIAL RETROFITS
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Project ID: 5-A

Curb-cut Rain Gardens
Catchment SP-5

Drainage Area — Varies
Location — Throughout catchment SP-5
Property Ownership — Private
Site Specific Information — Single-family lots
in catchment SP-5, specifically within
subcatchments 5-9 and 5-10, provide various
locations for curb-cut rain gardens to treat
stormwater pollutants from private property.
Up to 10 optimal sites were found through
desktop analysis. Considering typical
landowner participation rates, scenarios with
4, 6, and 8 rain gardens were analyzed.
Potential rain garden sites may also available |
in subcatchments 5-4 and 5-5 but could | @ cuvcunan caren
. . || @Awwe Springbrook Channel
potentially be more expensive per sg-ft. due
to steeper front yards (and therefore more
cost for excavation and retaining wall block).

Subcatchment Boundary |
@ Discharge Point
. Catch Basin
© Manhole

Storm Sewer Line

Curb-Cut Rain Garden

Cost/Removal Analysis New % New % New %
4 Treatment Reduction Treatment Reduction Treatment Reduction

Number of BMPs 4 6 8

§ Total Size of BMPs 1,000]|sq-ft 1,500|sg-ft 2,000(sqg-ft

‘é TP (Ib/yr) 1.2 0.2% 1.8 0.3% 2.5 0.4%

= TSS (Ib/yr) 268 0.2% 388 0.3% 554 0.4%
Volume (acre-feet/yr) 1.8 0.1% 2.5 0.2% 3.9 0.3%
Administration & Promotion Costs* $11,096 $12,848 $14,600
Design & Construction Costs** $29,504 $44,256 $59,008
Total Estimated Project Cost (2015) $40,600 $57,104 $73,608
Annual O&M*** $900 $1,350 $1,800

> [30-yr Average Cost/lb-TP $1,878 $1,807 $1,701

g 30-yr Average Cost/1,000lb-TSS $8,408 $8,385 $7,678

& 30-yr Average Cost/ac-ft Vol. $1,252 $1,301 $1,091

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sqg-ft for materials and labor) + (12 hours/BMP at $73/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: 5-B

[ESF Bench
Subcatchment 5-3

Drainage Area —21.9 acres

Location — Along southern bank of wet pond
16 (WP16)

Property Ownership — Public (Spring Lake
Park School District)

Site Specific Information — Publically-owned
space is available south of WP16 for a 20 ft.
by 110 ft. IESF bench. This practice will
supplement the pond by better treating
outflow for DP, which can often advect
through wet retention systems untreated.
Some pond dredging may be needed to
ensure sufficient storage for settling of . IESF Pond Bench
particulates, as these can reduce IESF S ——
efficiency if not removed within the pond. } : €3 suscatchment Bouncary

@ Discharge Point

@ CatchBasin k Proposed BMP Size
@ vtk ; ' | [ esFsench

Storm Sewer Line

IESF Bench

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs
Total Size of BMPs

TP (Ib/yr)

TSS (Ib/yr)

Volume (acre-feet/yr)
Administration & Promotion Costs*
Design & Construction Costs**
Total Estimated Project Cost (2015)
Annual O&M***

Treatment

> |30-yr Average Cost/Ib-TP $2,884
§ 30-yr Average Cost/1,000lb-TSS N/A
& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: 75 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information
**%$10,000/acre for IESF

Springbrook Stormwater Retrofit Analysis
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Project ID: 5-C

]

flo 75 1s0Feet z
:

Infiltration Basin
Subcatchment 5-4

NISTINE

Drainage Area — 1.8 acres

Location — Northwest corner of Aurelia Park
Property Ownership — Public (City of Blaine)
Site Specific Information — —An infiltration
basin is proposed within Aurelia Park to treat
single-family residential and park land. Hydric
soils exist along low areas in the Springbrook
corridor, and the site of basin installation
should be chosen such that (i) the basin is
installed on the most well-drained, sandy soils
and (ii) the basin location is as far
downstream (further south along Jefferson St.

WASHINGT.O

w
Z
=
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w
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NE) as possible to maximize the drainage area | ' Infiration Basin
upstream of the garden. Due to silty soils - [e—
within the park, this garden was modeled €3 sebcatchment councary
with a 6” ponding depth. Soil infiltration tests || & 2™

should be performed prior to installation to Manhole

Storm Sewer Line

determine what the deepest ponding depth is
which still ensures complete infiltration
within 48 hours.

Infiltration Basin

New %
Removal Analysi:
Cost/Remova alysis Treatment Reduction

Ponding Depth of BMP 6 inches

§ Total Size of BMP 1,500[sq-ft

5 TP (Ib/yr) 0.6 0.1%

= TsS (Ib/yr) 119 0.1%
Volume (acre-feet/yr) 0.7 0.0%
Administration & Promotion Costs* $2,920
Design & Construction Costs** 523,376
Total Estimated Project Cost (2015) $26,296
Annual O&M*** $275

> |30-yr Average Cost/lb-TP $1,919

§ 30-yr Average Cost/1,000lb-TSS $9,677

by 30-yr Average Cost/ac-ft Vol. $1,645

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($15/sg-ft for materials and labor) + (12 hours at $73/hour for design)
**%($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID: 5-D

Infiltration Basin
Subcatchment 5-9

Drainage Area — 14.9 acres

Location — Near intersection of 3™ St. NE and
90" Ave. NE

Property Ownership — Blaine Economic
Development Authority

Site Specific Information — Undeveloped
space is available along University Ave. NE to
treat residential runoff from a nearly 15 acre
drainage area. Catch basins at the
intersection of 90™ Ave. NE and 3™ St. NE
could be removed or diverted to a 3,000 sqg-ft.
infiltration basin. Due to the prevalence of

2 B

90TH/AVE NE

3RD;ST/NE

silty soils near the proposed site this garden ; . A
was modeled with either a 6” or 12” ponding | |

. . . @Rgwe Springbrook Channel
depth. Soil infiltration tests should be | [ Y e——
performed prior to installation to determine i
what the deepest ponding depth is which still || o "
ensures complete infiltration within 48 hours. Storm Sewer Line

Infiltration Basin

Cost/Removal Analysis I8t % New %
Y Treatment Reduction Treatment Reduction

Ponding Depth of BMP 6 inches 12 inches

°§ Total Size of BMP 3,000]sq-ft 3,000]sq-ft

‘é TP (Ib/yr) 2.7 0.4% 3.1 0.5%

= TSS (Ib/yr) 659 0.4% 766 0.5%
Volume (acre-feet/yr) 4.1 0.3% 4.8 0.3%
Administration & Promotion Costs* $2,920 $2,920
Design & Construction Costs** 545,876 560,876
Total Estimated Project Cost (2015) $48,796 $63,796
Annual O&M*** $275 $275

> |30-yr Average Cost/Ib-TP $704 $775

g 30-yr Average Cost/1,0001b-TSS $2,885 $3,135

& 30-yr Average Cost/ac-ft Vol. $464 $500

*Indirect Cost: 40 hours at $73/hour

**Direct Cost: ($20/sq-ft for materials and labor) + (12 hours at $73/hour for design) for 12" depth
($15/sq-ft for materials and labor) + (12 hours at $73/hour for design) for 6" depth

***($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)
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Project ID: 5-E _
!

Permeable Asphalt
Subcatchment 5-10

Drainage Area — 2.0 acres

Location — Kmart parking Lot

Property Ownership — Private

Site Specific Information — Only 2 of the 10.5
acre Kmart parking property incorporated
into the permeable asphalt drainage area to
keep overall project cost down. To treat this
area, 0.5 acres (21,780 sqg-ft.) of permeable
asphalt is proposed. A much larger portion of
the 10.5 acre Kmart property could
potentially be treated using permeable
asphalt as most of the property drains to its
parking lot. Cost-efficiencies similar to those ' ——
in the table could be used to estimate T
pollutant reductions for that larger project. €3 subcachment Boundary

Discharge Point
Catch Basin
Manhole

Storm Sewer Line

Permeable Asphalt

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMP 21,780]sq-ft

‘é TP (Ib/yr) 0.4 0.1%

= TSS (Ib/yr) 175 0.1%
Volume (acre-feet/yr) 1.4 0.1%
Administration & Promotion Costs* $2,920
Design & Construction Costs** $218,676
Total Estimated Project Cost (2015) $221,596
Annual O&M*** $16,335

> |30-yr Average Cost/lb-TP $59,304

§ 30-yr Average Cost/1,000lb-TSS $135,552

& 30-yr Average Cost/ac-ft Vol. $16,944

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($10/sqg-ft for materials and labor) + (12 hours at $73/hour for design)

***($0.75/sq-ft for routine maintenance)
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Project ID: 5-F

Permeable Check Dam
Subcatchment 5-10

Drainage Area — 3.3 acres
Location — Within county ditch north of

County Road 10 o : i 89TH/AVEINE RS
Property Ownership — Public (Anoka County) Qe g‘ !  ad

Site Specific Information — Stormwater S
generated on commercial properties along
University Ave. NE and 89" Ave NE drains to
the ditch north of County Road 10. This ditch
flows east and directly into Springbrook. A
permeable check dam is proposed along the
ditch to promote sediment and debris
accumulation upstream of the dam and
dissolved pollutant retention within the dam.
A check dam modeled for this location was 2’ e T
high (on average), 4’ long, and 20’ in width to €3 suocatchment oundary
span the ditch. prareeront

Manhole

Storm Sewer Line

Permeable Check Dam

New %
Cost/Removal Analysis

Number of BMPs 1

§ Total Size of BMP 208|cu-ft

‘é TP (Ib/yr) 1.1 0.2%

= TSS (Ib/yr) 378 0.3%
Volume (acre-feet/yr) 1.1 0.1%
Administration & Promotion Costs* $2,920
Design & Construction Costs** $12,528
Total Estimated Project Cost (2015) $15,448
Annual O&M*** $365

> |30-yr Average Cost/Ib-TP $800

§ 30-yr Average Cost/1,000lb-TSS $2,328

& 30-yr Average Cost/ac-ft Vol. $800

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information

***(5 hours for each dam at $73/hour for cleaning sediment/debris and maintenance)

Springbrook Stormwater Retrofit Analysis



D catchment Profiles

Catchment SP-6

Existing Catchment Summary

Acres 242.6
Dormi
ominant Land Residential
Cover
Parcels 317

CATCHMENT DESCRIPTION

Land use within catchment SP-6 is
dominated by single-family residential
lots. Also within the catchment are the
Church of St. Timothy, Calvin Christian
School, Anoka County Judicare, and
numerous commercial businesses in
the southwest. The western boundary
of the catchment is Springbrook, while
the southern boundary is either County
Road 10 or 89™ Ave NE. The eastern
boundary is Central Ave. NE.

EXISTING STORMWATER TREATMENT
Numerous stormwater treatment
ponds exist throughout the
catchment. Beginning in the east, a
series of stormwater ponds and an
infiltration basin along State Highway
10 treat runoff from the freeway and
commercial properties west of Central
Ave. NE: WP12 in subcatchment 6-1,
WP13 in subcatchment 6-2, IB1 in
subcatchment 6-4, and WP10 in

@Apm= Springbrook Channel

subcatchment 6-5. Anoka County N s JE =S ¥ Subcatchment Connectiity
) g < : s (€8 subcatchment Boundary
Judicare also has a treatment pond N S 7> Exising BPs

(WP11) located near the northern
extent of its campus in subcatchment 6-3. In the west, the Christ Lutheran Church has a pond (WP45)
treating runoff generated within the property (subcatchment 6-12). Church of St. Timothy, following a
recent parking lot renovation, installed four infiltration basins to treat runoff generated from its building
and parking lot (IB1 through 1B4 in subcatchments 6-8 through 6-11).

Outside of the subcatchments noted above, stormwater runoff from the residential lots within the
central portion of the catchment flows untreated to Springbrook. Runoff from the commercial land use
in the southwest is conveyed into a ditch running along County Road 10 (subcatchment 6-17). This ditch
discharges directly into Springbrook.

Springbrook Stormwater Retrofit Analysis



Catchment Profiles

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.

Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 64

stormwater retention ponds, infiltration basins, natural wetlands,
hydrodynamic device

TP (Ib/yr) 1,874.0 1,206.1 64% 667.9

TSS (Ib/yr) 731,718 582,303 80% 149,415

Volume (acre-feet/yr) 1,541.8 97.6 6% 1,444.2

BMP Types

Treatment

PROPOSED RETROFITS OVERVIEW

Practices proposed in this catchment focus on the residential and commercial areas that discharge to
Springbrook without treatment. Curb-cut rain gardens were proposed in the single-family residential
neighborhoods, especially along 91° Ave. NE. Permeable asphalt was proposed to treat the strip mall
and its parking lot along 89" Ave. NE. Lastly, an infiltration basin was also explored on the strip mall
property within a median south of the parking lot.

PROPOSED RETROFITS CONSIDERED BUT REJECTED

Five sites were chosen for hydrodynamic devices treating both single-family residential in
subcatchments 6-13 and 6-14 and commercial runoff in subcatchments 6-15, 6-16, and 6-17.
WinSLAMM model results found none of the devices removed more than 20 |bs-TSS/year or 0.2 Ibs-
TP/year above what downstream in-line ponds and the Springbrook Nature Center wetland were
already treating. Considering their cost, such little pollutant retention made these devices cost-
prohibitive. Therefore, no hydrodynamic devices were proposed as retrofits in catchment SP-6.

Springbrook Stormwater Retrofit Analysis
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CURRENT STORMWATER INFRASTRUCTURE AND BMPS

Catchment Boundary
Subcatchment Boundary
Catch Basin Manhole
Flared-End Structure
Storm Sewer Manhole
Storm Sewer Line

Catch Basin

%/» Existing BMP
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Catchment Profiles

Project ID: 6-A

Curb-cut Rain Gardens

Catchment SP-6

Drainage Area — Varies

Location — Throughout catchment SP-6
Property Ownership — Private

Site Specific Information — Single-family lots
in catchment SP-6, specifically within
subcatchments 6-6, 6-7, 6-13, and 6-14,
provide various locations for curb-cut rain
gardens to treat stormwater pollutants from
private property. Up to 14 optimal sites were
found through desktop analysis. Considering
typical landowner participation rates,
scenarios with 6, 8, and 10 rain gardens were
analyzed.

. Curb-Cut Rain Garden
| @A Springbrook Channel

a Subcatchment Boundary

Discharge Point
@ CatchBasin
Q© Manhole

Storm Sewer Line

Curb-Cut Rain Garden

Cost/Removal Analysis New % New % New &
4 Treatment Reduction Treatment Reduction Treatment Reduction

Number of BMPs 6 8 10

E Total Size of BMPs 1,500]sq-ft 2,000|sqg-ft 2,500(sqg-ft

§ TP (Ib/yr) 1.8 0.3% 2.9 0.4% 3.5 0.5%

= TSS (Ib/yr) 378 0.3% 632 0.4% 767 0.5%
Volume (acre-feet/yr) 2.5 0.2% 4.5 0.3% 5.5 0.4%
Administration & Promotion Costs* $12,848 $14,600 $16,352
Design & Construction Costs** $44,256 $59,008 $73,760
Total Estimated Project Cost (2015) $57,104 $73,608 $90,112
Annual O&M*** $1,350 $1,800 $2,250

> [30-yr Average Cost/lb-TP $1,807 $1,467 $1,501

g 30-yr Average Cost/1,000Ib-TSS $8,607 $6,730 $6,850

& 30-yr Average Cost/ac-ft Vol. $1,301 $945 $955

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sqg-ft for materials and labor) + (12 hours/BMP at $73/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Springbrook Stormwater Retrofit Analysis
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[ | “_l; l N
° [0 50 100Feet §89TH AVE NE
Project ID: 6-B -,......_-

Permeable Asphalt
Subcatchment 6-16

Drainage Area — 4.0 acres

Location — 87" Ln. NE strip mall

Property Ownership — Private

Site Specific Information — The large parking
lot within the strip mall property provides an
opportunity for the installation of permeable
asphalt within the low-traffic areas of the lot.
Up to 1 acre of permeable asphalt is
proposed to treat this drainage area. A
smaller area of asphalt could be proposed
treating a smaller drainage area as well if
project and operations costs as proposed in
the table below are too high. Similar cost-

efficiencies could be used if the project were ' Permeable Asphat
to be downsized from what is proposed in the €3 subcechment Boundary |
table beIOW. | @ Discharge Point

A @ CatchBasin

QO Manhole

Storm Sewer Line

Permeable Asphalt

New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMP 43,560]sq-ft

‘é TP (Ib/yr) 0.8 0.1%

= TSS (Ib/yr) 347 0.2%
Volume (acre-feet/yr) 2.3 0.2%
Administration & Promotion Costs* $2,920
Design & Construction Costs** $436,476
Total Estimated Project Cost (2015) $439,396
Annual O&M*** $32,670

> |30-yr Average Cost/lb-TP $59,146

g 30-yr Average Cost/1,0001b-TSS $136,359

b 30-yr Average Cost/ac-ft Vol. $20,572

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($10/sqg-ft for materials and labor) + (12 hours at $73/hour for design)

***(50.75/sq-ft for routine maintenance)

Springbrook Stormwater Retrofit Analysis
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Project ID: 6-C

Infiltration Basin
Subcatchment 6-16

Drainage Area — 4.0 acres

Location — 87" Ln. NE strip mall

Property Ownership — Private

Site Specific Information — Space is available
along the boulevard between the strip mall
parking lot and 87" Ln. NE for an infiltration
basin to treat parking lot and roof runoff from
the property. A basin which ponds water to
6” was proposed based on the silty soils in
the region. A deeper basin could be installed
if infiltration rates determined at the site
allow for it. Two distinct sizes were modeled
(shown in the table below), both achieving
similar cost-efficiencies. ' Infration Baslr

NG
a Subcatchment Boundary

@ Discharge Point
@ CatchBasin

Infiltration Basin

Cost/Removal Analysis New % New %
y Treatment Reduction Treatment Reduction

Ponding Depth of BMP 6 inches 6 inches

§ Total Size of BMP 1,660[sq-ft 3,000]sq-ft

§ TP (Ib/yr) 1.1 0.2% 1.5 0.2%

= TSS (Ib/yr) 395 0.3% 554 0.4%
Volume (acre-feet/yr) 3.0 0.2% 3.9 0.3%
Administration & Promotion Costs* $2,920 $2,920
Design & Construction Costs** 525,776 545,876
Total Estimated Project Cost (2015) $28,696 $48,796
Annual O&M*** $275 $275

> |30-yr Average Cost/Ib-TP $1,120 $1,268

g 30-yr Average Cost/1,0001b-TSS $3,118 $3,432

& 30-yr Average Cost/ac-ft Vol. $411 $488

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($15/sq-ft for materials and labor) + (12 hours at $73/hour for design)
***($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Springbrook Stormwater Retrofit Analysis
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Catchment SP-7

Existing Catchment Summary

Acres 242.6
Dormi
ominant Land Residential
Cover
Parcels 360

CATCHMENT DESCRIPTION

This catchment is largely single-family
residential lots, with an exception
being businesses along County Road
10 in the southwest. Runoff in this
catchment drains to a storm sewer
line running from east to west along
87" Ave. NE and 87" Ln. NE. This
storm sewer line also drains Laddie
Lake and discharges into the ditch
along County Road 10.

EXISTING STORMWATER TREATMENT
This catchment has just one structural
stormwater BMP, a wet pond (WP15)
for the Anoka County Library in
subcatchment 7-2. This pond accepts
runoff generated within the library
property and overflows into the 87"
Ave. NE storm sewer line.

Listed below are network-level base
and existing loading for catchments
SP-1 to SP-13. Each of these
catchments drain to the three in-line
ponds in SP-9 and the Springbrook
Nature Center wetland in SP-13,
These waterbodies supply stormwater

} @fgm= Springbrook Channel

Subcatchment Connectivitiy

@ Subcatchment Boundary
“7» Existing BMPs

treatment to over 2,300 acres of the Springbrook subwatershed.

Existing Conditions

Number of BMPs

BMP Types
TP (Ib/yr)

Treatment

TSS (Ib/yr)
Volume (acre-feet/yr)

Base Loading Treatment Net Treatment %

Existing Loading

stormwater retention ponds, infiltration basins, natural wetlands,

hydrodynamic device

1,874.0 1,206.1 64% 667.9
731,718 582,303 80% 149,415
1,541.8 97.6 6% 1,444.2

Springbrook Stormwater Retrofit Analysis
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PROPOSED RETROFITS OVERVIEW

Soils in this catchment are generally well-drained Zimmerman soils conducive to infiltration practices.
Curb-cut rain gardens have been proposed for residential properties throughout the catchment and an
infiltration basin has been proposed for Little Bit Park. This basin is intended to act as an oversized,
vegetated rain garden accepting runoff from the park and surrounding residential properties.

PROPOSED RETROFITS CONSIDERED BUT REJECTED

Hydrodynamic devices were initially proposed along 88" Ave. NE in subcatchment 7-3 and Able St. NE in
subcatchment 7-1. WinSLAMM model results found neither of the devices removed more than 15 Ibs-
TSS/year or 0.2 Ibs-TP/year above what downstream in-line ponds and the Springbrook Nature Center
wetland were already treating. Considering their cost, such little pollutant retention made these devices
cost-prohibitive. Therefore, no hydrodynamic devices were proposed as retrofits in catchment SP-7.

Springbrook Stormwater Retrofit Analysis
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POTENTIAL RETROFITS
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Project ID: 7-A

Curb-cut Rain Gardens
Catchment SP-7

Drainage Area — Varies

Location — Throughout catchment SP-7
Property Ownership — Private

Site Specific Information — Single-family lots
in catchment SP-7, specifically within
subcatchments 7-1 and 7-3, provide various
locations for curb-cut rain gardens to treat
stormwater pollutants from private property.
Up to 14 optimal sites were found through
desktop analysis. Considering typical
landowner participation rates, scenarios with
6, 8, and 10 rain gardens were analyzed.

Subcatchment Boundary
Discharge Point

Catch Basin

Manhole

Storm Sewer Line

Curb-Cut Rain Garden

Cost/Removal Analysis New “ New “ New “
4 Treatment Reduction Treatment Reduction Treatment Reduction

Number of BMPs 6 8 10

E: Total Size of BMPs 1,500]sq-ft 2,000|sg-ft 2,500(sg-ft

§ TP (Ib/yr) 1.9 0.3% 2.9 0.4% 3.6 0.5%

= TsS (Ib/yr) 455 0.3% 667 0.4% 810 0.5%
Volume (acre-feet/yr) 3.4 0.2% 5.3 0.4% 6.4 0.4%
Administration & Promotion Costs* $12,848 $14,600 $16,352
Design & Construction Costs** $44,256 $59,008 $73,760
Total Estimated Project Cost (2015) $57,104 $73,608 $90,112
Annual O&M*** $1,350 $1,800 $2,250

> |30-yr Average Cost/lb-TP $1,712 $1,467 $1,459

g 30-yr Average Cost/1,000Ib-TSS $7,150 $6,377 $6,486

b 30-yr Average Cost/ac-ft Vol. $957 $803 $821

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sq-ft for materials and labor) + (12 hours/BMP at $73/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Springbrook Stormwater Retrofit Analysis
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200 Feet

Project ID: 7-B

Infiltration Basin
Subcatchment 7-1

Drainage Area — 12.3 acres

Location — Little Bit Park

Property Ownership — Public (City of Blaine)
Site Specific Information — Residential
stormwater runoff from Tyler St. NE, Polk St.
NE, and 86™ Ave. NE. flows north along Tyler
St. NE past Little Bit Park. An infiltration basin
could be installed in the northwest corner of
the park to treat runoff from these roadways.
A 1,500 sg-ft., 1 ft. deep basin was proposed
based on the space available between the
basketball court and Tyler St. NE.
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Infiltration Basin

Subcatchment Boundary P
Discharge Point

Catch Basin

Infiltration Basin

New %
Removal Analysi:
Cost/Remova alysis Treatment Reduction

Ponding Depth of BMP 12 inches

§ Total Size of BMP 1,500]sq-ft

§ TP (Ib/yr) 1.6 0.2%

= TSS (Ib/yr) 376 0.3%
Volume (acre-feet/yr) 2.3 0.2%
Administration & Promotion Costs* $2,920
Design & Construction Costs** $30,876
Total Estimated Project Cost (2015) $33,796
Annual O&M*** $275

> [30-yr Average Cost/Ib-TP $876

g 30-yr Average Cost/1,000lb-TSS $3,727

& 30-yr Average Cost/ac-ft Vol. $609

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($20/sq-ft for materials and labor) + (12 hours at $73/hour for design)
***($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Springbrook Stormwater Retrofit Analysis
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Catchment SP-8

Existing Catchment Summary

Acres 405.4
Domi L
ominant Land Residential
Cover
Parcels 537

CATCHMENT DESCRIPTION

This is the easternmost catchment in
the Springbrook subwatershed.
Properties in the catchment north of
85" Ave. NE are in the City of Blaine
and those south of 85" Ave. NE are in
the City of Spring Lake Park. The
entire catchment drains to Laddie
Lake, and is bounded by Hastings St.
NE and the City of Mounds View to
the east and County Road 10 to the
south. Central Ave. NE bisects the
catchment. Land use is
predominantly single-family
residential, with commercial and
industrial properties along Central
Ave. NE and County Road 10. This
catchment also has a greater
proportion of pervious space
compared to many other catchments,
with undeveloped properties and
parks dotting the landscape.

EXISTING STORMWATER TREATMENT

All stormwater generated within this
catchment flows to Laddie Lake,
which was considered a stormwater

@fp== Springbrook Channel
Subcatchment Connectivitiy

pond for this analysis as it provides treatment to upstream properties draining to it (WP14;
subcatchment 8-5). This lake is quite shallow, with a maximum depth of just 4 ft. Even so this lake

seldom overflows and provides adequate storage for the catchment.

One other BMP upstream of Laddie Lake in catchment SP-8 is a small pond (WP46) which treats roadway

runoff from the Central Ave. NE/County Road 10 interchange in subcatchment 8-3.

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.

Springbrook Stormwater Retrofit Analysis
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Existing Conditions

Number of BMPs

Base Loading Treatment Net Treatment %

Existing Loading

BMP Types

stormwater retention ponds, infiltration basins, natural wetlands,

hydrodynamic device

TP (Ib/yr)

Treatment

TSS (Ib/yr)

Volume (acre-feet/yr)

1,874.0 1,206.1 64% 667.9
731,718 582,303 80% 149,415
1,541.8 97.6 6% 1,444.2

PROPOSED RETROFITS CONSIDERED BUT REJECTED

A variety of stormwater BMPs were modeled for this catchment, including hydrodynamic devices, new
ponds, infiltration basins, curb-cut rain gardens, and a stormwater diversion. None of these items were
found to be cost-effective as Laddie Lake (WP14) adequately treats the catchment. The lake seldom
overflows into the Springbrook storm sewers, except during large storm events. As only these events
would be treated above what Laddie Lake currently treats, BMPs installed here couldn’t provide enough

additional treatment to benefit Springbro

ok.
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Catchment SP-9

Existing Catchment Summary

Acres 257.5
Dominant Land .
Commercial
Cover
Parcels 79

CATCHMENT DESCRIPTION

This catchment is dominated by large
commercial and industrial properties,
as well as undeveloped properties
along the Springbrook stream corridor.
The catchment is bounded by
University Ave. NE and County Road 10
to the east, 85™ Ave. NE to the south,
and the Burlington Northern railroad
tracks to the west. Springbrook runs
from east to west through much of the T
catchment, turning south as it nears SP-9 Sub

the Springbrook Nature Center e
downstream in catchment SP-13. €3 cusassiont iy

/> Existing BMPs

EXISTING STORMWATER TREATMENT
Fifteen stormwater ponds are
distributed throughout the catchment,
most of which treat the properties
they were built upon. Exceptions to
this are:
1. Ponds WP32, WP31, and WP30
in subcatchments 9-9, 9-10,
and 9-11, respectively, which
are in-line with one another
and treat commercial
properties west of County
Road 10 and north of 85" Ave. NE. WP30 in subcatchment 9-11 overflows into a dltch north of
85™ Ave. NE and subsequently drains to pond WP35 in subcatchment 9-27. Overflow from pond
WP35 is maintained by a discharge control structure.
2. Ponds in-line with Springbrook, including ponds along the boundaries of subcatchments 9-5/9-6
(WP40), 9-7/9-8 (WP39), and 9-17/9-18 (WP41), which provide treatment to their respective
subcatchments and to all areas upstream.

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.

Springbrook Stormwater Retrofit Analysis
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Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 64

stormwater retention ponds, infiltration basins, natural wetlands,
hydrodynamic device

TP (Ib/yr) 1,874.0 1,206.1 64% 667.9

TSS (Ib/yr) 731,718 582,303 80% 149,415

Volume (acre-feet/yr) 1,541.8 97.6 6% 1,444.2

BMP Types

Treatment

PROPOSED RETROFITS OVERVIEW

Proposed retrofits in this catchment target areas that have an opportunity to have existing treatment
enhanced to better meet the needs of the contributing drainage area. New practices include IESF
benches for two retention ponds. Within subcatchment 9-11, an IESF bench could be installed along
pond WP30 to better treat phosphorus (particularly in dissolved form). A similar (but possibly much
larger) structure could be installed along the western bank of pond WP41 in subcatchment 9-18.

PROPOSED RETROFITS CONSIDERED BUT REJECTED

A hydrodynamic device was initially proposed along Springbrook Dr. NW in subcatchment 9-4 to treat
runoff from commercial properties west of State Highway 47. WinSLAMM model results found the
device removed less than 20 Ibs-TSS/year and 0.2 |bs-TP/year above what downstream in-line ponds in
the catchment and the Springbrook Nature Center wetland in catchment SP-13 wetland were already
treating. Considering the cost of the project, such little pollutant retention made this device cost-
prohibitive. Therefore, the hydrodynamic device was not proposed as a retrofit.

Also, permeable asphalt was investigated within the large parking area of the Honeywell Aerospace
factory in subcatchment 9-19, but found to be cost-prohibitive based on low pollutant removal values
and high installation cost.

Springbrook Stormwater Retrofit Analysis
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Catchment Profiles

175 350 Feet

Project ID: 9-A

IESF Bench
Subcatchment 9-11

Drainage Area — 25.6 acres

Location — East of retention pond 30 (WP30)
Property Ownership — Private

Site Specific Information — \WP30 provides
treatment to over 25 acres of predominantly
paved, commercial properties. Although
WP30 and its in-line, upstream ponds provide
sufficient treatment for particulate pollutants
through settling, dissolved pollutants can
easily advect through them without
treatment. Space is available along the
pond’s eastern shore for installation of an
IESF bench to better provide treatment for
dissolved constituents, mainly phosphorus.

@Rgoe Springbrook Channel

Although WP30 is deep enough for an IESF € suscatchment Boundary
now it is rather shallow (~3 ft. deep on Digéheige(Poift ‘
. . . Catch Basin Proposed BMP Size
average), and sediment accumulation in the Manhol -
|ESF Bench
pond should be tracked to ensure enough storm Sewer Line -

settling occurs in the pond to not compromise i
IESF function by clogging the filter. If average pond depth is below 3 ft., pond excavation should also be
considered prior to installation of the IESF.

IESF Bench

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMPs 4,000]|sqg-ft

§ TP (Ib/yr) 1.7 0.3%

= TSS (Ib/yr) 0 0.0%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $5,475
Design & Construction Costs** $218,720
Total Estimated Project Cost (2015) $224,195
Annual O&M*** $918

> |30-yr Average Cost/Ib-TP $4,936

§ 30-yr Average Cost/1,000lb-TSS N/A

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

*Indirect Cost: 75 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information
**%$10,000/acre for IESF

Springbrook Stormwater Retrofit Analysis
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Project ID: 9-B

[ESF Bench
Subcatchment 9-18

Drainage Area — 1,767.4 acres (including all
upstream subcatchments)

Location — Southwest of wet pond 41 (WP41)
Property Ownership — Private

Site Specific Information — \WP41 provides
treatment to catchments SP-1 through SP-8,
SP-10, SP-11, and portions of SP-9, totaling
1,767 acres. This pond and in-line ponds
WP39 and WP40 provide some treatment
through settling. An IESF could be installed
just upstream of the outlet control structure
southwest of WP41 to better treat for
dissolved pollutant species, specifically
phosphorus. The project was proposed to

@Rgoe Springbrook Channel

impact as little of the wetland along WP41 as €3 suocatchment Boundary
possible, with the IESF (as proposed in the
map to the right) running adjacent to the '
Springbrook channel on either bank. StogmSever Hoe

@ Discharge Point
. Catch Basin
¢]

Manhole

IESF Bench

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs

Total Size of BMPs

TP (Ib/yr)

TSS (Ib/yr)

Volume (acre-feet/yr)
Administration & Promotion Costs*
Design & Construction Costs**
Total Estimated Project Cost (2015)
Annual O&M***

30-yr Average Cost/Ib-TP

op
€S rcrmisaniee [
B i P 87TH|LNINW \

3

O Manole
Storm Sewer Line

om
I.~
0.0

Treatment

?1

=
3
(=)
>
=]
@
z
w
w
2
(©)
[2
w
>
w
|

>
§ 30-yr Average Cost/1,0001b-TSS N/A ; Ik
& 30-yr Average Cost/ac-ft Vol. N/A oz =] s |

*Indirect Cost: 100 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information
**%($10,000/acre for IESF) + ($6,000 for annual lift station maintenance and calibration

[ 75 150 300 Feet
g

3 55
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Catchment SP-10

Existing Catchment Summary

Acres 20.4
Dominant Land .
Commercial
Cover
Parcels 10

CATCHMENT DESCRIPTION

This is the smallest catchment in this
analysis, and contains portions of
University Ave. NE and State Highway
47 as well as the businesses
immediately east of the highways.

EXISTING STORMWATER TREATMENT
All runoff generated within the
catchment is intercepted in parking lot
catch basins and discharged into an
infiltration basin (IB6) east of the
intersection between University Ave.
NE and State Highway 47. Overflow
from the basin flows west to a ditch
along State Highway 47 and
subsequently discharges into
Springbrook.

Listed below are network-level base
and existing loading for catchments SP-
1 to SP-13. Each of these catchments
drain to the three in-line ponds in SP-9
and the Springbrook Nature Center

wetland in SP-13, These waterbodies | 2 et
ubcatchment Boundary

supply stormwater treatment to over Exiting BMPs

2,300 acres of the Springbrook TN

subwatershed.

Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 64

stormwater retention ponds, infiltration basins, natural wetlands,
hydrodynamic device

TP (Ib/yr) 1,874.0 1,206.1 64% 667.9

TSS (Ib/yr) 731,718 582,303 80% 149,415

Volume (acre-feet/yr) 1,541.8 97.6 6% 1,444.2

BMP Types

Treatment

Springbrook Stormwater Retrofit Analysis
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PROPOSED RETROFITS OVERVIEW

The infiltration basin located east of the intersection between University Ave. NE and State Highway 47
can be expanded and dredged to allow for a greater ponding depth, increased sedimentation, and
increased infiltration of stormwater.

Springbrook Stormwater Retrofit Analysis
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Project ID: 10-A

BMP Modification
Subcatchment 10-1

Drainage Area — 20.7 acres

Location — Infiltration basin 6 (1B6)

Property Ownership — Private

Site Specific Information — |B6 currently
treats runoff from commercial properties
between 85" Ln. NE and University Ave. NE.
The basin is rather shallow, averaging less
than 6” of depth throughout the basin below
the inlet elevation of the drainage pipe. Soils
in the region are generally sandy, and could
allow excavation for an additional 6” of
ponding depth. This increase would achieve
an additional 10,780 cu-ft. of storage.
Similarly, undeveloped space exists to the

@Rgoe Springbrook Channel

east of the BMP to up to double the size of €3 suocechment Boundary

@ Discharge Point

the practice. Expanding the size of the basin, || B G
while still retaining a 6” depth, could B o veos
potentially reach the same pollutant goal as G SomiBenertine
excavation of the existing basin geometry. ~—

BMP Modification

. New %
Cost/Removal Analysis Treatment Reduction

Ponding Depth of BMP 12 inches

§ Total Size of BMP 21,570]sq-ft

5 TP (Ib/yr) 0.8 0.1%

= TSS (Ib/yr) 271 0.2%
Volume (acre-feet/yr) 1.8 0.1%
Administration & Promotion Costs* $2,920
Design & Construction Costs** $78,000
Total Estimated Project Cost (2015) $80,920
Annual O&M*** $275

> |30-yr Average Cost/lb-TP $3,715

g 30-yr Average Cost/1,000lb-TSS $10,968

by 30-yr Average Cost/ac-ft Vol. $1,651

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information

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

Springbrook Stormwater Retrofit Analysis
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Catchment SP-11

Existing Catchment Summary

Acres 68.1
Dominant Land .
Commercial
Cover
Parcels 12

CATCHMENT DESCRIPTION

This catchment is exclusively
commercial, including various
properties along County Road 10 such
as portions of the Northtown Mall and
Home Depot. The catchment has the
highest percentage of impervious
surface of all catchments (77% of total
area) in the Springbrook
subwatershed. Springbrook is
conveyed under County Road 10 via
two 36” RCPs and daylights in the ditch
southeast of the intersection between
County Road 10 and University Ave.
NE.

EXISTING STORMWATER TREATMENT
Runoff generated within this
catchment flows quickly over paved
surfaces to either (i) the ditch south of
County Road 10 (subcatchment 11-1)
for businesses east of Jefferson St. NE
or (ii) ponds in subcatchments 11-2
(WP20) and 11-3 (WP21) for
businesses west of Jefferson St. NE.
Both the ponds and ditch discharge
directly to Springbrook.

Subcatchment Connectivitiy

Cc:@ Subcatchment Boundary

77 Existing BMPs

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.

Springbrook Stormwater Retrofit Analysis
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Existing Conditions

Number of BMPs

Base Loading Treatment Net Treatment %

Existing Loading

BMP Types

stormwater retention ponds, infiltration basins, natural wetlands,

hydrodynamic device

TP (Ib/yr)

Treatment

TSS (Ib/yr)

Volume (acre-feet/yr)

1,874.0 1,206.1 64% 667.9
731,718 582,303 80% 149,415
1,541.8 97.6 6% 1,444.2

PROPOSED RETROFITS OVERVIEW

Two retrofits are proposed in this catchment. The first is a permeable check dam in the ditch south of
County Road 10. This practice would treat properties east of Jefferson St. NE through the deposition of
sediment and debris behind the dam and through filtration via an iron-enhanced sand medium within
the dam. The second proposed practice is an IESF pond bench located on the northern bank of pond
WP20. The bench would be designed to treat dissolved pollutant species that would have exited the
pond through its overflow structure and discharged directly into Springbrook.

Springbrook Stormwater Retrofit Analysis
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Project ID: 11-A

Permeable Check Dam
Subcatchment 11-1

Drainage Area — 27.4 acres

Location — Ditch south of County Road 10
Property Ownership — Public (Anoka County)
Site Specific Information — A mowed ditch
between the Northtown Mall and County
Road 10 conveys stormwater discharge from
the mall parking lot and businesses flanking
Jefferson St. NE. This ditch flows west and
directly into Springbrook. A permeable check
dam is proposed along the ditch to promote
sediment and debris accumulation upstream
of the dam and dissolved pollutant retention
within the dam. A check dam modeled for
this location was 2’ high (on average), 4’ long, e

and 16’-20’ in width to span the ditch. | €3 subcotchment Boundary bk

@ Discharge Point
@ CatchBasin
© Manhole

Storm Sewer Line

Permeable Check Dam

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMP 208[cu-ft

‘é TP (Ib/yr) 1.5 0.2%

= TSS (Ib/yr) 434 0.3%
Volume (acre-feet/yr) 1.5 0.1%
Administration & Promotion Costs* $2,920
Design & Construction Costs** 512,528
Total Estimated Project Cost (2015) $15,448
Annual O&M*** $365

> |30-yr Average Cost/Ib-TP $587

2 [30-yr Average Cost/1,000lb-TSS $2,027

& 30-yr Average Cost/ac-ft Vol. $587

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information

***(5 hours for each dam at $73/hour for cleaning sediment/debris and maintenance)

Springbrook Stormwater Retrofit Analysis
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Project ID: 11-B

[ESF Bench
Subcatchment 11-2

Drainage Area — 29.8 acres

Location — North of retention pond 20 (WP20)
Property Ownership — Public (Anoka County)
Site Specific Information — \WP20 provides
treatment to nearly 30 acres of
predominantly paved, commercial properties.
Although WP20 provides sufficient treatment
for particulate pollutants through settling,
dissolved pollutants can easily advect through
the pond without treatment. Space is
available along the pond’s northern shore for
installation of an IESF bench (see map to the
lower right) to better provide treatment for
dissolved constituents, mainly phosphorus.

The IESF outlet structure should tie in directly | | €8 sucachment soundary

H H @ Discharge Point E =
';o t‘he SItChkto the north just upstream of ey I T Proposed BMP Size
prlng rook. I QO Manhole o : E -y e : - PR—

IESF Bench

. New
Cost/Removal Analysis Treatment

Storm Sewer Line

%
Reduction

Number of BMPs 1
§ Total Size of BMPs 4,000]sq-ft
§ TP (Ib/yr) 2.0 0.3%
= TSS (Ib/yr) 0 0.0%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $5,475
Design & Construction Costs** $183,720
Total Estimated Project Cost (2015) $189,195
Annual O&M*** $918
> |30-yr Average Cost/Ib-TP $3,612 --s»nngbrook Channel |
2 [30-yr Average Cost/1,000lb-Tss N/A C?f,;';"h"’a‘f;"‘::,‘f“""“ 4 \ /
& 30-yr Average Cost/ac-ft Vol. N/A ; ;a'“:j“ Proposed BMP Size

*Indirect Cost: 75 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information
**%$10,000/acre for IESF

IESF h
Slofm Sewer Line by - ESFDend

Springbrook Stormwater Retrofit Analysis
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Catchment SP-12

Existing Catchment Summary

Acres 116.8
Domi
ominant Land Residential
Cover
Parcels 216

CATCHMENT DESCRIPTION

Catchment SP-12 straddles the
municipal boundary between the Cities
of Blaine and Spring Lake Park. Land
use in the catchment is exclusively
commercial north of Sanburnol Dr. NE
in Blaine and a mix of residential and
commercial south of Sanburnol Dr. NE
in Spring Lake Park. The commercial
properties in Spring Lake Park are along
University Ave. NE. A portion of
Sanburnol Park is also within the

catchment in the City of Spring Lake \ Nt/ VNG Subcatchment Conneciily
Park \ ! 5 N 9 L‘I | (&) subeatchment Boundary

~ Existing BMPs

SP-12 Subcatchment Connectivity

SR [ |
‘\

EXISTING STORMWATER TREATMENT
All stormwater generated within the
catchment flows to pond WP22 in
subcatchments 12-1 and 12-3. In the
City of Blaine stormwater is quickly
intercepted by catch basins and
conveyed via storm sewers to the pond.
In Spring Lake Park, stormwater
primarily travels overland to catch
basins located on Lund Ave. NE, Manor
Dr. NE, and Maple Ave. NE. Overflow
from the pond is piped under University
Ave. NE and subsequently to Springbrook within the Springbrook Nature Center.

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.

Springbrook Stormwater Retrofit Analysis
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Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 64

£ stormwater retention ponds, infiltration basins, natural wetlands,
s BMP Types . .
E hydrodynamic device
£ TP (Ib/yr) 1,874.0 1,206.1 64% 667.9
TSS (Ib/yr) 731,718 582,303 80% 149,415
Volume (acre-feet/yr) 1,541.8 97.6 6% 1,444.2

PROPOSED RETROFITS OVERVIEW
Curb-cut rain gardens were proposed for the residential neighborhoods in Spring Lake Park. These

practices have particular use in this neighborhood as overland flow distance is large and rain gardens
could potentially decrease roadway flooding.

An IESF pond bench was also proposed along the western bank of pond WP22 to better treat dissolved
pollutant species within the pond.

Springbrook Stormwater Retrofit Analysis
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Project ID: 12-A

Curb-cut Rain Gardens
Subcatchment 12-1

Drainage Area — Varies

Location — Throughout subcatchment 12-1
Property Ownership — Private

Site Specific Information — Single-family lots
in subcatchment 12-1 provide various
locations for curb-cut rain gardens to treat
stormwater pollutants from private property.
The lack of stormwater infrastructure in the
subcatchment increases overland flowpaths,
thereby potentially increasing drainage areas
to gardens as well. Up to 10 optimal sites
were found through desktop analysis.
Considering typical landowner participation
rates, scenarios with 4, 6, and 8 rain gardens
were analyzed.

. Curb-Cut Rain Garden

ﬂ Subcatchment Boundary

Discharge Point
Catch Basin
Manhole

Storm Sewer Line

Curb-Cut Rain Garden

Cost/Removal Analysis New % New % New %
4 Treatment Reduction Treatment Reduction Treatment Reduction

Number of BMPs 4 6 8

§ Total Size of BMPs 1,000]|sq-ft 1,500|sqg-ft 2,000(sqg-ft

§ TP (Ib/yr) 1.8 0.3% 2.5 0.4% 3.2 0.5%

= TSS (Ib/yr) 457 0.3% 612 0.4% 761 0.5%
Volume (acre-feet/yr) 3.2 0.2% 4.4 0.3% 5.3 0.4%
Administration & Promotion Costs* $11,096 $12,848 $14,600
Design & Construction Costs** $29,504 $44,256 $59,008
Total Estimated Project Cost (2015) $40,600 $57,104 $73,608
Annual O&M*** $900 $1,350 $1,800

> |30-yr Average Cost/lb-TP $1,252 $1,301 $1,329

2 [30-yr Average Cost/1,000lb-Tss $4,931 $5,316 $5,589

B 30-yr Average Cost/ac-ft Vol. $704 $739 $803

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sqg-ft for materials and labor) + (12 hours/BMP at $73/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Springbrook Stormwater Retrofit Analysis
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Project ID: 12-B || [l

[ESF Bench
Subcatchments 12-1 and 12-3

Drainage Area — 118.3 acres (including all
upstream subcatchments)

Location — West of wet pond 22 (WP22)
Property Ownership — Public (MNDOQOT)

Site Specific Information — \WP22 provides
treatment to all subcatchment in catchment
12. The pond sufficiently treats this area for
particulates. Dissolved species, on the other
hand, more easily escape the pond untreated.
An IESF bench could be installed on the
western shore of the pond to better treat
dissolved constituents. The bench would
need to be installed such that it could easily
tie into the outlet structure on the south side

of the pond. A 7,000 sg-ft. bench is proposed Subcatchment Boundary |

. Discharge Point |
based on spgce available between the pond PP A i Proposed BMP Size
and State Highway 47. g Manfole | Bl =5 eonch

Storm Sewer Line

T I e

IESF Bench

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1 - _SANBURNOL DR NE

Total Size of BMPs 7,000]|sqg-ft

TP (Ib/yr) 6.0 0.9%
TSS (Ib/yr) 0 0.0%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $5,475
Design & Construction Costs** $277,480
Total Estimated Project Cost (2015) $282,955
Annual O&M*** $1,607 | o owmserim

,NORTHTOWN DR
—

1<

>

Treatment

MAPLEAVE -NE

]

L]

w
o
4
S
2
[T
=’
w
>
Al
=
=
b= -
-
woe
S
z
S

> |30-yr Average Cost/Ib-TP $1,840 § s

S { Storm Sewer Line |

-2 130-yr Average Cost/1,0001b-TSS N/A t

b = LL _l MANORIDRINE

&' 130-yr Average Cost/ac-ft Vol. N/A =3
*Indirect Cost: 75 hours at $73/hour i IESF Bench

[0 L T

**Direct Cost: See Appendix B for detailed cost information
**%$10,000/acre for IESF
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Catchment SP-13

Existing Catchment Summary

Acres 305.3
Dominant Land .
Commercial
Cover
Parcels 160

CATCHMENT DESCRIPTION
This catchment can be categorized by
three distinct areas,

1. Eastern portion of the
catchment (east of University
Ave. NE): primarily residential
with commercial properties
along University Ave. NE and
Park Terrace Elementary
School.

2. Central portion of the
catchment (west of University
Ave.NE): commercial properties
along University Ave. NE with
industrial properties between
Hickory St. NE and Main St. NE.

3. Western portion of the
catchment (Springbrook Nature
Center): nature preserve with
native prairie, forests, and
wetlands.

Springbrook flows through the Nature A\ 1| P ;
Center,s Wetland complex v A = A SP-13 Subcatchment Connectivity [

| ®Aw== Springbrook Channel

Subcatchment Connectivitiy
@ Subcatchment Boundary

EXISTING STORMWATER TREATMENT b oA\ Sl E Eisting BMPs
Stormwater flows from east to west AT mit- e s
towards the Springbrook Nature Center wetland. Most stormwater is conveyed through the storm
sewer network to at least one wet pond prior to entering the Nature Center. In total, twelve
stormwater ponds treat runoff within the catchment, many of which are in-line to one another. See
Appendix A for details on each pond.

Listed below are network-level base and existing loading for catchments SP-1 to SP-13. Each of these
catchments drain to the three in-line ponds in SP-9 and the Springbrook Nature Center wetland in SP-13,
These waterbodies supply stormwater treatment to over 2,300 acres of the Springbrook subwatershed.

Springbrook Stormwater Retrofit Analysis
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Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs 64

stormwater retention ponds, infiltration basins, natural wetlands,
hydrodynamic device

TP (Ib/yr) 1,874.0 1,206.1 64% 667.9

TSS (Ib/yr) 731,718 582,303 80% 149,415

Volume (acre-feet/yr) 1,541.8 97.6 6% 1,444.2

BMP Types

Treatment

PROPOSED RETROFITS OVERVIEW

Curb-cut rain gardens were proposed for the residential neighborhood east of University Ave. NE. A
modification to the pond in subcatchment 13-17 was also proposed to increase pond size and depth,
better utilizing the space available for a practice at this site.

PROPOSED RETROFITS CONSIDERED BUT REJECTED

An underground storage tank was initially proposed for Park Terrace Elementary School. This practice
would have intercepted stormwater from the northern portion of the school property, as well as
residential runoff upstream along 83 Ave. NE, Jefferson St. NE, and Madison St. NE, and stored it for
irrigating green space on the school property. This practice was not proposed in the final report as the
area draining to the practice location did not generate enough stormwater to necessitate a practice of
this size.

No projects outside of the BMP modification to WP48 were proposed in the commercial and industrial
properties west of University Ave NE. as all of the existing stormwater ponds within the catchment
provide sufficient treatment to stormwater in the area.

Springbrook Stormwater Retrofit Analysis
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Project ID: 13-A

Curb-cut Rain Gardens
Subcatchment 13-1

Drainage Area — Varies

Location — Throughout subcatchment 13-1
Property Ownership — Private

Site Specific Information — Single-family lots
in subcatchment 13-1 provide various
locations for curb-cut rain gardens to treat
stormwater pollutants from private property.
Up to 4 optimal sites were found through
desktop analysis. Considering typical
landowner participation rates, scenarios with
2 and 4 rain gardens were analyzed. Due to
similarities in landscape, proximity, and cost-
effectiveness, this project could be completed
with project 12-A, curb-cut rain gardens in > S—
subcatchment 12-1. € suscachment Bouncary

@ Discharge Point
@ CatchBasin
© Manhole

Storm Sewer Line

Curb-Cut Rain Garden

Cost/Removal Analysis New % New %
y Treatment Reduction Treatment Reduction

Number of BMPs 2 4

'§ Total Size of BMPs 500[sq-ft 1,000]sq-ft

‘5 TP (Ib/yr) 1.0 0.1% 1.7 0.3%

= TSS (Ib/yr) 206 0.1% 357 0.2%
Volume (acre-feet/yr) 1.8 0.1% 3.0 0.2%
Administration & Promotion Costs* $9,344 $11,096
Design & Construction Costs** $14,752 $29,504
Total Estimated Project Cost (2015) $24,096 $40,600
Annual O&M*** $450 $900

> |30-yr Average Cost/Ib-TP $1,253 $1,325

2 [30-yr Average Cost/1,0001b-TsS $6,083 $6,312

b 30-yr Average Cost/ac-ft Vol. $696 $751

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sq-ft for materials and labor) + (12 hours/BMP at $73/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Springbrook Stormwater Retrofit Analysis



Catchment Profiles

Project ID: 13-B

BMP Modification
Subcatchment 13-17

e

Drainage Area — 23.2 acres

Location — Wet pond 48 (WP48) east of Main
St. NE

Property Ownership — Private

Site Specific Information — Stormwater runoff
from the Sam’s Club and Bachman'’s furniture
commercial properties is conveyed via storm
sewer pipes to a pond (WP48) behind Sam’s
Club. This pond has not been well
maintained. The skimmer structure is no
longer functional and the pond has silted in
due to a lack of maintenance. A BMP
modification is proposed, which includes
increasing the depth of the pond through
modifications to the inlet and outlet control
structures. Some excavation will be needed
(estimated to be about 3,000 cu-yards), but a
large depression already exists on the site
such that excavation costs could likely be
minimized. The cost-benefit table below lists costs based on management level. Additional information
on these costs can be found in the BMP Descriptions section and in Appendices B and C.

BMP Modification

Cost/Removal Analysis New % New “ New “
4 Treatment Reduction Treatment Reduction Treatment Reduction

w
z,
w
3
=
=2
(72)
o
w
=
>4
=)

ol e 4 81 STYAVE NE e
O m—y e @ (

Q BMP Modification

) a Subcatchment Boundary
(<}
(]
o

Discharge Point
Catch Basin
Manhole

Storm Sewer Line

B RANCHERS|RDINE

Pond Management Level 1 2 3

§ Amount of Soil Excavated 3,000|cu-yards 3,000|cu-yards 3,000|cu-yards

§ TP (Ib/yr) 0.4 0.1% 0.4 0.1% 0.4 0.1%

= TSS (Ib/yr) 376 0.3% 376 0.3% 376 0.3%
Volume (acre-feet/yr) 0.0 0.0% 0.0 0.0% 0.0 0.0%
Administration & Promotion Costs* $5,840 $5,840 $5,840
Design & Construction Costs** $145,000 $190,000 $245,000
Total Estimated Project Cost (2015) $150,840 $195,840 $250,840
Annual O&M*** $900 $900 $900

9 30-yr Average Cost/lb-TP $14,820 $18,570 $23,153

3§ |30-yr Average Cost/1,000lb-TSS $15,766 $19,755 $24,631

5 30-yr Average Cost/ac-ft Vol. N/A N/A N/A

*Indirect Cost: 80 hours at $73/hour

**Direct Cost: See Appendix B for detailed cost information

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

Springbrook Stormwater Retrofit Analysis
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Catchment SP-14

Existing Catchment Summary

Acres 106.6
Dominant Land Residential

Cover

Parcels 161

CATCHMENT DESCRIPTION

SP-14 contains exclusively single-family
residential lots between East River
Road NW and the Mississippi River.
There is a large grade change across the
catchment, with an 80 ft. drop in
elevation between the highest point in
the catchment and the surface of the
Mississippi River. Stormwater runoff
flows to storm sewer lines on
Mississippi Blvd. NW and discharges
into the Mississippi River. This
catchment is not hydrologically
connected to Springbrook.

EXISTING STORMWATER TREATMENT
No structural stormwater BMPs exist
within this catchment.

Listed below are base and existing
loading for catchment SP-14.

Existing Conditions

Number of BMPs

BMP Types

TP (Ib/yr)
TSS (Ib/yr)
Volume (acre-feet/yr)

-~
<
[
£
S
2
~

f SP-14 Subcatchment Connectivity
3| @A Springbrook Channel
‘Subcatchment Connectivitiy

18] €8 suscatchment Boundary
Existing BMPs

Base Loading Treatment Net Treatment % Existing Loading

Springbrook Stormwater Retrofit Analysis
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Catchment Profiles

PROPOSED RETROFITS OVERVIEW

Curb-cut rain gardens were proposed at ideal locations near storm sewer catch basins. Soils are
favorable for infiltration practices throughout the catchment, but a lack of usable open space and public
land likely means residential rain gardens are the best option.

As stormwater runoff from this catchment is discharged directly to the Mississippi River, and is not
hydrologically connected to Springbrook, pollutant reductions would solely benefit the Mississippi
River.

Springbrook Stormwater Retrofit Analysis
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Project ID: 14-A

Curb-cut Rain Gardens
Catchment 14

Drainage Area — Varies

Location — Throughout catchment 14
Property Ownership — Private

Site Specific Information — Single-family lots
in catchment 14 provide various locations for
curb-cut rain gardens to treat stormwater
pollutants from private property. Upto 8
optimal sites were found through desktop
analysis. Considering typical landowner
participation rates, scenarios with 4, 6, and 8
rain gardens were analyzed.

' Curb-Cut Rain Garden

Catchment Profiles

133

[*# 6 Subcatchment Boundary
¥
| ©

Discharge Point
. Catch Basin
QO Manhole

Storm Sewer Line

Curb-Cut Rain Garden

G | Analvsi New % New % New %

ost/Removal Analysis Treatment Reduction Treatment Reduction Treatment Reduction
Number of BMPs 4 6 8

§ Total Size of BMPs 1,000]|sq-ft 1,500|sqg-ft 2,000(sqg-ft

5 TP(Ib/yr) 4.3 6.7% 6.1 9.5% 7.9 12.3%

K TSS ((LYA)) 1,363 7.4% 1,951 10.6% 2,509 13.6%
Volume (acre-feet/yr) 2.8 6.6% 4.0 9.4% 5.1 12.0%
Administration & Promotion Costs* $11,096 $12,848 $14,600
Design & Construction Costs** $29,504 $44,256 $59,008
Total Estimated Project Cost (2015) $40,600 $57,104 $73,608
Annual O&M*** $900 $1,350 $1,800

> |30-yr Average Cost/lb-TP $524 $533 $538

2 [30-yr Average Cost/1,000lb-Tss $1,653 $1,668 $1,695

B 30-yr Average Cost/ac-ft Vol. $805 $813 $834

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sqg-ft for materials and labor) + (12 hours/BMP at $73/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Springbrook Stormwater Retrofit Analysis



Catchment Profiles

Catchment SP-15

Existing Catchment Summary

Acres 144.4
Domi L
ominant Land Residential
Cover
Parcels 485

CATCHMENT DESCRIPTION

This catchment is split between single-
and multi-family residential land uses.
Multi-family units are primarily located
north of 85" Ave. NW and east of East
River Road NW. Stormwater
generated in the northern portion of
the catchment flows to ditching along
85™ Ave. NW and along the eastern
boundary of the catchment west of the
Burlington Northern railroad tracks. In
the southern half of the catchment,
stormwater is conveyed via pipes and
discharged directly into Springbrook.

EXISTING STORMWATER TREATMENT
Four stormwater ponds treat runoff
throughout the catchment. Three
(WP42, WP43, and WP44) are located
north of 85" Ave. NW and treat the
multi-family townhomes east of East
River Road NW. These ponds are in-line
and are well-sized to treat particulate
pollutants generated within their s Selingbrol S
drainage area. The fourth pond (WP53) 8 ity
accepts runoff from East River Road

NW and residences on either side of the
road. This pond is less than 200 ft. northwest of Springbrook and discharges into the creek. Listed
below are base and existing loading for catchment SP-15.

Net Existing
Treatment % Loading

Existing Conditions Base Loading Treatment

Number of BMPs 4

BMP Types stormwater retention ponds

Treatment

TP (Ib/yr) 98.5 15.6 16% 82.9
TSS (Ib/yr) 29,591 6,373 22% 23,218
Volume (acre-feet/yr) 77.4 0.5 1% 76.9

Springbrook Stormwater Retrofit Analysis
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PROPOSED RETROFITS OVERVIEW

Curb-cut rain gardens were proposed in the southern half of the catchment where single-family
residential lots with sandy soils favor infiltration practices. Hydrodynamic devices were proposed along
East River Road NW at 85 Ave. NW and along storm sewer lines in the southeastern portion of the
catchment to better treat particulate pollutants downstream of the in-line ponds in upstream
catchments. An IESF bench was proposed for pond WP42 to treat dissolved pollutant species from that
pond and the two ponds upstream. Lastly, a modification to pond WP53 was proposed, including
expanding the pond size to better accommodate the fifteen acre drainage area.

Springbrook Stormwater Retrofit Analysis
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Project ID: 15-A

Curb-cut Rain Gardens
Subcatchment 15-5

Drainage Area — Varies

Location — Throughout subcatchment 15-5
Property Ownership — Private

Site Specific Information — Single-family lots
in subcatchment 15-5 provide various
locations for curb-cut rain gardens to treat
stormwater pollutants from private property.
Up to 8 optimal sites were found through
desktop analysis. Considering typical
landowner participation rates, scenarios with
4, 6, and 8 rain gardens were analyzed. Large
slopes across many front yards in the
neighborhood may limit rain garden
opportunities within the subcatchment.

New

Cost/Removal Analysis

Curb-Cut Rain Garden

Springbrook Channel

Subcatchment Boundary :

Discharge Point

Catch Basin

%

New

Curb-Cut Rain Garden

%

New

%

Treatment Reduction Treatment Reduction Treatment Reduction

Number of BMPs 4 6 8

§ Total Size of BMPs 1,000]sq-ft 1,500]sq-ft 2,000[sq-ft

§ TP (Ib/yr) 3.5 4.2% 4.8 5.8% 5.8 7.0%

= TSS (Ib/yr) 1,102 4.7% 1,487 6.4% 1,807 7.8%
Volume (acre-feet/yr) 2.3 3.0% 3.0 3.9% 3.7 4.8%
Administration & Promotion Costs* $11,096 $12,848 $14,600
Design & Construction Costs** $29,504 $44,256 $59,008
Total Estimated Project Cost (2015) $40,600 $57,104 $73,608
Annual O&M*** $900 $1,350 $1,800

> |30-yr Average Cost/lb-TP $644 $678 $733

g 30-yr Average Cost/1,000lb-TSS $2,045 $2,188 $2,354

B 30-yr Average Cost/ac-ft Vol. $980 $1,084 $1,150

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sqg-ft for materials and labor) + (12 hours/BMP at $73/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Springbrook Stormwater Retrofit Analysis
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Project ID: 15-B

IESF Bench
Subcatchment 15-3

Drainage Area — 36.2 acres

Location — Southern shore of wet retention
pond 42 (WP42)

Property Ownership — N/A (no information
available for this parcel)

Site Specific Information — \WP42 provides
treatment to over 36 acres of predominantly
paved, commercial properties. Although
WP42 and its in-line, upstream ponds provide
sufficient treatment for particulate pollutants
through settling, dissolved pollutants can
easily advect through them without
treatment. Space is available along the

pond’s southern shore for installation of an ‘ IESF Pond Bench .
IESF bench (see map to the lower right) to g Subcatchment Boundary |
better provide treatment for dissolved DS S , :
. . Cateh Basin & Proposed BMP Size
constituents, mainly phosphorus. , Mol Rt

- |IESF Bench

Storm Sewer Line

IESF Bench

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1
§ Total Size of BMPs 2,000]sqg-ft
§ TP (Ib/yr) 2.4 2.9%
& TSS (Ib/yr) 0 0.0%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $5,475
Design & Construction Costs** $137,840 ,
Total Estimated Project Cost (2015) $143,315 8 e ——
Annual O&M*** $459 = ® CacnBasi
> |30-yr Average Cost/Ib-TP $2,182 s e S
2 [30-yr Average Cost/1,0001b-Tss N/A _ g i |
5 30-yr Average Cost/ac-ft Vol. N/A = 5 |:
*Indirect Cost: 75 hours at $73/hour \

**Direct Cost: See Appendix B for detailed cost information
**%$10,000/acre for IESF

Springbrook Stormwater Retrofit Analysis
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Project ID: 15-C

)

[=
__,

o :
[l 0 125 250Feet
L

Hydrodynamic Device
Subcatchment 15-4

Drainage Area — 14.1 acres X :

Location — Intersection of East River Road NW | /%=

and 85" Ave. N\W B B 86TH/AVEIN W/
Property Ownership — Public (City of Coon :

Rapids)

Site Specific Information — A hydrodynamic
device could be installed to accept runoff
from stormwater catch basins draining East
River Road NW and the single-family and
multi-family properties surrounding it.

. Hydrodynamic Device ¢ . ) >8A 5TH AVE ka
| aSubcatchmenlBoundary o
(]

Discharge Point
@ CatchBasin
© Manhole

Storm Sewer Line

Hydrodynamic Device

New %
Cost/Removal Analysis .

Number of BMPs 1

§ Total Size of BMPs 10|ft diameter

5 TP (Ib/yr) 1.2 1.4%

= TSS (Ib/yr) 517 2.2%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $1,752

Design & Construction Costs** $108,000
Total Estimated Project Cost (2015) 109,752
Annual O&M*** $840

> |30-yr Average Cost/Ib-TP $3,749
§ 30-yr Average Cost/1,0001b-TSS $8,701
& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: (24 hours at $73/hour)
**Direct Cost: ($72,000 for materials) + ($36,000 for labor and installation costs)

***per BMP: (4 cleanings/year)*(3 hours/cleaning)*($70/hour)

Springbrook Stormwater Retrofit Analysis
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Project ID: 15-D

Hydrodynamic Device
Subcatchment 15-5

Drainage Area — 22.6 acres

Location — Along 84" Ln NW

Property Ownership — Public (City of Coon
Rapids)

Site Specific Information — A hydrodynamic
device could be installed along the 84" Ln.
NW storm sewer line to accept runoff from
single-family properties draining to catch
basins on 84™ Ln. NW. The device was
proposed (as shown on the map to the right)
at the furthest downstream catch basin along
84™ Ln. NW. The device may need to be : R
moved upstream to ensure peak flows to the Q A—
device are minimized to reduce resuspension.

| @ Springbrook Channel
: Subcatchment Boundary
‘i @ Discharge Point
. Catch Basin
© Manhole

Storm Sewer Line

Hydrodynamic Device

) New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMPs 10|ft diameter

§ TP (Ib/yr) 1.9 2.3%

= TSS (Ib/yr) 715 3.1%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $1,752
Design & Construction Costs** $108,000
Total Estimated Project Cost (2015) $109,752
Annual O&M*** $840

> |30-yr Average Cost/Ib-TP $2,368

g 30-yr Average Cost/1,0001b-TSS $6,291

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

*Indirect Cost: (24 hours at $73/hour)
**Direct Cost: ($72,000 for materials) + (536,000 for labor and installation costs)

***per BMP: (4 cleanings/year)*(3 hours/cleaning)*($70/hour)

Springbrook Stormwater Retrofit Analysis
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Project ID: 15-E

Hydrodynamic Device
Subcatchment 15-5

y i < Vi
foo B

Drainage Area — 6.1 acres
Location — Along 83" Ln. NW
Property Ownership — Public (City of Coon
Rapids)
Site Specific Information — A hydrodynamic
device could be installed along the 83" Ln.
NW storm sewer line to accept runoff from
single-family properties draining to catch
basins on Larch St. NW and 83™ Ln. NW. The
device should be installed as far down the
83" Ln. NW storm sewer line as possible,
maximizing the drainage area to the practice.
Modeling results as noted in the table below
assume all catch basins along 83" Ln. NW ‘ Hydrodynamic Device
drain to the proposed practice. € suscatchment Boundary
)

Discharge Point
. Catch Basin
© Manhole

Storm Sewer Line

Hydrodynamic Device

) New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMPs 8|ft diameter

§ TP (Ib/yr) 0.6 0.7%

= TSS (Ib/yr) 252 1.1%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $1,752
Design & Construction Costs** $54,000
Total Estimated Project Cost (2015) $55,752
Annual O&M*** $840

> |30-yr Average Cost/Ib-TP $4,497

g 30-yr Average Cost/1,0001b-TSS $10,708

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

*Indirect Cost: (24 hours at $73/hour)
**Direct Cost: ($36,000 for materials) + (518,000 for labor and installation costs)

***per BMP: (4 cleanings/year)*(3 hours/cleaning)*($70/hour)

Springbrook Stormwater Retrofit Analysis



Catchment Profiles [HEE]

Project ID: 15-F

BMP Modification
Subcatchment 15-5

Drainage Area — 14.7 acres

Location — On existing wet retention pond 53
(WP53) site

Property Ownership — Private

Site Specific Information — An existing pond
(WP53) treats predominantly residential
runoff from along East River Road NW. The
pond is currently undersized for this drainage
area. A modification to this pond is proposed,
expanding the area and deepening the BMP.

The pond property is also privately owned, g~
b
o

larger blue oval estimates pond expansion to Stom Sewer Line
0.50 acres. The tables on the next page list
proposed pollutant

likely requiring a stormwater easement or - : T i e 1
Y ) ; g - HIRONTON|STINEL
potential outright purchase of the property )
- b o8
for any stormwater treatment improvements. ok &

The map to the lower right illustrates two | [ —— : HUGO/ST NE;_m
potential pond sizes. The smaller blue oval B @ Dichareroit i Z
. . | @ CatchBasin 5
estimates pond expansion to 0.25 acres. The || o e =
RS
(2

reductions from each of 0 50 100 200 300 Feet
. . L 1 1 1 1 1 J

these pond sizes. Detailed = 7

pond specifications, | LARCH;S? Wenw

including new stage-
storage relationships, are
noted in Appendix B.

| #\~= Springbrook Channel
, m Subcatchment Boundary
@ Discharge Point

@ Catch Basin
(o}

Proposed BMP Size
Manhole

Storm Sewer Line i, B D BMP:Mosification

Springbrook Stormwater Retrofit Analysis



Catchment Profiles

Proposed pollutant reductions from a 0.25 acre pond, requiring excavation of an estimated 900 cu-yards

of soil,

Cost/Removal Analysis

BMP Modification

New %
Treatment Reduction Treatment Reduction Treatment Reduction

New %

New %

Treatment

Efficiency

Pond Management Level 1 2 3

Amount of Soil Excavated 900]cu-yards 900]cu-yards 900|cu-yards

TP (Ib/yr) 0.6 0.7% 0.6 0.7% 0.6 0.7%
TSS (Ib/yr) 232 1.0% 232 1.0% 232 1.0%
Volume (acre-feet/yr) 0.0 0.0% 0.0 0.0% 0.0 0.0%
Administration & Promotion Costs* $5,840 $5,840 $5,840
Design & Construction Costs** $103,000 $116,500 $130,000
Total Estimated Project Cost (2015) $108,840 $122,340 $135,840
Annual O&M*** $900 $900 $900
30-yr Average Cost/lb-TP $7,547 $8,297 $9,047

30-yr Average Cost/1,000lb-TSS $19,517 $21,457 $23,397

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

*Indirect Cost: 80 hours at $73/hour

**Direct Cost: See Appendix B for detailed cost information

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

Proposed pollutant reductions from a 0.50 acre pond, requiring excavation of an estimated 2,500 cu-

yards of soil,

Cost/Removal Analysis

New %

BMP Modification

New %
Treatment Reduction Treatment Reduction Treatment Reduction

New %

Treatment

Efficiency

Pond Management Level 1 2 3

Amount of Soil Excavated 2,500]cu-yards 2,500]cu-yards 2,500]cu-yards

TP (Ib/yr) 1.1 1.3% 1.1 1.3% 1.1 1.3%
TSS (Ib/yr) 446 1.9% 446 1.9% 446 1.9%
Volume (acre-feet/yr) 0.0 0.0% 0.0 0.0% 0.0 0.0%
Administration & Promotion Costs* $5,840 $5,840 $5,840
Design & Construction Costs** $135,000 $172,500 $210,000
Total Estimated Project Cost (2015) $140,840 $178,340 $215,840
Annual O&M*** $900 $900 $900
30-yr Average Cost/lb-TP $5,086 $6,222 $7,359

30-yr Average Cost/1,000lb-TSS $12,544 $15,347 $18,149

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

*Indirect Cost: 80 hours at $73/hour

**Direct Cost: See Appendix B for detailed cost information

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

Springbrook Stormwater Retrofit Analysis
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Project ID: 15-G

IESF Bench
Subcatchment 15-5

Drainage Area — 2,347.9 acres

Location — Along northern banks of
Springbrook north of lronton St NE
Property Ownership — Private

Site Specific Information — Undeveloped
space is available adjacent to the creek
channel for an IESF bench to treat all of the
drainage from catchments SP-1 through SP-
13. The Springbrook Nature Center wetland
likely provides sufficient pretreatment of
particulates such that the bench can accept
inflow directly from the creek. The property
north of the creek, where the practice is
proposed, is predominantly owned by a single

IESF Pond Bench

Springbrook Channel

homeowner. If a large practice is pursued, : ‘ o~ €3 suocetchment Boundary
though, additional homeowners will also need | S 2 :T::Pl

to be included in the discussion. A lift station [~ & S . Manhole

and pump are proposed with this practice to o A0 Ston Sewer Line

ensure a steady input of water into the IESF
bench (although a gravity-fed IESF bench could also be pursued). The table below lists pollutant
reduction values and cost-effectiveness for two IESF bench sizes, 0.25 acres and 0.50 acres.

A second project site is also available pending the feasibility of this site. A similar IESF bench could be
installed within the Springbrook Nature Center property east of the Burlington Northern railroad tracks.
The bench would be situated between the access road along the property boundary and the extent of
the wetland north of the weir draining the park. The bench would fill as the water level in the wetland
grew and drain through the sand filter into an underdrain tied to the weir system. This project treats a
very similar drainage area as the proposed project site just downstream, so the pollutant reduction
values in the table below could be used for either site (although costs and cost-effectiveness may differ).
Also, the Nature Center wetland is infrequently drained to promote plant germination when the
emergent plant community begins to recede. This can often lead to complete drainage of the wetland
for a year or more, thereby removing any stormwater pollutant treatment the waterbody provides. This
must be taken into account when determining feasibility of this second potential site for an IESF bench.

The photo below shows both potential sites, the northern one within the Springbrook Nature Center
and the southern one along the creek north of Ironton St. NE. As noted in the photo, the storm sewer
lines conveying flow from SP-15 are downstream of the potential site. So, although this practice is
within SP-15 subwatershed, it would treat very little of the drainage generated within the
subwatershed.

Springbrook Stormwater Retrofit Analysis
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@Agme Springbrook Channel
Subcatchment Boundary
Discharge Point
Catch Basin

. Manhole
- - . B
3 1 E T i ; Storm Sewer Line
" 2
— il ;1

BN IRONTON/S jrT— ‘
K = a . ‘t' @ ‘ 4 | Proposed BMP Size
3 ol 8 ‘ B =sF Bench i

IESF Bench

Cost/Removal Analysis A % New %
Y Treatment Reduction Treatment Reduction

Number of BMPs 1 1

§ Total Size of BMPs 10,890(sq-ft 21,780(sq-ft

§ TP (Ib/yr) 66.5 10.0% 94.5 14.1%

= TSS (Ib/yr) 0 0.0% 0 0.0%
Volume (acre-feet/yr) 0.0 0.0% 0.0 0.0%
Administration & Promotion Costs* $7,300 $7,300
Design & Construction Costs** $540,930 $824,700
Total Estimated Project Cost (2015) $548,230 $832,000
Annual O&M*** $8,500 $11,000

> |30-yr Average Cost/Ib-TP $403 $410

2 [30-yr Average Cost/1,000lb-Tss N/A N/A

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

*Indirect Cost: 100 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information
***($10,000/acre for IESF) + ($6,000 for annual lift station maintenance and calibration)

Springbrook Stormwater Retrofit Analysis



Catchment SP-16

Existing Catchment Summary

Acres 144.4
Domi L
ominant Land Residential
Cover
Parcels 642

CATCHMENT DESCRIPTION
Catchment SP-16 is bounded by East
River Road NW to the east and the
Mississippi River to the west.
Springbrook bisects the catchment,
running from the northeast to
southwest corner. Land use is mostly
single-family residential, with multi-
family and commercial properties along
East River Road NW and parks dotting
the landscape throughout the
catchment.

EXISTING STORMWATER TREATMENT
Only one structural BMP lies within the
catchment, a typically dry detention
pond located in the southeastern
corner of subcatchment 16-13 (WP49).
The practice was designed primarily to
supply additional storage for backflow
from the Mississippi River during high
flow periods. In addition to this it
provides some treatment to its
drainage area (subcatchment 16-13).

Listed below are base and existing
loading for catchment SP-16.

Existing Conditions

Number of BMPs

BMP Types

Treatment

TP (Ib/yr)
TSS (Ib/yr)
Volume (acre-feet/yr)

Base Loading

1

Catchment Profiles [l

~ | SP-16 Subcatchment Connectivity

@ Springbrook Channel
‘Subcatchment Connectivitiy
Subeatchment Boundary

Treatment Net Treatment % Existing Loading

stormwater retention pond

140.9 6.4 5% 134.5
43,769 2,484 6% 41,285
99.0 0.3 0% 98.7

Springbrook Stormwater Retrofit Analysis



Catchment Profiles

PROPOSED RETROFITS OVERVIEW
The generally sandy, well-drained soils and predominantly single-family residential land use throughout
the catchment favor curb-cut rain gardens. In addition, two hydrodynamic devices were proposed in

the southeastern portion of the catchment.

Springbrook Stormwater Retrofit Analysis
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POTENTIAL RETROFITS
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Project ID: 16-A

Curb-cut Rain Gardens
Catchment 16

Drainage Area — Varies

Location — Throughout catchment SP-16
Property Ownership — Private

Site Specific Information — Single-family lots
in catchment SP-16 provide various locations
for curb-cut rain gardens to treat stormwater
pollutants from private property. Up to 26
optimal sites were found through desktop
analysis. Considering typical landowner
participation rates, scenarios with 8, 12, and
18 rain gardens were analyzed. Large slopes
across many front yards in the neighborhood
may also limit rain garden opportunities
within the subcatchment.

|| @ Springbrook Channel
Catchment Boundary
Discharge Point
Catch Basin
Manhole

Storm Sewer Line

New % New

Cost/Removal Analysis

s S
1,000 Feet |

Curb-Cut Rain Garden

%

Catchment Profiles

New

%

Treatment Reduction Treatment Reduction Treatment Reduction

Number of BMPs 8 12 18

§ Total Size of BMPs 2,000[sq-ft 3,000[sq-ft 4,000[sq-ft

§ TP (Ib/yr) 6.5 4.8% 9.6 7.1% 14.2 10.6%

= TSS (Ib/yr) 1,912 4.6% 2,916 7.1% 4,336 10.5%
Volume (acre-feet/yr) 5.2 5.3% 7.1 7.2% 10.4 10.5%
Administration & Promotion Costs* $14,600 $18,104 $23,360
Design & Construction Costs** $59,008 $88,512 $119,768
Total Estimated Project Cost (2015) $73,608 $106,616 $143,128
Annual O&M*** $1,800 $2,700 $4,050

> |30-yr Average Cost/lb-TP $654 $651 $621

g 30-yr Average Cost/1,000lb-TSS $2,225 $2,145 $2,034

B 30-yr Average Cost/ac-ft Vol. $818 $881 $848

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sqg-ft for materials and labor) + (12 hours/BMP at $73/hour for design)

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

Springbrook Stormwater Retrofit Analysis
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125 250 Feet [

Project ID: 16-B

Hydrodynamic Device

Subcatchment 16-7 : /
IRONTOJN STUNE A" 4

- i;’ ! ’-"321
Drainage Area — 11.1 acres ] 3 p s 3
Location — North of intersection between East | » ; o HUGO/STINE
River Road NW and Springbrook e S R N T e |
Property Ownership — Public (City of Fridley) ‘ h
Site Specific Information — A hydrodynamic
device could be installed to accept runoff
from stormwater catch basins draining
directly to Springbrook from East River Road
NW. The device should be installed as far
down the East River Road NW storm sewer
line as possible to maximize the drainage area
treated by the device.

sl

RUTHISTINERS

0) s

Subcatchment Boundary
Discharge Point

Catch Basin

Manhole

Storm Sewer Line

Hydrodynamic Device

) New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMPs 10|ft diameter

g TP (Ib/yr) 1.1 0.8%

= TSS (Ib/yr) 431 1.0%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $1,752
Design & Construction Costs** $108,000
Total Estimated Project Cost (2015) $109,752
Annual O&M*** $840

> |30-yr Average Cost/Ib-TP $4,089

2 [30-yr Average Cost/1,0001b-Tss $10,437

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

*Indirect Cost: (24 hours at $73/hour)
**Direct Cost: ($72,000 for materials) + (536,000 for labor and installation costs)

***per BMP: (4 cleanings/year)*(3 hours/cleaning)*($70/hour)

Springbrook Stormwater Retrofit Analysis
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Project ID: 16-C

Hydrodynamic Device
Subcatchment 16-8

RUTHIST{NE

ol

LIBERTY,STANE |08

YASHTONIAVEINE

Drainage Area — 7.4 acres

Location —Intersection of East River Road NW
and Liberty St. NE

Property Ownership — Public (City of Fridley)
Site Specific Information — A hydrodynamic
device could be installed to accept runoff
from stormwater catch basins draining East
River Road NW and the residential and
commercial properties flanking it. The device
was proposed further upstream the East River
Road NW storm sewer line to minimize the
overall drainage area to the practice, thereby
decreasing peak discharge and resuspension ' T—
of particulates within the device.

E| |
& I FEa
o @ ——— @ rm———O

LINCOLNISTIN

@Rgwe Springbrook Channel
Subcatchment Boundary y
Discharge Point
Catch Basin
Manhole

Storm Sewer Line

Hydrodynamic Device

) New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMPs 10|ft diameter

g TP (Ib/yr) 0.9 0.7%

= TSS (Ib/yr) 393 1.0%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $1,752
Design & Construction Costs** $108,000
Total Estimated Project Cost (2015) $109,752
Annual O&M*** $840

> |30-yr Average Cost/Ib-TP $4,998

g 30-yr Average Cost/1,0001b-TSS $11,446

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

*Indirect Cost: (24 hours at $73/hour)
**Direct Cost: ($72,000 for materials) + (536,000 for labor and installation costs)
***per BMP: (4 cleanings/year)*(3 hours/cleaning)*($70/hour)

Springbrook Stormwater Retrofit Analysis
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300 Feet

Project ID: 16-D

Hydrodynamic Device
Subcatchment 16-8

=

L5

Drainage Area — 16.5 acres

Location — Intersection of Longfellow St. NE
and Ashton Ave. NE

Property Ownership — Public (City of Fridley)
Site Specific Information — A hydrodynamic
device could be installed to accept runoff
from stormwater catch basins draining single-
family and multi-family residences on
Longfellow St. NE, 79 Way NE, Lincoln St. NE,
and Ashton Ave. NE.

| S

\

E

S lINCOLN;ST:N

>
®,

| S
. Hydrodynamic Device v
a Subcatchment Boundary |

Discharge Point
Catch Basin
Manhole

Storm Sewer Line

Hydrodynamic Device

) New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMPs 10|ft diameter

§ TP (Ib/yr) 1.6 1.2%

= TSS (Ib/yr) 617 1.5%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $1,752
Design & Construction Costs** $108,000
Total Estimated Project Cost (2015) $109,752
Annual O&M*** $840

2 |30-yr Average Cost/Ib-TP $2,812

g 30-yr Average Cost/1,0001b-TSS $7,291

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

*Indirect Cost: (24 hours at $73/hour)
**Direct Cost: ($72,000 for materials) + (536,000 for labor and installation costs)

***per BMP: (4 cleanings/year)*(3 hours/cleaning)*($70/hour)

Springbrook Stormwater Retrofit Analysis
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Project ID: 16-E

IESF Bench
Subcatchment 16-12

Drainage Area —2,701.9 acres

Location — City-owned property north of 79"
Way and just east of the creek channel
Property Ownership — City of Fridley

Site Specific Information — Undeveloped
space is available adjacent to the creek
channel and within Riverview Heights Park for
an IESF bench and sedimentation basin to
treat drainage from most of the Springbrook
subwatershed. The sites, just east of the
channel on city-owned property, flank 79"
Way NE (see photo below). The northern site
abuts private property.

The most feasible location is the northern

site, which could be excavated to allow for ' : Discharge Point
. . . . W ' Catch Basin
gravitational input into an IESF bench 2} B a0 B o s

installed adjacent to the creek. That strategy, i c ol Storm Sewer Line
though, may be unfeasible for two reasons. — MO8 C
First, little head loss is available between this site and the creek upstream of 79" Way to allow for
gravitational draining of the filter. Second, backwater from the Mississippi during high flow periods
could inundate the filter, releasing phosphorus bound to iron in the media. For these reasons a list
station is proposed for any IESF at this site. Potential benefits from a single project (0.25 acre IESF
without a sedimentation basin) proposed at this site are noted in the first column of the table below.

City-owned property also exists within Riverview Heights Park south of 79" Way NE. A second practice
in-line to one installed north of 79" Way NE could provide significant treatment to over 2,700 acres of
upstream drainage. The most effective option would include a sedimentation basin north of 79" Way
NE and an IESF south of 79" Way NE. The sedimentation basin would provide pretreatment to the filter,
settling sediments and phosphorus-laden particulates upstream of the practice. The filter could provide
treatment for dissolved constituents, specifically phosphorus, before outletting into Springbrook just
upstream of its confluence with the Mississippi River. The site of this IESF south of 79" Way NE, shown
in the figure below, is currently about 10 ft. above the water level of the Mississippi River under normal
conditions and about 4 ft. above the site north of 79" Way NE. It is recommended excavation here be
limited to ensure encroachment from the Mississippi River during high flows is prevented but that
gravitational flow from the sedimentation basin upstream is still possible. A second lift station may be
needed if high water from the Mississippi River requires a higher elevation for the IESF drain field at the
site south of 79" Way. Costs in the table below assume two lift stations will be required.

Springbrook Stormwater Retrofit Analysis
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Whichever project is pursued, a feasibility study is p =
required due to the high complexity of these 100 200 Feet
practices and sites.

| &A= springbrook Channel
Subcatchment Boundary
@ Discharge Point

5 - (i @ CatchBasin
Proposed BMP Size & G
Il EsFised. Basin B oA Storm Sewer Line

IESF Bench

Cost/Removal Analysis New % New % New @
4 Treatment Reduction Treatment Reduction Treatment Reduction

With or Without Sed. Basin w/out Sed. Basin w/ Sed. Basin w/ Sed. Basin

Total Size of IESF 10,890|sqg-ft 10,890|sqg-ft 21,780]sq-ft

TP (lb/yr) 69.7 7.9% 107.8 12.2% 137.7 15.6%
TSS (Ib/yr) 0 0.0% 14,962 7.0% 14,962 7.0%
Volume (acre-feet/yr) 0.0 0.0% 0.0 0.0% 0.0 0.0%
Administration & Promotion Costs* $7,300 $7,300 $7,300
Design & Construction Costs** $440,930 $646,930 $940,700
Total Estimated Project Cost (2015) $448,230 $654,230 $948,000
Annual O&M*** $8,500 $9,000 $11,500

Treatment

> |30-yr Average Cost/lb-TP $336 $286 $313
£ [30-yr Average Cost/1,000Ib-Tss N/A $2,059 $2,881
b 30-yr Average Cost/ac-ft Vol. N/A N/A N/A

*Indirect Cost: 100 hours at $73/hour
**Direct Cost: See Appendix B for detailed cost information
*#%($10,000/acre for IESF) + ($2,000/acre for sed. basin) + $6,000 for annual lift station maintenance and calibration

Springbrook Stormwater Retrofit Analysis



Project ID: 16-F

Streambank Stabilization

Ditch Inspection Station
11+00

Drainage Area — 2,701.9 acres

Location — Ditch inspection station 11+00
Property Ownership — Private

Information — During the 2011 ditch
inspection significant erosion was found along
the streambank at station 11+00 (see photo to
right). A project is proposed to stabilize the
bank and toe of the slope with rip rap and
erosion control blankets. Pollutant reduction
estimates are listed in the table below. Percent
reductions are based on subwatershed-wide
pollutant inputs to the creek. Eroding face
height was estimated to be 10 ft. on average
across the project reach. The recession rate
was estimated to be 0.3 ft/yr.

\ [

Cost/Removal Analysis

Number of BMPs

K

Treatment

Catchment Profiles

e
»/‘/4-;‘7 - Pl

0 50100 200 300Feet 54

b
10
=)

Yy,
&
\

: y
Z A Ay
A

@ Springbrook Channel

: @ Discharge Point
AR : @ Catch Basin
A% T A O Manhole

~T9TH\WAY{NE

Storm Sewer Line

Streambank Stabilizatio

%

Reduction

Estimated Length of Stabilization

TP (Ib/yr)

1.4%

Treatment

TSS (Ib/yr)

7.0%

Volume (acre-feet/yr)

0.0%

Administration & Promotion Costs*

$2,920

Design & Construction Costs**

$35,000

Total Estimated Project Cost (2015)

$37,920

Annual O&M***

$500

Efficiency

30-yr Average Cost/lb-TP $147
30-yr Average Cost/1,0001b-TSS $118
30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: 40 hours at $73/hour

**Direct Cost: ($500/linear-ft for materials and labor) + ($10,000 for design)

***$10/linear-ft - Annual inspection and regular maintenance

Springbrook Stormwater Retrofit Analysis
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Project ID: 16-G

Streambank Stabilization

Ditch Inspection Station

12+00
Streambank Stabilization
Drainage Area — 2,701.9 acres 00 - Springbrook Channel
. . . . . F Py S Discharge Point
Location — Ditch inspection station 12+00 o 1 Cateh Basin

Property Ownership — Private gl 22 7 S
Information — During the 2011 ditch :

inspection significant erosion was found along
the streambank at station 12+00 (see photo to
right). A project is proposed to stabilize the
bank and toe of the slope with rip rap and
erosion control blankets. Pollutant reduction
estimates are listed in the table below. Percent
reductions are based on subwatershed-wide
pollutant inputs to the creek. Eroding face
height was estimated to be 5 ft. on average
across the project reach. The recession rate
was estimated to be 0.15 ft/yr.

Streambank Stabilizatio

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs

Estimated Length of Stabilization
TP (Ib/yr) . 0.3%
TSS (Ib/yr) 1.8%
Volume (acre-feet/yr) . 0.0%
Administration & Promotion Costs* $2,920
Design & Construction Costs** $35,000
Total Estimated Project Cost (2015) $37,920
Annual O&M*** $500

Treatment

> |30-yr Average Cost/Ib-TP $588
2 [30-yr Average Cost/1,0001b-Tss $470
& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($500/linear-ft for materials and labor) + ($10,000 for design)

***$10/linear-ft - Annual inspection and regular maintenance

Springbrook Stormwater Retrofit Analysis
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Project ID: 16-H

Streambank Stabilization

Ditch Inspection Station

15+00 L s
8 ' Streambank Stabilization
Drainage Area —2,701.9 acres 27 ; , P Spingorook Channel
. . . . . AM 4 ol Discharge Point
Location — Ditch inspection station 15+00 Sz e : & Cateh Basin

Property Ownership — Private Pa o : Manhole
Information — During the 2011 ditch A Somseerire
inspection significant erosion was found along
the streambank at station 15+00 (see photo to
right). A project is proposed to stabilize the
bank and toe of the slope with rip rap and
erosion control blankets. Pollutant reduction
estimates are listed in the table below. Percent
reductions are based on subwatershed-wide
pollutant inputs to the creek. Eroding face
height was estimated to be 3 ft. on average
across the project reach. The recession rate
was estimated to be 0.15 ft/yr.

Streambank Stabilizatio

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs

Estimated Length of Stabilization
TP (Ib/yr) . 0.1%
TSS (Ib/yr) 0.6%
Volume (acre-feet/yr) . 0.0%
Administration & Promotion Costs* $2,920
Design & Construction Costs** $25,000
Total Estimated Project Cost (2015) $27,920
Annual O&M*** $300

Treatment

> |30-yr Average Cost/Ib-TP $1,119
2 [30-yr Average Cost/1,0001b-Tss $912
& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($500/linear-ft for materials and labor) + ($10,000 for design)

***$10/linear-ft - Annual inspection and regular maintenance

Springbrook Stormwater Retrofit Analysis
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Project ID: 16-I

Streambank Stabilization

Ditch Inspection Station

23+00
Drainage Area —2,701.9 acres b & @9 ' “;‘SP""Q"“’“ Channe
E Discharge Point
Location — Ditch inspection station 23+00 ¥ i O R e cmhsis.n

Property Ownership — Private oA BN L O varnoe
Information — During the 2011 ditch = ' Somsenertre
inspection significant erosion was found along
the streambank at station 23+00 (see photo to
right). A project is proposed to stabilize the
bank and toe of the slope with rip rap and
erosion control blankets. Pollutant reduction
estimates are listed in the table below. Percent
reductions are based on subwatershed-wide
pollutant inputs to the creek. Eroding face
height was estimated to be 3 ft. on average
across the project reach. The recession rate
was estimated to be 0.15 ft/yr.

Streambank Stabilizatio

. New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs

Estimated Length of Stabilization
TP (Ib/yr) ) 0.1%
TSS (Ib/yr) 0.4%
Volume (acre-feet/yr) . 0.0%
Administration & Promotion Costs* $2,920
Design & Construction Costs** $20,000
Total Estimated Project Cost (2015) $22,920
Annual O&M*** $200

Treatment

> |30-yr Average Cost/Ib-TP $1,377
2 [30-yr Average Cost/1,0001b-Tss $1,071
& 30-yr Average Cost/ac-ft Vol. N/A

*Indirect Cost: 40 hours at $73/hour
**Direct Cost: ($500/linear-ft for materials and labor) + ($10,000 for design)

***$10/linear-ft - Annual inspection and regular maintenance

Springbrook Stormwater Retrofit Analysis
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Catchment SP-17

Existing Catchment Summary

Acres 144.4
Domi L
ominant Land Residential
Cover
Parcels 71

CATCHMENT DESCRIPTION

Catchment SP-17 is primarily single-
family residential lots. Other land uses
in the catchment include multi-family
townhomes along East River Road NE,
Craig Park in the central portion of the
catchment, and Riverview Heights Park
along the Mississippi River.

Stormwater runoff generated within
the catchment flows to storm sewer

) . SV VR,

lines running from Pearson Way NE to N
. . . & SP-17 Subcatchment Connectivity

Bellaire Way NE and discharges directly | ] «am spingbrook crame

to the Mississippi River within Riverview || g soorm o

Heights Park. This catchment, similar e i

to SP-14, is not hydrologically
connected to Springbrook.

EXISTING STORMWATER TREATMENT
No structural stormwater BMPs exist
within this catchment.

Listed below are base and existing
loading for catchment SP-17.

Existing Conditions Base Loading Treatment Net Treatment % Existing Loading

Number of BMPs

BMP Types

-~
<
(V)
£
8
=

TP (Ib/yr)
TSS (Ib/yr)
Volume (acre-feet/yr)
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Catchment Profiles

PROPOSED RETROFITS OVERVIEW

Curb-cut rain gardens were proposed along Firwood Way NE and Pearson Way NE, east of Craig Park. A
hydrodynamic device was also proposed along Pearson Way NE at the intersection of the existing storm
sewer line with a trail leading to Craig Park.

As stormwater runoff from this catchment is discharged directly to the Mississippi River, and is not
hydrologically connected to Springbrook, pollutant reductions would solely benefit the Mississippi
River.

Springbrook Stormwater Retrofit Analysis
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CURRENT STORMWATER INFRASTRUCTURE AND BMPS
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Catchment Profiles
POTENTIAL RETROFITS
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Catchment Profiles G

' RUTHISTNE

Project ID: 17-A

Curb-cut Rain Gardens
Catchment 17

Drainage Area — Varies

Location — Throughout catchment SP-17
Property Ownership — Private

Site Specific Information — Single-family lots
in catchment SP-17 provide various locations
for curb-cut rain gardens to treat stormwater
pollutants from private property. Five
optimal sites were found through desktop
analysis. Considering typical landowner
participation rates, scenarios with 2 and 4 rain
gardens were analyzed. Large slopes across
many front yards for properties west of East
River Road NE may also limit rain garden
opportunities within the subcatchment.

] . Curb-Cut Rain Garden

i anome Springbrook Channel
Subcatchment Boundary |+
@ Discharge Point )
. Catch Basin
© Manhole

Storm Sewer Line

Curb-Cut Rain Garden

Cost/Removal Analysis New % New %
y Treatment Reduction Treatment Reduction

Number of BMPs 2 4

'§ Total Size of BMPs 500[sq-ft 1,000]sq-ft

§ TP (Ib/yr) 1.5 7.0% 2.4 11.3%

= TSS (Ib/yr) 487 8.3% 792 13.4%
Volume (acre-feet/yr) 1.1 8.2% 1.8 13.4%
Administration & Promotion Costs* $9,344 $11,096
Design & Construction Costs** $14,752 $29,504
Total Estimated Project Cost (2015) $24,096 $40,600
Annual O& M*** $450 $900

> |30-yr Average Cost/Ib-TP $835 $939

g 30-yr Average Cost/1,000lb-TSS $2,573 $2,845

b 30-yr Average Cost/ac-ft Vol. $1,139 $1,252

*Indirect Cost: (104 hours at $73/hour base cost) + (12 hours/BMP at $73/hour)
**Direct Cost: ($26/sq-ft for materials and labor) + (12 hours/BMP at $73/hour for design)
***per BMP: ($150/year for rehabilitations at years 10 and 20) + ($75/year for routine maintenance)

Springbrook Stormwater Retrofit Analysis



Catchment Profiles

Project ID: 17-B

s |

gl P

7_779TH WAY(N
s

Hydrodynamic Device
Subcatchment 17-1

Drainage Area — 9.1 acres

Location — Along Pearson Way NE east of
Craig Park

Property Ownership — Public (City of Fridley)
Site Specific Information — A hydrodynamic
device could be installed to accept runoff
from stormwater catch basins draining single-
family residences along Pearson Way NE and
Firwood Way NE. The table below assumes
the device is installed such that it accepts
runoff from each catch basin on the roadways
east of the park and west of East River Road
NE.

m
Z

B
w ¥

<
=|
(©)
(5)
=
=1

3
‘ . Hydrodynamic Device

ﬂ Subcatchment Boundary | ‘

Discharge Point
Catch Basin
Manhole

Storm Sewer Line

Hydrodynamic Device

) New %
Cost/Removal Analysis Treatment Reduction

Number of BMPs 1

§ Total Size of BMPs 10|ft diameter

§ TP (Ib/yr) 0.9 4.2%

= TSS (Ib/yr) 384 6.5%
Volume (acre-feet/yr) 0.0 0.0%
Administration & Promotion Costs* $1,752
Design & Construction Costs** $108,000
Total Estimated Project Cost (2015) $109,752
Annual O&M*** $840

> |30-yr Average Cost/Ib-TP $4,998

g 30-yr Average Cost/1,0001b-TSS $11,715

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

*Indirect Cost: (24 hours at $73/hour)
**Direct Cost: ($72,000 for materials) + (536,000 for labor and installation costs)
***per BMP: (4 cleanings/year)*(3 hours/cleaning)*($70/hour)
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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. The sections are separated into general WinSLAMM model inputs, existing
conditions, and proposed conditions.

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 10.1.1 was used for this analysis to estimate volume and pollutant loading and
reductions. Additional inputs for WinSLAMM are provided in Table 17.

Table 17: General WinSLAMM Model Inputs (i.e. Current File Data)

Land use acreage ArcMap, Metropolitan Council 2010 Land Use
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_GEOO1.ppd

Runoff coefficient file WI_SLO6 Dec06.rsv

Particulate solids concentration file =~ WI_AVGO1.psc

Particle residue delivery file WI_DLVO1.prr

Street delivery files WI files for each land use

Springbrook Stormwater Retrofit Analysis



Appendix A — Modeling Methods

Existing Conditions

Existing stormwater BMPs were included in the WinSLAMM model for which information was available
from state (MNDOT), county (Anoka County), and local (CCWD, municipalities of Blaine, Coon Rapids,
Fridley, and Spring Lake Park) entities. The practices listed below were included in the existing
conditions model.

Hydrodynamic Devices

= 3
I Hydrodynamic Device &J

s
Drainage System Control Practice
Hydrodynamic Device Number 1 - A =
yeracH For Device Cleaning, Select Either
Model Hydrodynamic
Device with Lamella Device Cleani
. . i evice Cleanin 5 5
Hydrodynamic Control Device General ?Lal::: oeting Dates S [~ ~Device Cleaning Frequency
Information - Enter for Both Single R — 7
Chamber and Proprietary Devices Device Device ol
Cleaning | Cleaning D ate ~
Mo, [rnAddAyy)
i or -
Mumber of Devices 2 9
3 L
| Particle Size Distribution file name: 4 ?
Mot needed - calculated by program 5 ~

Single Chamber Device Ch isti TR | WEEE & Or Use Proprietary
1 - Average Sump Depth below Device 440 8 [~ Hydrodynamic Control
(et Irvvert f " Device Information
Depth of Sediment in Device at Beginning 000
af Study Period [ft] Bglgaws’s Overflow Manufacturer - Model
2 - Typical Outlet Pipe Diameter [ft) 2.00] JE—— Weir g
Typical Outlet Pipe Manning's n 0oz A | | J
3 - Typical Dutlet Pipe Slope (it/t] 0.0200 Desice Flow _*_ +

—
Typical Device Sump Surface Area [sf] 126 E. 3 o200 4 1011
4 - Device Depth from Sump Bottom to T
Street Lavel (ft] 101 T ‘—k—l_{ ‘
Inflovs Hydiograph Peak to Average Flow 18 Dischange Flaw !
Ratio T 2 200
5 - Minimurm Allowable Scour Depth 10
Below Outlet Invert (ft]
M zsimum Flow to IneLine Sump [ofs] go|
¥
Copy Hydrodynamic Paste Hydrodynamic
Device Data Device Data
‘ Cancel ‘ LContinue

Control Practice # : 38 CP Index #: 33

Figure 13: WinSLAMM model inputs for hydrodynamic device 1 (HD1) in Catchment SP-9
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Infiltration Basins

Appendix A — Modeling Methods

E Bigfiltration Control Device

=)

Drainage System Control Practice Add |Sha|p Crested Weir Other Dutlet Evaporation Add |
Device Properties Biofilter Number 1 el |
Top Area [sf] | 29677
Bottom Area [sf] h297
Total Depth (] 250 Remove |Broad Crested Weir-Reard -
Tupical Width [ft] (Cost est. aniy] 1000 [w/eir crest length () 20.00
Mative Soil Infilration Rate (indhr] 2800 [weir crest width @] 500
Height from datum to 20
Infil Rate Fraction-Baottom [0-1] 1.00| |bottorn of weir opening [ft] i 4dd | Evapotranspiration
Infil Rate Fraction-Sides [(0-1] 1.00 - -
Add | Vertical Stand Pi
Fiock Filed Depth ) 0.00 |estcollstopilies
Rock Fill Porozity (0-1) 0.00 | |
Engineered Media Type Media Data
Engineered Media Infiltration Rate 0.00 Add | Surface Discharge Pipe I
Enginesred Media Depth [ft) 0.00
Engineered Media Porosity [0-1) 0.00
| Drain Tile/Underdrain
Inflow Hydrograph Peak to Average 280 ﬂ ﬂ ﬂ P
Flow Ratio
Murnber of Devices in Source Area or y
Upstream Drainage System e Frandar Humber Biofilter G v Sch Refiesh Schematic |
| g & [~ Generation to Account for
Infiltration Rate Uncertainty 20,00
Initial '/ ater Surface
- 0.00 Elevation [ft)
I
Est. Surface Drain Time = 3.6 his
Select Mative Soil Infiltration Rate Change
" Sand- 8 indhr " Clay loam - 0.1 in/hr Eenmegtly 280
 Loamy sand - 2.5 indhr 7 Silty clay loam - 0.05 indhr 200
| Sandy loam - 1.00indhr ™ Sandy clay - 0.05 infhr BamGrai
 Loam - 05 indhr 7 Silty clay - 004 indhir Data
 Silt lnam - 0.3 indhr " Clay - 0.02 inhr Pasts Bidfil
£ Sandy sit Ioam - 0.2 inhr € Rain Barrel/Cistern - 0.00 indhr R
Mot needed - calculated b
ot needed - calculated by program | Cancel Continue
Control Practice # : 20 CP Index # - 43

Figure 14: WinSLAMM model inputs for infiltration basin 1 (IB1) in Catchment SP-6

ﬂ Bicfiltration Control Device

B

Drainage System Control Practice

Device Properties Biofilter Humber 2

Add |Shalp Crested Wen

Other Outlet

Evaporation  Add |

Control Practice #: 22 CP Index #: 37

Top Area [sf) 231 7]
Bottom Area [sf] 1228
Total Depth [ft] 200|  Remove | Broad Crested Weir-Reqrd ]
Typical Width [ft] [Cost est. anly] 1000 [w/eir crest length () 3.00
Mative Sail Infiltiation Rate [in/hr) 2900 |'weir crest width () 0.50
Height from datum to 150
Infil. Fiate Fraction-Bottom (0-1] 1.00| | battom of weir opening [ft) 2dd | Evapotranspiration
Infil. Rate Fraction-Sides [(0-1] 1.00 Remave |Vellica| Stand Pipe
Faock Filed Depth [ft] 000 ——-
Pipe diameter [ft] 21.00;
Rock Fill Porozity (0-1) 0.00 Height above d. ; 100
Engineered Media Type Media Data sight above datum (1) =
Engineered Media Infiltration R ate 0.00 Add | Surface Discharge Pipe [
Engineered Media Depth [ft) 0.00
Engineered Media Porosity [0-1) 0.00
Drain Tile/Underdrain
Inflov Hydrograph Peak to Average 280 ﬂ ﬂ ﬂ =
Flow Fiatio i
Murnber of Devices in Source Area or y
Upstream Drainage System Use Random Mumber Biofilter Geometry Schematic Fiefresh Schematic |
0 2 & [ Generation to Account for
Infiltration Rate Uncertainty 200
Initial '/ater Surface
C 000 | Eloyation (f)
.
Est. Surface Drain Time = 4.8 his.
Select Mative Soil Infiltration Rate Chanae
" Sand-8inthi " Clay loam - 0.7 infhr Eenmslly 200 —m——
" Loamy sand - 2.5 in/hr " Silty clay loam - 0.05 in/hr ) '
Wl| O Sandyloam - 1.0inM " Sandy clay - 0.05 infhr Copy Biofiter 1.50 -21.004
 Loam - 0.5 indhr " Silty clay - 0.04 indhr Data 1.00
 Silt laam - 0.3 indhr 7 Clap - 0.02 indhr Paste Biofit
" Sandy sitloam - 0.2 infhe ¢ Fiain Bamel/Cistem - 0.00 infhr e
Mot needed - calculated by program | Cancel | Continue |

Figure 15: WinSLAMM model inputs for infiltration basin 2 (IB2) in Catchment SP-6
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ﬂ Bicfiltration Control Device

B

Drainage System Control Practice Add | Sharp Crested Weir Other Dutlet Evaporation _ Add |
Device Properties Biofilter Number 3 |
Top Area [sf] | 1976
Bottom &rea (sf] 843
Tatal Depth [ft] 2000 Remowe | Broad Crested Wen-Reqrd =
Typical w/idth [ft] [Cost est. anly] 1000 [afeir crest lenath (f) 3.00
M ative Sail Infiltration Fate (inhr) 2800| |ww/air crest width 1) 0.50
Height from datum to 175 ad
Infil. Fiate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] . 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 Femave |Vellica| Stand Pipe
Rock Filled Depth [ft] 0.00
Pipe diameter [ft] 2.00
Rock Fill Porosity [0-1] 0.00 Height ab datum it 150
Engineered Media Type Media Data eight ahove datum [f] .
Engineered Media Infiltration Rate 0.00 Add | Suiface Dischaige Pipe [
Engineered Media Depth [f] 0.00
Engineered Media Porozity (0-1] 0.00
Drain Tile/Underdrain
Inflovs Hydiograph Peak to Average aa ﬂ ﬂ ﬂ =1
Flow Fatio i
Mumber of Devices in Source Area o 1
Upstream Drainage System |lse F andar Humber Biofilter G iy Sch Fiefresh Schematic |
| e c [~ Generation to Account for
Infilration Rate Uncertainty ’»3 o <|/
Initial '/ ater Surface ] ‘ \
I 0.00 Elevation [f]
I
Est. Surface Drain Time [hrs]
Select Mative Soil Infiltration Rate Ch 2 00 ]
 Sand-Bin/h £ Clay loam - 01 inhr Bromeby 200
" Loamy sand - 2Bindbe {7 Silty clay lnam - 0.05 indhr 1.75 )
Wl| O Sandyloam - 1.0inhe T S:andy clay - 0.05 infhr Capy Biofiker 1.50
 Loam - 0.5 indhr " Silty clay - 0.04 indhr Data
 Silt loam - 0.3 inhr " Clay - 0.02in/hr p—
" Sandy silt loam - 0.2infhr ¢ Rain Banel/Cisten - 0.00 in/hr agSat:” =l
Hat needed - calzulated b
ot needed - calculated by program Cancel Continue
Control Practice #: 23 | CPIndex #: 35
L
Figure 16: WinSLAMM model inputs for infiltration basin 3 (IB3) in Catchment SP-6
~
E Biofiltration Control Device @
Drainage System Control Practice Add |Sha|p Crested Weir Other Dutlet Evaporation Add |
Device Properties Biofilter Humber 5 el |
Top Area [sf] 12663
Bottom Area [sf] 2139
Total Depth (] 400 Remove | Broad Crested Weir-Reard -
Tupical Width [ft] (Cost est. aniy] 1000 [w/eir crest length () 3.00
Mative Sail Infiltration Rate [in/hr] 25001 |w/air crest width [f) 0.50
Height from datum to 250 =
Infil. Rate Fraction-Battom [0-1] 1.00[ |batkom of weir opening [ft] 4dd | Evapotranspiration
Infil Fiate Fraction-Sides (0-1] 1.00 Remove |Vellica| Stand Pipe
Fock Filed Depth [ft] 000f ——-
Pipe diameter [ft] 2.00
Rock Fill Porosity (0-1] 0.00 Height above datum (it 200l
Enginesred Media Type Media Data sight above datum [f] =
Engineered Media Infiltration Rate 0.00 Add | Surface Discharge Pipe r
Engineered Media Depth (ft) 0.00
Enginesred Media Porosity (0-1) 0.00
| Drain Tile/Underdrain
Inflow Hydrograph Peak to Average 280 ﬂ ﬂ ﬂ =1
Flows Fiatio
Murber of Devices in Source Area or y
Upstream Drainage System e Frandar Humber Biofilter G v Sch Refiesh Schematic |
| g & [~ Generation to Account for
Infiltration Rate Uncertainty 3.00'
Initial '/ ater Surface ‘ \
- Elevation [ft)
I
Est. Surface Drain Time = 3.6 his
Select Mative Soil Infiltration Rate Change
" Sand- 8 indhr " Clay loam - 0.1 in/hr Eenmegtly 400 e
" Loamp sand - 25infhe 7 Silty clay loam - 0.05 in/hr 3500 )
| Sandy loam - 1.00indhr ™ Sandy clay - 0.05 infhr BamGrai ~200
" Loam - 05 in/hr 7 Silty clay - 004 indhir Data 200
 Silt lnam - 0.3 indhr " Clay - 0.02 inhr Pasts Bidfil
£ Sandy sit Ioam - 0.2 inhr € Rain Barrel/Cistern - 0.00 indhr R
Mot needed - calculated by program Cancel | Continue |
Control Practice # : 25 CP Index # : 34

Figure 17: WinSLAMM model inputs for infiltration basin 4 (IB4) in Catchment SP-6
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ﬂ Biofiltration Cantrol Device Ié]
Drainage System Control Practice Add | Sharp Crested Weir Other Dutlet Evaporation _ Add |
Device Properties Biofilter Number 4 |
Top Area [sf] | 1176
Bottom &rea (sf] 514
Tatal Depth [ft] 2000 Remowe | Broad Crested Wen-Reqrd =
Typical w/idth [ft] [Cost est. anly] 1000 [afeir crest lenath (f) 3.00
M ative Sail Infiltration Fate (inhr) 2800| |ww/air crest width 1) 0.50

Height from datum to 150 ad
Infil. Fiate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] i 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 Femave |Vellica| Stand Pipe
Rock Filled Depth [ft] 0.00
Pipe diameter [ft] 2.00
Rock Fill Porosity [0-1] 0.00 Height ab datum it 100
Engineered Media Type Media Data eight ahove datum [f] .
Engineered Media Infiltration R ate 0.00 Add | Surface Discharge Pipe —
Engineered Media Depth [f] 0.00
Engineered Media Porosity (0-1] 0.00
Drain Tile/Underdrain
Inflovs Hydiograph Peak to Average aa ﬂ ﬂ ﬂ =1
Flow Fatio i
Mumber of Devices in Source Area or 7
Upstream Drainage System Use Randorn Mumber Biofilter Geometry Schematic Riefiesh Schematic |
= e e [~ Generation to Accaunt for
Infiltration Rate Lncertainty 3.00
Initial '/ ater Surface
C 000 Eleyation )
r
Est. Surface Drain Time [hrs)
Select Mative Soil Infiltration Rate Ch
 Sand-Bin/h £ Clay loam - 01 inhr Bromeby 200 =
 Loamy sand - 2.5 in/hr " Silty clay loam - 0.05 in/hr ) ’
Wl| O Sandyloam - 1.0inhe " Sandy clay - 0.05 infhr Capy Biofiker 1.50 -2.00'
 Loam - 0.5 indhr " Silty clay - 0.04 indhr Data 1.00
 Silt loam - 0.3 inhr " Clay - 0.02in/hr p—
" Sandy silt loam - 0.2infhr ¢ Rain Banel/Cisten - 0.00 in/hr s Sat:” =l
Mot needed - caloulated by program | Cancel | Continue |
Control Practice #: 24 | CPIndex #: 36
L
Figure 18: WinSLAMM model inputs for infiltration basin 5 (1B5) in Catchment SP-6
— 5

53, iilation Control Device [
Drainage System Control Practice Add |Sharp Crested Weir Dther Outlet Evaporation  Add \
Device Properties Biofilter Number & =)

Top Area [sf) | 21567]
Battom Area [sf] [0
Total Depth (ft] 300 Remove | Broad Crested Weir-Reqrd 1
Typical Width [ft) [Cost est. only) 10.00) [iieir crest length [ft) 3.00
Mative Soil Infiltration Rate (in/hr) 2,900 wieir crest width [f] 050
Height from datum ta 250 =
Infil. Rate Fraction-Battom (0-1) 1.00[ |bottom of weir opening (ft] i 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -
Add | Vertical Stand P
Rack Filled Depth (it 0.00 | vertioal Stand Pipe
Rock Fill Poragity (0-1) 0.00 ‘ |
Engineered Media Type Media Data
Engineered Media Infiltration Fate 0.00|  Remove | Surface Discharge Pipe -
Pipe Diameter [ft] 2.00
Enginesred Media Depth (i) 0.00| |Inwert elevation above datum (it 0.F0
Engineered Media Porosity [0-1] 0.00| [Mumber of pipes at invert elev. 1
| Drain Tile/Underdrain "
Inflow Hydrograph Peak to Average 280 =l =l = hdl
Flow Fatio .
Number of Devices in Souice Area ar i
Upstream Drainage System \Jse Random Number 1esh Schemalic |
5 & & [~ Generation to Account for
Infilration Rate Uncertainty il
Initial ‘W ater Surface
o B0 Elevation 1)
|
Est. Surface Drain Time = 2.3 hrs.
Select Native Soil Infiltration Rate Ch
 Sand - 8indhr " Clay loam - 0.1 inhy Gromatiy a0
™ Loamy sand - 2.5 infhr Sy clay loam - 0.05 infhr 20
Wl | 7 Sandy loam - 1.00inthr " Sandy clay - 0.05 indhr Copy Biofiter
" Loam- 0.5 in/hn  Siky clay - 0.04 infhr Data
" Silt loam - 0.3 indhr  Clap - 0.02 indhn E—
" Sandy sikloam - 0.2 in/be © Rain Barrel/Cistern - 0.00 indhr asgal:ao et 060"
]
Mot needed - calculated by program | Cancel Continue
Control Practice #: 30 CPIndex #: 28 f
— —

Figure 19: WinSLAMM model inputs for infiltration basin 6 (IB6) in Catchment SP-10
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Natural Wetlands

{I Wet Detention Control Device
Pond Number 1 st | fve | Comialie Add | Sharp Crested Weir add | \jdd |
Drainage System Control Practice Volurne p ater
ge 5y: ft) [acres) lach] Month EV[;DK%':;']O” withdraw Rate
ol oo ooooo 0.000 (eci/day)
|1 1.00 0.0210 0.011 add | V-Notch Weir
12 200 0.0460 0.044
Select Particle Size Distribution File 13] 3.00 0.0800 0107
4 4.00 0.1430 0213
Mot needed - calculated by program ? 500 02400 0410
B
E Remove |l]rifi|:e Set 1
Initial Stage Elevation [ft): | | & Orifice Diarneter (ft] 1.50
B | 9| Invert elevation above datum [ft] 3.00
Peak to Average Flow Ratio: I 380 [10f Nurnber of arifices in set 1
M aximum Inflow into Pond (cfs) 11 -
Enter 0 of leave blank for no imit 12| Add | Orifice Set 2
Copy Pond Data I Paste Pond Data I 13 - Add I Add I
14| an Matural Other | =]
[15] .ratge Seepage Rate | Outflow
Enter fraction [greater 0.00 16 Add | Orifice Set 3 ) [inhr) Rate [cfs)
than 0] that you want to F -
modify all pond areas by
and then select 'Modify Modify Pand =
Pond Areas' buttan Arsas Recalculate Curulative Volume |
Vermical DImenskon Oy 10 ReENe Sz 1000, Add Stone Weeper
Broad Crested Weir
Bemoys [Required]
B O SRR IR WWeir crest length [ft] 10.00
5.00 ) WWeir crest width [ft] 5.001
4.50 Height fram datum to 450
200 battam of weir opening (ft)
I ‘ Add ISeepage Basin
Add | Wertical Stand Pipe
Delete Pond Cancel Continue |
Control Practice #: 5 | CPIndex #. 61

Figure 20: WinSLAMM model inputs for natural wetland 1 (NW1) in Catchment SP-1

Natural wetland 2 (NW2) was not modeled within WinSLAMM as it is hydrologically disconnected from
the surrounding Springbrook subwatershed.
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r 7 5
Wet Detention Control Device
Pond Number 8 e | frea | Comiive =] 4dd | Sharp Crested Weir add | add |
_ . g fa
Drainage System Control Practice 0] [acres) \f['gtrl_’;?]e — E\‘i?nu;jd[::fn W\thdl‘:\c\?l}:‘ate
0| 000 00000 0.000 (it
1 0.50 0.4260 012z add |V-anch Weir
2 1.00 0.9720 0.458
3 1.50 17220 1.160
4 2.00 24720 2.208
Mot needed - calculated by program 5 300 45760 5 902
E
7 Remaove |U|ilice Set1
Iritial Stage Elevation [ft): 8 Orfice D'am?te' L] 200
Invert elevation above datum [ft) 1.00!
Peak to Average Flow Ratio: | 280 10 Mumber of arifices in set 1
M aximum Inflow inta Pond [cfs) 11 .
Enter 0 of leave blank for no imit 12 Add |D||f|ce Set 2
Copy Pond D ata | Paste Pond Data ‘ 13 - Add | Add |
14 st Watural Other | &}
15 " | Seepane Rale | Qutfow
Enter fraction [greater 0.00 16 Add | Orifice Set 3 (inhr) Riate [cfs)
than 0] that you want to 17 - nhice v e |
modify all pond areas by
and then select Modify Modify Pand =
Pond Areas' button Areas Recalculate Cumulative Yolurne:
Werticzl Dimenskn Ol 1o Rizlzthe Soale .
ety 10,00 — Add Stone Weeper
-
Broad Crested Weir
flemave [Required]
Weir crest length [ft] 10.00
Weir crest width [ft] 500!
250 Height from datum to 250
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, bottom of weir apening [ft]
I Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel Continue | ‘
Control Practice #: 12 CF Index # : 53

Figure 21: WinSLAMM model inputs for natural wetland 3 (NW3) in Catchment SP-3

Wet Detention Control Device

Pond Number 50 soe | oo | o 2] Add | Sharp Crested Weir add | Add |
Drainage System Control Practice i) [acies] \fE:Ltf"’I']E el Evap/?jralion W\lh\;faa:\?hate
0| 000 00000 0.000 =) | " eetida
1 2.00 1.3480 1.348 add ‘V-Nntch Weir
2 4.00 41180 E811
3 5.00 £.8350 12286
4 EO0| 165460 23977
Mot needed - calculated by program 5 a00 21 9040 52477
E 400 276260 87.132
7 Add | Orifice Set 1
2

Initial Stage E levation (ft):
Peak to Average Flow Ratio: | 380 10

Maximum Inflow into Pond (cfs) 11 .
Enter 0 or leave blank for na limit: Add ‘Unflce Set 2

12
Copy Pond D ata | Paste Pond Data | 13 1 Add | Add |
ik st Natural Other | =]
S 15 [‘?ﬁe Seepage Rate | Oulflow
I (SR (L 0.00 16 ifi [inhr] Rate [cfs]
than 0] that you want to 17 - add Orifice Set 3 = i

modify all pond areas by §
and then select "Modify Madify Pond
Pond Areas’ button Areas

ertkal DImEnEIn Oty 10 Fotathe Scak — 25.00° Add Stone Weeper

Broad Crested Weir
[Required]

Weir crest length (i) 25.00
.00 WWeir crest width [ft] 15.00
Height fram datum to 500
E.00 battam of weir opening (ft)

Remave

I Add | Seepage Basin

Add | Vertical Stand Pipe

Cancel Continue ‘ |

Control Practice # : 61 CPIndex #: 1

= 4

Figure 22: WinSLAMM model inputs for natural wetland 4 (NW4) in Catchment SP-13
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Stormwater Ponds

Wet Detention Control Device

Pond Number 2 e | fve | Dot ] Add | Sharp Crested Weir add | \jdd \
Drai System Control Practi Wolume a ‘aber
rainage System Control Practice [ft) [acres) o Month EV[;DK?;:;I]OH ‘Withdiaw Rate
0| 000 00000 0.000 (it
1 1.00 0.0450 0023 add | V-Notch Weir
2 200 0.0B60! 0078
3 300 0.09z201 0,157
4 5.00 0.1550 0.404
Mot needed - calculated by program 5 700 02230 0782
E 9.00 0.3350 1.340
7 Remove ‘Ulifice Set 1
Iritial Stage Elevation [ft) 8 Orifice D'am?le' ] 200
] Invert elevation above datum [ft] .00
Peak to Average Flow Ratio: | 380 10 Nuriber of orifices in set 1
M aximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit: 12 Add ‘anlce Set2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
14 an Matural Other | =]
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pand =
Pond Areas' buttan Arsas Recalculate Curulative Volume |
ertkal DImEnEIn Oty 10 Fotathe Scak 1000, Add Stone Weeper
T e W a .
Broad Crested Weir
Bemoys [Required]
WWeir crest length [ft] 10.00
WWeir crest width [ft] 5.001
Height from datum ta afn
battam of weir opening (ft)
I Add |Seepage Basin
Add | Wertical Stand Pipe
Cancel Continue ‘
Control Practice #: & CP Index #: €0
Figure 23: WinSLAMM model inputs for wet retention pond 1 (WP1) in Catchment SP-1
Wet Detention Control Device
Pond Number 5 s | ivea | Coriaie 2] Add | Sharp Crested Weir add | \:dd \
Drai System Control Practi Yolume 2 ater
rainage System Control Practice 1i3] [acres] (ac-#t) Marth Ev[.;]p/?jraa;]nn Withdiaw Fate
o/ oo 00000 0.000 [ERitid=
1 1.00 0.7680 0.034 Add ‘V-Nulch Weir
2 200 0.2390 0.288
3 3.00 0.3230 0.563
4 4.00 0.5640 1m2
Mot needed - calculated by program 5 500 09280 1798
5]
7 Remove ‘Dlifice Set 1
Initial Stage Elesvation [ft) 8 Orifice Diameter (] 1.50
9 Irwert elevation above datum [ft] 4.00;
Peak to Average Flow Rati: | 380 |1p Nurnber of eriices in set 1
M aximum Inflow into Pond (cfs) ,— 11 -
Enter 0 or leawe blank for no limit: 12 Add ‘u"f'ce Set2
Copy Pond Data | Paste Pond Data | 13 —1 Add | Add |
14 St Matural Other | *|
. — 15 [‘?t?e Seepage Rate | Outflow
nter fraction [greater 0.00 16 Add | Orifice Set 3 [inshr] Rate [cfs]
than 0] that you want to 17 - e ve |
modify all pond areas by §
and then select "Madify Modify Pond =
Pand Areas’ buttan Aes Recalculate Curulative Volume |
Add Stone Weeper
Broad Crested Weir
flemave [Required]
WWeir crest length [ft] 10.00
5.00 ‘Wi crest width (1] 5.00!
. . Height fram datum ta
A S battam of weir opening [ft) 4.00
I Add |Seepage Basin
Add | VYertical Stand Pipe
Cancel Continue ‘ |
Control Practice #: 9 CP Index #: 57

Figure 24: WinSLAMM model inputs for wet retention pond 2 (WP2) in Catchment SP-2
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Wet Detention Control Device
Pond Humber 3 Cumdaive & Add ‘Shalp Crested Weir Add | Add ‘
- - Stage Area —
Drainage System Control Practice i) [acies] \fE:Ltf"’I']E el EV[;D/?;:SOH W\lh\;faa:\?hate
0| o000 ooooo 0.000 itz
1 1.00 0.0430 n.ozz add ‘V-Nnh:h Weir
2 2.00 0.0770 n.osz
3 300 0.1370 0133
4 4.00 0.1940 0.354
Mot needed - calculated by program 5 500 02510 057
E .00 0.3250 0.864
7 7.00 0.3970 1.226 Add | Orifice Set 1
Initial Stage E levation (ft): g
Peak to Average Flow Ratio: | 380 10
Maximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit: 12 Add ‘ Orifice Set 2
Copy Pond D ata | Paste Pond Data | 13 — Add | Add |
14 an Matural Other | =]
S 15 [‘?ﬁe Seepage Rate | Oulflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Bond Areas’ button Arsas Recalculate Cumulative Yolume |
‘Viermieal DImEnskon Only 1 REEINE SR 1000, Add Stone Weeper
Broad Crested Weir
Bemors [Required]
Weir crest length (i) 10.00
F.o0 WWeir crest width [f] 5.001
E.O00" Height from datum to 500
battam of weir opening (ft)
I Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘ | |
Control Practice #: 7 CP Index #: 58
Figure 25: WinSLAMM model inputs for wet retention pond 3 (WP3) in Catchment SP-2
Wet Detention Control Device
Pond Number 4 X . e B 4dd | Sharp Crested Weir sdd | Add |
. . tage rea |
Drainage System Control Practice Wolume g Water
ge 5y: (m (acres) fac ) Month E\’i‘?n%'::m withdraw Rate
0| 000 00 0.000 [EB bR
1 1.00 0.0170 0.003 Add |V-Nulch Weir
2 200 0.0230 0.0
3 3.00 0.0420 0.068
4 400 0.0880 013
Mot needed - calculated by program 5 5.00 01450 0248
5]
7 Add | Orifice Set 1
Iritial Stage Elevation (f): 8
g
Peak to Average Flow Ratio: | 2.80 10
b aximnum Inflow into Pond [cfz] 11 .
Enter 0 or leave blank far na it 12 4dd | Orifice Set 2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
1 3t Natural Other | +|
15 ?tge Seepage Rate | Outflow
Enter fraction [greater 0.00 16 Add | Orifice Set 3 " [inhr] Rate [cfs]
than 0] that you want to 17 - |
modify all pond areas by
and then select Madify Madify Pond
Pond Areas’ buttan Breas Recalculate Cumulative Yolume |
ertical Dimension Only to Relaihe Scale 1000 Add | Stone Weeper
""""""""""""""""""""""""""" \— " - Broad Crested Weir
fience [Required]
Wweir crest length (ft] 10.00
5.00 Weir crest width (ft] 5.00;
" Height from datum to
Al bottam of weir apening [ft] 4.00
i Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel Continue | ‘
Control Practice #: 8 CPIndex #: 59

Figure 26: WinSLAMM model inputs for wet retention pond 4 (WP4) in Catchment SP-2
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-
Wet Detention Control Device

Pond Number 6 Cumdaive & Add |Sharp Crested Weir Add | Add ‘
. N Stage Area —
Drainage System Control Practice Wolurne 5 "whater
e =y (11 (oce=2) ac-if Month E“’[‘mj':j'f” Withdraw Rate
0| 000 00000 0.000 [ER (P
1 2.00 0.3850 0.385 Add |V-Nulch Weir
2 4.00 0.4340 1.264
3 5.00 0.6230 1.826
4 6.00 07570 2519
Mot needed - calculated by program 5 700 09160 3355
B
7 Add | Orifice Set 1
Initial Stage Elevation [f); g
Peak to Average Flow Ratio: 380 10
Masimum Inflow inta Pond (cfs] 11 -
Enter 0 or leave blank for no limit: 12 Add | Orifice Set 2
Copy Pond Data ‘ Paste Pond Data | 13 —] Add | Add |
14 St Hatural Other | =]
. — 15 [‘?ﬁe Seepage Rate | Outflow
nter fraction (greater 0.00 16 Add | Orifice Set 3 finhr) Rate [cfs]
than 0] that you want ta 17 - riiice Se |
modity all pond areas by .
and then select 'Modify I odify Pond E————— )
Pond &reas' button Areas ecalculate Cumulative Volume |
‘Vertical Dimension Gely 1 Relsthe Scaie .
_ﬂr'r_ m— . 1000~ Add Stone Weeper
o \ i -
Broad Crested Weir
ooy IRequired]
el crest length (ft) 10.00
.o | Wit crest width [ft] 5.00!
E.00" £.50 Height from datum to E50
battam of weir opening [ft]
I Add ‘ Seepage Basin
Remave |Vellinal Stand Pipe
B Pipe diameter [ft] 1.00;
(] i ‘ Height above datum [f] £.00
Control Practice #: 10 CPIndex #: 55
Figure 27: WinSLAMM model inputs for wet retention pond 5 (WP5) in Catchment SP-3
Wet Detention Control Device 4
Pond Number 9 Cumulativel = Add | Sharp Crested Weir Add | Add ‘
- _ Stage Area =
Drainage System Control Practice Walumne i Water
ge =y | e fact) Month E"[?nﬂf%':;']”” Withdiaw Rate
0| 000 00000 0.000 (Rt
1 1.00 0.0810 0.0 dd | V-Notch Weir
2 200 01000 011
3 3.00 01740 0.248
4 400 02320 0.451
Mot needed - calculated by program 5 .00 02300 0712
5]
7 Femove |D|ifice Set 1
Initial $tage Elevation (f: g Orfice Dismeter (1 1.00
? 0 ] Bl 9 Invert elevation sbove datum () 3.001
Peak to Average Flow Ratie: | 380 |1p Murber of orifices in set 1
b aximum Inflow into Pond [cfs] 11 .
Enter 0 or leawe blank for no limit: 12 Add | Drifice Set 2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
14 5t Natural Other | &
15 [?t]ge Seepage Rate | Outflow
Enter fraction [greater 0.00 15 Add | Orifice Set 3 [inshr] Rate [cfs]
than 0] that you want to 17 - |
modify all pond areas by =
and then select Modify Modify Pond I ————
Pond dreas' button Areas ecalculate Cumulative Volume |
Verticl Dimenzion Gely 1o Reisthe Scaie .
! _ﬂ"r__________ 1000 — Add | Stone Weeper
Broad Crested Weir
fien=i [Required]
B SRR ISP ‘weir crest length [ft] 10.00
5.00 Weir crest width (ft] 500!
450 Height fram d_atum to L5
300 bottam of weir apening [ft]
i Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel LContinue | ‘ |
Control Practice #: 13 CP Index #: 56

Figure 28: WinSLAMM model inputs for wet retention pond 6 (WP6) in Catchment SP-3
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Wet Detention Control Device -
Pond Number 7 e . Comiaive ] 4dd | Sharp Crested Weir add | add |
Drainage System Control Practice it [ Walurne Bepmeltan ‘waber
[acft] Month fintday) W\thdlf‘:m Rate
0| 000 00000 0.000 (it
1 2.00 01720 0178 add |V-anch Weir
2 4.00 0.3170 0.673
3 6.00 04720 1.462
4 8.00 0.6330 2573
Mot needed - calculated by program 5 10.00 08170 4029
5| 1100 0.9550 4.915
7 12.00 1.0930 5.939 Remave |U|ilice Set 1
Initil Stags Elevation (it} 8| 1320 130 7.389 | [Orfice Dismeter ] 200
Invert elevation above datum [ft) 8,50
Peak to Average Flow Ratio: | 380 10 Murnber of orifices in get 1
M aximum Inflow inta Pond [cfs) 11 .
Enter 0 of leave blank for no imit 12 Add | Drifice Set 2
Copy Pond D ata | Paste Pond Data ‘ 13 - Add | Add |
14 st Watural Other | &}
e [ 15 " | Seepane Rale | Qutfow
nter fraction [areater 0.00 16 ifi (inshr] Riate [cfs)
than 0] that you want to 17 - e Uiificels o |
modify all pond areas by
and then select Modify Modify Pand =
Pond Areas' button Areas Recalculate Cumulative Yolurne: |
Werticzl Dimenskn Ol 1o Rizlzthe Soale .
! 7‘“}7777777777 10,00 — Add Stone Weeper
Broad Crested Weir
flemave [Required]
T B Weir crest length () 10.00
1320 ’ Weir crest width [ft] 500!
12.00 Height from datum to 1200
350 bottam of weir apening [ft]
I Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel Continue | ‘
Control Practice #: 11 CF Index # : 54

Figure 29: WinSLAMM model inputs for wet retention pond 7 (WP7) in Catchment SP-3

Wet Detention Control Device

Pond Number 11 e 1B #dd | Sharp Crested Weir add | Add |
_ . Stage Area p—
Drainage System Control Practice ] (acres) \ﬁiglcl:r’rl!]e N, Borparan With\é\’r’aa\t«?'ﬂate
i [in/day]
0| 000 0oom £.000 (ac-lt/day)
1] 100] 01770 0.083 Add | V-Motch Weir
2 2.00 0.3700 0.362
3 300 05190 0.807
4 4.00 06710 1.402
Mot needed - calculated by program 5 .00 0761 2119
E
7 Remave |l]lilice Set 1
Initial Gtage Elevation (i) 8 Orifice Diameter [ 1.25
9 Irwert elevation above datum (f) 2.00
Peak to Average Flow Ratie: | 280 10 Mumber of orifices in set 1
Maxirnum Inflow inta Pond [cfs] 11 .
Entter 0 or leave blank for no limit: 12 Add |I]nf|ce Set 2
Copy Pond Data ‘ Paste Pond Data | 13 —1 dd | Add |
14 51 Matural Other | *|
15 [Tt?e Seepage Rate | Outfow
Enter fraction [greater 0.00 15 Add | Orifice Set 3 lin/hr) Rate [cfs]
than 0] that you want ta 17 - =
modify all pond areas by §
and then select 'Modify Madify Pond
Pond Areas’ buttan Aiees Recalculate Cumulative Yolume |
‘ertical DImERskon Only D RetEie Scak 1000, Add Stone Weeper
/ .
Broad Crested Weir
Remove IRequired]
“wieir crest length [ft] 10.00
5.00 “wieil crest width [ft] 5.00!
B 450 Height from datum to 450
bottom of weir opening [ft]
i 200 Add | Seepage Basin
Add  |Vertical Stand Pipe
LCancel Continue ‘ |
Corttrol Practice # : 15 CP Index # : 50

Figure 30: WinSLAMM model inputs for wet rétention pond 8 (WP8) in Catchment SP-4
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-
Wet Detention Control Device

Pond Number 10 Cumdative & Add |Sharp Crested Weir Add | Add ‘
. N Stage brea —
Drainage System Control Practice Wolurne: 5 Whater
ge Sy 1] (acres) [ tonth EV[IEHE,O‘:;']O” ‘withdraw Rate
0| 000 00000 0.000 [tz
1 1.00 01380 0.032 Add |V-Nulch Weir
2 200 02520 0.321
3 3.00 03310 0613
4 4.00 0.4400 0.998
Mot needed - calculated by program 5 500 08470 2285
B o0 1.0360 3.257
7 Femove |I]lifica Set 1
Initial Stage Elevation [f); 8 Orifice Diameter (ft) 1.00
] Invert elevation above datum [ft] 4.00
Peak to Average Flow Ratio 10 Mumber of orifices in set 1
Masimum Inflow inta Pond (cfs] 11 -
Enter 0 or leave blank. for no limit: 12 Add ||:'"'“;E Set 2
Copy Pond Data ‘ Paste Pond Data | 13 —] Add | Add |
14 st Matural Other | =}
. — 15 [‘?55 Seepage Rate | Outflow
nter fraction (greater 0.00 16 Add | Orifice Set 3 finhr) Rate [cfs]
than 0] that you want ta 17 - e Se =
modity all pond areas by .
and then select 'Modify I odify Pond E—— )
Pond dreas' button Areas ecalculate Cumulative Volume
‘ertical Dimension Only D Relaile Scale —10.00'— Add Stone Weeper
T T T T T T T T T T TN i -
Broad Crested Weir
Bemcys IRequired]
Wwieir crest length [ft] 10.00
il crest width [ft] 5.00]
Height from datum to BE0
bottam of weir opening (]
I Add ‘Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘ |
Conlrol Practice #: 14 CFindex #: 51
Figure 31: WinSLAMM model inputs for wet retention pond 9 (WP9) in Catchment SP-4
Wet Detention Control Device
Pond Number 16 X N e B Add | Sharp Crested Weir add | Add |
. . tage 123 —
Drainage System Control Practice Volurne p Water
g8 =y | (=) ac-i) Morth E‘ﬁﬂ:ﬁf” Withdiaw Rate
0| 000 00000 0.000 [ERitid=y
1 1.00 1.0150 0502 add | V-Notch Weir
2 200 1.5520 1.791
3 3.00 2.2090 3672
4 4.00 2.8380 £.225
Mot needed - calculated by program 5 500 37240 953
B .00 4.1780 13.487
7 Remove ‘Dlifice Set 1
Iritial Stage Elevation [ft) 8 Orifice Diameter (1Y 200
00 9 Irwert elevation above datum [ft] 3.00
Peak to Average Flow Ratio | 280 10 Nurber of orifices in set 1
M aximum Inflow into Pond (cfs) 11 -
Enter 0 of leave blank for no imit 12 Add ‘anlce Set2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
14 S Matural Other | =}
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Orifics]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Pond Areas’ buttan Arsas Recalculate Curulative Volume
Werticz| Dimenskn Only 1o Rislzive Scale .
! 7017 e —10.00' Add Stone Weeper
Broad Crested Weir
Remove [Required]
“Weir crest length [ft] 10.00
B.00 .- B 000000E00E00E00E0PECEECEECEEEEEEEEEEERSEERE ‘el crest width [ft] 5.00!
50 Height from datum ta 550
battam of weir opening (ft)
Iy 300 -
‘ Add |Seepage Basin
Add | Wertical Stand Pipe
Cancel Continue ‘ |
Conirol Practice #: 21 CPlndex #: 38

Figure 32: WinSLAMM model inputs for wet retention pond 10 (WP10) in Catchment SP-6
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Wet Detention Control Device
Pond Humber 15 5 N Comulative = Add |5harp Crested Weir Aadd | Add ‘
_ - tage rea —
Drainage System Control Practice 0] [acres) \f['gtrl_’;?]e — E\‘i?nu;jd[:;ifn W\th\;‘lf:\l:l}:!ate
0| 000 00000 0.000 (it
1 0.50 01320 0.035 add |V-anch Weir
2 1.50 0.4020 0.308
3 250 06780 0.851
4 3.50 0.8430 1.614
Mot needed - calculated by program 5 450 1 0050 2541
E 6.50 1.4340 4.980
7 750 1.6900 6542 Remave |U|ilice Set 1
Iritial Stage Elevation [ft): 8 Orfice D'am?te' L] 1.00
Invert elevation above datum [ft) E.50!
Peak to Average Flow Ratio: | 380 10 Murnber of orifices in get 1
M aximum Inflow inta Pond [cfs) 11 .
Enter 0 of leave blank for no imit 12 Add |D||f|ce Set 2
Copy Pond D ata | Paste Pond Data ‘ 13 - Add | Add |
14 st Watural Other | &}
e [ 15 " | Seepane Rale | Qutfow
nter fraction [areater 0.00 16 ifi (inshr] Riate [cfs)
than 0] that you want to 17 - e Uiificels o |
modify all pond areas by
and then select Modify Modify Pand =
Pond Areas' button Areas Recalculate Cumulative Yolurne: |
Wertieal Dimenskon Ol to Retathe Saale 1000 Add Stone Weeper
— =
Broad Crested Weir
flemave [Required]
Weir crest length [ft] 10.00
750 200 Weir crest width [ft] 500!
B.50' Height from datum to 700
bottam of weir apening [ft]
I Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel Continue | ‘
Control Practice #: 19 CP Index # 1 44
Figure 33: WinSLAMM model inputs for wet retention pond 11 (WP11) in Catchment SP-6
Wet Detention Control Device
Pond Humber 13 Cumdaive & Add ‘Shalp Crested Weir Add | Add ‘
- - Stage Area —
D System Control Practi Volume 5 w ater
rainage System Control Practice i) [acies] it el EV[;D/?;:;I]DH N
0| 000 00000 0.000 (it
1 2.00 0.6320 0632 Add ‘V-Nnh:h Weir
2 200 0.80201 1.349
3 4.00 0.97z20 2236
4 5.00 1.1310 3.288
Mot needed - calculated by program 5 600 12900 1498
E
7 Remove ‘Ulifice Set 1
Iritial Stage Elevation [ft) 8 Orifice D'am?le' ] 200
Invert elevation above datum [ft] 4.001
Peak to Average Flow Ratio: | 280 10 Nurber of orifices in set 1
Maximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit: 12 Add ‘u"f'“ Set 2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
14 an Matural Other | =]
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Bond Areas’ button Arsas Recalculate Cumulative Yolume |
ekl Dimensin Snly 1 Reithe Siaiz —10.00" Add Stone Weeper
Broad Crested Weir
- Bemors [Required]
Weir crest length (i) 10.00
E.00 WWeir crest width [ft] 5.001
Height from datum ta 5E0
400 hottam of weir opening [ft]
I Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘ |
Control Practice #: 17 CPIndex #: 46

Figure 34: WinSLAMM model inputs for wet retention pond 12 (WP12) in Catchment SP-6

Springbrook Stormwater Retrofit Analysis
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-
Wet Detention Control Device

Pond Mumber 14 — ven Comulative 4] Add ‘Shalp Crested Weir Add | \jdd ‘
Drail System Control Practi Volume . ater
rainage System Control Practice 1] [acres) [ac-it) Month Ev[ﬁ‘;;?jr:;]cm Withdiaw Rate
0| o000 00000 0.000 [acRicey)
1 200 0.7630 0.763 Add ‘V—annh Weir
2 3.00 0.8430 1.566
3 4.00 059220 2449
4 5.00 1.0200 3420
Mot needed - calculated by program 5 500 11180 1499
E
7 Remove ‘ﬂlifice Set 1
Initial Stage Elevation () 8 Drifice Diameter [ft) 200
g Invert elevation above datum [ft] 4.001
Peak to Average Flow Riatic: | 380 10 Number of oiifices in set 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘ Ouiticels el
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume |
ertical Dimengion Ol 1o Relathe Scale 1000 Add Stone Weeper
Broad Crested Weir
. isrore [Required]
‘Wi crest length (i) 10.00
6.00 WWeir crest width (f] 5.00;
Height fram datum ta 550
400 battam of weir opening (ft)
i Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘
Control Practice #: 18 CPlIndex #: 45
Figure 35: WinSLAMM model inputs for wet retention pond 13 (WP13) in Catchment SP-6
Wet Detention Control Device
Pond Number 19 s | ivea | Cumiaive ] Add | Sharp Crested Weir add | \jdd \
Drai System Control Practi Wolurne 2 ater
rainage System Control Practice i) [acres) lach) Month EV[‘:’ID/?;:;I]DH Withdiaw Rate
0| 000 00000 0.000 [ERiitid=
1 1.00 46.8010 23.401 4dd | ¥-Notch Weir
2 200 51.4030 72502
3 3.00 571170 126.763
4 4.00 EA.EETD 188.155
Mot needed - calculated by program 5 500 £9.0590 255518
[ .00 724500 326272
7 Remove ‘Dlifice Set 1
Iritial Stage Elesvation [fr) 8 Drifice Diam?b' it 1.25
9 Irwert elevation above datum [ft] 4.70
Peak to Average Flow Ratio: | 380 10 Nuriber of orifices in set 1
M aximum Inflow into Pond (cfs) 11 -
Enter 0 of leave blank for no imit 12 Add ‘ Orifice Set 2
Copy Pond Data | Paste Pond Data | 13 —1 Add | Add |
14 St Natural Other | =}
. — 15 [‘?l?e Seepage Rate | Outflow
nter fraction (greater 0.00 16 Add | Orifice Set 2 [inhr] Rate [cfs]
than 0] that you want to 17 - rhce be |
modify all pond areas by
and then select Modify Modify Pond 5
Pand Areas’ buttan Arsas Recalculate Curnulative Volume |
Wertieal Dimenskn Oy 1o Retathe Saale — 1000~ Add Stone Weeper
T | R Broad Crested Weir
Remove [Required]
“Weir crest length [ft] 10.00
B.00 o ‘Wi crest width (1] 5.00!
" Height fram datum ta
0 battam of weir opening [ft) .40
I Add | Seepage Basin
Add | Wertical S5tand Pipe
Cancel Continue ‘
Control Practice #: 28 | CPInden#: 31

Figure 36: WinSLAMM model inputs for wet retention pond 14 (

WP14) in Catchment SP-8
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-
Wet Detention Control Device
Pond Number 18 Tl 2
_ - Stage Area —
Drainage System Control Practice ) (acies) \‘EUM[“]E
ac-ft
0 0.00 (0.0000 0.000
1 1.00 0.3360 0168
2 2.00 0.4540 0563
3 3.00 0.5430 1.062
4 3.50 0.5820 1.343
Mot needed - calculated by program 5 400 06210 1644
E
7
Initial Stage Elevation (] | I 8
3
Peak to Average Flow Ratio: | 380 10
M aximum Inflow into Pond (cfs) 11
Enter 0 or leave blank for no limit 12
Copy Pond D ata | Paste Pond D'ata | ‘:j ]
15
Enter fraction [greater 0.00 16
than 0] that you want to 17 -
modify all pond areas by §
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume
ertical Dimenskon Gl 1o Reizihe Scale 1000
400
360
300
¥
Cancel LContinue ‘
Control Practice #: 27 CPlndex #: 30

5
Add | Sharp Crested Weir add | Add |
£ i w/ ater
Month | SRR Withdiaw Rate
finfdey) | (actida)
Add |V-Notch Weir
Remove ‘ﬂlifice Set 1
Orifice Diarneter (ft) 1.00;
Invert elevation above datum [ft] 3.001
Number of orifices in set 1
Add | Orifice Set 2
Add | add |
an I atural Other | =]
[‘fit?e Seepage Rate | Outflow
4dd | Oiifice Set 3 findhr) | Rate (cfs) | |
Add Stone Weeper
-
Broad Crested Weir
isrore [Required]
‘Wi crest length (i) 10.00
WWeir crest width (f] 5.00;
Height fram datum ta 250
battam of weir opening (ft)
Add |Seepage Basin
Add | Vertical Stand Pipe

Figure 37: WinSLAMM model inputs for wet retention pond 15 (WP15) in Catchment SP-7

Wet Detention Control Device
Pond Humber 12 Cumdaive & Add ‘Shalp Crested Weir Add | Add ‘
- - Stage Area —
Drainage System Control Practice i) [acies] Volume Evaporation wlater
[ac-ft] Honth finéday) W‘lh:!'f?;; Rate
0| 000 00000 0.000 (it
1 2.00 0.0350 0.035 Add ‘V-Nnh:h Weir
2 4.00 0.0710 0141
3 5.50 0.0960° 0.266
4 7.00 0.1230 0.435
Mot needed - calculated by program 5 a00 02070 0603
E 9.00 0.3250 0.863
7 Remove ‘Ulifice Set 1
Iritial Stage Elevation [ft) 8 Orifice D'am?le' ] 200
] Invert elevation above datum [ft] 5501
Peak to Average Flow Ratio: | 380 10 Murnber of orifices in st 1
Maximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit: 12 Add ‘u"f'“ Set 2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
14 an Matural Other | =]
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Bond Areas’ button Arsas Recalculate Cumulative Yolume |
ertkal DImEnEIn Oty 10 Fotathe Scak 1000, Add Stone Weeper
T e W a .
Broad Crested Weir
Bemors [Required]
e e e R me R Er e Fem e R e P e cmea Wi crest length (ft) 10.001
.00 250 WWeir crest width [ft] 5.001
Height from datum ta afn
55 battam of weir opening (ft)
I Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘
Control Practice #: 16 CP Index #: 48

Figure 38: WinSLAMM model inputs for wet retention pond 16 (WP16) in Catchment SP-5

Springbrook Stormwater Retrofit Analysis



Appendix A — Modeling Methods

WP17 and IB7 were deemed disconnected in all but very large storm events based on storage available.
These BMPs were not modeled in WinSLAMM as part of this analysis.

r 5
Wet Detention Control Device -
Pond Number 29 s B Add | Sharp Crested Weir Add | Add |
- - Stage Area —
Drainage System Control Practice if) () \‘E:LL{?:]E Morth E\‘[;D;;f:;lilﬂﬂ W\lh\;f::\?hate
0| o000 00000 0.000 [acRicey)
1 2.00 0.1570 0157 Add ‘V-Nnh:h Weir
2 4.00 0.1870 0.501
3 E.OD 0.2230 091
4 7.00 0.2500 1148
Mot needed - calculated by program 5 am 02760 1411
E
7 Remove ‘l]liﬁl:e Set1
Initial Stage E levation (ft): il 8 Orifice Diaméler ] 1.50
Invert elevation above datum [ft] E.00!
Peak to Average Flow Ratio: | 280 10 Nurber of orifices in set 1
M aximum Inflow into Pond (cfs) ,— 11 -
Enter 0 or leave blank for no limit 12 Add ‘ Orifice Set 2
Copy Pond D ata | Paste Pond Data | 13 — Add | Add |
14 an I atural Other | =]
S 15 [‘?ﬁe Seepage Rate | Outflow
niter fraction [greater 0.00 16 ifi [infhr) Rate [cfs]
than 0] that you want to 17 - e Orifics]s olf |
modify all pond areas by
and then select 'Madify Modify Pond Fecaloulate Cumulative Vol
Pond &reas’ button Areas EEEE RS | S E RS WE LIS
‘Varical Dimension Only 1o RE@e Seail 1000, Add | Stone Weeper
e § i aa . |
Broad Crested Weir
I Remote | (Required]
‘Wi crest length (i) 10.00
8.00 | WWeir crest width [f] 5.00;
| 7.50 Height from datum ta 750
6.00 battam of weir opening (ft)
I Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice # : 40 CPIndex #: 22

Figure 39: WinSLAMM model inputs for wet retention pond 18 (WP18) in Catchment SP-9
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- - 5
Wet Detention Control Device
Pond Number 23 s B Add | Sharp Crested Weir add | Add |
_ - Stage Area — K [y
Drainage System Control Practice ) (acies) \‘E:LL{?:]E — EV[‘;‘E::;[:;U” W\lhdlgv:;:!ate
0| o000 00000 0.000 [acRicey)
1 2.00 0.1830 0183 Add ‘V—Nntnh Weir
2 4.00 0.2440 0610
3 £.00 0.3160 1170
4 8.00 0.3330 1.8639
Mot needed - calculated by program 5 300 0.4200 297
E 10.00 0.4560 2709
71200 0.5530 3764 FRemave \ﬂrifice Set1
Initial Stage Elevation () 8 Drifice Diameter [ft) 225
Invert elevation above datum [ft] 9.201
Peak to Average Flow Riatic: | 380 10 Number of oiifices in set 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘ Ouiticels el
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =] ||
) 15 [‘?ﬁe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by §
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume
“ertical Dimension Only to Relaiie Scale 1000 Add | Stone Weeper
T — —— — —— — — — — — —/ o =
B ! Broad Crested Weir
isrore [Required]
‘Wi crest length (i) 10.00
1200 11,50 Weir crest width [f] 5.00;
a0 Height fram datum ta 1150
4 battam of weir opening (ft)
i Add |Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice #: 33 CPlndex #: 25

Figure 40: WinSLAMM model inputs for wet retention pond 19 (WP19) in Catchment SP-9

Wet Detention Control Device

Pond Number 22 s | fves | Comiive =] 4dd | Sharp Crested Weir add | Add |
Drainage System Control Practice 1 [ \E:Ll-l_rf?le Month | Evaporation W\th\g{aa\t«?lﬂate
in/da
0] 000 00000 0.000 ) [Bcitiror]
1 1.00 01110 0.058 sdd | V-Notch Weir
2 3.00 02170 0.384
2 4.00 0.2710 0.628
4 5.00 0.3250 0.926
Mot needed - calculated by program 5 .00 0.4800 1.328
B
7 Femove |D|iﬁce Set 1
Initial Stage Elewation (ft): 2 Drifice Diameter (ft) 200
) Invert elevation above datum () 4.001
Peak to Average Flow Ratio: | 380 [qp Murnber of arifices in set 1
Mazximum Inflow into Pond [cfs] 11 -
Enter 0 or leave blank for no limit: 12 Add ||:|"'|cB Set2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
14 5t Natural Other |+ ||
. ; i 15 [?t]ge Seepage Rate | Outflow
nter fraction [greater 0.00 16 Add | Orifice Set 3 [indhr] Rate [cfs]
than 0] that you want ta 17 - rhce 3¢ |
modify all pond areas by =
and then select Modify Modify Pond N —
Pond Areas’ button Areas EEEL BN LU TS W i
Wertical Dimension Ol 1 Relathe Scale —10.00° Add | Stone Weeper

Remove |Broad Crested Weir

on [Required]
‘weir crest length [ft] 10.00
B.00 Weir crest width (ft] 500!
Height fram d_atum to 550
400 bottom of weir opening [ft]
i Add | Seepage Basin

Add | Vertical Stand Pipe

LCancel Continue | ‘

Control Practice #: 32 CP Index #: 26

Figure 41: WinSLAMM model inputs for wet retention pond 20 (WP20) in Catchment SP-11
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Wet

Detention Control Device

Pond Number 21 e | frea | Eoriaive 2] Add | Sharp Crested Weir add | Add |
Drainage System Control Practice ) (acies) \‘E:LL{?:]E — E\,[;E::;[:;Iilun W\lh\;f:::;:!ate
0| o000 00000 0.000 [acRicey)
1 1.00 0.0940 0.047 Add ‘V—annh Weir
2 3.00 0.1330 0.274
3 4.00 016007 0421
4 5.00 0.1870 0534
Mot needed - calculated by program 5 500 02450 nsl0
E
7 Remove ‘ﬂlifice Set 1
Initial Stage Elevation () 8 Drifice Diameter [ft) 200
g Invert elevation above datum [ft] 4.001
Peak to Average Flow Ratio: | 380 |1n Number of orifices in sel 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘Unhce et
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume |
“ertical Dimension Only to Relaiie Scale 10,00 Add | Stone Weeper
Broad Crested Weir
. isrore [Required]
‘Wi crest length (i) 10.00
6.00 WWeir crest width (f] 5.00;
Height fram datum ta 550
400 battam of weir opening (ft)
i Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue
Control Practice #: 31 CPndex #: 27
Figure 42: WinSLAMM model inputs for wet retention pond 21 (WP21) in Catchment SP-11
Wet Detention Control Device ~y
Pond Number 52 s | pe | ot 2] Add | Sharp Crested Weir add | Add |
Drainage System Control Practice i) [acies] \fE:Ltf"’I']E el EV[;D/?;:S]O” W\lh\;faa:\?hate
0| 000 00000 0.000 (it
1 1.00 0.6150 0.308 Add ‘V-Nnh:h Weir
2 200 083201 1.081
3 300 1.1230 2063
4 4.00 1.3220 3291
Mot needed - calculated by program 5 600 17640 6377
E 7.00 1.9550 8.257
7 Remove ‘Ulifice Set 1
Iritial Stage Elevation [ft) 8 Orifice D'am?le' ] 200
] Invert elevation above datum [ft] 4.001
Peak to Average Flow Ratio: | 380 10 Murnber of orifices in st 1
Maximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit: 12 Add ‘u"f'“ Set 2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
14 an Matural Other | =]
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Bond Areas’ button Arsas Recalculate Cumulative Yolume |
ertkal DImEnEIn Oty 10 Fotathe Scak 1000, Add Stone Weeper
T e ¥ Van -
Broad Crested Weir
Bemays [Required]
oos~N A “Wwheir crest length (i) 10,00
F.o0 | WWeir crest width [ft] 5.001
6,50 Height from datum ta EE0
battam of weir opening (ft)
400
I ‘ Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘ |
Control Practice #: B3 CPlndex#: &

Figure 43: WinSLAMM model inputs for wet retention pond 22 (WP22) in Catchment SP-12

Springbrook Stormwater Retrofit Analysis




Appendix A — Modeling Methods L7

r 5
Wet Detention Control Device » . A
Pond Number 44 e . Comiaive ] 4dd | Sharp Crested Weir add | add |
_ . wal g fa
Drainage System Control Practice 0] [acres) [:i’;?r — E\‘i?nu;jd[::fn W\thdl‘:\c\?l}:‘ate I
0| 000 00000 0.000 (it
1 2.00 0.5400 0.540 add |V-anch Weir
2 4.00 0.6020 1.688
3 5.00 06430 2314 I
4 .00 06720 2974
Mot needed - calculated by program 5 200 07460 1686
E
7 Remaove |U|ilice Set1
Iritial Stage Elevation [ft): 8 Orfice D'am?te' L] 225
Invert elevation above datum [ft) 5501
Peak to Average Flow Ratio: | 280 10 Mumber of arifices in set 1
M aximum Inflow inta Pond [cfs) 11 .
Enter 0 of leave blank for no imit 12 Add | Drifice Set 2
Copy Pond D ata | Paste Pond Data ‘ 13 - Add | Add |
1 st Watural Other | &}
15 " | Seepane Rale | Qutfow
Enter fraction [greater 0.00 16 Add | Orifice Set 3 (inhr) Riate [cfs)
than 0] that you want to 17 - nhice v e |
modify all pond areas by
and then select Modify Modify Pand =
Pond Areas' button Areas Recalculate Cumulative Yolurne:
— 1000 Add Stone Weeper
| <
------------------------------------------------ Broad Crested Weir
flemave [Required]
Weir crest length [ft] 10.00
F.o0 50 Weir crest width [ft] 500!
550 Height from datum to 650
bottam of weir apening [ft]
I Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel Continue | ‘
Caontrol Practice # : 55 CPIndex #: 8

Figure 44: WinSLAMM model inputs for wet retention pond 23 (WP23) in Catchment SP-13

Wet Detention Control Device ~y
Pond Humber 38 Cumdaive & Add ‘Shalp Crested Weir Add | Add ‘
- - Stage Area —
Drainage System Control Practice i) [acies] \fE:Ltf"’I']E el EV[;D/?;:S]O” W\lh\;faa:\?hate
0| 000 00000 0.000 (it
1 1.00 0.2130 0110 Add ‘V-Nnh:h Weir I
2 200 0.2730 0.359
3 300 0.3330 0.667
4 4.00 0.4400 1.086
Mot needed - calculated by program 5 500 05650 1559
E
7 Remove ‘Ulifice Set 1
Iritial Stage Elevation [ft) 8 Orifice Diameter (1] 1.25
HEY ] Invert elevation above datum [ft] 3.80
Peak to Average Flow Ratio: | 280 10 Nurber of orifices in set 1
Maximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit: 12 Add ‘ Orifice Set 2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
1 an Matural Other | =]
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Bond Areas’ button Arsas Recalculate Cumulative Yolume |
ertkal DImEnEIn Oty 10 Fotathe Scak 1000, Add Stone Weeper
. __D _______________________________________________ Broad Crested Weir
Bemors [Required]
Weir crest length (i) 10.00
5.00 = WWeir crest width [ft] 5.001
X Height from datum ta
a3 battam of weir opening (ft) 490
I Add |Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘ |
Control Practice #: 43 CPlndex #: 3

Figure 45: WinSLAMM model inputs for wet retention pond 24 (WP24) in Catchment SP-13

Springbrook Stormwater Retrofit Analysis
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Wet Detention Control Device . . A
Pond Number 42 s | ive | Comiaie ] 4dd | Sharp Crested Weir add | \:du \
Drai System Control Practi Walume q ater
rainage System Control Practice (1 [acres) (act Manth Ev[.;p/?jr:;mn ‘withdraw Fate
0| 000 00000 0.000 facifiides)
1 2.00 0.0810 0.051 4dd |V Motch Weir
2 4.00 (0.0960 0.218
3 .00 01330 0.447
4 700 01650 0.596
Mot needed - calculated by program 5 a.00 01950 077
E 9.00 0.2530 1.000
7 Remove ‘Ulilice Set 1
Initial Stage Elevation [ft): g Drifice Diameter (ft) 1.50
? s £ 9 Invert elevation above datum [f] 7.00;
Peak to Average Flow Ratio: | 380 10 Number of arifices in set 1
b aximum Inflow into Pond [cfs] 11 .
Enter 0 or leave blank for na limit 12 Add ‘ Orifice Set 2
Copy Pond Data | Paste Pond Data | 13 — Add | Add |
14 o M atural Other | =]
15 [ﬂ?e Seepage Rate | Outflow
Enter fraction [greater 0.00 15 Add | Orifice Set 3 linhr) Riate (cfs]
than 0] that you want ta 17 - mice € |
madify all pond areas by
and then select "Modify I odify Pond =
Pand freas’ buttan reas Recalculate Curmulative Yolume
Vierical Dimenekon Ol 1 Relzthe ok 1000, Add Stone Weeper
T e o -
B S Broad Crested Weir
fiemave [Required]
Weir crest length (i) 10.00
9.00 oo el crest width [ft] 5.00
. i Height from datum to
.00 - 850
bottam of weir opening ()
i Add | Seepage Basin
Add Yertical Stand Pipe
Cancel LContinue | ‘
Control Practice # : 53 CF Index #: 10
Figure 46: WinSLAMM model inputs for wet retention pond 25 (WP25) in Catchment SP-13
Wet Detention Control Device . . A
Pond Number 43 s | ive | Comiaie ] 4dd | Sharp Crested Weir add | \:‘?dd \
Drai System Control Practi Walume q ater
rainage System Control Practice 1] [acres) (act Manth Ev[.;p/?jr:;’lun ‘withdraw Fate
0 000 00000 0.000 facifiides)
1 0.50 01320 0.033 4dd | V-Notoh Weir
2 1.00 0.2630 0132
3 2.00 0.3820 0.459
4 3.00 0.5450 0.928
Mot needed - calculated by program 5 400 0.7640 1.582
E
7 Remove ‘Ulilice Set 1
Initial Stage Elevation [ft): g Drifice Diameter (ft) 1.50
? W Lo g Invert elevation above datum [f] 2,501
Peak to Average Flow Ratio: | 3.00 10 Number of arifices in set 1
Maximum Inflow into Pond [cfs] 11 -
Enter 0 or leave blank for na limit 12 Add ‘ Orifice Set 2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
14 o M atural Other | =]
o [ 15 [ﬂ?e Seepage Rate | Outflow
nter fraction [greater 0.00 15 Add | Orifice Set 3 linhr) Riate (cfs]
than 0] that you want ta 17 - mice € |
madify all pand areas by
and then select "Modify I odify Pond =
Pand freas’ buttan Areas Recalculate Curmulative Yolume |
ViErizal DImension Oy 1 REIZINE Sk 1000 Add Stone Weeper
Broad Crested Weir
el [Required]
- Weir crest length (i) 10.00
4.00 el crest width [ft] 5.00
Height from datum to 250
250 bottam of weir opening ()
i Add | Seepage Basin
Add Yertical Stand Pipe

Cancel

Continue

Control Practice #: 54 CP Index

#:9

Figure 47: WinSLAMM model inputs for wet retention pond 26 (WP26) in Catchment SP-13

Springbrook Stormwater Retrofit Analysis
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Wet Detention Control Device =
Pond Humber 41 Comulalive = Add |Sharp Crested Weir Add | Add ‘
- . Stage Area |
D System Control Practi Yalume 5 W ater
rainage System Control Practice (1 (arcres) (act) WManth Evi?nnf%r:;lon ‘withdiaw Rate
0| 000 00000 0.000 [=tecey)
1 1.00 0.2120 0108 add |V-Nulch Weir I
2 200 04240 0.424
3 4.00 0.5030 1.357
4 .00 05720 2.444
Mot needed - calculated by program 5 750 07910 2471
B
7 Femove |D|iﬁce Set1
Iritial Stage Elevation [ft): 8 Diifice Diam?te' i} 350
9 Invert elevation above datum () E.00!
Peak to Average Flow Ratio: | 380 10 Murnber of orifices in set 1
b aximum Inflow into Pond [cls) 11 .
Enter 0 of leave blank for no it 12 Add |D||f|ce Set2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
1 5t Natural Other | &
. ; i 15 [?t]ge Seepage Rate | Outflow
nter fraction [greater 0.00 16 Add | Orifice Set 3 [indhr] Rate [cfs]
than 0] that you want to 17 - rhce Se |
modify all pond areas by §
and then select Madify Muodify Pond .
Pand Areas’ buttan Aieen Recalculate Cumulative Yolurme |
1000 Add Stone Weeper
e Y a .
""""""""""""""""""""""""" Broad Crested Weir
femave [Required]
weir crest length [ft] 10,00
700 Weir crest width (ft] 500!
: Height from datum to 700
bottom of weir opening [ft]
i Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel Continue | ‘ |
Control Practice #: 52 CP Index #: 2
Figure 48: WinSLAMM model inputs for wet retention pond 27 (WP27) in Catchment SP-13
Wet Detention Control Device -
Pond Number 40 X . e B 4dd | Sharp Crested Weir sdd | Add |
. . tage rea |
Drainage System Control Practice Wolume g Water
ge =¥ " ] [ac-ft] Morth E\’i‘?n%'::]nn ‘wiithdraw Rate
0| 000 00 0.000 [EB bR
1 050 1.0130 0.253 Add |V-Nulch Weir I
2 1.00 20260 1.3
3 2.00 24770 3.265
4 350 23310 7.366
Mot needed - calculated by program 5 5.00 35960 12,308
5]
7 Femove |D|ifice Set 1
Initial Stage Elevation [t ,— 8 Orifice Diameter (ft] 2.00
? (0 ] Bl 9 Invert elevation shove datum () 3.00
Peak to Average Flow Ratia: | 3.80 10 Muraber of arifices in set 1
b aximnum Inflow into Pond [cfz] 11 .
Enter 0 or leave blark for no limit: 12 Add |l]||f|ce et
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
1 3t Natural Other | +|
15 ?tge Seepage Rate | Outflow
Enter fraction [greater 0.00 16 Add | Orifice Set 3 " [inhr] Rate [cfs]
than 0] that you want to 17 - |
modify all pond areas by
and then select Madify Madify Pond
Pond Areas’ buttan Breas Recalculate Cumulative Yolume |
ertical Dimension Cnly o Retaihe Scale 1000 Add Stone Weeper
Broad Crested Weir
fience [Required]
Wweir crest length (ft] 10.00
5.00 Weir crest width (ft] 5.00;
Height fram d_atum to £ 50
a0 bottam of weir apening [ft]
i Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel Continue | ‘
Control Practice # : 51 CPlIndex #: 4

Figure 49: WinSLAMM model inputs for wet retention pond 28 (WP28) in Catchment SP-13
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Wet Detention Control Device ny
Pond Number 39 . N s B Add | Sharp Crested Weir add | Add |
. - tage 1ea - .
Drainage System Control Practice ) (acies) \‘E:LL{?:]E — EV[;E:%[:}:I]UH W\lh\;f:::;:!ate
0| o000 00000 0.000 [acRicey)
1 1.00 0.0500 0.025 Add ‘V—Nntnh Weir
2 2.00 0.1030 0105
3 3.00 0.1760 0247
4 4.00 0.2710 0.471
Mot needed - calculated by program 5 500 03610 07s7
E
7 Remove ‘ﬂlifice Set 1
Initial Stage Elevation [ft) g Orifice Diameter (1) 1.50
? o | e g Invert elevation above datum [ft] 3.001
Peak to Average Flow Ratio: | 380 |1n Number of orifices in sel 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘ Ouiticels el
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume |
ertical Dimengion Ol 1o Relathe Scale 10,00 Add Stone Weeper
Broad Crested Weir
isrore [Required]
B O USSR SR IR ‘Wi crest length (i) 10.00
5.00 WWeir crest width (f] 5.00;
4.50 Height fram datum to 450
300 battam of weir opening (ft)
i Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice #: 50 CPIndex #: 5
Figure 50: WinSLAMM model inputs for wet retention pond 29 (WP29) in Catchment SP-13
Wet Detention Control Device ~
Pond Number 33 - N S B 4dd | Sharp Crested Weir add | add |
. . tage (=] b |
Drainage System Control Practice Wolume i Waler
9o 5y W | = facfl) Month E"[‘;]P/?j':;'m Withdraw Rate
0| 000 0000 0.000 (acftday)
1 0.50 01240 0.031 add | ¥-Notch Weir
2 1.00 0.2480 0124
3 200 0.4360 0.496
4 250 (0.5450 0.756
Mot needed - calculated by program 5 200 05340 1.0H
B
7 Femove ‘Dlilice Set 1
Iritial Stage Elevation [ft]: 8 Orfice D\amgler ) 1.50
] Invert elevation above datum [ft] 2,00
Peak to Average Flow Ratio: | 3.80 10 Number of orifices in set 1
b airnum Inflow into Pond [cfs] ,— 11 -
Enter O or leave blank for no limit: 12 Add ‘ ilicels ety
Copy Pond D ata | Paste Pond Data | 13 —1 Add | Add |
14 o Natural Other | »|
et [ 15 [fl?e Seepage Rate | Outflow
nker fraction [Qreater 0.00 18 ifii [inthr] Rate (cfs]
than 0] that you want ta 17 - o] Oficels ol ]

madify all pond areas by
and then select 'Modify I odify Pond
Pond Areas' button Areas

Recalculate Cumulative Yolurne |

10,00 — Add | Stone Weeper

Broad Crested Weir

eI [Required]
el crest length (ft] 10,00
Wweir crest width [ft] 5.00!

Height fram datum ta
bottam of weir opening (ft)

280

Add | Seepage Basin

Add ¥Yertical Stand Pipe

Cancel Continue | ‘

Control Practice #: 44 CP Index #: 18

Figure 51: WinSLAMM model inputs for wet retention pond 30 (WP30) in Catchment SP-9

Springbrook Stormwater Retrofit Analysis



Appendix A — Modeling Methods [[ECEEE

r ~
Wet Detention Control Device ~
Pond Humber 32 som | mea | Dmie 2] 4dd | Sharp Crested Weir Add | Add |
Drainage System Contiol Practice Wolume water
e 2y ") (o) [ac-ft) Month E\’iipr,?j':;]m “withdraw Rate
o/ ooo 00000 £.000 (aclt/day)
1 1.00 0.1660 0.083 add |V—anch Weir
2 2.00 01330 0.266
E 3.00 0.2380 0.484
4 4.00 0.3160 0.761
Mot needed - calculated by program 5 500 0.3940 1116
B
7 Femove |Dlifice Set1
Orifice Diameter [ft] 225
Initial Stage Elewation [ft] 8
E Invert elevalion above datum [it] 3.00
Peak to Average Flow Ratio: | 280 10 Murnber of orifices in sat 1
M axirmum Inflow inko Pand [cfs] ,7 1 -
Enter 0 or leave blank for no limit: 12 Add |u"f'ce Set2
Copy Pond Data | Paste Pond Data | 13 — Add ‘ (sl |
14 g Natural Other | +]
) 15 [‘;]93 Sespage Flate | Outflow
Enter fraction [greater 0.00 15 4dd | Orifice Set 3 [in/hr) Rate [cfs]
that 0] that you want to 17 - |
modify all pond areas by
and then select 'Modify tadify Pond =
Pand Areas’ button Aleas Recalculate Cumulative Yolume
ertical Dimension Only to Retatbe Scale T Add | Stone Weeper
T -
Broad Crested Weir
Flemave [Required] I
Wwieir crest length [ft] 10.00
5.00 ‘wheir crest width [ft] 5.00!
Height from datum ta 450
200 bottom of weir opening [ft)
I Add | Seepage Basin
Add | WYertical Stand Pipe
Cancel LContinue | | |
Control Practice #: 43 CPlndex #: 19
——

Figure 52: WinSLAMM model inputs for wet retention pond 31 (WP31) in Catchment SP-9

Wet Detention Control Device ~

Pond Number 31 S | as | Cumitie ] 4dd | Sharp Crested Weir Add | Add |
Drainage System Conbiol Practice it e \fE:LL:I_TF\’I!]E Marth Eval:‘:‘odlat\on th\;f:\ta?rﬁate
N/ 0a|
0 000 00000 0.000 (/9] | fscridey]
1 0.50 01425 0036 2dd | V-Notch Weir
2 1.00 0.2850 01432
| 3 2.00 0.3520 0.481
4 300 0.4200 0.847
Mot needed - calculated by program 5 400 05330 1326
5]
7 Femove |I]lifice Set 1
Iritial Stage Elevation [ft) 2 Difice Diameter (ft) 1.00
i 9 Irvvert elevation above datum (ft) 3.00
Peak to Awerage Flow Ratio: | 350 10 Mumber of arifices in set 1
M axirnum [nflow into Pond [cks] 11 .
Enter 0 or leave blank for no limit: 12 Add |I]nf|ce Set2
Copy Pond Data ‘ Paste Pond Drata | 13 — Add ‘ Add |
14 sy Matural Other | =]
S 15 [?t]ge Seepage Rate | Outflow
niter fraction [greater 0.00 16 Add | Orifice Set 3 linhr) Rate [cfs)
than 0] that you wat to 17 - ‘ fhiee 3¢ ]
modify all pond areas by §
and then zelect Modify odify Pond Recalculate Cumulative Vol
Pond Areas’ button Areas BRIV LUTILIEInNE WELLTS
Werical Dimension Only o Relathe Scake 10,00 Add Stone Weeper

Broad Crested Weir

. Remove | (Required) f
Weir crest length [ft) 10.00
4.000 Weir crest width [ft) 5.001
. 350 Height from datum to
300 bottom of weir opening [ft) 450

Add | Seepage Basin

Add | Vertical Stand Pipe

Cancel Continue | |

Contral Practice # : 42 CPlIndex #: 20

Figure 53: WinSLAMM model inputs for wet retention pond 32 (WP32) in Catchment SP-9

Springbrook Stormwater Retrofit Analysis
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-
Wet Detention Control Device ~
Pond Number 34 . N s B Add | Sharp Crested Weir add | Add |
. - tage 1ea -
D System Control Practi Volume . w/ ater
rainage System Control Practice 1] [acres) [ac-it) Month Ev[ﬁ‘;;?jr:;]cm Withdiaw Rate
0| o000 00000 0.000 [acRicey)
1 1.00 0.0855 0.043 Add ‘V—annh Weir
2 2.00 0.1710 017
3 3.00 0.2150 0.364
4 4.00 0.2530 0601
Mot needed - calculated by program 5 500 03410 0901
E 6.00 0.4310 1.287
7 Add | Orifice Set 1
Initial Stage Elevation (] | & g
Peak to Average Flow Ratio: | 380 10
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no mit; 12 Add | Orfice Set 2
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume |
ertical Dimengion Ol 1o Relathe Scale 2000 Add Stone Weeper
77777777777777777777777777777777777777777777777 \_ - Broad Crested Weir
isrore [Required]
‘Wi crest length (i) 20.00
6.00 WWeir crest width (f] 10.00
500" Height fram datum ta 500
battam of weir opening (ft)
i Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice #: 45 CPlndex #: 17
Figure 54: WinSLAMM model inputs for wet retention pond 33 (WP33) in Catchment SP-9
-
Wet Detention Control Device -
Pond Humber 27 Cumdaive & Add ‘Shalp Crested Weir Add | Add ‘
- - Stage Area —
D System Control Practi Volume 5 w ater
rainage System Control Practice 1] [acres] (ac-it] Month Ev;p?jr:;’llon Withdiaw Pate
0| 000 00000 0.000 (it
1 1.00 0.0320 001e Add ‘V-Nnh:h Weir
2 1.50 01.0655 0041
3 2.00 0.1070 0.026
4 2.80 0.1440 0148
Mot needed - calculated by program 5 300 01ai0 0230
E
7 Add | Orifice Set 1
Initial Stage E levation (ft): 8
Peak to Average Flow Ratio: | 380 10
Maximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit: 12 Add ‘ Orifice Set 2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
14 an Matural Other | =]
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Bond Areas’ button Arsas Recalculate Cumulative Yolume |
ertkal DImEnEIn Oty 10 Fotathe Scak 1000, Add Stone Weeper
----------------------------------------------- \_ S Broad Crested Weir
Bemays [Required]
Weir crest length (i) 10.00
3.000 WWeir crest width [ft] 5.001
2E0 Height from datum ta 250
battam of weir opening (ft)
I Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘ |
Control Practice #: 37 CPIndex #: 23

Figure 55: WinSLAMM model inputs for wet retention pond 34 (WP34) in Catchment SP-9

Springbrook Stormwater Retrofit Analysis
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Wet Detention Control Device -
Pond Number 35 . N T 4dd | Sharp Crested Weir add | add |
. . tage rea b |
Drainage System Control Practice Wolume \Water
e =y ) [eees] (ac-f) Morth Ev[ian%ndlaaﬂnn “wiithdraw Fate
o/ 000 0.0000 0.000 [actlides)]
1 0.50 0.4365 0103 Add |V-Nulch Weir
2 1.00 08730 0.437
3 2.00 0.9580 1.352
4 3.00 1.0320 2347
Mot needed - calculated by program 5 400 1 7900 3758
E 5.00 27480 E.027
7 Remave |I]lili|:e Set 1
Initial Stage Elevation [ft) g Orifice Diameter [f) 400
g o | e g Irvvert elevation above datum [ft] 3.001
Peak to Awerage Flow Ratio: | 3.80 10 Number of orifices in set 1
M axirnum [nflow into Pond [cfs] ,— 11
Enter O or leave blank for no limit: 12 Add ||:I o S 2
Copy Pond Data ‘ Paste Pond Data | 13 —1 dd ‘ Add |
14 5t Matural Other |~}
. - 158 [?t]ge Seepage Rate | Outflow
hter fraction (greater 0.00 16 Add | Orifice Set 3 [in/hr) Rate [cfs)
than 0] that pou want to 17 - rhce 5@ =
modify all pond areas by
and then select todify Modify Pond =
Pond Areas' button Araas Recalculate Cumulative Yolume |
1000 Add Stone Weeper
Broad Crested Weir
ok IRequired]
ad weir crest length [ft) 10,00
’ Weir crest width [ft) 5.00!
450 Height from datumn to 450
biattam of weir apening [ft]
I Add |Seepage Basin
Add | ¥Yertical Stand Pipe
Cancel LContinue | |
Control Practice #: 46 CPlndex #: 16
Figure 56: WinSLAMM model inputs for wet retention pond 35 (WP35) in Catchment SP-9
Wet Detention Control Device - &
Pond Number 37 X N e B Add | Sharp Crested Weir add | Add |
. . tage 123 —
Drainage System Control Practice Volurne p Water
g8 =y | (=) ac-i) Morth E‘ﬁfﬁ;:;‘“ Withdiaw Rate
0| 000 00000 0.000 [ERitid=y
1 1.00 0.3010 0151 4dd | ¥-Motch Weir
2 200 0.53001 0.596
3 3.00 0.7400 1.261
4 4.00 0.8720 2067
Mot needed - calculated by program 5 500 1.0040 3005
B
7 Remove ‘Dlifice Set 1
Iritial Stage Elevation [ft) 8 Orifice D'am?b' ] 200
9 Irwert elevation above datum [ft] 2,80
Peak to Average Flow Ratio | 280 10 Nurber of orifices in set 1
M aximum Inflow into Pond (cfs) 11 -
Enter 0 of leave blank for no imit 12 Add ‘anlce Set2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
14 S Matural Other | =}
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Orifics]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Pond Areas’ buttan Arsas Recalculate Curulative Volume |
SaommRemesss —10.00' Add Stone Weeper
Broad Crested Weir
Remove [Required]
“Weir crest length [ft] 10.00
___________________________________________ e ‘el crest width [ft] 5.00!
4.50 Height from datum ta 450
battam of weir opening (ft)
I Add |Seepage Basin
Add | Wertical Stand Pipe
Cancel Continue ‘ | |
Control Practice #: 48 | CPInden #: 13

Figure 57: WinSLAMM model inputs for wet retention pond 36 (WP36) in Catchment SP-9

Springbrook Stormwater Retrofit Analysis
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WP37 was deemed disconnected in all but very large storm events based on storage available. This BMP
was not modeled in WinSLAMM as part of this analysis.

-
Wet Detention Control Device

Pond Number 36 s B Add | Sharp Crested Weir Add | Add |
- - Stage Area —
Drainage System Control Practice i) [acies] \‘E:LL{?:]E Ol E\,[;E:;[:;Iilun W\lh\;f::\?hate
0| o000 00000 0.000 [acRicey)
1 1.00 0.5260 0.263 Add ‘V-Nnh:h Weir
2 2.00 0.6070 0.830
3 200 0.6900 1.478
4 4.00 0.8560 2.251
Mot needed - calculated by program 5 500 102850 3192
E
7 Remove ‘l]liﬁl:e Set1
Initial Stage E levation (ft): 8 Orifice Diameter (ft] 1.00
B ] Invert elevation above datum [ft] 4.001
Peak to Average Flow Ratio: | 280 10 Nurber of orifices in set 1
M aximum Inflow into Pond (cfs) ,— 11 -
Enter 0 or leave blank for no limit 12 Add ‘anlce Set 2
Copy Pond D ata | Paste Pond Data | 13 — Add | Add |
1 an I atural Other | =]
S 15 [‘?ﬁe Seepage Rate | Outflow
niter fraction [greater 0.00 16 ifi [infhr) Rate [cfs]
than 0] that you want to 17 - e Orifics]s olf |
modify all pond areas by
and then select 'Madify Modify Pond Fecaloulate Cumulative Vol
Pond &reas’ button Areas EEEE RS | S E RS WE LIS
Vertial DImension Only 1 Relamke Scak 1000 Add Stone Weeper
Broad Crested Weir
Bemors [Required]
‘Wi crest length (i) 10.00
5.00 5 WWeir crest width [f] 5.00;
. Height fram datum ta
A battam of weir opening (ft) 450
I Add | Seepage Basin

Add | Vertical Stand Pipe

Cancel LContinue ‘ |

Control Practice #: 47 CPlndex #: 14

Figure 58: WinSLAMM model inputs for wet retention pond 38 (WP38) in Catchment SP-9
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Wet Detention Control Device -
Pond Number 28 e . Tomuive =] Add | Sharp Crested Weir add | Add |
Drail System Control Practi Volume . w/ ater
rainage System Control Practice 1] [acres) [ac-it) Month Ev[ﬁ‘;;?jr:;]cm Withdiaw Rate
0| o000 00000 0.000 [acRicey)
1 200 1.1350¢ 1.135 Add ‘V-anth Weir
2 4.00 1.3380 3663
3 600 1.70001 E.766
4 8.00 1.59500 10416
Mot needed - calculated by program 5 10.00 21520 14518
[ 11.00 4.5300 17.859
7 12.00 6.1260 23187 FRemave ‘ﬂ'iﬁﬂe Set1
Initial Stage E levation [ft]: 8 Orfice: Diam?ler ] 5.00
Invert elevation above datum [ft] R.60!
Peak to Average Flow Ratio: | 280 10 Mumber of orifices in set 1
Fauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘Unhce et
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Seepage Rate | Outflow
Enter fraction [greater 0.00 15 Add | Orifice Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - 1
modify all pond areas by
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume |
2000 Add Stone Weeper
————— — — — — — —3 j_ i
Broad Crested Weir
isrore [Required]
‘Wi crest length (i) 20.00
WWeir crest width (f] 10.00
"""""""""""""""""""""""""" 1050 Height frarm datum ta 1080
battam of weir opening (ft)
i Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Contral Practice #: 33 CFIndex #: 21
Figure 59: WinSLAMM model inputs for wet retention pond 39 (WP39) in Catchment SP-9
Wet Detention Control Device
-
Pond Number 53 o | fve | Camiive ] 4dd | Sharp Crested Weir sad | \jdd \
Drainage System Control Practice Walumne i ater
ge =y | e fact) Month E"[?nﬂf%':;']”” Withdiaw Rate
0| 000 00000 0.000 (Rt
1 2.00 1.2340 1.234 dd | V-Notch Weir
2 4.00 1.4210 3.883
3 .00 1.6540 6.964
4 a.00 1.8020 10.420
Mot needed - calculated by program 5 10.00 25410 14.763
5| 1200 37080 21.mz2
7 Femove |D|ifice Set 1
Initial Stage Elevation (ft): | [T 8 Orifice Diemeter [ft 450
? 0 9 Invert elevation sbove datum () 410,
Peak to Average Flow Ratie: | 380 |1p Murber of orifices in set 1
b aximum Inflow into Pond [cfs] 11 .
Enter 0 or leawe blank for no limit: 12 Add |l:'""cB Set2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
14 5t Natural Other | &
15 [?t]ge Seepage Rate | Outflow
Enter fraction [greater 0.00 15 Add | Orifice Set 3 [inshr] Rate [cfs]
than 0] that you want to 17 - |
modify all pond areas by =
and then select Madify Muodify Pond .
Pond Areas’ buttan Aiore Recalculate Cumulative Volume |
ertical Dimension Cnily o Retathe Scale 2000 — Add Stone Weeper
- - i
Broad Crested Weir
fien=i [Required]
‘weir crest length [ft] 20.00
12.000 Weir crest width (ft] 10.00
10.50¢ Height from datum ta 1050
R L battom of weir apening [ft)
i 410 Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel LContinue | ‘ |
Control Practice #: 64 CP Index #: 24

Figure 60: WinSLAMM model inputs for wet retention pond 40 (WP40) in Catchment SP-9

Springbrook Stormwater Retrofit Analysis
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Wet Detention Control Device
Pond Number 30 e . Comiaive ] 4dd | Sharp Crested Weir add | add |
Drainage System Control Practice Yolume i Water
M| (acres) fact) Month E"[?nﬂfj:;'”” Wibdian e
0| 000 00000 0.000 (it
1 2.00 0.8510 0.851 add |V-anch Weir
2 4.00 1.1000 2.802
3 6.00 1.5000 5.402
4 8.00 1.9360 8.038
Mot needed - calculated by program 5 10.00 2 2850 11058
5| 1100 4.2040 16.304
71200 E.8120 21.812 Remave | Orifice Set 1
Initil Stags Elevation (it} 8| 1300 77640 2100 | [Drifice Dismeter ] 400
Invert elevation above datum [ft) E.10!
Peak to Average Flow Ratio: | 380 10 Murnber of orifices in get 1
M aximum Inflow inta Pond [cfs) 11 .
Enter 0 of leave blank for no imit 12 Add |D||f|ce Set 2
Copy Pond D ata | Paste Pond Data ‘ 13 - Add | Add |
14 st Watural Other | &}
e [ 15 " | Seepane Rale | Qutfow
nter fraction [areater 0.00 16 ifi (inshr] Riate [cfs)
than 0] that you want to 17 - e Uiificels o |
modify all pond areas by
and then select Modify Modify Pand =
Pond Areas' button Areas Recalculate Cumulative Yolurne: |
Werticzl Dimenskn Ol 1o Rizlzthe Soale .
! 7‘“{7 e 30,00 — Add Stone Weeper
Broad Crested Weir
flemave [Required]
Weir crest length [ft] 30.00
tao0 0 ON S _ /i crest width [it] 10.00
T2 Height from datum to 1200
bottam of weir apening [ft]
I 2 |10‘ Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel Continue | ‘
Control Practice #: 41 CFIndex #: 12

Figure 61: WinSLAMM model inputs for wet retention pond 41 (WP41) in Catchment SP-9

Wet Detention Control Device

Pond Number 2 3 N Comulative = Add | Sharp Crested Weir Add | Add ‘
. . tage rea —
Drainage System Control Practice Wolume p w/ater
i ()| (acres) fac) Morth E"[?nﬂf%':;']”” Withthaw Rate
0] 000 00000 0.000 [Bcitiror]
1 0.50 01170 0.023 sdd | V-Notch Weir
2 1.00 0.2340 0117
2 2.00 0.3060 0.387
4 3.00 0.3520 0.736
Mot needed - calculated by program 5 400 05610 1213
B
7 Femove |D|iﬁce Set 1
Initial Stage Elewation (ft): 2 Drifice Diameter (ft) 150
. — 9 Invert elevation above datum () 2,00
Peak to Average Flow Ratio: | 380 [qp Murnber of arifices in set 1
M aximum Inflow into Pond [cfs)] 11 -
Enter 0 or leave blank for no limit: 12 Add | Oiifice Set 2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
il 5t Natural Other | &
. ; i 15 [?t]ge Seepage Rate | Outflow
nter fraction [greater 0.00 16 Add | Orifice Set 3 [indhr] Rate [cfs]
than 0] that you want ta 17 - rhce 3¢ |

and then select Madify Muodify Pond

modify all pond areas by
Fond Areas’ button Areas |

Recalculate Cumulative Yolume |

10,00 — Add |Slune ‘Weeper

Remove |Broad Crested Weir

[Required]
‘weir crest length [ft] 10.00
Weir crest width (ft] 500!
Height fram d_atum to 150
bottom of weir opening [ft)

Add | Seepage Basin

Add | Vertical Stand Pipe

LCancel Continue | ‘

Control Practice #: 7 CPlndex #: 7

Figure 62: WinSLAMM model inputs for wet retention pond 42 (WP42) in Catchment SP-15
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-
Wet Detention Control Device

Pond Number 3 — . Tomueive =] Add | Sharp Crested Weir add | Add |
Drail System Control Practi Volume . w/ ater
rainage System Control Practice 1] [acres) [ac-it) Month EV[;E:-'?;:_.:IUH Withdiaw Rate
0| o000 00000 0.000 [acRicey)
1 050 0190 0.043 Add ‘V—annh Weir
2 1.00 0.38310 0191
3 200 0.75601 0.753
4 3.00 1.5350 1.905
Mot needed - calculated by program 5 400 22090 3784
E
7 Remove ‘ﬂlifice Set 1
Initial Stage Elevation [ft) g Orifice Diameter (1) 250
? o B g Invert elevation above datum [ft] 2,00
Peak to Average Flow Riatic: | 380 10 Number of oiifices in set 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘Unhce et
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume |
1000, Add | Stone Weeper "
Broad Crested Weir
isrore [Required]
‘Wi crest length (i) 10.00
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S WWeir crest width (f] 5.00;
3500 Height from datum ta 250
battam of weir opening (ft)
i Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice #: 8 CPlndex #: 8
Figure 63: WinSLAMM model inputs for wet retention pond 43 (WP43) in Catchment SP-15
Wet Detention Control Device
Pond Number 4 s | fves | Comiive =] 4dd | Sharp Crested Weir sad | \jdd \
Drainage System Control Practice Walumne i ater
ge 5y 1] (acres) [ Month Evi.lannfor:;mn Withdraw Rate
0| 000 00000 0.000 (Rt
1 0.50 01120 0.028 add | v-Notch Weir
2 1.00 02230 0112
3 2.00 0.2700 0.358
4 3.00 0.3210 0.654
Mot needed - calculated by program 5 400 1.4850 1.057
E
7 Femove |D|iﬁce Set 1
Iritial Stage Elevation [ft): 2 Drifice Diameter [fi 250
. — 9 Invert elevation above datum () 2,00
Peak to Average Flow Ratie: | 380 |1p Mumnber of orifices in set 1
b aximum Inflow into Pond [cfs] 11 .
Enter 0 or leawe blank for no limit: 12 Add |l:'""cB Set2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
14 5t Natural Other | &
. ; i 15 [?t]ge Seepage Rate | Outflow
nter fraction [greater 0.00 16 Add | Orifice Set 3 [indhr] Rate [cfs]
than 0] that you want to 17 - rhee Se |
modify all pond areas by =
and then select Madify Muodify Pond .
Paond Areas’ buttan Aiore Recalculate Cumulative Yolume |
i
1000 Add | Stone Weeper
Broad Crested Weir
oo [Required]
‘weir crest length [ft] 10.00
Weir crest width (ft] 500!
Height from datum to 150
bottom of weir opening [ft]
i Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel Continue | ‘
Control Practice #: 9 CPlndex #: 9

Figure 64: WinSLAMM model inputs for wet retention pond 44 (WP44) in Catchment SP-15

Springbrook Stormwater Retrofit Analysis
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-
Wet Detention Control Device

Pond Mumber 17 Cumidatve & Add ‘Shalp Crested Weir Add | Add ‘
_ - Stage Area —
D System Control Practi Walume . w/ ater
rainage System Control Practice 1] [acres) [ac-it) Month Ev;p\;r:;lllun Withdiaw Rate
0 0.00 (0.0000 0.000 [ac-ft/day)
1 0.50 0.2240 0.056 Add ‘V—Nntnh Weir
2 1.00 0.4480 0.224
3 200 0.5100 0703
4 3.00 0.6275 1.272
Mot needed - calculated by program 5 400 0.7450 1,958
E
7 Remove ‘ﬂlifice Set 1
Orifice Diarneter (ft) 1.00;
Initial Stage Elevation () 8
L g Invert elevation above datum [ft] 2,00
Peak to Average Flow Riatic: | 380 10 Number of oiifices in set 1
b asimurn Inflow into Pond (cfs) ,— 1 .
Enter 0 or leave blank for no imit: 12 Add ‘ Orifice Set 2
Copy Pond Data | Paste Pond Data | I8 — Add | Add |
14 a1 I atural Other | =]
. 15 [‘fit?e Seepage Rate | Outflow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 (inéhr] Rate [cfs)
than 0] that you want to 17 - 1

modify all pond areas by §
and then select "Modify Madify Pond

Pond Areas’ button Areas
Vertical Dimension Only ta Relsthe Scale 10,00 Add | Stone Weeper
Broad Crested Weir
isrore [Required]
‘Wi crest length (i) 10.00
4.00 P S WWeir crest width (f] 5.00;
3500 Height from datum ta 250
battam of weir opening (ft)
N 200 .
‘ Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice #: 26 CPlndex #: 33
Figure 65: WinSLAMM model inputs for wet retention pond 45 (WP45) in Catchment SP-6
Wet Detention Control Device
Pond Number 20 s | pe | ot 2] Add | Sharp Crested Weir add | Add |
Drainage System Control Practice 1] [acres) \'E:EW]E Month Ev;p?jr:;’i]on W\lh\;{aa\t:rﬁate
0| 000 00000 0.000 (it
1 1.00 0.2730 0137 Add ‘V-Nnh:h Weir
2 200 0.45501 0501
3 300 0.63700 1.047
4 4.00 0.7805 1.755
Mot needed - calculated by program 5 500 09240 2E08
E
7 Remove ‘Ulifice Set 1
Iritial Stage Elevation [ft) 8 Orifice Diameter (1] 200
po ] Invert elevation above datum [ft] 3.00
Peak to Average Flow Ratio: | 280 10 Nurber of orifices in set 1
Maximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit: 12 Add ‘u"f'“ Set 2
Copy Pond Data | Paste Pond Data | IES — Add | Add |
1 an Natural Other | =]
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [inhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Bond Areas’ button Arsas Recalculate Cumulative Yolume |
ertkal DImEnEIn Oty 10 Fotathe Scak —10.00° Add Stone Weeper
Broad Crested Weir
Bemors [Required]
Weir crest length (i) 10.00
5.00 WWeir crest width [ft] 5.001
Height fram datum to 450
200 hottam of weir opening [ft]
I Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘ |
Control Practice #: 23 CPIndex #: 32

Figure 66: WinSLAMM model inputs for wet retention pond 46 (WP46) in Catchment SP-8

Springbrook Stormwater Retrofit Analysis
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-
Wet Detention Control Device

Add ‘Shalpr Crested Weir add | Add |

Pond Number 46 5 a Tl 2
. - tage 1ea - .
Drainage System Control Practice ) (acies) \‘E:LL{?:]E — EV[‘;‘E::;[:;U” W\lh\;f:::;:!ate
0| o000 00000 0.000 [acRicey)
1 ;gg ggiég gglg Remove ‘V—annh Weir
z - . S Wil dngle (<180 degrees) a0
3 3.00 0.0720 0104
n 400 01085 0194 Height from c!atum ta 3.001
Mot needed - calculated by program 5 500 01450 0321 buottom of weir opening (1)
5 e : . Nurmber of Y-Notch weirs 1
7 Add | Orifice Set 1
Initial Stage Elevation (] | EJI g
Peak to Average Flow Ratio: | 380 10
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no mit; 12 Add | Orfice Set 2
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by
and then select "Modify Madify Pond Fecaloulate Cumulative Yol
Pond dreas’ button Areas EEEE RS | S E RS WE LIS
“ertical Dimension Only to Relaiie Scale 1000, Add | Stone Weeper

[ e Broad Crested Weir

[Required]
‘Wi crest length (i) 10.00
5.00 WWeir crest width (f] 5.00;
Height fram datum to 450

bottarn of weir opening [ft)

Add | Seepage Basin

Add | Vertical Stand Pipe

| Cancel LContinue ‘ |

Control Practice #: 57 CPlIndex #: 15

Figure 67: WinSLAMM model inputs for wet retention pond 47 (WP47) in Catchment SP-9

Wet Detention Control Device ’ . _‘
Pond Number 51 - . Sl B 4dd | Sharp Crested Weir add | Add |
. . tage rea —
Drainage System Control Practice " (] \E:Ll-l_rf?le Monh | Evanortion W\th\g{aa\t«?lﬂate 1
in/da
0| 000 00000 0.000 (] | fae ey
1 0.50 0.0200 0.005 add | v-Notch Weir
2 1.00 0.0400 0.020
3 2.00 01200 0100 |
4 3.00 0.5500 0.435
Mot needed - calculated by program 5 400 10280 1224
E
7 Femove |D|iﬁce Set 1
Iritial Stage Elevation [ft): 2 Drifice Diameter [fi 1.25
. o 9 Invert elevation above datum () 0,70
Peak to Average Flow Ratie: | 380 |1p Mumnber of orifices in set 1
b aximum Inflow into Pond [cfs] 11 .
Enter 0 or leawe blank for no limit: 12 Add |l:'""cB Set2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
14 5t Natural Other | &
. ; i 15 [?t]ge Seepage Rate | Outflow
nter fraction [greater 0.00 16 Add | Orifice Set 3 [indhr] Rate [cfs]
than 0] that you want to 17 - rhee Se |
modify all pond areas by =
and then select Modify Modify Pond I ————
Pond éreas’ button Areas EEEL BN LU TS W i
Verticl Dimenzion Gely 1o Reisthe Scaie .
! _ﬂ"r__________ 1000 Add |Slune\h"eepel
Broad Crested Weir
oo [Required]
‘weir crest length [ft] 10.00
4.00 Weir crest width (ft] 500!
360 Height from datum ta 150
bottom of weir opening [ft]
i B O ! I Add |Seepage Basin
0 I?U‘
Add | Vertical Stand Pipe
LCancel Continue | ‘
Control Practice #: 62 CP Index #: 11

Figure 68: WinSLAMM model inputs for wet retention pond 48 (WP48) in Catchment SP-13

Springbrook Stormwater Retrofit Analysis
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-
Wet Detention Control Device - - ny
Pond Number 1 Cumdaive & Add |Sharp Crested Weir Add | Add ‘
. N Stage Area —
Drainage System Control Practice Wolurne 5 "whater
e =y (11 (oce=2) ac-if Month E“’[‘mj':j'f” Withdraw Rate
0| 000 00000 0.000 [ER (P
1 1.00 0.3780 0183 Add |V-Nulch Weir
2 200 0.4480 0.602
3 3.00 0.6180 1.085
4 4.00 0.5830 1.636
Mot needed - calculated by program 5 500 05480 2951
E 200 07520 3691
7 Femove |Ellifi[:a Set 1
Initial Stage Elewvation [f) 8 Drifice Diameter [ft) 200
. Irvvert elevation above datum [ft] 1.00]
Peak to Average Flow Ratio: | 3.20 10 Mumber of oiifices in set 1
Masimum Inflow inta Pond [cfs] 11 -
Entter 0 or leave blank for no limit 12 Add ||:|"'":B Set 2
Copy Pond Data ‘ Paste Pond Data | 13 —] Add | Add |
14 St Matural Other | ]
15 [‘?ﬁe Seepage Rate | Outflow
Enter fraction (greater 0.00 16 Add | Orifice Set 3 finhr) Rate [cfs]
than 0] that you want ta 17 - riiice Se |
modity all pond areas by §
and then select 'Modify I odify Pond S ——— w
Pond &reas' button Areas ecaleulate Cumulative Velume
‘Vertical Dimension Gely 1 Relsthe Scaie .
Caly| 1000 Add Stone Weeper
) - =
Broad Crested Weir
smoxe) IRequired]
‘el crest length (ft) 10.00
.o 50 i crest width [ft] 5.00!
- Height from datum to B0
battam of weir opening [ft]
I Add ‘ Seepage Basin
1.00°
Add | Vertical Stand Pipe
Cancel Continue ‘ | |
Control Practice #: 16 CPindex #: 1

Figure 69: WinSLAMM model inputs for wet retention pond 49 (WP49) in Catchment SP-16

Wet Detention Control Device

Pond Number 47 . N s 1B #dd | Sharp Crested Weir Add | Add |
. . tage rea b |
Dirainage System Control Practice Wolume 5 Water
e =¥ i s [ac-ft) Month EV[‘?'E.DJ:;']D" ‘Withdraw Rate
0| 000 0000 0.000 [Ea{EH=
1 050 0.0240 0.006 Add |V—Nulch Weir
2 1.00 0.0420 0.024
3 200 01200 0108
4 3.00 01820 0.262
Mot needed - calculated by program 5 400 0.2360 0493
E
7 Remove |Ulili|:e Set1
Initial Stage Elevation (i) [ [HIY g Orifice Diameter [ft] 0.67]
o) Irvert elevation above datum [fr) 1.00!
Peak to Average Flow Ratie: | 280 10 Mumber of orifices in set
Maxirnum Inflow inta Pond [cfs] 11 .
Entter 0 or leave blank for no limit: 12 Add ||:|"'"’B Set2
Copy Pond Data ‘ Paste Pand Data | 13 —1 Add | Add |
14 5t Matural Other | |
15 [?t?e Seepage Rate | Outflow
Enter fraction [greater 0.00 15 Add | Orifice Set 3 linthr] Rate [cfs]
than 0] that you want ta 17 - |
modify all pond areas by
and then select 'Modify Madify Pond
Pond Areas’ buttan Aiees Recalculate Cumulative Yolume |
‘ertical DImERskon Only D RetEie Scak 1000, Add Stone Weeper
Broad Crested Weir
Remove IRequired]
el crest length [ft) 10.00
4.00 ‘il crest width [ft] 500!
3.80 Height fram daturn to 150
bottom of weir opening [ft]
N S Add ‘ Seepage Basin
1.‘00'
Add | Vertical Stand Pipe
| Cancel LContinue ‘ |
Control Practice # : 58 CP Index # : B2

Figure 70: WinSLAMM model inputs for wet retention pond 50 (WP50) in Catchment SP-13

Springbrook Stormwater Retrofit Analysis



Appendix A — Modeling Methods XIS

Wet Detention Control Device
Pond Number 48 . . S B Add | Sharp Crested Weir add | Add |
. - tage 1ea - .
Drainage System Control Practice ) (acies) \‘E:LL{?:]E — EV[‘;‘E::;[:;U” W\lh\;f:::;:!ate
0| o000 00000 0.000 [acRicey)
1 1.00 0.08201 0.031 Add ‘V—Nntnh Weir
2 2.00 0.0200 o010z
3 300 010001 0152
4 4.00 0.1240 0.304
Mot needed - calculated by program 5 500 01740 0453
E
7 Remove ‘ﬂlifice Set 1
Initial Stage Elevation [ft) g Orifice Diameter (1) 1.00
? o] B g Invert elevation above datum [ft] 2.20
Peak to Average Flow Riatic: | 380 10 Number of oiifices in set 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘Unhce et
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by
and then select "Modify Madify Pond Fecaloulate Cumulative Yol
Pond dreas’ button Areas EEEE RS | S E RS WE LIS
“ertical Dimension Only to Relaiie Scale 1000, Add | Stone Weeper
Broad Crested Weir
isrore [Required]
‘Wi crest length (i) 10.00
5.00 WWeir crest width (f] 5.00;
T e e e LR 450 - - Height fram datum ta 450
battam of weir opening (ft)
i 2-|20‘ Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice #: 53 CPlndex #: B3
Figure 71: WinSLAMM model inputs for wet retention pond 51 (WP51) in Catchment SP-13
Wet Detention Control Device
Pond Number 49 - . Sl B Add | Sharp Crested Weir sad | Add |
. . tage rea —
Drainage System Control Practice Walumne i Water
ge =y | e fact) Month E‘fﬂ”f’:;'”” Withdiaw Rate
0| 000 00000 0.000 (Rt
1 1.00 01410 0.071 add | v-Notch Weir
2 200 01310 0.237
3 3.00 0.2420 0.458
4 4.00 0.3615 0.761
Mot needed - calculated by program 5 5.00 0.4750 1179
E
7 Femove |D|iﬁce Set 1
Iritial Stage Elevation [ft): 2 Drifice Diameter [fi 1.08
. iz 9 Invert elevation above datum () .00
Peak to Average Flow Ratie: | 380 |1p Mumnber of orifices in set 1
b aximum Inflow into Pond [cfs] 11 .
Enter 0 or leawe blank for no limit: 12 Add |l:'""cB Set2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
14 5t Natural Other | &
. ; i 15 [?t]ge Seepage Rate | Outflow
nter fraction [greater 0.00 16 Add | Orifice Set 3 [indhr] Rate [cfs]
than 0] that you want to 17 - rhee Se |
modify all pond areas by =
and then select Modify Modify Pond I ————
Pond éreas’ button Areas ecaleulate Cumulative Volume
Add | Stone Weeper

Remove |Broad Crested Weir

[Required]
‘weir crest length [ft] 10.00
Weir crest width (ft] 500!

Height from datum to
bottom of weir opening [ft]

4.80

Add | Seepage Basin

Add | Vertical Stand Pipe

LCancel Continue | ‘

Control Practice #: 60 CP Index #: 64

Figure 72: WinSLAMM model inputs for wet retention pond 52 (WP52) in Catchment SP-13

Springbrook Stormwater Retrofit Analysis
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-
Wet Detention Control Device

Pond Number 1 e | frea | Eoriaive 2] Add | Sharp Crested Weir add | Add |
Drainage System Control Practice ) (acies) \‘E:LL{?:]E — E\,[;E::;[:;Iilun W\lh\;f:::;:!ate
0| o000 00000 0.000 [acRicey)
1 0.50 0.0465 ooz Add ‘V—annh Weir
2 1.00 0.0930 0.047
3 200 (0.1080 0147
4 3.00 0.1250 0.264
Mot needed - calculated by program 5 400 01700 0411
E
7 Remove ‘ﬂlifice Set 1
Initial Stage Elevation [ft) g Orifice Diameter (1) 200
? o | e g Invert elevation above datum [ft] 3.001
Peak to Average Flow Riatic: | 380 10 Number of oiifices in set 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘ Ouiticels el
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume
10,00 Add Stone Weeper
------------------------------------------------ Femove ?F;:::izslsmd D
‘Wi crest length (i) 10.00
WWeir crest width (f] 5.00;
3500 Height from datum ta 250
battam of weir opening (ft)
i Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice #: 6 CPlIndex #: 1
Figure 73: WinSLAMM model inputs for wet retention pond 53 (WP53) in Catchment SP-15
Wet Detention Control Device » . ‘
Pond Number 45 o | fvea | Camiive ] 4dd | Sharp Crested Weir add | \:dd \
Drainage System Control Practice Walume g ater
ge 5y (m (acres) fac ) Month E\’i‘?n%'::]nn withdraw Rate
0| 000 00 0.000 (ac:ft/day)
1 2.00 0.8400 0.840 Add |V-Nulch Weir
2 4.00 1.0410 272
3 .00 1.2340 4.998
4 20 1.4190 6.588
Mot needed - calculated by program 5 a.00 19420 9513
B
7 Femove |D|ifice Set 1
Initial Stage Elevation [t ,— 8 Orifice Diameter (ft] 1.80
? 00 | He 9 Invert elevation shove datum () 7.20
Peak to Average Flow Ratia: | 380 10 Muraber of arifices in set 1
b azimum Inflow into Pond [cfs] 11 .
Enter 0 or leave blark for no limit: 12 Add | (T 0 2
Copy Pond D ata | Paste Pond Data ‘ 13 — Add | Add |
14 3t Natural Other | +|
15 ?tge Seepage Rate | Outflow
Enter fraction [greater 0.00 15 Add | Orifice Set 3 " [inshr] Rate [cfs]
than 0] that you want to 17 - |
modify all pond areas by
and then select Madify Madify Pond
Pond Areas' buttan Agore Recalculate Cumulative Volume |
ertical Dimension Cnly o Retaihe Scale 1000 Add Stone Weeper
T T T T T T T T T M, o -
R Remcove ?F;Zz:izsfmd D
Wweir crest length (ft] 10.00
.00 50" Weir crest width (ft] 5.00;
720 y Height from datum to a50
bottam of weir apening [ft]
i Add | Seepage Basin
Add | Vertical Stand Pipe
LCancel LContinue | ‘ |
Control Practice # : 56 CPIndex #: 7

Figure 74: WinSLAMM model inputs for wet retention pond 54 (WP54) in Catchment SP-13

Springbrook Stormwater Retrofit Analysis
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r 5
Wet Detention Control Device
-
Pond Number 24 s B Add | Sharp Crested Weir add | Add |
_ - Stage Area — K [y
Drainage System Control Practice ) (acies) \‘E:LL{?:]E — EV[‘;‘E::;[:;U” W\lhdlgv:;:!ate
0| o000 00000 0.000 [acRicey)
1 2.00 0.2880 0.288 Add ‘V—Nntnh Weir
2 4.00 0.3570 0533
3 £.00 (0.4330 1723
4 8.00 0.6870 2843
Mot needed - calculated by program 5 10.00 0.7480 1278
E 12.00 0.8880 5.914
7 Remove ‘ﬂlifice Set 1
Orifice Diarneter (ft) 3.00
Initial Stage Elevation () 8
td g Invert elevation above datum [ft] 8.00!
Peak to Average Flow Riatic: | 380 10 Number of oiifices in set 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘ Ouiticels el
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 [‘?ﬁe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by §
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume
“ertical Dimension Only to Relaiie Scale 1000 Add | Stone Weeper
I
-
Broad Crested Weir
isrore [Required]
‘Wi crest length (i) 10.00
WWeir crest width (f] 5.00;
Height fram datum ta 1150
battam of weir opening (ft)
i Add |Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice #: 34 CPIndex #: 40

Figure 75: WinSLAMM model inputs for wet retention pond 55 (WP55) in Catchment SP-9

Wet Detention Control Device

-
Pond Humber 26 Cumdaive & Add ‘Shalp Crested Weir Add | Add ‘
- - Stage Area —
D System Control Practi Volume 5 w ater
rainage System Control Practice 1] [acres] (ac-it] Month Ev;p?jr:;’llon Withdiaw Pate
0| 000 00000 0.000 (it
1 2.00 0.0430 0.043 Add ‘V-Nnh:h Weir
2 4.00 0.0870 0173
3 E.OD 07450 0.405
4 8.00 0.2260 0.776
Mot needed - calculated by program 5 1000 02260 1278
E
7 Remove ‘Ulifice Set 1
Iritial Stage Elevation [ft) 8 Orifice Diameter (1] 1.50
HEY ] Invert elevation above datum [ft] 3.80
Peak to Average Flow Ratio: | 280 10 Nurber of orifices in set 1
Maximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit: 12 Add ‘u"f'“ Set 2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
1 an Matural Other | =]
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pond =
Bond Areas’ button Arsas Recalculate Cumulative Yolume |
Vertioal Dimencion Oniy 1o Fsiatke Scak 500 Add Stone Weeper
_ I — N
Broad Crested Weir
Bemors [Required]
Weir crest length (i) E.00!
10.000 WWeir crest width [ft] 5.001
1 Height from datum ta
[ 05 battam of weir opening (ft) 205
i 380 Add |Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘ |
Control Practice #: 36 CPIndex #: 42

Figure 76: WinSLAMM model inputs for wet retention pond 56 (WP56) in Catchment SP-9

Springbrook Stormwater Retrofit Analysis
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{Wet Detention Control Device

M aximum Inflow into Pond (cfs)

Enter 0 of leave blank for no mit Add | Orifice Set 2

add | add |

Copy Pond D ata I Paste Pond D'ata I

-

Pond Number 25 - N s B 4dd | Sharp Crested Weir add | sdd |

_ . a0e 1ea —

Drainage System Control Practice ) (acies) \‘E:LL{?:]E — Ev[‘_a;;?jrali]cm W\lh\;f:::;:!ate
o/ oo oooon 0000 e (ecfi/day)
| 1] 2.00 0.0430 0.043 add | V-Motch Weir
| 2| 4.00 0.0860 017z

Select Particle Size Distribution File | 3] £.00 0.36501 0623
4 8.00 (0.6560 1.644

Mot needed - calculated by program 5] 300 07350 2340
g 1000 0.7350 3075
7] Remove |I]lifil:e Set 1

I_ g Oiifice Diameter (ft] 3.00
il Stage Elevaton (1} | B ? Invert elevation above datum [ft] 3.80
Feak to Average Flow Fiatio: [ 3,80 0] Number of orifices in sel 1
|11
12|
13|
|14
|15

an I atural Other | |
. [‘fit?e Seepage Rate | Outflow
Enter fraction [greater 0.00 15 Add | Orifice Set 3 (inéhr] Rate [cfs)
than 0] that you want to ﬁ -
modify all pond areas by §
and then select "Modify Madify Pond Fecaloulate Cumulative Yol
Pond dreas’ button Areas EEEE RS | S E RS WE LIS
“ertical Dimension Only to Relaiie Scale B0 Add | Stone Weeper
- - -
Broad Crested Weir
isrore [Required]
‘Wi crest length (i) E.00!
WWeir crest width (f] 5.00;
Height fram datum ta 805
battam of weir opening (ft)
i Add ISeepage Basin
Add | Vertical Stand Pipe

Delete Pond Cancel LContinue |

Contral Practice #: 35 | CPIndex #: 41

Figure 77: WinSLAMM model inputs for wet retention pond 57 (WP57) in Catchment SP-9
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Proposed Conditions

BMP Modifications

Ponds were scrutinized following guidance from the Minnesota Pollution Control Agency (MPCA, 2014),
in which depths are equal to or less than 8-10’ to prohibit stratification and at least 1,800 cu-ft. of pond
storage is available for each acre of contributing drainage area. Ponds that did not fit this criteria where
considered for modifications. Other BMPs were investigated following guidance from the Minnesota
Stormwater Manual.

Wet Detention Control Device

Pond Number 11 3 N Cumuative | & Add | Sharp Crested Weir Add | Add ‘
. . tage 123 —
Drainage System Control Practice Wolume o W ater
oe I barih | EVER2N | i Rt
0/ 000 0.0000 0.000 [Exitidoy]
1 1.00 0.1770 n.0s3 4dd | ¥-Motch Weir
2 200 0.3700 0.362
] 3.00 0.5130 0807
4 4.00 06710 1.402
Mot needed - calculated by program 5 500 07630 2119
E .00 0.8560 2928
7 7.00 1.0740 3893 Remove ‘Dlifice Set 1
Initial Stage Elevation (it [ 400 8 Qiifice Diameter (ft] 1.25
Invert elevation above datum [ft] 4.001
Peak to Average Flow Ratie: | 380 10 Number of orifices in set 1
M aximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for na limit I 12 Add ‘anlce Set2
Copy Pond Data | Paste Pond Data | 13 — Add | Add |
14 st MNatural Other | =}
S 15 [‘?ﬁe Seepage Rate | Oulflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - fadd Orificels et |
modify all pond areas by
and then select 'Modify Modify Pond Recalculate Cumulative Yol
Pond Areas’ button Areas ecalculate Cumulative Valume
el Dimenzion Ol 1o Relthe Scale R 17 Add Stone Weeper

Broad Crested Weir

Remove [Required]
“Weir crest length [ft] 10.00
F.o0 ‘el crest width [ft] 5.00!

Height from datum ta 550
battam of weir opening (ft)

Add | Seepage Basin

Add | Wertical Stand Pipe

Cancel Continue ‘ |

Control Practice #: 15 CP Indes #: 50

Figure 78: WinSLAMM model inputs for a BMP modification to WP8 in Catchment SP-4.
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-
Wet Detention Control Device

Pond Number 51 . N s B Add | Sharp Crested Weir add | Add |
. - tage 1ea -
Drainage System Control Practice if) () \‘E:LL{?:]E Morgh | Evaporalion W\lh\;f:::;:!ate
indda
0| o000 00000 0.000 o) | " ertida
1 1.00 0.7500 0.375 Add ‘V—annh Weir
2 2.00 0.8000 1.160
3 300 0.85001 1.975
4 4.00 0.5000 2850
Mot needed - calculated by program 5 500 1.0280 3814
[ 7.00 1.2890 E131
7 Femave ‘ﬂlifice Set 1 l
Initial Stage Elevation [ft) g Orifice Diameter (1) 200
. L 0 Invert elevation above datum [ft] 4.001
Peak to Average Flow Ratio: | 380 |1n Number of orifices in sel 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no limit 12 Add ‘Unhce et
Copy Pond D ata | Paste Pond D'ata | 13 — Add | Add |
14 an I atural Other | =]
) 15 ‘;ﬂe Sespage Rate | Outlow
Enter fraction [greater 0.00 15 Add ||:|,iﬁ|;E Set 3 " (inéhr] Rate [cfs)
than 0] that you want to 17 - |
modify all pond areas by
and then select "Modify Madify Pond Fecaloulate Cumulative Yol
Pond dreas’ button Areas EEEE RS | S E RS WE LIS
“ertical Dimension Only to Relaiie Scale 1000, Add | Stone Weeper
T T T T T T T T T T TN vau -
Broad Crested Weir
isrore [Required]
I N “wheir crest length (i) 10,00
F.o0 ) WWeir crest width (f] 5.00;
6.40 Height fram datum ta G50
s battam of weir opening (ft)
i ‘ Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel LContinue ‘ |
Control Practice #: 62 CPlndex #: 11
Figure 79: WinSLAMM model inputs for a BMP modification to WP48 in Catchment SP-13.
Wet Detention Control Device
Pond Humber 1 Cumdaive & Add ‘Shalp Crested Weir Add | Add ‘
- - Stage Area —
Drainage System Control Practice i) [acies] \fE:Ltf"’I']E el Evaporation W\lh\;faa:\?hate
inda
0| 000 00000 0.000 Y | Geftida)
1 1.00 0.1500 0.075 Add ‘V-Nnh:h Weir
2 200 017500 0.238
3 300 0.2000 0.425
4 4.00 0.2280 0632
Mot needed - calculated by program 5 500 02500 087
E
7 Remove ‘Ulifice Set 1
Initial Stage Elevation (it [ 400 8 Orifice Diameter (1] 200
Invert elevation above datum [ft] 4.001
Peak to Average Flow Ratio: | 380 10 Murnber of orifices in st 1
Maximum Inflow into Pond (cfs) 11 -
Enter 0 or leave blank for no fmi | | 12 Add ‘u"f'“ Set 2
Copy Pond Data | Paste Pond Data | 13 —] Add | Add |
1 an Matural Other | =]
S 15 [‘?ﬁe Sespage Fate | Outflow
nter fraction [greater 0.00 16 ifi [indhr) Rate [cfs)
than 0] that you want to 17 - o Oifis]s ol |
modify all pond areas by
and then select 'Modify Modify Pond Fesaloulats Cumulative Vol
Pond &reas’ button Areas EEREL B | S E N E LD
10,00 Add Stone Weeper W
"""""""""""""""""""""""""" Broad Crested Weir
Bemays [Required]
Weir crest length (i) 10.00
) WWeir crest width [ft] 5.001
4.50 Height from datum ta 450
battam of weir opening (ft)
I Add | Seepage Basin
Add | Vertical Stand Pipe
Cancel Continue ‘ |
Control Practice #: & CPIndex #: 1

Figure 80: WinSLAMM model inputs for a BMP modification (pond expansion to 0.25 acres) to WP53 in Catchment SP-15.
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a
{Wet Detention Control Device
Pond Number 1 s B 4dd | Sharp Crested Weir add | sdd |
_ - Stage Area — K [y
Drainage System Control Practice ) (acies) \‘E:LL{?:]E — EV[;E:%[:}:I]UH W\lhdlgv:;:!ate
o/ oo oooon 0000 (ecfi/day)
| 1] 1.00 0.3000 0.150 add | V-Motch Weir
| 2| 2.00 0.3500 0.475
Select Particle Size Distribution File | 3] 3.00 040001 0.850
4 4.00 0.4500 1.275
Mot needed - calculated by program ? 500 05000 1,750
B
7] Remove |I]lifil:e Set 1 |
Orifice Diarneter (ft) 2.00;
Initial Stage Elevation () I 400 |8
|9 Invert elevation above datum [ft] 4.001
Feak to Average Flow Fiatio: [ 3,80 10 Number of orifices in sel 1
tauimum Inflow inta Pond [cfs) 11 .
Enter 0 or leave blank for no mit; I 12| Add | UOrifice Set 2
Copy Pond D ata I Paste Pond D'ata I LE] o Add I Add I
114] an I atural Other | =]
. |15 [‘fit?e Sespage Rate | Outflow
Enter fraction [greater 0.00 15 Add | Orifice Set 3 (inéhr] Rate [cfs)
than 0] that you want to ﬁ -
modify all pond areas by §
and then select "Modify Madify Pond
Pond Aveas’ buttan Avices Recalculate Cumulative Yolume
|
1000 Add Stone Weeper
\_J hd
"""""""""""""""""""""""""" Broad Crested Weir
isrore [Required]
‘Wi crest length (i) 10.00
WWeir crest width (f] 5.00;
4.50 Height fram datum ta 450
battam of weir opening (ft)
i Add ISeepage Basin
[
Add | Vertical Stand Pipe
Delete Pond Cancel LContinue |
Contral Practice #: & | CPIndex #: 1

Figure 81: WinSLAMM model inputs for a BMP modification (pond expansion to 0.50 acres) to WP53 in Catchment SP-15.
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Curb-Cut Rain Garden

Curb-cut rain gardens were modeled as drainage area control practices within WinSLAMM. Table 18
describes specific input parameters for rain gardens in the WinSLAMM model. Figure 82 shows the
WinSLAMM biofiltration parameter input screen.

Table 18: WinSLAMM Input Parameters for Curb-Cut Rain Gardens

Top Area sg-ft. varies
Bottom Area sg-ft. Varies
Total Depth ft. 1.5
Native Soil Infiltration Rate in/hr 2.5
Infiltration Rate Fraction-Bottom (0-1) - 1
Infiltration Rate Fraction-Sides (0-1) - 1
Rock Filled Depth ft. N/A
Rock Fill Porosity (0-1) - N/A
Engineered Media Infiltration Rate in/hr N/A
Engineered Media Depth ft. N/A
Engineered Media Porosity (0-1) - N/A
Inflow Hydrograph Peak to Average Flow Ratio - 3.8
Broad Crested Weir Length ft. 3.0
Broad Crested Weir Width ft. 0.5
Height From Datum to Bottom of Weir Opening ft. 1.0
Underdrain Pipe Diameter ft. N/A
Underdrain Invert Elevation Above Datum ft. N/A
Number of pipes at invert elevation - N/A

Springbrook Stormwater Retrofit Analysis
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r B
[ Bicfiltration Control Device ﬁ
Drainage System Control Practice 4dd | Sharp Crested Weir 4dd | Other Dutlet Evaporation  Add |
Device Properties Biofilter Humber 1 | | el
Top Area [sf] | 250
Bottom &rea [sf] ES
Tatal Depth [f] 160 Remove IHmad Crested Weir-Reqrd ]
Typical ‘w/idth [ft] (Cost est. only) 10.00) [\wieir crest lenath () 300
I ative Soil Infiltration Fate (inhr) 2500( | \weir erest width [ft) 050
Height from datum to 1.00 =
Infil. Riate Fraction-Bottom [0-11 1.00[ |bottom of weir opening [ft] | Add IEvapul[angpilaliun
Infil. Rate Fraction-Sides [0-1] 1.00 n 5
Add | Vertical Stand Pi
Rack Filed Depth (1) 0.00 [ vertical Stand Fipe
Rock Fill Porosity [0-1] 0.00 ‘
Engineered Media Type Media Data
Engineered Media Infiliation Rate 0.00 Add ISulface Discharge Pipe |
Engineered Media Depth (i) 0.00
Engineered Media Porosity [0-1] 0.00
Add |Dlain Tile/Underdrain
Inflov Hydiograph Peak to Average 280 ;I LI LI LI
Flow Ratio i
Mumber of Devices in Source Area of G
Upstream Drainage System Use Random Numbar Biofilter Geometry Schematic Refresh Schematic
[T Activare Fipe o BorStoane. € Fipe © Bod [ Generation to Account for
Infitration Rate Uncertainty 300
Iriitial Water Surface
] 0.0 Elewation [ft]
r
Est. Surface Drain Time (hrs]
~ Select Native Soil Rate Ch
£ Sand-&in/hr " Clayloam - 0.1 indhr Guometiy | 150
© Loamysand- 25 intht € Silty clay loam - 0.05 infhr
€ Sandy loam - 1.00inhr (o S:andy clay - D.QE inshr Copy Biofiter 1.00"
€ Loam - 0.5 indhr © Silty clay - 0.04 inshr Data
5l loam - 0.3 infhr © Clay - 002 indhr Faste Biafit
 Sandy sit loam - 0.2 it Rain Barel/Cisterm - 0.00 in/hr e
Select Particle | Mot needed - calculated by
Size File ot neeced - eaulsted by pregiam Delete Cancel Continue
Control Practice #: 16 | CP Index 8 3
\

Figure 82: Bioinfiltration Control Practice Input Screen: Curb-cut Rain Garden (WinSLAMM)
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Hydrodynamic Device

Table 19: Hydrodynamic Device Sizing Criteria
Drainage Peak Q Hydrodynamic Device

Area (acres) (cfs) Diameter (ft.)

1.97 4
3.90 6
5.83 6
7.77 6
9.72 8
11.68 8
13.65 8
8 15.63 10

vV N o 1 A W IN =

r 3
o Hydrodynamic Device &J

Drainage System Control Practice

Hydrod; ic Device Number 1 - - -
e For Device Cleaning, Select Either
Model Hydrodynamic
- Device with Lamella Device Cleani
. . i evice Cleanin 2 S
Hydrodynamic Control Device General ?:f‘::: oifenling Dates S [¢ ~Device Cleaning Frequency
Information - Enter for Both Single —  Monthly
Chamber and Proprietary Devices Device Device & Three Times per Year
Cleaning | Cleaning Date ~
Na. [ del ) Semi-Annually
: 1 OR © Annually
Mumber of Devices 1 2 " Ewem Two Years
3  Every Thiee Years
| Particle Size Distribution file name: 4 ? Every Four ears
Not needed - calculated by progiam H Eeekieare
 Never
. 2 ™ J— .
Single Chamber Device C| | TEEE Or Use Proprietary
1 - Awerage Sump Depth belaw Device o6 MR [~ Hydrodynamic Control
ullet Irvert 1] Device Information
Depth of Sediment in Device at Beginning .00
af Study Period [ft] Béﬁ:s Overflow Manufacturer - Model
2 - Typical Outlet Pipe Diameter [ft) 1.50] JE—— ieir § L
Typical Dutlet Pipe Manning's n 0.0312 ¥ L | J
3 - Typical Dutlet Pipe Slope [it/ft) 0.0200 Desice Flow
—
Typical Device Sump Suface Area (sf) 283 Ned 2 nooon 4 910
4 - Device Depth from Sump Bottam ko 310 —
Street Level (ft) k__“‘—{
Inflave Hydragraph Peak to Average Flow 18 Discharge Flowr |
Ratio a2 180

5 - Minimurm Allowable Scour Depth
Below Outlet Irevert [ft]

Warimum Flow ta IneLine Sump [cfs) g0| N

Copy Hydrodynanic Paste Hyudradpnamic
Device Data Device Data

| Cancel | LContinue

Control Practice # : 20 CPlIndex #: 2
L

Figure 83: Hydrodynamic Device (6' diam.) WinSLAMM model inputs
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~
o Hydrodynamic Device I.ih
Drainage System Control Practice
Hydrod; ic Device Number 1 - 5 g
e For Device Cleaning, Select Either
Model Hydrodynamic
r Device with Lgmella . .
Hydrodynamic Control Device General ?Ia;“ oiSetting Derieltleaning [v ~Device Cleaning Frequency
y " ubes
Information - Enter for Both Single —  Monthly
Chamber and Proprietary Devices Device Device & Fhies Tines oo Fom
Cleaning | Cleaning Date ~
Na. [ del ) Semi-Annually
1 OR © Annually
Mumber of Devices 1 2 " Ewem Two Years
3  Every Thiee Years
| Particle Size Distribution file name: 4 ? Every F.nur Tears
Mot needed - calculated by program g Erep i itms
 Never
. . ) - _ .
Single Chamber Device C| | TEEE Or Use Proprietary
1 - Awerage Sump Depth below Device 768 hAd [~ Hydrodynamic Control
ullet Irvert 1] Device Information
Depth of Sediment in Device at Beginning .00
af Study Period [ft] B'!E;S Ouerflow Manufacturer - Model
2 - Typical Qutlet Pipe Diameter (ft] 2.00] JE— ieir g
Typical Dutlet Pipe Manning's n 0.0312 ¥ L | J
3 - Typical Dutlet Pipe Slope [it/ft) 0.0200 Desice Flow
—
Typical Device Sump Suface Area (sf) A03 Ned 4 0o 4 1253
4 - Device Depth from Sump Bottam ko —
Street Level (ft) 1253 T k__“‘—{
Inflave Hydragraph Peak to Average Flow 18 Discharge Flowr |
Ratio T 2 208
5 - Minimum Allowable Scour Depth 10
Below Outlet Irevert [ft]
Maimum Flow ta IreLine Sump [ofs) 15.0[ NA
Copy Hydrodynanic Paste Hyudradpnamic
Device Data Device Data
k. | Cancel | LContinue
Control Practice # : 20 CPlIndex #: 1
\
Figure 84: Hydrodynamic Device (8’ diam.) WinSLAMM model inputs
“
o Hydrodyramic Device liE-J
Drainage System Control Practice
Hydrodynamic Device Number 1 - = -
ooy For Device Cleaning, Select Either
Model Hydrodpnamic
r Device with Lamella Device Cleani
. . i evice Cleanin 2 S
Hydrodynamic Control Device General ?:f;zi o SRy Dates S [v ~Device Cleaning Frequency
Information - Enter for Both Single —_— " Monthly
Chamber and Proprietary Devices Device Device * Three Times per Year
Cleaning | Cleaning D ate .
Ma. [romdd ) Semi-Annually
1 OR  Annually
MNumber of Devices 2  Every Two Years
3 ° Ewery Thiee Years
| Particle Size Distribution file name: 4 ? Every Four Years
Nol needed - caloulated by program 5 Eeekiears
 Never
Single Chamber Device Ch st TR | TEE &k Or Use Proprietary
1 - Average Sump Depth below Device a4n 8 [” Hydrodynamic Control
(et Irvvert f i Device Information
Depth of Sediment in Device at Beginning 0o
af Study Period [ft] g Eéﬁe;s Overflow Manufacturer - Model
2 - Typical Outlet Pipe Diameter (ft] 2580 — ] Weir §
Typical Dutlet Pipe Manning's n 0.2 4 | | J
3 - Typinal Dutlet Pipe Slope (ft/f] 0.0200 Device Flow _t +
Typical Device Sump Surface Area (sf 785 B .
4¥pDev|ce Depth fru:1 Sump Bullum[hj 16399 3ﬂ‘0‘ &
Street Level (ft] R—h—{
Inflovs Hydiograph Peak. to Average Flow 28 Discharge Flaw !
Ratio g T 2 280
5 - Minirmurm Allowable Scour Depth 10
Below Outlet Invert (] -
b aximum Flow to In-Line Sump [cfs) 250 7
Copy Hydiodynamic Paste Hydiodynamic
Device Data Device Data
X | Cancel | LContinue
Control Practice # - 20 CPlIndex#: 2

Figure 85: Hydrodynamic Device (10' diam.) WinSLAMM model inputs
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Infiltration Basin

[g Bicfiltration Control Device - - ﬂ-‘

Drainage System Control Practice Add Sharp Crested Weir Add I[Ilhel Dutlet Evaporation Add I
Device Properties Biofilter Number 7 1=l
Top Area [sf] 1000
Bottom Area [sf] 721
Total Depth [f] 200 Remove |Broad Crested Wei-Reard |
Tupical Width [ft] (Cost est. aniy] 1000 [a/eir crest length () 3.00
Mative Sail Infiltistion Rate [in/hr] 1.000| |w/air arest width [f) 0.50
Height from datum to 1.0 =

Infil. Rate Fraction-Battom [0-1] 1.00[ |botom of weir opening [ft] b Add IEvapnllanspilalinn
Infil Rate Fraction-Sides [(0-1] 1.00 - -

Add | Vertical Stand Pi
Fock Filzd Depth (it 000 [vertioal Stand Pipe
Rock Fill Porozity (0-1) 0.00
Engineered Media Type Media Data
Engineered Media Infiltration Rate 0.00 Add | Surface Discharge Pipe I
Enginesred Media Depth [ft) 0.00
Engineered Media Porosity [0-1) 0.00

Add | Drain Tile/Underdrain
Inflow Hydrograph Peak to Average 280 LI ;I ;I ;I
Flow Ratio
Murnber of Devices in Source Area or y
Upstraa.m Drainage System i Jse Random Nurber Biofilter G ¥ Sch . Refresh Schematic
[ Activaie Pipe o BoxStorage. € Pioe € Bor [ Generation to ecount for

Infilration Aate Uncertainty 200

Initial '/ ater Surface
- .00 Elevation [ft)
I
Est. Surface Drain Time = 12.0 hrs.

i Select Mative Soil Infi ion Rate Change
€ Sand- B indh € Clayloam - 0.1 inhr oo 200
€ Loampsard-25inthe ity clay loam - 0.05 indhr

M| © Sandyloam-1.0ih € Sandy clay - D05 indby Copy Biciber
 Loam - 05 in/hr Sty cloy - 0.04 invhr Data o
£ Sitloam - 0.3 infhr £ Clay-0.02 inr -
€ Sandy sitloem - 02 ke Rain Banel/Cistern -0 00 ndhy | 255 Elcfer

Select Patticle | [Mot needed - calculated by program
Size: File

Control Practice #: 66 | CF Index # - 65

Delete | Cancel | Continue |

Figure 86: WinSLAMM model inputs for a 12” deep infiltration basin in subcatchment 3-4. This BMP was also proposed as a
6” deep basin.

Springbrook Stormwater Retrofit Analysis



Appendix A — Modeling Methods

N
E Bicfiltration Control Device IQ

-

Drainage System Control Practice Add | Sharp Crested Weir Other Dutlet Evaporation _ Add |
Device Properties Biofilter Number 7 |
Top Area [sf] 1600;
Bottom &rea (sf] 1156
Tatal Depth [ft] 1000 Remowe |Bmad Crested Wen-Reqrd =
Typical \width [ft] (Cost est. anly) 10.00| [w/air crest length [f) 300
M ative Sail Infiltration Fate (inhr) 2800| |ww/air crest width 1) 0.50

Height from datum to 050 ad
Infil. Riate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] i 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -

Add | Vertical Stand Pi
Fiock Filed Depth [1) 0.0 et
Rock Fill Porosity [0-1] 0.00 | |
Engineered Media Type Media Data
Engineered Media Infiltration R ate 0.00 Add | Surface Discharge Pipe —
Engineered Media Depth [f] 0.00
Engineered Media Porosity (0-1] 0.00
Drain Tile/Underdrain

Inflovs Hydiograph Peak to Average aa ﬂ ﬂ ﬂ =1
Flow Fatio i
Mumber of Devices in Source Area or

Upstream Drainage System Use Randorn Mumber Biofilter Geometry Schematic Riefiesh Schematic |
= e e [~ Generation to Accaunt for
Infiltration Rate Lncertainty 3.00
Initial '/ ater Surface
— Elevation [ft)
r
Est. Surface Drain Time = 2.4 hrs
Select Mative Soil Infiltration Rate Ch
 Sand-Bin/h £ Clay loam - 01 inhr Bromeby .o
 Loamy sand - 2.5 in/hr " Silty clay loam - 0.05 in/hr
Wl| O Sandyloam - 1.0inhe T S:andy clay - 0.05 infhr Capy Biofiker
 Loam - 0.5 indhr " Silty clay - 0.04 indhr Data 050
 Silt loam - 0.3 inhr " Clay - 0.02in/hr p—
" Sandy silt loam - 0.2infhr ¢ Rain Banel/Cisten - 0.00 in/hr agSat:” =l
Mot needed - caloulated by program | C " | Conti |
ancel Continue
Control Practice #: 66 | CPIndex #: 66

Figure 87: WinSLAMM model inputs for a 6” deep infiltration basin in subcatchment 3-11. This BMP was also proposed as a
12” deep basin.

-
ﬂ Biofiltration Control Device - @

Drainage System Control Practice Add | Sharp Crested Weir Other Outlet Evaporation  Add |
Device Properties Biofilter Humber 7 |
Top Area [sf) 3
Bottom Area (sf] 807
Total Depth (i) 400 Remove |Broad Crested Weir-Reqrd =
Typical Width [ft] [Cost est. anly] 10.00) [w/eir crest length () 3.00
Mative Soil Infiltration Rate [in/hr] 2800 [weir crest width (1 0.50

Height from datum to 200 =
Infil. Fiate Fraction-Bottom [0-1] 1.00| |bottorn of weir opering [ft] | 4dd | Evapotranspiration
Infil. Fate Fraction-Sides (0-1] 1.00 Remove |Vellical Stand Pipe
Fock Filled Depth [ft] 0.00) —

Pipe diameter [ft] 1.50
Fiock Fill Porosity (0-1) 0.00 Heiaht showe datum i 1o
Engineered Media Type Media Data sight above datum [f)
Engineered Media Infiltration R ate 0.00 Add | Surface Discharge Pipe —
Engineered Media Depth [ft) 0.00
Engineered Media Porosity [0-1) 0.00

Drain Tile/Underdrain
Inflovs Hydrograph Peak to Average 280 ﬂ ﬂ ﬂ =1
Flow Fiatio i
Murnber of Devices in Source Ares or y
Upstream Drainage System \Use Random Mumber Biofilter Geometry Schematic Refresh Schematic |
r r & [ Generation to Account for
Infiltration Rate Uncertainty 200
Initial '/ater Surface
- Elevation (ft]
r

Est. Surface Drain Time = 4.8 his.

Select Mative Soil Infiltration Rate Change

" Sand- 8 inthi " Clay loam - 0.1 infhr Geometiy 400
Loamy sand - 2.5 in‘hr " Silty clay loam - 0.05 in/hr

Sandy loam - 1.0 indhr " Sandy clay - 0.09 infhr Copy Biofiker

Loam - 0.5 indhr " Silty clay - 0.04 indhr Data pomr——
Silt laam - 0.3 indhr " Clay - 0.02 inhr = —1.50'—

Sandy silloam - 0.2infhr < Rain Banel/Cistem - 0.00 ik | 201 BoAter 1.00

Control Practice #: B6 CP Index #: BB

Figure 88: WinSLAMM model inputs for a 12” deep infiltration basin in subcatchment 3-19

DD

Mot needed - calculated by program _
| Cancel | Continue |
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Methods

E Bicfiltration Control Device

B

Drainage System Control Practice Add | Sharp Crested Weir Other Dutlet Evaporation _ Add |
Device Properties Biofilter Number 7 |
Top Area [sf] 1500}
Bottom &rea (sf] 1386
Tatal Depth [ft] 075 Remowve | Broad Crested Wen-Reqrd =
Typical w/idth [ft] [Cost est. anly] 1000 [afeir crest lenath (f) 3.00
M ative Sail Infiltration Fate (inhr) 2800| |ww/air crest width 1) 0.50
Height from datum to 050 ad
Infil. Riate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] i 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -
Add | Vertical Stand Pi
Fiock Filed Depth [1) 0.0 et
Rock Fill Porosity [0-1] 0.00 | |
Engineered Media Type Media Data
Engineered Media Infiltration Rate 0.00 Add | Suiface Dischaige Pipe [
Engineered Media Depth [f] 0.00
Engineered Media Porozity (0-1] 0.00
Drain Tile/Underdrain
Inflovs Hydiograph Peak to Average aa ﬂ ﬂ ﬂ =1
Flow Fatio i
Mumber of Devices in Source Area o 1
Upstream Drainage System Use Random Hurnber Biofilter G b i Refresh Schematic |
| e c [~ Generation to Account for
Infiltration Rate Lncertainty 3.00
Initial '/ ater Surface
I 0.00 Elevation [f]
I
Est. Surface Drain Time = 2.4 his
Select Mative Soil Infiltration Rate Ch
 Sand-Bin/h £ Clay loam - 01 inhr Bromeby 07s
 Loamy sand - 2.5 in/hr " Silty clay loam - 0.05 in/hr
Wl| O Sandyloam - 1.0inhe T S:andy clay - 0.05 infhr Capy Biofiker 050"
 Loam - 0.5 indhr " Silty clay - 0.04 indhr Data
 Silt loam - 0.3 inhr " Clay - 0.02in/hr p—
" Sandy silt loam - 0.2infhr ¢ Rain Banel/Cisten - 0.00 in/hr s Sat:” =l
Mot needed - caloulated by program | Cancel | Continue
Control Practice #: 66 | CPIndex #: 66

Figure 89: WinSLAMM model inputs for a 6” deep infiltration basin in subcatchment 5-4

E Bigfiltration Control Device

- =)

Drainage System Control Practice Add |Sha|p Crested Weir Other Dutlet Evaporation Add |
Device Properties Biofilter Number 7 el |
Top Area [sf] 3000
Bottom Area [sf] 2838
Total Depth (] 0.75| Remove |Broad Crested Weir-Reard -
Typical Width [ft] [Cost est. anly] 10.00) [weir crest length [ft) 3.00]
Mative Soil Infiltration Rate (indhr] 2800 [weir crest width @] 0.50
Height from datum to 050 =
Infil. Rate Fraction-Bottom [0-1] 1.00| |bottorn of weir apering [ft) 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -
Add | Vertical Stand Pi
Fock Filled Depth (f) 0oo | Vertical Stand Pipe
Rock Fill Porozity (0-1) 0.00 | |
Enginesred Media Type Media Data
Engineered Media Infiltration Rate 0.00 Add | Surface Discharge Pipe r
Engineered Media Depth (ft) 0.00
Enginesred Media Porosity (0-1) 0.00
| Drain Tile/Underdrain
Inflow Hydrograph Peak to Average 280 ﬂ ﬂ ﬂ =1
Flows Fiatio
Murber of Devices in Source Area or y
Upstream Drainage System e Frandar Humber Biofilter G v Risfresh Schematic |
| g & [~ Generation to Account for
Infiltration Rate Uncertainty 3.00'
Initial '/ ater Surface
— Elevation [ft]
I
Est. Surface Drain Time = 2.4 his
Select Mative Soil Infiltration Rate Change
" Sand- 8 indhr " Clay loam - 0.1 in/hr Eenmegtly 0.7e
 Loamy sand - 2.5 indhr 7 Silty clay loam - 0.05 indhr
| Sandy loam - 1.00indhr ™ Sandy clay - 0.05 infhr BamGrai 050
 Loam - 05 indhr 7 Silty clay - 004 indhir Data
 Silt lnam - 0.3 indhr " Clay - 0.02 inhr Pasts Bidfil
£ Sandy sit Ioam - 0.2 inhr € Rain Barrel/Cistern - 0.00 indhr R
Mot needed - calculated by program | Cancel | Continue |
Control Practice # : B6 CP Index # - BR

Figure 90: WinSLAMM model inputs for a 6” deep infiltration basin in subcatchment 5-9. This BMP was also proposed as a

12” deep basin.
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E Biofiltration Control Device - @1

Drainage System Control Practice Add | Sharp Crested Weir Other Dutlet Evaporation _ Add |
Device Properties Biofilter Number 7 |
Top Area [sf] 3000;
Bottom &rea (sf] 2838
Tatal Depth [ft] 075 Remowve | Broad Crested Wen-Reqrd =
Typical w/idth [ft] [Cost est. anly] 1000 [afeir crest lenath (f) 3.00
M ative Sail Infiltration Fate (inhr) 2800| |ww/air crest width 1) 0.50
! Height from datum to 050 ad
Infil. Riate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] i 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 ] 5
Fiock Filed Depth [1) oo el o
Fiock Fill Porasity (0-1) 0oo | |
Engineered Media Type Media Data
Engineered Media Infiltration Rate 0.00 Add | Suiface Dischaige Pipe [
Engineered Media Depth [f] 0.00
Engineered Media Porozity (0-1] 0.00
Drain Tile/Underdrain
Inflovs Hydiograph Peak to Average aa ﬂ ﬂ ﬂ =1
Flow Fatio i
Mumber of Devices in Source Area o 1
Upstream Drainage System Use Random Hurnber Biofilter G iy Schemati Refresh Schematic |
| e c [~ Generation to Account for
Infiltration Rate Lncertainty 3.00
Initial '/ ater Surface
— Elevation [ft]
I
Est. Surface Drain Time = 2. 4 his
Select Mative Soil Infiltration Rate Change
" Sand - 8indhr " Clay loar - 0.1 infhr Geomeby 075
 Loamy sand - 2.5 in/hr " Silty clay loam - 0.05 in/hr
Wl| O Sandyloam - 1.0inhe " Sandy clay - 0.05 infhr Capy Biofiker 050"
 Loam - 0.5 indhr " Silty clay - 0.04 indhr Data
 Silt loam - 0.3 inhr " Clay - 0.02in/hr
" Sandy silt loam - 0.2infhr ¢ Rain Banel/Cisten - 0.00 in/hr Fastsft:lh\ler

el

Control Practice #: 66 | CPIndex #: 66

Figure 91: WinSLAMM model inputs for a 6” deep, 3,000 sqg-ft. infiltration basin in subcatchment 6-16. This BMP was also
proposed as a 1,660 sqg-ft. basin.

Mot needed - caloulated by program -
| Cancel | Continue |

ﬂ Biofiltration Control Device - Li—hJ

Drainage System Control Practice Add |5ha.p Crested Weir Dther Dutlet Evaporation  Add |
Device Properties Biofilter Humber 7 |
Top Area [sf) 1500;
Bottom Area [sf] 1071
Total Depth [ft] 1.50|  Remove | Broad Crested Weir-Reqrd ]
Typical Width [ft] [Cost est. anly] 1000 [w/eir crest length () 3.00
Mative Sail Infiltiation Rate [in/hr) 2900 |'weir crest width () 0.50

Height from datum to 100 =
Infil. Fiate Fraction-Battom [0-1] 1.00[ [battom of weir opening [ft] 2dd | Evapotranspiration
Infil. Rate Fraction-Sides [(0-1] 1.00 - -

Add | Vertical Stand Pi
Fock Filled Depth (f) 000 | Vertical Stand Pipe
Rock Fill Porozity (0-1) 0.00 | |
Engineered Media Type Media Data
Engineered Media Infiltration R ate 0.00 Add | Surface Discharge Pipe [
Engineered Media Depth [ft) 0.00
Engineered Media Porosity (0-1) 0.00
| Drain Tile/Underdrain

Inflows Hydrograph Peak to Average 280 = = = =
Flow Fiatio i
Murber of Devices in Source Area or

Upstream Drainage System

Use Random Mumber Biofilter G y Sch i Fiefresh Schematic |
| 2 & [ Generation to Account for
Infiltration Rate Uncertainty 200
,— Initial W ater Surface
- Elevation (ft]
r

Est. Surface Drain Time = 4.8 his.

Select Native Soil Infiltration Rate Change

" Sand- 8indhr " Clay loam - 0.7 in/hr Geometiy 1500
Loamy sand - 2.5 indhr " Silty clay loam - 0.05 in/hr

Sandy loam - 1.0 indhr " Sandy clay - 0.05 infhr Copy Bicfilter 1.00
Laam - 0.5 infhr " Silty clay - 0.04 in/hr Data

Silt loam - 0.3 indhr 7 Clap - 0.02 indhr .
Sandy sitloem - 0.2infhr < Rain Banel/Cistem - 0.0k | 221z Bichter

Control Practice #: 66 CP Index #: 66

ol e lo e

Mot needed - calculated b
ot needed - calculated by program | Cancel Continue

Figure 92: WinSLAMM model inputs for a 12” deep infiltration basin in subcatchment 7-1
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Appendix A — Modeling Methods

Iron-Enhanced Sand Filter Pond Benches

Iron-Enhanced Sand Filter (IESF) benches were proposed along existing ponds requiring additional
phosphorus removal. |IESFs were sized based on space available and proximity to the existing storm
sewer outlet.

~
Biofiiration Control Device - [

Drainage System Control Practice Add |5halp Crested Weir Dther Dutlet Evaporation  Add |
Device Properties Biofilter Humber 7 |
Top Area [sf) 2200
Bottom Area (sf] 1980
Tatal Depth [ft) 500/ Remave | Broad Crested Weir-Reqrd =
Tupical width [ft] [Cost est. anly] 10.00) [a/eir crest length () 10.00
Mative Sail Infiltiation Rate [in/hr] 0.000) |'wieir crest width (ft) 1.00

Height from datum to 400 =
Infil. Fiate Fraction-Bottom [0-1] 1.00| |bottorn of weir opering [ft] 2dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -

Add | Vertical Stand P
Fock Filled Depth (f) 050 | Vertical Stand Pipe
Rock Fill Porosity (0-1) 0.40 | |
Engineered Media Type Media Data
Engineered Media Infiltration Rate 8.00 Add | Surface Discharge Pipe r
Engineered Media Depth [ft) 1.50
Engineered Media Porosity (0-1) 0.30
Femove |D|ain Tile/Underdrain
Irflows Hydrograph Peak to Average 280 Pipe Diameter (1] 0.50 | Rl Rl ihd
Flow Fatio Irvvert elevalion above datum [ft] 0.m
Number of Devices in Source Ares or 1 Hurnber of pipes at invert elev. 10
Upstream Drainage System e Fandar Humber Biofilter G v Sch A Refiesh Schematic |
| 2 = [ Generation to Account for
Infiltration Rate Uncertainty 10.00"
Initial W ater Surface
o B0 Elevaton )
r

Est. Surface Drain Time = 0.0 hrs.

Select Native Soil Infiltration Rate Change

Sand - 8inthr " Clay loam - 0.7 in/hr Geomety 500

Loamy sand - 2.5 indhr " Silty clay loam - 0.05 in/hr

Sandy loam - 1.00in/hr € Sandy clay - 0.05 infhr Copy Biafiker Top of Engineered Media

Loam - 0.5 inthr 7 Sily clay - 0.04 indhr Data 150

Silt loam - 0.3 indhr ™ Clay - 0.02 inhr . "

Sandy sitloam - 0.2 inhr ' Fiain Banel/Cistern - 0.00 indhe |+ 20 Biciter _I_ e O e
Data 050 (S . Topof Rock Fil

Control Practice #: 65 CP Index #: 65

Figure 93: WinSLAMM model inputs for an IESF bench along WP16 in Catchment SP-5

=
s la ke le e le

Mot needed - calculated b
ot needed - calculated by program | Cancel Continue
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ﬂ Biofiltration Cantrol Device . Ié]
Drainage System Control Practice Add | Sharp Crested Weir Other Dutlet Evaporation _ Add |
Device Properties Biofilter Number 7 |
Top Area [sf] 4000!

Bottom &rea (sf] 3600;
Tatal Depth [ft] 460 Remowve | Broad Crested Wen-Reqrd =
Typical \width [ft] (Cost est. anly) 10.00| [w/air crest length [f) 10.00
Mative Soil Infilration Rate (indhr] 0.000( [vwair crest width ] 1.00
Height from datum to 200 ad
Infil. Riate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] i 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -
Add | Vertical Stand Pi
Fiock Filed Depth [1) 050 et
Rock Fill Porosity [0-1] 0.40 | |
Engineered Media Type Media Data
Engineered Media Infiltration R ate 2.00 Add | Surface Discharge Pipe —
Engineered Media Depth [f] 1.50
Engineered Media Porosity (0-1] 0.30
Remove |D|ain Tile/Underdrain
Inflovs Hydiograph Peak to Average 280 Pipe Diameter [ft) 0.50 ﬂ ﬂ ﬂ =1
Flow Ratio g Irwert elevation above datum [ft] 0.0
Mumber of Devices in Source Area or 1 Humber of pipes at invert elev. 0,
Upstream Drainage System Use Randorn Mumber Biofilter Geometry Schematic Riefiesh Schematic |
= e e [~ Generation to Accaunt for
Infiltration Rate Lncertainty 10,000
Initial '/ ater Surface
C 000 Eleyation )
r
Est. Surface Drain Time = 0.0 hrs,
Select Mative Soil Infiltration Rate Ch
 Sand-Bin/h £ Clay loam - 01 inhr Bromeby 450
 Loamy sand - 2.5 in/hr " Silty clay loam - 0.05 in/hr T Topof Ergreered Media
Wl| O Sandyloam - 1.0inhe T S:andy clay - 0.05 infhr Capy Biofiker 200 i
 Loam - 0.5 indhr " Silty clay - 0.04 indhr Data 1.50¢
 Silt loam - 0.3 inhr " Clay - 0.02in/hr p— 050 I
" Sandy silt loam - 0.2infhr ¢ Rain Banel/Cisten - 0.00 in/hr s Sat:” =l -- -(5
0.50"
Mot needed - calculated by program | C " | Conti |
ancel Continue
Control Practice #: 65 | CPIndex #: €5
=

Figure 94: WinSLAMM model inputs for an IESF bench along WP30 in Catchment SP-9

~
E Biofiltration Control Device Ié]

—
Drainage System Control Practice Add | Sharp Crested Weir Other Outlet Evaporation __ Add |
Device Properties Biofilter Mumber 7 il |
Top Area [sf] 8219
Bottom Area (f] 397
Total Depth [ft) 4.00|  Remove | Broad Crested Wen-Reqrd e
Typical Width [ft] [Cost est. anly] 10.00) [weir crest length [ft) 10.001
Mative Soil Infilration Rate (indhr] 0.000 [weir crest width @] 1.00
Mative Soil Infiltration Rate COW 0.00) |Height from \:!alum ta 300 hd
Infil. Rate Fraction-Battom [0-1] 1.00| |bottom of weir opening [f] - Add Evapotranspiration
Infil Rate Fraction-Sides [(0-1] 1.00 - -
Fiock Filed Depth ) osa| 21| Vestical Stand Pipe
Rock Fill Porozity (0-1) 0.40 | |
Engineered Media Type Media Data
Engineered Media Infiltration Rate 8.00 Add | Surface Discharge Pipe I
Engineered Media Infiltration Rate COV 0.00
Enginesred Media Depth [ft) 1.50
Engineered Media Porosity [0-1) 0.30
Remaove |Dlain Tile/Underdrain
Inflovs Hydrograph Peak to Average s Pipe Diameter [1t) 0.50 = = = =1
Flow Flatio Irvvert elevation abowve datum [ft) 0.07
Mumber of Devices in Source Area or y Hurber of pipes at invert elev 10
Upstream Drainage System e o= Biofilter G ¥ Sch - Fieftesh Siohematic_| I
| g & [v {Generation to Accaunt for
rfiltration Fate Uncertairty 10.00"
o 000 \Enlils‘li:\;ﬁlﬁ[]Surface
I
Est. Surface Drain Time = 0.0 hrs

.

Loamy sand - 2.5 infhr Silty clay loam - 0.05 in/hr

~
Sandy loam - 1.0 inthr ™ Sandy clay - 0.05 infhr Copy Bicfilter e 150
Loam - 0.5 inthr 7 Gilty clay - 004 indhr Data )
Silt loam - 0.3 inthr " Clay-0.02 infhr Paste Biofil 0.50"

g B H 2 B 'aste Biofiter B Do
Sandy sit loam - 0.2 infhe - € Rain Banel/Cistemn - 0.00 infhr Data a5 (6 Top of Rock Fill

Control Practice # : B7 CP Index # : 67

Figure 95: WinSLAMM model inputs for an IESF bench along WP41 in Catchment SP-9

Select Native Soil Infiltration Rate Change
Sand - 8 indhr Clay loam - 0.1 inshr Eenmegtly 400 —’— _EumgaargMai —_—

=
e Tl Nl N D

Mot needed - calculated by program .
| Cancel | Continue
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ﬂ Biofiltration Control Device

B

Drainage System Contiol Practice Add ‘Shalp Crested Weir Other Outlet Evaporation _ Add |
Device Properties Biofilter Number 7 el
Taop Area [sf] 4000
Battom Area [sf) 3600
Tatal Depth [ft] 480  Remove ‘ Broad Crested Weir-Reqrd =
Typical Width [ft] (Cost est. anly) 10,00 [wieir crest lenath (1) 10,00
Mative Soil Infilration Rate (in/hr) 0.000] |weir crest width (1) 1.00
Height from datum to 200 ad
Infil. Rate Fraction-Bottam (0-1) 1.00| |bottom of weir opening [ft] i #dd | Evapotianspiration
Infil. Rate Fraction-Sides (0-1) 1.00 " -
Add  |Vertical Stand Pi
Rock Filled Depth () 050 Vet L
Rock Fill Porosity [0-1] 0.40 ‘ |
Engneered Media Type Media Data
Engineered Media Infilration Fate 8.00 Add ‘ Surface Discharge Pipe =
Engineered Media Depth [ft] 1.50
Engineered Media Parasity [0-1] 0.30
Remove ‘ Drain Tile/Underdrain
Inflows Hydrograph Peak. to Average 280 Pipe Diameter [ft] 0.50 ﬂ ﬂ ﬂ =1
Flow Ratio Irwert elevation above datum [ft] 0.0
Number of Devices in Source frea or i Nurnber af pipes at invert elev. 5
Upstream Drainage System Use Randomn Mumber Biofilter Geometry Schematic Refiesh Schematic |
r & r [~ Generation to Account for
Infiltration R ate: L ncertainty 10.00"
Iritial W ater Surface
] 0. Elewation [ft]
[
Est. Surface Drain Time = 0.0 hrs.
Select Native Soil Infilration Rate Ch
 Sand -8 inhr " Clay loam - 01 in/hr Bromeliy asy
" Loamy sand - 2. 5.infhr " Sty clay loam - 0.05 inshr T Topof EngresredMedia
b 7 Sandy Ioam -1.0in¢hr " Sandy clay - U.QS infhr Copw Biafilter 200" :
" Loam- 0.5 in‘hr " Sty clay - 0.04 inhr Data 150 !
 Silt loam - 0.3 inhr " Clay - 0.02in/hr e
 Sandy sitloam - 0.2 infhr  Rain Barel/Cistern - 0.00 in/hr aste biotiler - E 3
Data 0,50 Tap of Rock Fill
L
Mot needed - calculated by program ‘ Cancel Continue
4 Control Practice #: 65 | CPIndex #: 65
A
Figure 96: WinSLAMM model inputs for an IESF bench along WP20 in Catchment SP-11
~
ﬂ Biofiltration Control DEVi:E & - & 'y I@
Drainage System Control Practice Add | Sharp Crested Weir Other Outlet Evaporation _ Add |
Device Properties Biofilter Number 7 |
Top Area [sf] 000!
Bottom érea (sf] £300;
Tatal Depth [ft] 460 Remowve | Broad Crested Weir-Reqrd =
Typical WW/idth [ft] (Cost est. only] 10.00| [w/ai erest length [f) 10.00
Mative Soil Infilration Rate (infhr] 0.000( [vweir crect width ] 1.00
Height from datum to 200 e
Infil. Rate Fraction-Bottom [0-1] 1.00[ |botom of weir opening [f] . 4dd | Evapotranspiration
Infil. R ate Fraction-Sides (0-1] 1.00 - -
Add | Vertical Stand Pi
Fiock Filed Depth [1) 050 et e i e
Rock Fill Porosity [0-1] 0.40 | |
Enginesred Media Type Media Data
Engineered Media Infiltration R ate 2.00 Add | Surface Discharge Pipe —
Engineered Media Depth [f] 1.50
Engineered Media Porosity (0-1] 0.30
Remove |D|ain Tile/Underdrain
Inflovs Hydiograph Peak to Average 280 Pipe Diameter [ft) 0.50 ﬂ ﬂ ﬂ =1
Flow Ratio g Irwert elevation above datum [ft] 0.0
Mumber of Devices in Source Area or 1 Humber of pipes at invert elev. 0,
Upstream Drainage System Use Randorn Mumber Biofilter Geometry Schematic Riefiesh Schematic |
= e e [~ Generation to Accaunt for
Infiltration Rate Lncertainty 10,000
Initial '/ ater Surface
— 000 | Ejoyation ()
r
Est. Surface Drain Time = 0.0 hrs.
Select Mative Soil Infiltration Rate Ch
© Send-Bint " Clayloam - 0.1 infhr Geomeby 450
" Loamy sand - 28indhe  © Silty clay loam - 0. 95 infhr T Topof Ergreered Meda
Wl| T Sandyloam - 1.0inhe e Sfandy clay - 0.05 infhr Coapy Biofiker 200
 Loam - 0.5 inthr " Silty clay - 0.04 infhr Data 1.500
 Silt loam - 0.3 inhr " Clap - 0.02inhr ol
" Sandy silt loam - 0.2infhr ¢ Rain Barel/Cisten - 0.00 in/hr asgatfl i
050"
Mot needed - caloulated by program | Cancel | Continue
Control Practice #: 65 | CPIndex #: €5

Figure 97: WinSLAMM model inputs for an IESF bench along WP22 in Catchment SP-12
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[ Bicfiltration Control Device @
Drainage System Control Practice 4dd | Sharp Crested Weir 4dd | Other Dutlet Evaporation 404 |
Device Properties Biofilter Number 1 ‘ | el
Top Area [sf] 2000!

Bottom &rea (sf] 1800;
Tatal Depth [ft] 460 Remowve | Broad Crested Wen-Reqrd 7
Typical \width [ft] (Cost est. anly) 10.00| [w/air crest length [f) 10.00
Mative Soil Infilration Rate (indhr] 0.000( [vwair crest width ] 1.00
Height from datum to 200 ad
Infil. Riate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] i Add | E vapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 ] 5
Add | Vertical Stand Pi
Rack Filed Degth (1) 050 |Vettical Stand Fipe i
Rock Fill Porosity [0-1] 0.40 |
Engineered Media Type Media Data
Engineered Media Infiltration R ate 2.00 Add | Surface Discharge Pipe —
Engineered Media Depth [f] 1.50
Engineered Media Porosity (0-1] 0.30
Remove |D|ain Tile/Underdrain
Inflovs Hydiograph Peak to Average 280 Pipe Diameter [ft) 0.50 LI LI ;I =~
Flow Ratio g Irwert elevation above datum [ft] 0.0
Mumber of Devices in Source Area or 1 Humber of pipes at invert elev. 1
Upstream Drainage System Use Randorn Mumber Biofilter Geometry Schematic Refresh Schematic
™ dstivare Fipe o BosStorane. © Fioe € Bod [ Generation to ecount for f
Infilration Rate Uncertainty 10.000
Initial '/ ater Surface
C 000 Eleyation )
r
Est. Surface Drain Time = 0.0 hrs,
~Select Native 5 oil Rate Ch
£ Sand-Bin/h  Clayloam - 0.1 inhr Bromeby 450
€ Loamy sand - 25 inshr ¢ Silty clay loam - 0.05 inhr T Topof Ergresed Mads
| © Sandy loam - 1.0 indkr (ol S:andy clay - 0.05 inhr Copy Bicfilter 200
€ Loam - 0.5 indhr " Sily clay - 0.04 ik Data 1.600
© Silt loam - 0.3 indhr  Clay - 0.02 indhr Paste Bidiit 050 I’
 Sandy sit loam - 0.2in¢hr " Riain Banel/Cistem - 0.00 in‘hr e
ata 050
L
Select Particle | [Mat needed - calculated b
Size File o needed - eARUaEG B plegiam Delete | Cancel | Continue
Control Practice #: 11 | CP Index #: 10

Figure 98: WinSLAMM model inputs for an IESF bench along WP42 in Catchment SP-15
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[ﬂ Bicfiltration Control Device ’. P l&

Drainage System Control Practice 4dd | Sharp Crested Weir 4dd | Other Dutlet Evaporation 404 |
Device Properties Biofilter Number 8 ‘ | el
Top Area [sf] 21780
Bottom &rea (sf] 13602
Tatal Depth [ft] 460 Remowve | Broad Crested Wen-Reqrd 7
Typical \width [ft] (Cost est. anly) 10.00| [w/air crest length [f) 10.00
Mative Soil Infilration Rate (indhr] 0.000( [vwair crest width ] 1.00
Height from datum to 200 =
Infil. Riate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] . Add | Evapolranspiralion
Infil. Rate Fraction-Sides [0-1] 1.00 - -
Add | Vertical Stand Pi
Rack Filed Degth (1) 050 |Vettical Stand Fipe
Rock Fill Porosity [0-1] 0.40 |
Engineered Media Type Media Data
Engineered Media Infiltration R ate 2.00 Add | Surface Discharge Pipe —
Engineered Media Depth [f] 1.50
Engineered Media Porosity (0-1] 0.30
Remove |D|ain Tile/Underdrain
Inflovs Hydiograph Peak to Average 280 Pipe Diameter [ft) 0.50 LI LI ;I =~
Flow Ratio g Irwert elevation above datum [ft] 0.0
Mumber of Devices in Source Area or 1 Humber of pipes at invert elev. 1
UPSUEG_T" Drainage System . Use Randorn Mumber Biofilter Geometry Schematic Refresh Schematic
™ totivare Ppe orBosStoage. © Fipe 0 Bow [~ Generation to Account for
Infilration Rate Uncertainty 10.000
Initial '/ ater Surface
C 000 Eleyation )
r
Est. Surface Drain Time = 0.0 hrs,
Select Native Soil Infiltration Rate Ch
£ Sand-Bin/h  Clayloam - 0.1 inhr Bromeby 450
€ Loamy sand - 25 inshr ¢ Silty clay loam - 0.05 inhr T Topof Ergresed Mads
| © Sandy loam - 1.0 indkr (ol S:andy clay - 0.05 inhr Copy Bicfilter 200
€ Loam - 0.5 indhr " Sily clay - 0.04 ik Data 1.600
© Silt loam - 0.3 indhr  Clay - 0.02 indhr Paste Bidiit 05T
" Sandy sit loam - 0.2 infhr ¢ Rain Banel/Cisten - 0.00 infhr aste Biotiler B ety S LT T LR PR LT
Data 050 Top of Rock Fill
L

Mot needed - calculated by program
wprea Delete | Cancel | Continue |

Select Particle
Size File
Control Practice #: 65 | CP Index # : 66
Figure 99: WinSLAMM model inputs for an on-channel IESF bench just downstream of the Springbrook Nature Center in

Catchment SP-15. This device was also modeled with a 10,890 sq-ft top area and 9,800 sq-ft bottom area.
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M
{ﬂ Bicfiltration Control Device r P ‘&

Drainage System Control Practice 4dd | Sharp Crested Weir 4dd | Other Dutlet Evaporation 404 |
Device Properties Biofilter Number 9 ‘ | el
Top Area [sf] 21780
Bottom &rea (sf] 13602
Tatal Depth [ft] 460 Remowve | Broad Crested Wen-Reqrd 7
Typical w/idth [ft] [Cost est. anly] 1000 [afeir crest lenath (f) 10.00)
M ative Sail Infiltration Fate (inhr) 0.000( |w/air erest width [f) 1.00
Height from datum to 200 ad
Infil. Riate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] i Add | E vapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -
Add | Vertical Stand Pi
Fiock Filed Depth [1) 050 [tettes ol e
Rock Fill Porosity [0-1] 0.40 |
Engineered Media Type Media Data
Engineered Media Infiltration R ate 2.00 Add | Surface Discharge Pipe —
Engineered Media Depth [f] 1.50
Engineered Media Porosity (0-1] 0.30
Remove |D|ain Tile/Underdrain
Inflovs Hydiograph Peak to Average 280 Pipe Diameter [ft) 0.50 LI LI ;I =~
Flow Ratio g Irwert elevation above datum [ft] 0.0
Mumber of Devices in Source Area or 1 Humber of pipes at invert elev. 0,
Upstream Drainage System Use Randorn Mumber Biofilter Geometry Schematic Refresh Schematic
™ dstivare Fipe o BosStorane. © Fioe € Bod [ Generation to ecount for
Infilration Rate Uncertainty 10.000
o0 Initial '/ ater Surface
- Elevation (ft)
r
Est. Surface Drain Time = 0.0 hrs,
Select Native Soil Infiltration Rate Ch
£ Sand-Bin/h  Clayloam - 0.1 inhr Bromeby 450
€ Loamy sand - 25 inshr ¢ Silty clay loam - 0.05 inhr T Topof Ergresed Mads
| © Sandy loam - 1.0 indkr (ol S:andy clay - 0.05 inhr Copy Bicfilter 200
€ Loam - 0.5 indhr " Sily clay - 0.04 ik Data 1.600
© Silt loam - 0.3 indhr  Clay - 0.02 indhr Paste Bidiit 05T
" Sandy sit loam - 0.2 infhr ¢ Rain Banel/Cisten - 0.00 infhr aste Biotiler B ety S LT T LR PR LT
Data 050 Top of Rock Fill
L

Mot needed - calculated by program
wprea Delete | Cancel | Continue |

Select Particle
Size File
Control Practice #: 67 | CP Inden # : 67
Figure 100: WinSLAMM model inputs for an IESF bench in Riverview Heights Park in Catchment SP-16. This device was also

modeled with a 10,890 sq-ft top area and 9,800 sq-ft bottom area. A sedimentation basin was also modeled with this

practice with both the 21,780 sq-ft and 10,890 sq-ft top areas.
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Permeable Asphalt

Permeable asphalt area was determined as a 4:1 fraction of the drainage area it treats. For example, 1
acre of permeable asphalt would be proposed to treat 4 acres of drainage area. Within WinSLAMM this
BMP was created as a source-control practice, as opposed to most other structural BMPs modeled in
this report, which are created as drainage-control practices. Below are the input screens created in
WinSLAMM.

-
Porous Pavement Centrol Device

First Source Area Control Practice
Land Use: Strip Commercial

Surface Pavement Layer

Infiltration Rate Data

=

Cleaning Freqy p

—— - o~
Source Area: Paved Parking 1 Initial Infiltration R ate (in/hr) 15.00 a Never l:_leaned
Surface Pavement Percent 5olids Removal Upon 00 Thiee Times per Year
Ualelfrre (G ersres Clearing (0-100) : " Semi-Annually
' Annually
Porous pavement area (acres): 0.500 Enter either these three values: " Every Two Years
Inflow Hydrograph Peak to Average Flow Ratio 18 Percent of Infilration Rate After 3 Years (0-100] (" Every Three Years
Percent of Infilration Rate After 5 Years (0-100] " Every Four Years
P t G try and P ti Time Period Until Complete Clogging O ccurs [rs) " Every Five Years
1 - Pavement Thickness (in] 30 O this value: " Every Seven Years
Pavement Porosity (>0 and <1] 0.40 |Surla:e Elng.g\ng Load [Ibrs] 510 ‘ " Every Ten Years
2 - Aggregate Bedding Thickness (in] 3.0
Agaregate Bedding Poragity (>0 and <1] 0.40
3- Agaregate Base Reservoir Thickness (in] 120 Select Particle Size Distribution File
Agaregate Base Reservoir Porosity (>0 and <1) 0.30
Porous Pavement Area to &gg Base Area Ratio 1.00 |N0t needed - calculated by progiam
Outlet/Discharge Dplions Porous P o S
F
Perforated Pipe Underdrain Diameter, if used —
[inches] 400
4 Fer 4 Fine Underdrain Outiet | Percent of Total Area Pavement Surface
- Peil Ural_E ipe Underdrain Outlet Invert &0 that iz Porous Pavement T
Elevation [inches above Datum) 20" Reme R L
Murnber of Perforated Pipe Underdrains [<250] 3 611 %
g —'—
grut;r?lrearda Seepage Rate [infhr] - select below 1000 20" Agaregate Bed Laver
Use Random Nurmber G eneration to Account for 40"
Uncertainty in Seepage Rate -
Subarade Seepage Rate COY 180
Underdrain Discharge Percent TS5 Reduction 120 B te Base L.
[0-100] or leave blank for program to calculate RS RS L
Select Subgrade Seepage Rate 80" —
" Sand-Binhr " Clay loam - 0.1 inhr
" Loamy sand - 25in/hr 1 Siy clay loam - 0.05 inhr Capy Porous Paste Porous c barad
I " Sandyloam - 1.0inhr - ¢~ Sandy clay - 0.05 indhr F'aSEment PaBement ubgrade
2 t it
" Loam - 0.5 in/hr " Silty clay - 0.04 inhr a8 a8
 Silt loam - 0.3 in/hr " Clay - 0.02 inh )
y - 0.02 inhr
 Sandy silt loam - 0.2 infhr Delete Control Cancel Continue

Control Practice #: 86 |LandUse #: 140 | Source Area ft: 13 Porous Pavement Device Number 1

L

Figure 101: WinSLAMM model input screen for permeable asphalt treating strip commercial land use in Catchment SP-5
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-
Porous Pavement Centrol Device

First Source Area Control Practice
Land Use: Strip Commercial
Source Area: Paved Parking 1
Total Area: 1.627 acres

Porous pavement area [acres):

1.000

Inflow Hydrograph Peak to Average Flow Ratio 38
P. t G try and P ti
1 - Pavement Thickness [in] 30
Pavement Porosity (>0 and <1] 0.40
2 - Agaregate Bedding Thickness (in) 30
Agaregate Bedding Poragity (>0 and <1] 0.40
3 - Agaregate Base Reservoir Thickness (in) 120
Agaregate Base Reservoir Porosity (>0 and <1) 0.30
Porous Pavement Area to &gg Base Area Ratio 1.00
DOutlet/Discharge Dplions
Perforated Pipe Underdrain Diameter, if used 400
[inches]
4 - Peiforated Pipe Underdrain Qutlet Invert &0
Elevation [inches above Datum)
Murnber of Perforated Pipe Underdrains [<250] 3
Subgrade Seepage Rate (in/hr] - select below 1000
ar enter
Use Random Nurmber G eneration to Account for
Uncertainty in Seepage Rate -
Subarade Seepage Rate COY

Underdrain Discharge Percent TS5 Reduction
[0-100] or leave blank for program to calculate

o

elect Subgrade Seepage Rate

Control Practice # : B6

" Sand - & indhr " Clay loam - 0.1 infhr

" Loamy sand - 25in/hr 1 Siy clay loam - 0.05 inhr
B | © Sandyloam-10indhe 5 andy clay - 0.05 indhe

" Loam - 0.5 in/hr " Silty clay - 0.04 in/hr

7 Silt laam - 0.3 infhr " Clay - 0.02 indhr

 Sandy silt loam - 0.2 indhr

Land Use #: 140 | Source Area #: 13

Surface Pavement Layer
Infiltration Rate Data

Initial Infiltration R ate (in/hr) 15.00

Surface Pavement Percent 5olids Removal Upon

Cleaning (0-100] a0.0

Enter either these three values:

Percent of Infilration Rate After 3 Years (0-100]
Percent of Infilration Rate After 5 Years (0-100]
Time Period Until Complete Clogging Ocours [wre]

Or this value:
|Surla:e Clagging Load [Ib/sf]

510 |

Select Particle Size Distribution File

=

SN0 Na Ta e e 0 Ne Te Ie

Cleaning Freq ¥
Never Cleaned
Thiee Times per Year
Semi-Annually
Annually
Every Two Years
Every Three Years
Every Four Years
Every Five Years
Every Seven Years
Every Ten Years

|Not needed - caloulated by program

G cch

Porous P.

y

Percent of Total Area

Pavement Suface

that is Porous Pavement T
5z Porous Pavement Layer
Agaregate Bed Layer
40" —
a0
120 Aggregate Base Layer
E0" —
Copy Poraus Paste Porous
Pavement Pavement Subgrade
Data Data
Delete Control ‘ Cancel ‘ Continue

Porous Pavement Device Number 1

Figure 102: WinSLAMM model input screen for permeable asphalt treating strip commercial land use in Catchment SP-6

-
Porous Pavement Control Device

4

First Source Area Control Practice
Land Use: Light Industrial
Source Area: Paved Parking 1

Total Area: 1.880 acres

Porous pavement area [acres]:

1.427

Elevation [inches above Datum)

Mumber of Perforated Pipe Underdiaing [<250]
Subgrade Seepage Rate [in/hr] - select below
ar enter

Use Random Number Generation to Account for
Uncertainty in Seepage Fate

Subgrade Seepage Rate COY

Inflow Hydrograph Peak to Average Flow Ratio 38
P G yp and Prop
1 - Pavement Thickness [in] 30
Pavement Parogity (>0 and <1 0.40
2 - Agaregate Bedding Thickness (in) 30
Agaregate Bedding Poragity (0 and <1) 0.40
3 - Aggregste Base Reservoir Thickness [in) 120
Aggregate Base Reservoir Porosity (>0 and <1) 0.30
Porous Pavement Area to Agg Base Area Ratio 1.00
Dutlet/Discharge Dptions

Perforated Pipe Underdriain Diameter, if used 400
linches] -

4 - Perforated Pipe Underdrain Qutlet Invert ta

Underdrain Discharge Percent TS5 Reduction
[0-100] or leave blank, for program to calculate

Control Practice # : 66

Select Subgrade Seepage Rate

€ Sand-Bind " Clay loam - 0.1 infhr

" Loamy sand - 25in/hr ¢ Sy clay loam - 0.05 inhr
I " Sandyloam - 1.0infhe Sandy clay - 0.05 inshr

" Loam - 05 in/tr ™ Sily clay - 0.0 in/hr

St laar - 0.3 indhr " Clap - 0.02 invhit

© Sandy silt loam - 0.2 indh

Land Use #: 140 | Source Area #: 13

Surface Pavement Layer
Infiltration Rate Data
Initial Infiltration Fate (in/hr]
Surface Pavement Percent 5olids Removal Upon
Cleaning (0-100]

16.00
oo

Enter gither these three values:

Percent of Infilration Rate After 3'Years [0-100]
Percent of Infilration R ate After 5 Years (0-100]
Time Period Until Complete Clogaing Occurs [wrs)

Or this value:
|Surlace Clogging Load [Ibisf]

510 |

Select Particle Size Distribution File

=]

Cleaning Fi

Never Cleaned
Three Times per Year
Semi-Annually
Annually

Every Two Years
Every Thiee Years
Every Four Years
Every Five Years
Every Seven Years
Every Ten Years

AWM

Mot needed - calculated by program

Porous P. G y Sch
Percent of Total Area Pavement Surface
that is Porous Pavement T
759% an Poroug Pavement Layer
3o Aggregate Bed Layer
an
a0
1zo Aggregate Base Layer
E0" —
Copy Porous Paste Porous
Pavement Pavement Subgrade
Data Data
Delete Control ‘ Cancel ‘ Continue

Porous Pavement Device Number 1

Figure 103: WinSLAMM model input screen for permeable asphalt treating light industrial land use in Catchment SP-9
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Permeable Check Dam

With this BMP there are two processes that drive pollutant retention within the practice. First, the
practice detains stormwater behind the dam, dropping particulate pollutants out of suspension.
Secondly, any water that has been impounded by the dam can either pass through the dam (and its IESF)
or be evapotranspired prior to passing through the dam. To mimic these processes within WinSLAMM
two different models were created, each with the same land use, soil, and existing stormwater
infrastructure conditions. Within both models a biofiltration drainage area control practice was
installed.

To model the effect of detaining water behind the dam, a biofiltration control practice with the same
ponding storage as the check dams was modeled. This practice did not have an underdrain and assumes
very silty soils with no infiltration (0.0”/hour infiltration rate; Figure 104). Volume, TSS, and particulate
phosphorus retention were determined from this model. For water passing through the filter, a
similarly sized biofiltration control practice was modeled, but in this case was modeled with an
underdrain (Figure 105). Dissolved phosphorus retention was determined from this model assuming
that 80% of dissolved phosphorus flowing through the dam was retained (Erickson & Gulliver, 2010).
Total phosphorus, or TP, reduction was the summation of particulate and dissolved phosphorus
reductions between the two models.

E Biofiltration Control Device —— . Li:-i-J
Drainage System Control Practice Add | Sharp Crested Weir Other Outlet Evaporation  Add |
Device Properties Biofilter Number 7 el
Top Area[sf) 1079
Battom Area [5f) 721
Total Depth (ft) 350 Remove |Hmad Crested Weir-Beqrd ]

Typical Width [ (Cost est. anly) 10.00| [weir crest length (t) 2500
Mative Sail Infilration R ate [infhr) 1.000] {\weir crest width ) 1.00
Mative Sail Infilration Fate COWV 0.00] [Height from datum o 250 hd
Infil. Rate Fraction-Battom [0-1] 1.00| |bottom of weir opening [ft] i 4dd | Evapotranspiration
Infil. Rate Fraction-Sides (0-1] 1.00 - -
Rock Filed Depth (] 08D Add |Vemca| Stand Pipe
Rock Fill Porosity [0-1] 0.30 ‘ ‘
Engineered Media Type Media Data
Engineered M edia Infilration Rate 250 Add |Sur[ace Discharge Pipe |
Engineered b edia Infilration Rate COV 0.00
Engineered Media Depth (ft) 0.50
Engineered Media Porosity [0-1] 0.30
Add | Drain Tile/Underdrain
Inflow Hydrograph Peak to Average 280 ﬂ ﬂ ﬂ =1
Flow Ratio
Mumber of Devices in Source Area or 1
Upstream Drainage Spstem P e Bicfilter G try Sch ti Refresh Schematic |
r P P neration ko Account for

ion Riate Uncertaink:

Iritial Water Surface ]
] 0.0 Elewation [ft]
|
Est Surface Drain Time = 8.6 hrs

2600

Select Native Soil Infilnation Rate Change
" Sand - 8inthr " Clay loam - 0.1 indhr Geometry 350
" Loamy sand - 25 inhr 7 Sily clay loar - 0.05 infhr
bl O Sandyloam - 1.0 indhr © Sandy clay - 0.05 in/hr Copy Bidfilter 280"
" Loam - 0.5 infhr © Silty clay - 0.04 infhr Data T " Topof EngrecredMedia
" Siltloam - 0.3 infhr " Clay - 002 infhr Uy
" Sandy silt loam - 0.2 in/he ¢ Rain Bamrel/Cistem - 0.00 infhr F'aslgfl::fwllsr El‘éu'i 7777777777777 TopatRockFill
I

|

Contral Practice #: 66 CPlndex #: 66

Mot nesded - calculated by
ot needed - calculated by program ‘ Cancel | Continue |

L

Figure 104: WinSLAMM model inputs for a permeable check dam without an underdrain in Catchment SP-5
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ﬂ Biofiltration Control Device I - Ié]1

Drainage System Control Practice Add | Sharp Crested Weir Other Dutlet Evaporation _ Add |
Device Properties Biofilter Number 7 |
Top Area [sf] 1079
Bottom &rea (sf] 2
Tatal Depth [ft] 360 Remowe | Broad Crested Wen-Reqrd =
Typical \width [ft] (Cost est. anly) 10.00| [w/air crest length [f) 2500
Mative Soil Infilration Rate (indhr] 1.000{ [vw/eir crest width ] 1.00
Height from datum to 250 ad
Infil. Riate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] i 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -
Add | Vertical Stand Pi
Fiock Filed Depth [1) 050 et
Rock Fill Porosity [0-1] 0.30 | |
Engineered Media Type Media Data
Engineered Media Infiltration Rate 250 Add | Suiface Dischaige Pipe [
Engineered Media Depth [f] 0.50
Engineered Media Porozity (0-1] 0.30
Remove |Dlain Tile/Underdrain
Inflov Hydrograph Peak to Average 280 Pipe Diameter [ft] 05 ﬂ ﬂ ﬂ =1
Flow Ratio g Invert elevation abowe datum [ft) 0.0
MNumber of Devices in Souce Area o y Humber of pipes at invert elev 2
Upstream Drainage System |lse F andar Humber Biofilter G iy Schemati Fiefresh Schematic |
| e c [~ Generation to Account for
Infiltration Rate Lncertainty 25.00
Initial '/ ater Surface
— 0o Elevation [ft]
I
Est. Surface Drain Time = 87 his
Select Mative Soil Infiltration Rate Change
" Sand - 8indhr ] . E!ay loamn - 0.7 inshr ] Geomeby 350
 Loamy sand - 2.5 in/hr " Silty clay loam - 0.05 in/hr
Wl| O Sandyloam - 1.0inhe T S:andy clay - 0.05 infhr Capy Biofiker 280
" Loam - 0.5 in/hr " Gilty clay - 0.04 in/hr Data T " Topof ErgreeredMada
" it loam - 0.3 invhr " Clay- D.02inchr T 3w iy
aste Biofiter "
" Sandy silt loam - 0.2infhr ¢ Rain Banel/Cisten - 0.00 in/hr Data oo Top of Rock Fil
1 L

el

Control Practice #: 66 | CPIndex #: 66

Mot needed - caloulated by program -
| Cancel | Continue |

Figure 105: WinSLAMM model inputs for a permeable check dam with an underdrain in Catchment SP-5

3 ioilation Cantrol Device ==

Drainage System Control Practice Add | Sharp Crested Weir Other Dutlet Evaporation  4dd |
Device Properties Biofilter Humber 7 |
Top Area [sf) 41181
Bottom Area (sf] 384
Tatal Depth [ft) 350/ Remave | Broad Crested Weir-Reqrd =
Tupical width [ft] [Cost est. anly] 10.00) [a/eir crest length () 25.00
Mative Sail Infiltiation Rate [in/hr] 1000 |'wieir crest width (i) 1.00
Mative Sail Infiltration Rate COW 0.00| |Height from datum to 150 hd
Infil. Fiate Fraction-Battom [0-1] 1.00[ [battom of weir opening [ft] 2dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -
Frock Filed Depth [f] 050 Add |Velt|ca| Stand Pipe
Rock Fill Porozity (0-1) 0.30 | |
Engineered Media Type Media Data
Engineered Media Infitration Rate 250 Add | Surface Discharge Pipe r
Engineered Media Infiltration Rate COV 0.00
Engineered Media Depth [ft) 0.50
Engineered Media Porosity (0-1) 0.30
Drain Tile/Underdrain
Inflow Hydrograph Peak to Average 280 = k| k| =l
Flow Fiatio i

Murber of Devices in Source Area or

Upstream Drainage System e Frardam Humber Biofilter G v Sch A Refresh Schematic |
| 2 & [v Generation to Account for
Infiltration Rate Uncertainty 25.00"
Initial W ater Surface
o B0 Eiovaton )
r

Est. Surf. Drain Time = 3.8 hrs.

Select Native Soil Infiltration Rate
Change

L
o
=2

" Sand-8in/hi " Clay loam - 0.7 in/hr Geometry
 Loamy sand - 2.5 in/hr " Silty clay loam - 0.05 in/hr
| © Sandy loam - 1.0in " Sandy clay - 0.05 infhr Copy Biofiker ‘
 Loam - 0.5 indhr 7 Sily clay - 0.04 indhr Diata T ~ fopoiEngreeredMada
 Siltloam - 0.3 infhr ' Claw- 0.02 infhr - 1500 05
€ Sandysitloam-02infhe " Rain Banel/Cistem -0.00inhr | oo Bioiter ‘ 0_‘|50— """"""" Ton Rk BT
1

vl

Control Practice #: 65 CP Index #: 65
—

Mot needed - calculated b
ot needed - calculated by program | Cancel | Continue |

Figure 106: WinSLAMM model inputs for a permeable check dam without an underdrain in Catchment SP-11
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[ﬂ Biofiltration Control Device I@

Drainage System Control Practice Add | Sharp Crested Weir Other Dutlet Evaporation _ Add |
Device Properties Biofilter Number 7 |
Top Area [sf] 4118
Bottom &rea (sf] 3384
Tatal Depth [ft] 360 Remowe | Broad Crested Wen-Reqrd =
Typical w/idth [ft] [Cost est. anly] 1000 [afeir crest lenath (f) 25.00)
M ative Sail Infiltration Fate (inhr) 1.000| |w/air rest width [f) 1.00
Mative Soil Infilration Rate COY 0.00 |Height from datum to 150 2
Infil. Riate Fraction-Bottom (0-1] 1.00| |botom of weir opening [ft] i 4dd | Evapotranspiration
Infil. Rate Fraction-Sides [0-1] 1.00 - -
Fiock Filed Depth [1) ool el o
Rock Fill Porosity [0-1] 0.30 | |
Engineered Media Type Media Data
Engineered Media Infiltration R ate 2580 Add | Surface Discharge Pipe —
Engineered Media Infiltration Rate COV 0.00
Engineered Media Depth [f] 050
Engineered Media Porosity (0-1] 0.30
Remove |D|ain Tile/Underdrain
Inflovs Hydiograph Peak to Average 280 Pipe Diamet?r () 0.50 ﬂ ﬂ ﬂ =1
Flow Ratio g Irwert elevation above datum [ft] 0.0
Mumber of Devices in Source Area or 1 Humber of pipes at invert elev. 2
Upstream Drainage System " Biofilter Geometry Schematic Refresh Schematic |
= e e [v {Generation to Accaunt for
infiltration Rate Uncertainty 25.000
5 0o \g}il\it;\;’:l;{]ﬁurfa:e
r
Est. Surface Drain Time = 3.9 his.

7

Sand - & inhr Clay loam - 0.1 invhr o
Loarmy sand - 2.5 indhr Silty clay loam - 0.05 indhr

~
Sandy loam - 1.0in/hr " Sandy clay - 0.05 infhr Copy Bicfilter
Loam - 0.5 in/hr € Silty clay - 0.04 inhr Data
Silt loam - 0.3 inthr " Clay - 0.02in/hr
Sandy sil loam - 0.2 invhy ¢ Fiain Banel/Cistem - 0.00 vty | 212 EIoAter ‘ o

it

el

Control Practice #: 65 | CPIndex #: €5

Select Mative Soil Infiltration Rate
‘ 350

=
a ke e lele

Mot needed - caloulated by program -
| Cancel | Continue |

Figure 107: WinSLAMM model inputs for a permeable check dam with an underdrain in Catchment SP-11
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Appendix B - Project Cost Estimates

Introduction

The ‘Cost Estimates’ section on page 22 explains the elements of cost that were considered and the
assumptions that were made. 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. This section includes ponds and
underground storage.

BMP Modifications

Table 20: Cost estimate for a pond expansion on WP8 in Catchment SP-4

Activity Units Unit Price Quantity |Unit Price
Design Each S 5,000.00 1] s 5,000.00
Mobilization Each S 5,000.00 1] $ 5,000.00
Land Acquisition acres S - 15[ 8§ -
Site Prep Each S 2,000.00 1] s 2,000.00
Excavation cu-yards |[$S - 6,227| $ -
Outlet Control Structure Each S 10,000.00 1| s 10,000.00
Existing Infrastructure Retrofit Each S - 1] S -
Site Restoration/Revegetation Each S 2,000.00 1] S 2,000.00

Total for project=| $ 24,000.00
Table 21: Cost estimate for an expansion of an infiltration basin in Catchment SP-10
Activity Units Unit Price Quantity |Unit Price
Design Each S 10,000.00 1] s 10,000.00
Mobilization Each S 10,000.00 1 s 10,000.00
Land Acquisition (privately owned by purchase should not
be necessary) acres S - 0| S -
Clearing, Removal of Existing Infrastructure Each S 12,000.00 1] S 12,000.00
Common Excavation & Disposal cu-yards | $ 40.00 400| S 16,000.00
Outlet/Inlet Control Structures Each S 15,000.00 1| $  15,000.00
Replanting Each S 5,000.00 1| s 5,000.00
Site Restoration Each S 10,000.00 1| s 10,000.00

Total for project=| $  78,000.00
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Table 22: Cost estimate for an expansion of WP48 in Catchment SP-13 — general construction activities

Activity Units Unit Price Quantity [Unit Price
Feasibility Study and Project Design Each S 15,000.00 1| $ 15,000.00
Mobilization Each $ 10,000.00 1| $ 10,000.00
Land Acquisition - Try to enter partnership with private owner's S -
Site Prep Each $ 10,000.00 1| $ 10,000.00
Brush Removal Each S 15,000.00 1| $ 15,000.00
Sediment Testing Each $ 10,000.00 1| S 10,000.00
Existing Infrastructure Retrofit Each S 5,000.00 1| $  5,000.00
Outlet Control Structure Each $ 10,000.00 1| $ 10,000.00
Site Restoration Each S 10,000.00 1/ S 10,000.00
Project Total Before Excavation = S 85,000.00

Table 23: Cost estimate for an expansion of WP48 in Catchment SP-13 — range of costs for excavation based on management

level, as well as total project costs.

Management Levels
Activity 1 2 3
Soil To Excavate (cu-yds) 3,000 3,000 3,000
Cost To Excavate (S/cu-yd) S20 S35 S50
Cost To Excavate (Total $) $60,000 $105,000 $160,000
Other Construction Costs (S) $85,000 $85,000 $85,000
Total Project Cost (S) $145,000 $190,000 $245,000

Table 24: Cost estimate for an expansion of WP53 to 0.25 acres in Catchment SP-15 — general construction activities

Activity Units Unit Price Quantity [Unit Price
Feasibility Study and Project Design Each S 15,000.00 1| $ 15,000.00
Mobilization Each S 10,000.00 S 10,000.00
Land Acquisition - Try to enter partnership with private owner's S -
Site Prep Each S 10,000.00 1| $ 10,000.00
Brush Removal Each S 15,000.00 1| $ 15,000.00
Sediment Testing Each $ 10,000.00 1| $ 10,000.00
Existing Infrastructure Retrofit Each S 5,000.00 11 S  5,000.00
Outlet Control Structure Each $ 10,000.00 1| $ 10,000.00
Site Restoration Each S 10,000.00 1/ S 10,000.00
Project Total Before Excavation = S 85,000.00

Table 25: Cost estimate for an expansion of WP53 to 0.25 in Catchment SP-15 - range of costs for excavation based on
management level, as well as total project costs.

Management Levels
Activity 1 2 3
Soil To Excavate (cu-yds) 900 900 900
Cost To Excavate ($/cu-yd) $20 S35 S50
Cost To Excavate (Total $) $18,000 $31,500 $45,000
Other Construction Costs ($) $85,000 $85,000 $85,000
Total Project Cost (3) $103,000]  $116,500]  $130,000
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Table 26: Cost estimate for an expansion of WP53 to 0.50 acres in Catchment SP-15 — general construction activities

Activity Units Unit Price Quantity [Unit Price
Feasibility Study and Project Design Each S 15,000.00 1| $ 15,000.00
Mobilization Each $ 10,000.00 S 10,000.00
Land Acquisition - Try to enter partnership with private owner's S -
Site Prep Each $ 10,000.00 1| $ 10,000.00
Brush Removal Each S 15,000.00 1| $ 15,000.00
Sediment Testing Each $ 10,000.00 1| S 10,000.00
Existing Infrastructure Retrofit Each S 5,000.00 1| S 5,000.00
Outlet Control Structure Each $ 10,000.00 1| $ 10,000.00
Site Restoration Each S 10,000.00 1/ S 10,000.00
Project Total Before Excavation = S 85,000.00

Table 27: Cost estimate for an expansion of WP53 to 0.50 in Catchment SP-15 — range of costs for excavation based on
management level, as well as total project costs.

Management Levels
Activity 1 2 3
Soil To Excavate (cu-yds) 2,500 2,500 2,500
Cost To Excavate ($/cu-yd) $20 S35 S50
Cost To Excavate (Total $) $50,000 $87,500 $125,000
Other Construction Costs ($) $85,000 $85,000 $85,000
Total Project Cost (S) $135,000 $172,500 $210,000
Iron-Enhanced Sand Filter Pond Benches
Table 28: Cost estimate for an IESF bench along WP16 in Catchment SP-5
Activity Units Unit Price Quantity [Unit Price
Design/Bidding/Construction Oversight Each S 40,000.00 1| $  40,000.00
Mobilization Each S 20,000.00 1] s 20,000.00
Land Acquisition (already owned by Spring Lake Park School
District) acres S - ol s -
Clearing, Removal of Existing Infrastructure, and Pond
Dewatering Each S 12,000.00 1 S 12,000.00
Common Excavation & Disposal cu-yards | $ 40.00 326 S 13,040.00
IESF Materials and Installation sq-ft S 17.00 2,200] $ 37,400.00
Outlet/Inlet Control Structures Each S 20,000.00 1] $ 20,000.00
Site Restoration Each S 10,000.00 1| $  10,000.00
Total for project = | $  152,440.00
Table 29: Cost estimate for an IESF bench along WP30 in Catchment SP-9
Activity Units Unit Price Quantity [Unit Price
Design/Bidding/Construction Oversight Each S 40,000.00 1| $  40,000.00
Mobilization Each S 15,000.00 1] s 15,000.00
Land Acquisition (purchase property for IESF and existing
pond) acres S 30,000.00 1/ S  30,000.00
Clearing, Removal of Existing Infrastructure, and Pond
Dewatering Each S 12,000.00 1 S 12,000.00
Common Excavation & Disposal cu-yards | $ 40.00 593| S 23,720.00
IESF Materials and Installation sq-ft S 17.00 4,000 $  68,000.00
Outlet/Inlet Control Structures Each S 20,000.00 1] s 20,000.00
Site Restoration Each S 10,000.00 1| $  10,000.00
Total for project=| $ 218,720.00
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Table 30: Cost estimate for an IESF bench along WP41 in Catchment SP-9

Activity Units Unit Price Quantity [Unit Price
Design/Bidding/Construction Oversight Each S 60,000.00 1] s 60,000.00
Mobilization Each S 20,000.00 1| $  20,000.00
Land Acquisition acres S 30,000.00 1.25| S  37,500.00
Clearing, Removal of Existing Infrastructure, and Pond
Dewatering Each S 15,000.00 1| $  15,000.00
Common Excavation & Disposal cu-yards | $ 40.00 1,215 S 48,600.00
IESF Materials and Installation sq-ft S 17.00 8,200 $ 139,400.00
Lift Station, Pump, Electrical Housing, and Electrical Line Each S 60,000.00 1] S 60,000.00
Outlet/Inlet Control Structures Each S 20,000.00 1] s 20,000.00
Site Restoration Each S 15,000.00 1l s 15,000.00
Total for project=| § 415,500.00
Table 31: Cost estimate for an IESF bench along WP20 in Catchment SP-11
Activity Units Unit Price Quantity [Unit Price
Design/Bidding/Construction Oversight Each S 40,000.00 1| $  40,000.00
Mobilization Each $ 15,000.00 1| s 15,000.00
Land Acquisition (already owned by Anoka County) acres S - 0| $ -
Clearing, Removal of Existing Infrastructure, and Pond
Dewatering Each S 12,000.00 1 S 12,000.00
Common Excavation & Disposal cu-yards | $ 40.00 593| $ 23,720.00
IESF Materials and Installation sq-ft S 17.00 4,000( S 68,000.00
Outlet/Inlet Control Structures Each S 15,000.00 1] $ 15,000.00
Site Restoration Each S 10,000.00 1| s 10,000.00
Total for project=| $ 183,720.00
Table 32: Cost estimate for an IESF bench along WP22 in Catchment SP-12
Activity Units Unit Price Quantity [Unit Price
Design/Bidding/Construction Oversight Each S 40,000.00 1| $  40,000.00
Mobilization Each S 20,000.00 1| S  20,000.00
Land Acquisition (already owned by Anoka County) acres S - 0| $ -
Clearing, Removal of Existing Infrastructure, and Pond
Dewatering Each S 12,000.00 1 S 12,000.00
Common Excavation & Disposal cu-yards | $ 40.00 1,037| S 41,480.00
IESF Materials and Installation sq-ft S 17.00 7,000( $ 119,000.00
Outlet/Inlet Control Structures Each S 30,000.00 1| $  30,000.00
Site Restoration Each S 15,000.00 1| s 15,000.00
Total for project=| $ 277,480.00
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Table 33: Cost estimate for an IESF bench along WP42 in Catchment SP-15

Appendix B — Project Cost Estimates

Activity Units Unit Price Quantity [Unit Price
Design/Bidding/Construction Oversight Each S 30,000.00 1| $  30,000.00
Mobilization Each S 15,000.00 1| s 15,000.00
Land Acquisition (already owned by Anoka County) acres S - 0| $ -
Clearing, Removal of Existing Infrastructure, and Pond
Dewatering Each S 12,000.00 1 S 12,000.00
Common Excavation & Disposal cu-yards | $ 40.00 296] S 11,840.00
IESF Materials and Installation sg-ft S 17.00 2,000| $ 34,000.00
Outlet/Inlet Control Structures Each S 20,000.00 1| $  20,000.00
Site Restoration Each S 15,000.00 1| $ 15,000.00
Total for project=| $ 137,840.00

Table 34: Cost estimate for a 0.25 acre IESF bench just downstream of the Springbrook Nature Center in Catchment SP-15.
These costs are associated with project 15-G in the Catchment Profiles pages.

Activity Units Unit Price Quantity|Unit Price
Design/Bidding/Construction Oversight Each $ 60,000.00 1| s 60,000.00
Mobilization Each S 20,000.00 1] $ 20,000.00
Land Acquisition acres S 60,000.00 2] s 90,000.00
Clearing, Removal of Existing Infrastructure, and Pond
Dewatering Each S 15,000.00 1] S 15,000.00
Common Excavation & Disposal cu-yards | $ 40.00 2,020| $§ 80,800.00
IESF Materials and Installation sg-ft S 17.00 | 10,890| $ 185,130.00
Lift Station, Pump, Electrical Housing, and Electrical Line Each S 60,000.00 1] S 60,000.00
Outlet/Inlet Control Structures Each S 20,000.00 1] $ 20,000.00
Site Restoration Each S 10,000.00 1l s 10,000.00
Total for project=1| $ 540,930.00

Table 35: Cost estimate for a 0.50 acre IESF bench just downstream of the Springbrook Nature Center in Catchment SP-15.
These costs are associated with project 15-G in the Catchment Profiles pages.

Activity Units Unit Price Quantity]Unit Price
Design/Bidding/Construction Oversight Each S 60,000.00 1] S 60,000.00
Mobilization Each S 20,000.00 1] s 20,000.00
Land Acquisition acres S 60,000.00 2] S 90,000.00
Clearing, Removal of Existing Infrastructure, and Pond
Dewatering Each S 20,000.00 ! S 20,000.00
Common Excavation & Disposal cu-yards | $ 40.00 4,020| $ 160,800.00
IESF Materials and Installation sg-ft S 17.00 | 21,700| $ 368,900.00
Lift Station, Pump, Electrical Housing, and Electrical Line Each S 60,000.00 1| S 60,000.00
Outlet/Inlet Control Structures Each S 30,000.00 1] $ 30,000.00
Site Restoration Each S 15,000.00 1| s 15,000.00
Total for project=| $ 824,700.00
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Table 36: Cost estimate for a 0.25 acre IESF bench within/near Riverview Heights Park in Catchment SP-16. These costs are
associated with project 16-E in the Catchment Profiles pages.

Activity Units Unit Price Quantity| Unit Price
Design/Bidding/Construction Oversight Each S 50,000.00 1 s 50,000.00
Mobilization Each S 15,000.00 1| S 15,000.00
Land Acquisition (already owned by Fridley) acres S - ol s -
Clearing, Removal of Existing Infrastructure, and Potential
Dewatering Each S 20,000.00 1] S 20,000.00
Common Excavation & Disposal cu-yards | $ 40.00 2,020| S 80,800.00
|IESF Materials and Installation sq-ft S 17.00 | 10,890| $ 185,130.00
Lift Station, Pump, Electrical Housing, and Electrical Line Each S 60,000.00 1] S 60,000.00
Outlet/Inlet Control Structures Each S 20,000.00 1] S 20,000.00
Site Restoration Each S 10,000.00 1l s 10,000.00
Total for project=| $ 440,930.00

Table 37: Cost estimate for a 0.25 acre IESF bench and sedimentation basin within/near Riverview Heights Park in Catchment
SP-16. These costs are associated with project 16-E in the Catchment Profiles pages.

Activity Units Unit Price Quantity|Unit Price
Design/Bidding/Construction Oversight Each S 60,000.00 1] s 60,000.00
Mobilization Each S 25,000.00 1 s 25,000.00
Land Acquisition (already owned by Fridley) acres S - 0| $ -
Clearing, Removal of Existing Infrastructure, and Potential
Dewatering Each S 40,000.00 1] s 40,000.00
Common Excavation & Disposal for Sed. Basin cu-yards | $ 40.00 1,900( s 76,000.00
Common Excavation & Disposal for IESF cu-yards | $ 40.00 2,020| $ 80,800.00
IESF Materials and Installation sg-ft S 17.00 | 10,890| $ 185,130.00
Lift Station, Pump, Electrical Housing, and Electrical Line Each S 120,000.00 1] s 120,000.00
Outlet/Inlet Control Structures Each S 30,000.00 1] S 30,000.00
Site Restoration (including restoring roadway) Each S 30,000.00 1 $ 30,000.00
Total for project=| $ 646,930.00

Table 38: Cost estimate for a 0.50 acre IESF bench and sedimentation basin within/near Riverview Heights Park in Catchment
SP-16. These costs are associated with project 16-E in the Catchment Profiles pages.

Activity Units Unit Price Quantity| Unit Price
Design/Bidding/Construction Oversight Each S 70,000.00 1S 70,000.00
Mobilization Each S 30,000.00 1| s 30,000.00
Land Acquisition (already owned by Fridley) acres S - 0| $ -
Clearing, Removal of Existing Infrastructure, and Potential
Dewatering Each S 50,000.00 1] S 50,000.00
Common Excavation & Disposal for Sed. Basin cu-yards | S 40.00 1,900( S 76,000.00
Common Excavation & Disposal cu-yards | S 40.00 4,020| $ 160,800.00
|IESF Materials and Installation sq-ft S 17.00 | 21,700| S 368,900.00
Lift Station, Pump, Electrical Housing, and Electrical Line Each S 120,000.00 1 s 120,000.00
Outlet/Inlet Control Structures Each S 30,000.00 1] s 30,000.00
Site Restoration (including restoring roadway) Each S 35,000.00 S 35,000.00
Total for project=| $ 940,700.00
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Appendix B — Project Cost Estimates

Table 39: Cost estimate for a permeable check dam in Catchment SP-5

Activity Units Unit Price [Quantity |Unit Price
Desigh each $3,000.00 1 $3,000.00
Mobilization and Site Preparation each $3,000.00 1 $3,000.00
Land Acquisition - owned by MNDOT, would likely be maintained by city $0.00
Engineered Soil Mix (5% iron by weight) cu-yards $275.00 3.1 $852.50
Rocks cu-yards $125.00 4.6 $575.00
Permeable Liner per dam $100.00 1 $100.00
Installation per dam $5,000.00 1 $5,000.00
Total for Project=| $12,527.50
Table 40: Cost estimate for a permeable check dam in Catchment SP-11
Activity Units Unit Price |Quantity [Unit Price
Desigh each $3,000.00 1 $3,000.00
Mobilization and Site Preparation each $3,000.00 1 $3,000.00
Land Acquisition - owned by MNDOT, would likely be maintained by city $0.00
Engineered Soil Mix (5% iron by weight) cu-yards $275.00 3.1 $852.50
Rocks cu-yards $125.00 4.6 $575.00
Permeable Liner per dam $100.00 1 $100.00
Installation per dam $5,000.00 1 $5,000.00
Total for Project = $12,527.50
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Appendix C — Catchment SP-14 and SP-17 Ranking Tables

Appendix C - Catchment SP-14 and SP-17 Ranking Tables

Catchments 14 and 17 are hydrologically disconnected with Springbrook. Stormwater generated in
these catchments is conveyed via municipal storm sewer systems and discharged directly into the
Mississippi River. Although the 143 acres within these catchments are outside the Springbrook
subwatershed, this area was included during analysis as they lie within the historic Springbrook
subwatershed and may not be included as part of another Stormwater Retrofit Analysis. Projects
proposed in these catchments are described in detail in the Catchment Profiles section of this report.
They are ranked in the tables below based on their cost-effectiveness for removing TP, TSS, and
stormwater volume.
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