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1.0 INTRODUCTION

The city of Monona is a Wisconsin community located on the east shore of Lake Monona in the
Rock River basin. Monona citizens, employees, and elected officials recognize the benefits and
value of protecting the city’s many water resources. The City of Monona 2014-2016 Strategic
Plan includes the goal of improving storm water management and executing the City’s clean
water initiatives to create a sustainable community. A summary of the key elements of the
strategic plan is presented in Appendix A.

The city is subject to Wisconsin Department of Natural Resource (WDNR) requirements for
the reduction of total suspended solids (TSS) under a municipal separate storm sewer system
(MS4) Wisconsin Pollutant Discharge Elimination System (WPDES) permit. The City is
currently meeting the requirements of the MS4 permit. However, the WDNR has placed the
Rock River Basin on the state’s impaired waters list, because the basin is not meeting State
water quality standards. The WDNR may include higher TSS and add total phosphorus (TP)
removal requirements into the City’s MS4 permit when it is renewed in late 2014/early 2015.
On October 28, 2014, WDNR issued a guidance document to help municipalities meet higher
TSS and TP removal requirements as a result of Total Maximum Daily Load (TMDL)
allocations. The guidance document can be viewed at
http://dnr.wi.gov/topic/stormwater/documents/MS4TMDLImpGuidance.pdf.

The pending permit requirement changes and associated guidance document are likely to have
a significant impact on the City’s approach to storm water management in the coming years.
Therefore, this Master Storm Water Management Plan (Master SWMP) has been developed to
serve as a guide to help the City select the most cost-effective storm water management options
when the MS4 permit is renewed. The City will review this plan during its annual budgeting
process to identify storm water projects that best help it achieve its strategic goals and meet
current and pending regulatory requirements.

Preparation of this Master SWMP was partially funded by a WDNR Urban Nonpoint Source &
Storm Water Management Grant Program. The plan is intended to serve as a 10-year planning
guidance document. This Master SWMP:

e Provides a summary of current City of Monona storm water management features,
ordinances, and policies

® Provides a detailed description of current and pending storm water management
regulations

e Evaluates the effectiveness of existing storm water management facilities and
practices in reducing TSS and TP

e [dentifies additional storm water management facilities and practices options for
further improving the quality of the city’s storm water runoff

Master Storm Water 1 Monona, WI
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® Provides guidance on prioritizing storm water management improvement projects and
policies

e [dentifies funding mechanisms for future storm water management improvement
projects

Master Storm Water 2 Monona, WI
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2.0 EXISTING CONDITIONS

2.1 WATERSHEDS

The city of Monona is located in the Rock River basin.

P water
—— Impasred Waters

24 Rock River Basin
Miles :]

Source: Total Maximum Daily Loads for Total Phosphorus and Total Suspended Solids in the
Rock River Basin, July 2011

Twenty three subwatersheds have been delineated within the city limits, as shown on Figure 1.

Master Storm Water 3 Monona, WI
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2.2 SOILS

City of Monona soils are predominantly silt/loam with moderate infiltration rates (hydrologic
soil group B). A soils map is included in Appendix B.

2.3 STORM WATER INFRASTRUCTURE

2.3.1 Storm Water Conveyance and Outfalls

The city’s storm water conveyance system consists of networks of storm sewers, open channels,
and culverts discharging to 98 storm water outfalls. Of these outfalls, 17 have been classified as
major outfalls. A major outfall is defined as a municipal separate storm sewer that meets one of
the following criteria:

* A single pipe with an inside diameter of 36 inches or more, or from an equivalent
conveyance which is associated with a drainage area of more than 50 acres.

* A single pipe with an inside diameter of 12 inches or more, or from an equivalent
conveyance which receives storm water runoff from lands zoned industrial activity
with 2 or more acres of industrial activity.

Figure 1 shows the outfalls. The City performed outfall inspections in 2012.
2.3.2 Storm Water Treatment Devices

The City owns and maintains five public/regional storm water treatment devices:

Lottes Park storm water basin

Interlake storm water basin

Lake Edge storm water basin

Winnequah Park lagoon

Cove Channel proprietary sediment removal structure
Fireman’s Park storm water basin

The location of each of the structures is shown on Figure 1. Available as-built drawings for the
above features are included in Appendix C.

Six additional City-owned and maintained proprietary treatment devices are planned for
installation in 2015:

® Proprietary sediment removal structure at Graham Park outfall
® Proprietary sediment removal structure at Pirate Island outfall
® Two proprietary sediment removal structures at Winnequah Road outfalls into lagoon

at Winnequah Park
e Two proprietary sediment removal structures at two outfalls into cove at Schluter
Park
Master Storm Water 4 Monona, WI
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The City is also planning a bank stabilization project at the lagoon north of Winnequah Road.

In addition, as redevelopment projects occur within the city, storm water treatment devices are
often installed to meet storm water runoff performance criteria established by the City and State
of Wisconsin. A summary of storm water treatment devices installed with redevelopment
projects since 2007 is presented within the letter report included in Appendix D. The treatment
provided by these storm water controls was credited towards the City’s TSS and TP reduction
efforts as part of the City’s storm water modeling update (see Section 2.4).

2.4 POLLUTANT REMOVAL EFFICIENCY

On behalf of the City, Vierbicher Associates, Inc. (Vierbicher) updated the storm water quality
model for each of the city’s subwatersheds. The Source Loading and Management Model
(SLAMM) was used to estimate the TSS and TP in storm water runoff discharged from the city’s
watersheds to surface waters of the state both before and after storm water controls. This model
update gives the City an idea of how effective the current Best Management Practices (BMPs)
and operational practices are at removing TSS and TP.

Based on this updated analysis, the current BMPs and City operations provide an overall 40
percent reduction in TSS and 25.8 percent reduction in TP. The individual storm water runoff
treatment efficiency within each subwatershed varies. Refer to Appendix D for the full model
update report and results.

As additional BMPs and/or operational changes are made, the model can be updated to reflect
the impact the changes have on removing TSS and TP.

3.0 REGULATORY STANDARDS FOR TSS AND TP
REMOVAL

In addition to the City’s strong commitment to reducing its contribution of pollutants to
storm water runoff, regulatory standards also serve as drivers to implementing storm water
improvement projects, as further described below.

3.1 MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4)
PERMIT

The city of Monona’s municipal separate storm sewer system (MS4) is regulated by WPDES
Permit No. WI-S058416-3. The goal of the permit is to reduce pollutants from urban and rural
nonpoint sources in order to improve and protect the water quality of streams, lakes, wetlands,
and groundwater.

The City of Monona is part of a group of 21 central Dane County municipalities, Dane County,
and UW-Madison, who submitted a joint storm water discharge permit to the WDNR under the
requirements of Subchapter I of Chapter NR 216, Wisconsin Administrative Code. Rather than
applying for the permit individually, these municipal entities joined forces to save time, money,

Master Storm Water 5 Monona, WI
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and resources. Collectively, this group is known as the Madison Area Municipal Stormwater

Partnership (MAMSWaP).

The permit covers a wide array of activities that occur within a municipality, including the

following.

MS4 Permit Requirement
Public Education and Outreach

Description
The MS4 permit specifies that public education and
outreach programs be developed to encourage the
public and businesses to modify their behaviors and
procedures to reduce storm water pollution.

Public Involvement and Participation

Municipalities are required to encourage participation
from individuals to prevent storm water pollution.

Illicit Discharge Detection and
Elimination

Storm sewers that carry rain water runoff are not
intended for other fluids and waste material. These
pollutants are illicit discharges and may have the
potential to harm people, animals, and aquatic life

in the downstream rivers, lakes, and wetlands.
Municipalities are required to develop programs to
identify, prevent, and eliminate illicit discharges to
their storm sewer systems. The WDNR has developed
additional illicit discharge detection and elimination
guidance to assist municipalities with this requirement.

Construction Site Pollutant Control

Municipalities are required to develop a soil erosion
control ordinance and enforce it on construction sites.

Post-Construction Storm Water
Management

Municipalities are required to develop a post-
construction ordinance and enforce it to ensure

that areas of new and redevelopment will include
structural measures to control pollutants, control peak
flow, maintain infiltration, and establish vegetated
protective areas adjacent to waterways and
wetlands.

Pollution Prevention Practices for the
Municipality

MS4 storm water programs are to include practices
to prevent pollutants from municipally-owned
transportation infrastructure, maintenance areas,
storage yards, sand and salt storage areas, and
waste transfer stations entering the storm sewer
system.

Storm Sewer System Maps

Municipalities covered by an MS4 permit area are
required to maintain a map of the storm sewer system.
These maps identify storm sewer conveyances such as
pipes and ditches, and also identify roads, streams,
and lakes.

Impaired Waters

If the storm sewer system discharges a pollutant of
concern fo an impaired water, a municipality covered
by an MS4 permit is required to develop a plan to
reduce those pollutants.

Master Storm Water
Management Plan
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The City has made significant progress in meeting the above permit requirements. The City’s
progress in meeting the requirements is documented in reports prepared biennially.

3.2 ROCK RIVER BASIN TOTAL MAXIMUM DAILY LOAD

The city of Monona is located in the Rock River Basin. WDNR has placed the Rock River Basin
on the State’s impaired waters list, also known as the 303(d) list, which means that it is

not meeting State water quality standards. The primary pollutants causing impairment are
excessive sediment and phosphorus. These pollutants cause harm to fish and aquatic life, and
obstruct recreation and navigation. The WDNR developed a TMDL for the Upper and Lower
Rock River basins, which was approved by the Environmental Protection Agency in 2011. The
TMDL provides a quantitative analysis of the amount of sediment and/or phosphorus that the
waterbodies can receive from both point (i.e., end of pipe discharges) and nonpoint (i.e., surface
runoff) sources and still meet water quality standards. To achieve the desired reduction in
pollutants, WDNR then allocates an allowable amount of pollution to individual wastewater
treatment plants, industries, and to municipalities that have an MS4 storm water permit. In
addition, for each subwatershed, a reduction goal is established for agriculture and other
non-point or runoff sources. The complete Rock River TMDL report can be found at
http://dnr.wi.gov/topic/TMDLs/RockRiver/FinalRockRiverTMDILReportWithTables.pdf.

The city discharges runoff to three main water reaches in the Rock River Basin. A reach is a
section of a river whose endpoints are usually defined by confluences with other rivers or other
significant features. WDNR has established TSS and phosphorus reductions for these reaches
as summarized in the following table:

Calculated TP Reduction Calculated TSS Reduction
From No Controls From No Controls
64 61% 73%
65 63% 68%
66 54% 62%

Source: Rock River TMDL MS4 Annual Average Percent Reductions, Eric Rortvedt,
WDNR, 9/16/14

Master Storm Water 7 Monona, WI
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The location of each reach is shown on the following figure:

Source: Total Maximum Daily Loads for Total Phosphorus and Total Suspended Solids in the
Rock River Basin, July 2011

Runoff of phosphorus and sediment are closely tied, as phosphorus easily attaches to soil and
moves with it when soil is carried off the land and into the water. Therefore, reducing sediment
delivery to waters will also reduce the phosphorus delivered. Although phosphorus is important
for growing plants, a surplus amount can cause algae blooms and excess rooted plant growth in
surface waters. When the plants die, the process of decomposition uses much of the available
oxygen, resulting in a depleted supply of oxygen in the water and endangering fish and other
aquatic life. Phosphorus in runoff is also the main cause of blue-green algae growth. This algae
produces toxins which can cause rashes, illness, and sometimes death. Excessive amounts of
sediment can destroy habitat, block sunlight, and warm water.

Master Storm Water 8 Monona, WI
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4.0 WATER QUALITY IMPROVEMENT OPTIONS

4.1 GENERAL

This section describes several water quality improvement options that can help the City achieve
its water quality goals and meet existing and future storm water management regulations. Water
quality improvements can be realized through:

Policy

Education

Operational procedures
Incentive programs
Maintenance

Structural BMPs
Adaptive management

While the pollutant removal provided by some options cannot be accounted for in the city-wide
water quality model (see Section 2.4), implementation of any of the options will help the City
meet its Strategic Plan goal of improving storm water runoff and meet some of the requirements
of the MS4 permit (see Section 3.1).

4.2 POLICY OPPORTUNITIES

The City of Monona has an existing Erosion and Stormwater Runoff Control ordinance (Title 15,
Chapter 2 (15-2), City of Monona Ordinances). The City modified the ordinance in December
2014 to be as restrictive as Dane County’s ordinance requirements.

Under the ordinance, new development projects are required to meet more stringent performance
criteria than redevelopment projects. Redevelopment sites resulting in exposed parking lots and

associated traffic areas are required to include design practices to retain soil particles greater than
20 microns on the entire site (40 percent reduction) resulting from a 1-year, 24-hour storm event.

Because the City is landlocked and development projects occurring within the city largely
qualify as redevelopment projects, opportunities to receive the increased TSS reductions
provided by new development projects are limited. The City can require more aggressive TSS
removal requirements for redevelopment projects in order to help meet the TMDL standards.
The City of Madison, for example, has implemented a change in policy for this purpose. Normal
redevelopment standards within the City of Madison require 40 percent TSS removal from
exposed pavements compared to no controls. For redevelopment properties within TMDL
watersheds, the City of Madison TSS performance standard requires 80 percent TSS reduction
compared to existing conditions before redevelopment. The City of Monona can implement a
similar update in policy.

Master Storm Water 9 Monona, WI
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The impacts of this type of policy change can be accounted for in the city-wide storm
water quality model (see Section 2.4) in instances where the City is taking credit for
private development storm water BMPs.

4.3 EDUCATIONAL OPPORTUNITIES
The City has several public education and outreach efforts in place:

e The City’s Water, Sewer, and Storm Utilities webpage
(http://mymonona.com/256/Water-Sewer-Storm-Utilities) provides education and tips
for improving the quality of runoff entering the City’s storm sewer system.

e The City has “No Dumping — Drains to Lake” decals on storm sewer inlets.

e 2012 was proclaimed the “Year of Water” with several activities during the year to
provide education on water quality.

The City is an active member of both MAMSWap (see Section 3.1) and YaharaWINS
(Watershed Improvement Network) (see Section 4.8). These organizations can provide
additional storm water management educational opportunities. For example, the MAMSWaP
website, myfairlakes.com, provides information on how citizens' daily activities can have a
positive impact on Dane County's water resources. The City can utilize the resources on this
website to provide informational items to residents and businesses. Outreach can be in the form
of newsletters; links to the myfairlakes.com website on the City’s website; and fliers located at
City Hall, the public library, and at City events (e.g., farmer’s market, fall festival, 4™ of July
festival). These informational items can also be shared with local schools to incorporate into
applicable curriculum.

In addition, the CLA is a not-for-profit organization devoted to improving the water quality of
the lakes, streams, and wetlands of the Yahara River watershed. In November 2012, the CLA
issued a report titled, “The Yahara CLEAN Strategic Action Plan for Reducing Phosphorus,”
which enumerates specific actions with clear achievable phosphorus reduction goals to clean the
lakes in the Yahara River watershed. The goal of the plan is to produce improvements in lake
water quality by achieving a 50 percent reduction in the average annual phosphorus load from
direct drainage sources in the Yahara chain of lakes. Of this 50 percent reduction, the plan

calls for urban areas to provide a 29 percent reduction and rural areas to provide a 71 percent
reduction in phosphorus inputs into the Yahara lakes. This plan supports the initiatives specified
in the Yahara CLEAN Strategic Action Plan for Reducing Phosphorus. The Yahara CLEAN
Strategic Action Plan for Reducing Phosphorus can be viewed at
http://www.cleanlakesalliance.com/wp-content/uploads/2012/11/Strategic-Action-Plan-

11092012.pdf.

Storm water runoff quality improvements accredited to providing public education cannot be
accounted for in the city-wide storm water quality model (see Section 2.4).

Master Storm Water 10 Monona, WI
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4.4 INCENTIVE PROGRAM OPPORTUNITIES

4.4.1 Storm Water Utility Fee Discounts

The City provides storm water utility fee credits for landowners who discharge all or portions
of the storm water into privately-owned and maintained retention and detention ponds.
Landowners may receive up to a 65 percent credit towards the impervious area charge applied
to their property. The percentage applied is determined based on both storm water quantity (up
to 35 percent) and storm water quality (up to 30 percent) criteria, as defined in the storm water
utility ordinance (Chapter 4, City of Monona ordinances).

While this incentive program has been in place for several years, increasing public awareness of
this opportunity may result in increased participation. Storm water runoff quality improvements
accredited to providing storm water utility fee credits cannot be accounted for in the city-wide
storm water quality model (see Section 2.4).

4.4.2 Rain Garden Program

Rain garden programs could include both a cost-share program and a City-sponsored program.
The City constructed rain gardens on two properties on Panther Trail in 2014. Both of these
rain gardens were paid for with grants from Yahara WINS and Dane County. A City-sponsored
program could continue these efforts of installing rain gardens.

With a cost-share program, residents could apply for a grant through the city for a specified
portion (e.g., 50 percent, up to $1,000) of the project costs for installing a rain garden. Refer
to Appendix E for the water quality/quantity benefits of rain gardens.

If landowners record a storm water maintenance agreement with the City, storm water runoff
quality improvements accredited to rain gardens can be accounted for in the city-wide storm
water quality model (see Section 2.4).

4.4.3 Rain Barrel Program

With this type of program, the City could provide rain barrels at a reduced cost to residents.
Rain barrels reduce the amount of storm water runoff from a property from entering the city
storm sewer system and promote reuse. Storm water runoff quality improvements accredited to
providing reduced cost rain barrels cannot be accounted for in the city-wide storm water quality
model (see Section 2.4).

4.4.4 Sustainable Backyard Program

This type of program would provide residents rebates on purchases of trees, native plants,
compost bins, and rain barrels. Workshops can be performed to provide basic information

on the installation and maintenance of rain barrels, compost bins, native plants, and trees.
Exploring teaming opportunities with other programs (e.g., The Natural Step) can help provide
the necessary expertise for this type of a program. Storm water runoff quality improvements

Master Storm Water 11 Monona, WI
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accredited to this opportunity cannot be accounted for in the city-wide storm water quality model
(see Section 2.4).

4.5 OPERATIONAL OPPORTUNITIES

4.5.1 Street Sweeping

The City currently conducts vacuum-assisted street sweeping every four weeks. Street sweeping
is effective at collecting large (sand sized) sediment particles, trash, debris, and leaves. Street
sweeping provides limited removal of fine-grained particles such as silt, clay, and small organic
matter, although vacuum sweepers provide improved removal of finer particles than broom
sweepers.

Sediment tends to accumulate near the curb line, where cars are often parked during street
sweeping activities. Therefore, parking along streets greatly reduces the effectiveness of street
sweeping. While enforcing a parking restriction would likely increase the effectiveness of this
program, minimizing inconveniences to residents and visitors is also important. Changes to the
street sweeping program are therefore not recommended.

Storm water runoff quality improvements resulting from this opportunity are currently accounted
for in the city-wide storm water quality runoff model (see Section 2.4).

4.5.2 Catch Basin Cleaning

The City currently performs catch basin cleaning on a semi-annual basis. Catch basin cleaning is
effective at collecting large sediment particles (sand sized), trash, debris, and leaves. Similar to
street sweeping, it has limited effectiveness at removing fine-grained particles such as silt, clay,
and small organic matter. The pollutant reduction benefits of catch basin cleaning are similar

to street sweeping. Because the City performs street sweeping on a regular basis (see Section
4.5.1), increased catch basin cleaning is not recommended as a means to provide improved
treatment.

Storm water runoff quality improvements resulting from this opportunity are currently accounted
for in the city-wide storm water quality runoff model (see Section 2.4).

4.5.3 Improved Leaf Management

As storm water runoff flows through leaf piles, it carries nutrients such as phosphorus and
nitrogen to the receiving water. While it is generally understood that it is therefore beneficial

to keep leaves out of the street, quantifying the amount of pollutant removal gained by leaf
collection services is difficult. The City of Madison, WDNR, and U.S. Geological Survey are
conducting a research project to quantify the phosphorus reduction benefits of various municipal
leaf collection techniques. The purpose of the study is to determine which leaf collection
technique is most beneficial for phosphorus reduction and to provide more insight on quantifying
the benefit received. The study will be completed in 2015, with the subsequent report
anticipated in 2016. Further details regarding the study can be found at
http://www.cityofmadison.com/engineering/stormwater/LeafStudy.cfm.

Master Storm Water 12 Monona, WI
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The results of the study will help determine if credit for the amount of phosphorus removed
through the leaf collection process can be accounted for in the city-wide storm water runoff
quality model (see Section 2.4), as well as if the current leaf collection program should be
modified. After the study is completed, the City should evaluate their leaf collection techniques
in relation to the results of the study.

4.6 MAINTENANCE OPPORTUNITIES

Once storm water treatment devices are installed, they need to be maintained to continue to
provide the treatment capabilities they were designed to achieve. The need for maintenance is
determined by regular inspections of the treatment devices. For the public storm water treatment
devices, typical maintenance schedules are included in Appendix F.

For privately-owned devices, Section 15-2-13(a)(1)(g), City of Monona ordinances, requires
applicants for a storm water control permit to include a maintenance plan and schedule for all
permanent storm water management practices to be recorded on an affidavit. However, the City
currently does not have a mechanism in place to ensure the maintenance plan and schedule are
being followed, at least not without requiring City staff time and efforts to perform inspections
or contact owners for information. To ensure the maintenance plan is being implemented as
planned, the City can consider including a provision in the ordinances that requires property
owners with a maintenance agreement to submit documentation that the maintenance plan is
being followed and that requires owners to document any maintenance performed during the
calendar year. Other communities have similar requirements in place.

The storm water quality improvements provided by this opportunity are indirectly accounted
for in the city-wide storm water model (see Section 2.4) by ensuring that the performance of
the BMPs accounted for in the model are performing as designed and the predicted pollutant
removal is being achieved.

4.7 STRUCTURAL BEST MANAGEMENT PRACTICE
OPPORTUNITIES

As the City initiates capital improvement projects, structural opportunities for storm water
quality improvement should be identified. The City has demonstrated this commitment with the
installation of several new storm water treatment devices at City outfalls. Below are examples of
structural storm water treatment devices that can be considered for future infrastructure
improvement projects:

Grass swales

Biofiltration

Infiltration basin

Wet detention basin

Retrofit existing detention basins
Proprietary sediment removal devices
Permeable pavement

Master Storm Water 13 Monona, WI
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e (Catch basins
e Bank stabilization
e Other BMPs

Detailed information regarding each of these BMPs is provided in Appendix E.

4.8 ADAPTIVE MANAGEMENT

Adaptive management projects are another approach to achieving TMDL pollutant reduction
goals. Adaptive management is a new regulatory approach to address phosphorus. Traditional
regulatory approaches to address phosphorus have focused on controlling phosphorus from point
sources, which include wastewater treatment plants and municipal storm water control facilities.
This has been found to be too narrow of a focus, because in most watersheds, the majority of
phosphorus reaching lakes and streams comes from non-point sources, which include runoff
from agricultural fields, construction sites, and urban areas. In adaptive management, all sources
of phosphorus work collaboratively to implement cost effective phosphorus control practices
throughout the watershed. Control practices will vary, and will likely involve a mix of
agricultural and urban BMPs.

Madison Metropolitan Sewerage District and Dane County, with multiple partners including the
City of Monona, as well as other villages, towns, cities, WDNR, environmental organizations,
and farm producers, are implementing an adaptive management pilot project in the Yahara
Watershed. This collaborative effort is called Yahara WINs (Watershed Improvement
Network). It is the first project in the State of Wisconsin, and nationally, to test the adaptive
management concept. Yahara WINs participants have agreed to conduct an adaptive
management pilot project before moving to full implementation in the Yahara River Watershed.
The pilot project is being conducted in the Sixmile Creek Subwatershed, which is located
northwest of Lake Mendota. It is anticipated that the pilot project will lead to implementation of
a full scale adaptive management project beginning in 2016. Further information on the Yahara
WINSs project can be found at http://www.madsewer.org/Programs-Initiatives/Yahara-WINs.

Once the results of this pilot project are complete, the City, along with its MAMSWaP

partners, can further evaluate the pollutant reduction opportunities to perform full-scale adaptive
management projects to help meet the Rock River TMDL pollutant removal goals. This type of
strategy may prove more cost effective than implementing individual pollutant removal BMPs
with smaller scale projects (e.g., at individual outfalls).

4.9 ENVIRONMENTAL CONSIDERATIONS

Before implementing any new structural BMP, environmental issues need to be considered,
including environmental hazards (e.g., prohibiting infiltration for sites with soil contamination);
cultural, historical, endangered, and threatened resources; wetlands; and other water resources
protected by Chapter 30, Wisconsin Statutes.

Contaminated sites can be found on the WDNR Bureau for Remediation and Redevelopment
Tracking System website at http://dnr.wi.gov/topic/Brownfields/botw.html.

Master Storm Water 14 Monona, WI
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Cultural, historical, endangered, and threatened resource information can be found on the
WDNR website at http://dnr.wi.gov/topic/Lands/CulturalRes/.

To determine if the project location has mapped wetlands or hydric soils, which are one of the
indicators for a wetland area, visit the WDNR’s surface water data viewer interactive mapping
website http://dnrmaps.wi.gov/SL/Viewer.html?Viewer=SWDV.

The need for a Chapter 30 permit will depend on the project location relative to waters, the
amount of disturbance, and the type of project. Further information on water permits required
under Chapter 30 can be found at http://dnr.wi.gov/permits/water/.

5.0 RECOMMENDATIONS

The City is currently meeting the requirements of the MS4 permit. However, the Rock River
TMDL requirements for TSS and TP reduction are not being met (see Table 1). The TMDL
requirements will be incorporated into the City’s MS4 permit when it is renewed in early 2015.
In addition, the WDNR recently issued a guidance document to help municipalities meet higher
TSS and TP removal requirements resulting from TMDL load allocations. The pending permit
requirement changes, associated guidance document, and results of ongoing studies described in
this Master SWMP are likely to have a significant impact on the City’s approach to storm water
management in the coming years. Therefore, this Master SWMP has been developed to serve as
a guide to help the City select the most cost-effective storm water management options when the
MS4 permit is renewed.

The City will review this plan during its annual budgeting process to identify storm water
projects that best help it achieve its strategic goals and meet current and pending regulatory
requirements. Based on the above, specific recommendations are not provided in this plan. Two
tables are included in this plan to help guide the City in determining storm water improvement
projects to undertake. Table 2 provides a storm water quality improvement summary of the
various water quality improvement options presented in this report. Each option includes a
ranking in terms of pollutant removal capability, cost, land requirement, and maintenance.

The table also indicates which options could be included in the city-wide storm water quality
model. Options that can be entered into the model will show reductions in TSS and TP and will
therefore help the City meet the permit requirements for reducing TSS and TP. Table 3 provides
a ranking of storm water structural BMP improvement options on a subwatershed basis. The
BMP options listed and associated rankings are based on pollutant removal capabilities and land
availability.
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6.0 FUNDING SOURCES

6.1 URBAN NONPOINT SOURCE & STORM WATER
MANAGEMENT GRANT PROGRAM

The Urban Nonpoint Source & Storm Water (UNPS&SW) Management Grant Program offers
competitive grants to local governments. Grants reimburse costs of planning or construction
projects controlling urban nonpoint source and storm water runoff pollution.

Planning grant eligible projects include:

e Storm water management planning for urban areas

e Preparation of local ordinances affecting storm water discharge (construction site or
post construction erosion control, pet waste, or illicit discharge management)

¢ Local financing options for evaluation of storm water utilities/programs

® Administrative costs for initial establishment of local storm water management
funding programs

o Illicit discharge detection and elimination

e Public information and education activities

Construction grant eligible projects include:

e (Construction of structural urban BMPs including detention, wet, infiltration, or
wetland basins, or infiltration trenches

Engineering design and construction services for BMPs installation
Land acquisition and easement purchase, including appraisal cost
Storm sewer rerouting and removal of structures

Streambank and shoreline stabilization

UNPS&SW grants cannot be used for projects associated with new development and dredging,
draining, or flooding projects unrelated to water quality.

This grant is administered by WDNR. Refer to the WDNR website
(http://dnr.wi.gov/Aid/UrbanNonpoint.html) for more information.

6.2 RIVER PROTECTION PLANNING & RIVER PROTECTION
MANAGEMENT GRANT

River management grants are available for purchasing land or conservation easements, local
ordinance development, installation of nonpoint source pollution control practices, and river
restoration activities. They may also be used for education, planning, and design activities
necessary for completion of a management project.

This grant is administered by WDNR. Refer to the WDNR website
(http://dnr.wi.gov/AID/Rivers.html) for more information.

Master Storm Water 16 Monona, WI
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6.3 DANE COUNTY URBAN WATER QUALITY GRANT
PROGRAM

Since 2005, Dane County has made funds available to municipalities for this cost-sharing
program to improve old storm drain outlets that discharge untreated storm water and litter into
county lakes, rivers, and streams. The goals of the Urban Water Quality Grant Program are to
improve the quality of urban storm water runoff entering Dane County lakes, rivers, and streams;
increase public awareness of urban water quality issues; and provide public education about
urban storm water quality improvement practices. In 2013, $1,500,000 was available in this
program. For the first time, municipalities that contain one of the county’s top ten storm water
outfalls into the lakes were eligible for an enhanced cost-sharing rate of 75 percent of the total
cost of BMPs (no cap). Other projects that treat urban runoff were eligible for cost-sharing up

to 50 percent of the total cost of construction (not to exceed $100,000).

This grant is administered by Dane County Lakes and Watershed Commission. Refer to their
website (http://www.danewaters.com/resource/urbanWater.aspx) for more information.

6.4 TAX INCREMENT FINANCING

Monona has six active tax increment districts (TIDs). Storm water projects are an eligible tax
increment financing (TIF) expenditure if identified in the TID Project Plan. TIF can be used to
fund storm water system improvements as listed in a TID Project Plan. Downstream storm water
facilities outside a tax increment district boundary that serve development within a tax increment
district are eligible TIF projects. Future TID Project Plans should be created and include storm
water system improvements listed as an eligible cost. TID boundary and TID Project Plan
amendments should include storm water system improvements that will serve the amended area.

6.5 MONONA STORM WATER UTILITY

The City of Monona developed a storm water utility to help fund storm water infrastructure
construction and maintenance. Funds from this source can be used for capital projects related to
storm water quality and quantity management. The City should review the current rate schedule
and consider a rate increase to fund future storm water improvement projects.
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Table 1. Pollutant Reduction Summary by Reach

City of Monona, Wisconsin / SCS Engineers Project #25214062

Total Suspended Solids (TSS) Total Phosphorus (TP)
Existing Goal for Discharge
Discharge Discharge TSS TSS Discharge with Existing TP | Goal for
Watershed | no controls | with controls Control Control |no controls| controls Control | TP Control
Reach | Index # (pounds) (pounds) (%) (%) (pounds) [ (pounds) (%) (%)
1 3,832 3,270 14.6% 12 11 10.4%
1A 1,767 1,359 23.1% 5 4 17.5%
2 2,671 1,850 30.7% 9 7 21.4%
3 29,714 24,627 17.1% 132 118 10.5%
4 36,305 28,914 20.4% 158 138 12.7%
o4 5 9,439 7,916 Te1% | el T g 22 T0.8% | %€ Pelow
6 43,696 13,547 69.0% 196 103 47.1%
7 2,112 1,689 20.0% 51 45 12.2%
8 52,735 41,488 21.3% 202 175 13.6%
9 6,013 5,090 15.4% 30 28 9.2%
Reach 64 Subtotal 188,284 129,750 31.1% 73% 819 651 20.5% 61%
20 14,908 12,125 18.7% 36 33 10.7%
65 21 60,161 19,784 67.1% See below 146 76 47.9% See below
22 18,402 18,402 0.0% 132 132 0.0%
Reach 65 Subtotal 93,471 50,311 46.2% 68% 314 241 23.2% 63%
10 6,193 4,889 21.1% 26 22 13.4%
11 20,716 11,437 44.8% 117 84 28.5%
12 17,061 12,779 25.1% 59 49 17.2%
13 13,879 7,748 44.2% 54 38 29.3%
14 21,744 6,023 72.3% 69 32 53.3%
66 15 4,248 3,050 282% | 0Pl 12 10 Te5% | o°C below
16 13,639 9,984 26.8% 34 28 17.4%
17 47,797 9,737 79.6% 177 80 54.7%
18 33,151 28,527 13.9% 96 87 9.5%
19 31,223 20,572 34.1% 68 49 27.9%
Reach 66 Subtotal 209,651 114,746 45.3% 62% 712 479 32.7% 54%
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Table 2. Storm Water Quality Improvement Option Summary

City of Monona, Wisconsin / SCS Project #25214062

TSS/TP Reduction Credit
Received in City-wide
Typical Pollutant Removal Ability Maintenance Storm Water Model?
Water Quality Improvement Option Total Suspended Solids (TSS) Total Phosphorus (TP) Cost Land Requirement Considerations (see Note 1)

Policy Opportunities NQ NQ Low None None Yes
Educational Opportunities NQ NQ Low None None No
Incentive Program Opportunities NQ NQ Low Minimal (see Note 5) None No

- Storm Water Utility Fee Discounts NQ NQ Low None None No

- Rain Garden Program NQ NQ Low Moderate None No

- Rain Barrel Program NQ NQ Low None None No

- Sustainable Backyard Program NQ NQ Low None None No
Operational Opportunities Low Low Moderate None Moderate Yes

- Street Sweeping Low-Moderate Low-Moderate High None Moderate Yes

- Catch Basin Cleaning Low-Moderate Low-Moderate Moderate None Moderate Yes

- Improved Leaf Management NQ NQ Moderate-High None Moderate Yes
Maintenance Opportunities Maintains design removal | Maintains design removal Moderate None High No (see Note 4)
Structural BMP Opportunities Low-High Low-High High Moderate Moderate Yes

- Grass Swale Low Low Moderate Moderate Low Yes

- Biofiltration (bioretention, rain gardens, bio-swales) High High Moderate Moderate High Yes

- Infiltration Basin High High High Large High Yes

- Wet Detention Basin High High High Large Low Yes

- Retrofit Existing Detention Basins High High Moderate None-Moderate Low Yes

- Proprietary Sediment Control Structures Low-Moderate Low High Moderate High Yes

Moderate

- Permeable Pavement Moderate-High Moderate-High High (see Note 2) Moderate Yes

- Catch Basins Low-Moderate Low Moderate Minimal High Yes

- Bank Stabilization NQ NQ Moderate-High Moderate Low No (see Note 4)
Adaptive Management NQ NQ High High (see Note 3) Moderate Yes

NQ = Not Quantified

Notes:

. The City-wide storm water model is the mechanism by which the City measures its ability to meet regulatory TSS and TP removal standards (see Section 2.4 of report).

. Permeable pavement is utilized in place of standard impervious surfaces. Additional land us not required beyond what is proposed for planned impervious surfaces.

. The City-wide storm water runoff quality model assumes BMPs are maintained and banks are stabilized. Implementing these opportunities supports this assumption.

1
2
3. The land requirements associated with adaptive management opportunities is from agricultural land, not City-owned land.
4
5

. Incentive program opportunities would occur on private land and do not require City-owned property.

1:\25214062\Reports\[Table 2_BMP Pollutant Removal Efficiencies_rev1.xIsx]Sheet1
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Table 3. Storm Water Quality Improvement Project Ranking
City of Monona, Wisconsin / SCS Project #25214062

Ranking Watershed # Best Structural BMP Water Quality Improvement Options
High Retrofit existing Winnequah Park lagoon basin
Construct new wet detention basin, bioretention basin, or proprietary sediment removal structure in
6 Winnequah Park
See Note 1
Note: Two proprietary sediment removal structures at outfalls to Winnequah Park lagoon are planned
for construction in 2015
7 Construct new wet detention basin, bioretention basin, infiltration basin or grass swale in Maywood Park
See Note 1
Retrofit existing Interlake Sediment Basin
12
See Note 1
Moderate 1 Install proprietary sediment removal structure at outfall to Lake Monona
See Note 1
3 Install proprietary sediment removal structure(s)
See Note 1
4 Install rain gardens/bioretention basins around IHM church/school footprint
See Note 1
5 Install rain gardens/bioretention basins around high school footprint
See Note 1
8 Install proprietary sediment removal structure(s)
See Note 1
0 Install proprietary sediment removal structure at outfall(s) to Squaw Bay
See Note 1
Install proprietary sediment removal structure(s)
10 See Note 1
Note: Proprietary sediment removal structure at Pirate Island outfall planned for construction in 2015
16 Install proprietary sediment removal structure at outfall
See Note 1
18 Install proprietary sediment removal structure(s)
See Note 1
Low 1A See Note 1
2 See Note 1
11 Note: Proprietary sediment removal structure at Graham Park outfall planned for construction in 2015
See Note 1
14 See Note 1
15 See Note 1
17 See Note 1
19 See Note 1
20 See Note 1
21 See Note 1
22 See Note 1

Note:
1. For all watersheds, adaptive management, policy opportunities, educational opportunities, incentive programs,
operational opportunities, and maintenance opportunities as described in the report are recommended
for consideration. Adaptive management may provide an overall higher rate of removal than treating individual
subwatersheds. However, this new approach is still in the pilot study stage.
2. Rankings are based on the following criteria:
High: Available open public land
Large drainage area
Current low TSS/TP removal
Moderate: Limited open public land
Moderate to large drainage area
Current low to moderate TSS /TP removal
Low: Small drainage area
Current high TSS /TP removal

1:\25214062\Reports\[Table 3_Watershed Rankings for SW Improvement Projects.xlsx]Sheet1
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FIGURE

Municipal Storm Sewer System — Watersheds
and Best Management Practices
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2014-2016 Strategic Plan Excerpt
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CITY OF MONONA
2014-16
STRATEGIC PLAN

Mission
To provide a safe, sustainable, well-
planned, and fiscally responsible city
where a sense of community builds a
high quality of life.

Vision
A welcoming, vibrant community where
people want to be

Guiding Principles — We Will...

1. Responsive - We will respond to
residents’ requests in a timely,
informative and thorough manner

. Transparent - We will be honest and
transparent in providing information on
our actions and decisions

. Fiscally Responsible - We will actin a
fiscally responsible manner on behalf of
our residents

. Collaborative — We will work together

. Sustainable - We will strive to be
sustainable in everything we do

Target / Lead Stakeholders
Potential Owners — Business and
Homeowners
Developers
Retirees / Seniors
Frontline Employees
City Leadership

INT. & EXT. Strategic Goals

Objectives - WHAT Strategies / Tactics - HOW
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Soils Map
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APPENDIX C

Existing Public Storm Water Treatment Device As-built Drawings
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Existing City-wide WinSLAMM Modeling Results
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vierbicher y

planners | engineers advisors

999 Fourier Drive, Suite 201
Madison, Wisconsin 53717
(608) 826-0532 phone
(608) 826-0530 FAX
www.vierbicher.com

August 29, 2014

Daniel Stephany - Director of Public Works
City of Monona

5211 Schluter Road  VIA EMAIL

Monona, WI 53716

Re: Municipal Separate Storm Sewer System (MS4) Modeling Update
City of Monona, Wisconsin

Dear Dan:

As part of the City’s current stormwater management planning efforts, we have updated the
stormwater computer models for the city’s watersheds. The stormwater models are used to estimate
the total suspended solids (TSS) and phosphorus in stormwater runoff discharged from the City’s
watersheds to surface waters of the State. In addition, the models can be used to determine the
percent reduction of TSS and phosphorus due to stormwater Best Management Practices (BMPs) that
the City has constructed, or that have been constructed on privately owned property in the City. A
brief review of the steps taken to update the stormwater models follows.

1. We began to update the models by converting the year 2007 SLAMM version 8.5 models to the most
current version (10.1.1) of SLAMM. During this process, we presumed that the land use areas and
BMPs in the existing models were up to date with the year 2007 conditions and WDNR modeling
guidance at that time.

2. Next, the City owned BMPs constructed since 2007 were added to the models by reviewing the
City’s storm sewer system GIS map, and obtaining record drawings of the new BMPs from the City’s
Department of Public Works staff. The City’s current street sweeping and catch basin cleaning
practices (vacuum assisted street cleaning every four weeks, and semi-annual catch basin
cleaning) were also included as BMPs in the “with controls” modeling condition.

3. The models were adjusted to current WDNR MS4 modeling standards by reviewing available WDNR
MS4 modeling guidance documents, addressing the review comments in Eric Rortvedt’s (WDNR
stormwater review staff) 11/28/2008 email, and current discussions with Eric Rortvedt. As was done in
the 2007 models, and consistent with WDNR guidance documents, State and County freeway areas
within the City were excluded from the models.

4. Several sites within the City of Monona have been redeveloped since the 2007 models were
completed. We reviewed our site plan review files from 2007 to 2013 and compiled a list of
redeveloped sites. The attached “Redeveloped Sites” list includes the site name, location, site
specific BMPs, and the site specific model estimated pollutant reduction percentage for each site.
The site specific BMPs were added to the City’s stormwater models.

Reedsburg (608) 524-6468 Madison (608) 826-0532 Prairie du Chien (608) 325-1051



August 29, 2014
Page 2 of 2

5. We added watershed index numbers to the attached City of Monona “Municipal Storm Sewer
System” map. The watershed index number corresponds to the first number in the names of the
stormwater models. The letters and numbers after the dash (-) in the model names match the
names of the 2007, version 8.5 models.

6. We ran the updated models and prepared results summaries. Model configuration diagrams and
the “Outfall Output Summary” for each model can be found in the attached “MS4 Model Diagrams
& Output Summaries”. Results from running the updated models are summarized in the attached
“Summary of MS4 Modeling Results” table. This table shows the estimated pollutant discharges from
the “with controls (BMPs)” and the “without controls” conditions, and the percent pollutant control
(reduction) achieved by the BMPs.

The City’s “Totals” are listed at the bottom of the “Summary of MS4 Modeling Results” table. Of
particular interest is the “TSS Control (%)” total. NR 151.13 (2) requires MS4 permit holders to work toward
a 40% reduction of TSS in runoff that enters waters of the State as compared to the “no controls”
condition. As you can see from the TSS Control % total, the updated modeling verifies that the City is
meeting the current TSS reduction standard.

If you have any questions, please feel free to call me at 821-3956.

Sincerely,
VIERBICHER ASSOCIATES, INC.

Darrin R. Pope, PE
DRP/

Enclosures

M:\Monona, City of\140058_Storm Water Planning\SLAMM Update\Report\2014-08-29 LetterReport-Monona2014MS4_SLAMM-Update.doc
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Stormwater Models Update - 2014
City of Monona, Wisconsin

Redeveloped Sites
with Stormwater Best Management Practices

2007-2013

Printed: 8/28/2014, 6:55 PM

Project No.: 140058.00
Date: 8/29/14
Site Specific SW
Site Name Address Watershed | Stormwater BMP BMP Modeled BMP/Site Notes
Performance
5005 Monona Drive;
) ' Wet Detention & CB
Fairway Glen 5001, 5003, 5005, 5007 8 40%
Sumps
Gordon Ave
. Wet Detention & CB .
McDonalds 4905 Monona Drive 8 Su(:npse ention 44% Underground Detention.
Monona Heritage 111 Owen Road 10 Wet Detention 40% Underground Detention.
Aldo Leopold Nature . . .
p 330 Femrite Drive 13 Wet Detention 59% Pond #3.
Center
Homes on Femrite 215 Femrite Dr 14 Detention Basins 40%
Badgerland Materials (925 E. Broadway Dr 16 Bio-retention Basin 40%
M ds Site PI
enar s sfteran 925 E. Broadway Dr 17 Bio-retention Basin 59%
Review
UW Yahara Clinic 1050 East Broadway 17 Wet Detention 81% Regional Basin.
Wet Detention &
Meriter Clini 6408 C A 17 63%
eriter Clinic opps Ave Rock Cribs b
Removed area from model as it
N D |
WPS Parking Lot SW corner of WPS Drive Bio-retention Basin meets New Development
Expansion & W Broadwa 18 & Rock Crib 91% standards of NR 115.12 per WDNR
p Y Developed Urban Area Guidance
11/24/10.
Walmart SW Credit App |2101 Royal Ave 21 Wet Detention 95%
Wet Detention & CB .
Speedway 2500 Royal Ave. 21 sumps I 41% Underground Detention.
Farrell EQuipment & Wet Detentionn & .
quip 6809 Mangrove Lane 22 43% Underground Detention.

Supply

Bio-Retention

M:\Monona, City of\140058_Storm Water Planning\SLAMM Update\Redeveloped Sites with BMPs Info\2014-08-20 Redeveloped Sites with SW BMPs - Monona, WI
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MS4 Model Diagrams & Output Summaries

Stormwater Models Update - 2014
City of Monona, Wisconsin
Project No.: 140058.00

Date: 8/29/14

Watershed #

Printed: 8/28/2014, 7:05 PM

Industrial 1

Institutional 1

F\es\denl\al 1

D5 Catchbasins # 1

Junction 2
Lake Edge Basin

Junction 3

Othes Urban 1

File Name:

1
File Name:
[M:\Monona, City o\ 40058_Storm water Planning\SLAMM Update\2074 SLAMM Fles\-EAEcS T01.mdb
Commercial 1
Qutfall Output Summary
RunoifVolme  Percent Runolf ool Paticulsle Solids  Particulste Solds  Patticulale
) Reduction o Conc. (mgrL] Yield (] Solids
v Reduction
Total of All Land Uses without Controls 3173E+06 [ 0 [ 671 I 19158
Outfall Total with Contiok: [3i7sE+06 [ oooz [ 043 [ 5255 6352 1466 %
Residential 1 .
Junction 1 ErElaCEe (o Tr) B3EE  ears in Model Aun: 500 =70
Concen- Concen- | Concen- Pollutant
Pollutart Uiation -No | tralion - with | tration || lukant Yield Polltant Viekd ™ i)y ™| Percent Yiskd
e ot e NoCantiols - with Cortials (%7 | Reduction
DS Catchbasins # 1 Particulate Solids %.71 8255 ma/L 19158 16352 Ibs 1485 %
Total Phosphorus 0.3052 0.2735 mail 60,45 5419 Ibs 10.37 %
. Print Output Print Output
Junction 2 Summary t Text | Suramary ta .csv Total Area Modeled fac)
Fie File [ 12450
. Receiving Water Impacts
Outfal Total Control Practice Costs Due To Stormwater Runoff
Capital Cost T (CWP Irapervious Cover Model)
Approximate
Land Cost [Hm Caloulated  Urban Stream
Annual Maintenance Cost [ F7a Rv  Classification
Perforra Outfall
Present Value of All Casts [ jzm Flau Diration ‘without Controks | 0,43 Pour
Annusized Value of A Costs [~z CrxoEkas with Cortrals [ 083 [ Poar
1A
File: Mame:
. M:SManona, City of\140058_Staim Weater Planring SLAMM Update\2014 SLAMM Fles\1A-ExEc.mdb
Residential 1
Outfall Output Summary
A " Percent
unol i Patticulate
Runoff Yolume  Percent Runoff Farticulate Solids ~ Particulate Solids art
izl wt) ety Al Canc. (marL) “Yield (los) Soids
v Feduction
. Total of All Land Uses without Controls 922357 IR [ 1535 ] 8836
DS Catchbasing 1 Outfall Total with Contrals w23k | ooz | 0@ [ 1180 ] 6% | zama%
) Fnrent File Quipu, Anpuslized Total TE47  Tearsinbodel Fun 500 1358
Junction 2
T o i oo™ Pollitant Vield Polltant Vield " Percent fiel
s o e Mo Contrels -With Cortrols )% Reduction
Patticulate Solids 1525 112.0 mg/L 8836 796 lbs 209%
Qutfall Total Phosphorus 04455 03674 mg/L 2565 2116 |bs 17.54 %
Print Output Print Dutput
Summary to Text | Summary to cew Tatal firea Modeled (ac)
File Fiie 3580
, Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Capital Cost WA (EWP Impervious Cover Model)
Approkimate
Land Cost [T Calculsted  Urban Seam
Anrual Maintenance Cost WA Av  Classfication
Perform Outfal )
Present Value of All Costs Ty Fiaun Duration Without Contiols [ 0.33 Foor
Annualized Value of All Costs WA CureCLalkie with Connols | 038 | Foor
2

M:\anona, City oft140058_Storm water PlanningVSLAMM Updateh2014 SLAMM Filesh2-ExEcMO09. mdb

Qutfall Qutput Summary

Percant
FunoifVolume  Fersert unohl e Parlicuiste Solids  Particulste Solids  Paliulate
eu ft) juction BEIEE Conc ima/L) Vield (s Solids
(R Feduction
Total of AllLand Uises without Controls 1.155E+06 025 1851 [EEH]
Outfall Total with Controls T03BE+06 | 494x [ o024 | 1349 [ 248 0.74%
Furent Fle utput Aroafeed 1ot 215610 Years in Madel Fun 500 1850
Concen- | Concen:  Concen- . Pallutant .
Pollutant tiation -No tafian -with iration | FoILtant Yiekd Pollaant vield Tpieig Percant vield
B Tt e No Controls - With Controls (1= duction
Particulote Solids 1851 1349 g/l 13353 9248 Ibs 30.74 %
Total Phosphorus 06537 10,5406 mg/L 47.15 37.06 Ibs 21.40%

Frint Dutput
Surmmary to Text
File

Frint Output
Summary to v
File

Total Control Practice Costs

Capital Cost [N
Land Cost wa
Annual Maintenance Cost [ s
Present Value of Al Costs [

Annuslized Value of All Costs [ i

Total Area Modeled [ac]
7610

Perform Outfall
low Duration
Curve Calculations

Receiving Water Impacts
Due To Stormwater Runoff
1o

P Impervious Cover Model]

Approzimate
Calculated  Utban Stream
R Classification

“without Controls 0.25 Poor
“with Cantrols 0.24 Poor

i

M:Monona, City 0\140058_Storm Water Planning\SLAMM Update\2014-08-27 MS4 ReportingTable-Monona
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Industrial 1

Institutional 1

denl\al 1

D5 Catchbasins # 1

Junction 2

File Name:

b\ onona, City oft1 40068 _Storm 'water Planning\SLAMM Updateh 2014

SLAMM Files\ 2 ExEch 008 mdb

Qutfall Output Summary

Runaff Volume  Percent Runaff
[ew. ft) uction

Total of All Land Uses without Controls 1.958E+07

Percent
e Patliculate Solids ~ Fartioulate Solids ~ Parliculate
Conc. mg/L) “Vield (lbs) Solids
) Reduction

nzz 1216 148570

Dutfall Total with Controls 1.86BE+07 0.00 % nzz 100.7 123134 1712%

Cunent File Output: Annualized Total

e Dutfel Comtals EEFZ Years in Model Fun: 500 24627
Concen- Concen | Concen- Fallutant =
Pollutart iation - Nov tation - with | tation Foyt2nt vied Pelutent vield Ty T Percent Vield
Cortrols Gt Urits | ~N® Controls - With Controls Urits Feduction
Patliculate Solids 121.5 1007 ma/L 148570 123134 Ibs 17.12%
Total Phasphaius 05390 0.4822 ma/L 659.0 5895 lbs 1054%|_|
Print Output Print Output
Summary to Text [ Summany to csv TR e ()
File File 46700
- Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Capital Cost [ W [CWP Impervious Cover Modsl]
Approximate:
Lend Cast (%A Calculated  Urban Stieam
Annual Maintenance Cast [ Hzs Porform Dl v Classiication
it
Present Value of #l Casts [ o Duetion Without Conwols | 0.22 Poor

Anualized Value of Al Costs [~ im

Curve Caleulations

“With Controls 0.22 Paor

Commercial 1

Esidenlial 1

DS Catchbasing # 1

Junction 3

Outfall

File Name:

M:SMonana, City ofv140058_Starm Y ater PlanninghSLAMM Updstet.2014 SLAMM Files\4-ExEcMO07.mdb

Qutfall Output Summary

Runoff Volume  Percent Runoff

Reduction

Total of All Land Uses without Conlrols 22136407
Ouitfall Total with Contrals Z213E+07 [ oooz

PE!E:EH[
ot Patticulale Solids ~ Partioulate Sclids ~ Particulate
SIS Conc. (mg/L} Vield Ibs] Solids
) Reduction

0.21 1314 181527
01 1047 144570 236 %

Current File Output_Annualized Total

e e 12766408 ‘Yearsin Model Run 500 20378
Concen en | Concen Polltant
Polltant waion -Hoy | wation -with  tration, | outant Viskd Paletent vield ey Parcent vield
aor Mo wallon With RSN NaConbils - with Conkids )5 Reduction
Paticulate Solids 131.4 104.7 mglL 161527 144570 Ibs 2036%
Tatal Phosphorus 05714 0.4386 mg/L 7034 5983 bs 12745 |

Print Output

Print Output
Summary to Test
File

Summony e e Total Area Modeled [ac)
Fie

174,970
Total Control Practice Costs

Capital Cost NIA
Land Cost [ we

Annusl Maintenance Cost - [ fa
Present Value of All Costs [ o7a
Arruslized Value of Al Casts [ jzm

Receiving Water Impacts

Due To Stormwater Runoff
(Cw/P Impervious Cover Model)

ppioimate
Calculated Urban Stream
i

Classificatior,
Perform Outfall

Flow Duration Without Contrals 021 Poor

Curve Calculations

“with Controls 021 Poor

DS Catchbasing # 1

Junction 2

Clutfall

File Mame:

[M:4Monona, City of\140058_Storm Water Planning"SLAMM Update’2014 SLAMM Files\5-ExE cMO08. mdb

Outfall Qutput Summary

Percent
Furolf Voluns, Fercent Funott 42 Partculste Solids  Prliulate Solids ~ Particulsle
(. ft) Reduction A Conc. (mg/L) ield flbs) St
(R Fieduction
Total of All Land Uses without Controls ATFEE+06 035 828 47197
Outfall Total with Contrals [ 4136E+06 [ ooz CES [ 1533 39582 1613 %
Cunert File Outpt: Annualized Total
“After Dutfal Contials 227210 Years in Model Run 500 7316
" oncen.  CONSE b pant isid Pollutant Yield TOILEM proroan ield
Fallutant ration - Mo | biation -With | tration eld
S e e - Ho Controls -with Controls y%  Reduction
Faticulate Solids 1828 153.3 mgrL 47197 39582 Ibs 18.13%
Tolal Phasphorus 0.4719 0.4208 mg/L 121.8 1087 Ibs 10.63 %

Print Output Print OLtput
Summary ta Test | Summary 1o osy el coliiodoai=s)
File Fle

20020

Total Control Practice Costs

Capial Cast WA
Land Cost T

Annual Maintenance Cost [ Wia
FresentVale of Al Costs [ iz
Arnuslzed Valus of Al Costs [ jia

Receiving Water Impacts

Due To Stormwater Runoff
[CWP Impervious Cover Model]

Approsimate
Calculated  Urban Strsar

Classification
Peaforr Outfall

Flow Duration ‘Withaut Controls 035 Paor

Curve Calculations

With Cantrake 035 Paor

i
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6
Irelidianal Other Urbian 1 File Name:
[M:\Manona. City of\140058_Staim Water Planring 5 LAMM Update\2014 SLAMM Flles\6-E<E cMODB.mdb
Qutfall Output Summary
- Percent
iunol Particulate
RunoffYolume  Percent Runcif Paticulate Solids ~ Particulate Soiids
Tew. 6] Reducin "™ Bonc. (/L) ield Ibs) Solids
(Riv) Fieduction
Total of Al Land Uses without Conlrols 26B3E 07 [E} 375 218508
Dutfall Total with Controls 2633407 IES [ o3 [ 4143 [ 68031 [ ceBaxm
DS Catchbasins # 1 Curent Pl Output, Annuaiced Total | S s i Mool Fs - =
. e e OO polgant Yield Polltant Vield O™ Percent vield
Jnton ol o e No Conliols -Wiith Controls| 1= | Reduction
Particulate Soids 1319 1.43 mg/L 218502 62091 lbs £9.84 %
Total Phaspharus 05904 0.3154 mg/L 977.9 5184 Ibs 46.99 %
innequah Park Lagoon -
Print Output Frint Output Total Area Modeled [ac) A pond has overflowed during a model run. Review nullall runoff
Junction 2 Summany (2 Tet | Surmmay ta cxv P volume event-by-event output to determine which pond it
ie e
- Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Capial Cost s [C/P Impervious Cover Model)
Approsimate
Land Cost WA, Calculated  Urban Stieam
Outfal Annusl Maintenance Cost [ s P H Classiication
Present Valus of Al Coste [ Froia Denation Wwithout Contiols [ 0.1 Poor
Arnuaized Valus of All Costs [ iz BrreCdsirm With Controls [ 018 | Poar
7
Other Urban 1 File Name:
H:\Monana. City ofv140058_5toim Waler Planningss LAMM Updatet 2014 SLAMM Filess7 EXEch04.mdb:
Ingtitutional 1
Qutfall Output Summary
Funoff Yolume  Percent Runoff :R Fosnt Patticulste Solids ~ Particulate Solids ~ Particulate
feu. ] Reductian v Cone. (mg/L] Vield [1bs] Sl
=] [R) Fieduction
Tatal of 4l Land Uses without Cortroks 1.278E+06 018 1324 T0553
Residential 1 Dutfall Total with Controls [ 1.278E+06 [ oooz [ 018 [ 1059 [ 8447 [ 2000%
D5 Catchbasine # 1
Crreri o0 e AU TIEIERE  Years in Modsl Aur: 160 B
Junction 2 Concen- Concen- | Concen- Pollutant
Polltant ration - Mo | hation - with | tration || ojutart visld |Pollutant Yield * g,y | Percent Yield
B Contels | Unie | -MoCorticks -with Cortrals (1= | Reduction
Particulate Solids 1324 105.9 marl 10553 8447 bbs 20.00%
Tatal Phosphors 06415 0.5631 marL 5117 42.91 bs 12.23%
Cove Channel Sediment Chamber hd
Print Output Print Output
Summav_y to Text Summal_y ta ey e Ao Medtl] )
File £1.330
e =) _ Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Capiel Cost [ nm (/P Impervious Cover Model)
e | Approsimate
Outfall pen o N/ Ea\culeted Urban Stream
uttal Annual Maintenance Cost [ za Peorm Dutal Classification
H
PresentValie of il Casts [ zm i Duration Without Contrels [ 0.18 Poor
AnruslizedValue of &l Costs [~ rza G ClkTams with Controls [ 018 | Poor
8
File Name:
[M:\Manana, City of\140058_Storm Water Planning\SLAMM Update’2014 SLAMM Files\&-ExEcHO0.mdb
QOutfall Qutput Summary
Percent
Runoff Yolume  Percent Runaff Particulate Solids  Particulate Salids  Particulate
e ) Wit ot Cono. (ma) ield (Ibs) Soiids
[Fiv) Feduction
Total of Al Land Uses without Contrals 28526407 024 1431 263673
Outfall Tatal with Controls 29526407 [ o0oox [ 024 [ 1126 | zovad0 [ zmx
Curent Fle Output, Anualzed Tota) BEEE Vears in Madel Run 500 ]
Concen: Concen- | Cancenr Pollutant =
Polltsnt traion -No uation -With | tration " ojutent ield Folutant vield "™ Percent vield
Junction 2 Conlrols Conrals | Units | ~NoCentils |-With Contrals -y, | Reduetion
Particulate S olids 1431 1126 ma/l 253673 207440 Ibs 2133%
Total Phasphorus 0.5434 04744 mgel 1012 374.2 Ibs 1364%|_|
Print Output Piint Output
et Summary to Test | Summary to.csv e )
File File 205820
R Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Capital Cost T (CWP Impervious Cover Modsl)
Approximate
Land Cost E, Cakuated Urban Stream
Annual Maintenance Cost A, Peform Ouifal Ay Classification
tf
Fresert Value of All Casts I Frour Duration Without Controls [ 012 Poor
Annualzed Value of All Costs [ i/ OoreEts o \with Cantrals ’70 7 [ Fon

i
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9
Other Urban 1 File Name:
[M:*Monana, City of140058_Storm Wiater Planning\SLAMM Updale\2014 SLAMM Files\3-ExE cMO0Zmdb
Fesidential 1 Junction 1 Qutfall Output Summary
Runaff Particulate
Runoff Volume  Percent Runoff Patticulate Solids  Particulate Soiids articul
few. ] Reducton g Core. fmaiL) ield lbs) Solide
Fv) Fiedustion
DS Catchbasins # 1 Total of AllLand Uses without Contioks #0T5E+05 017 1189 0064
Outfall Total with Cantrals [TaoisEe [ ooox [ 07 [ 0.5 [ 5448 [ 18%%
Furent Fie Qutput Annuslised T otal EE Years in Model Aun: 500 5090
Junction 2
Concen- Concen- | Concen- Pollutant =
Polltant tstion -No | biation - With | tation  Folldtant Yield Pallutant Yield © o 4™ Percent Vield
Contiols Contiols | Unitg 1o Cenrels -wfith onrels i k.o
Particulate Solids 1139 1015 ma/L 30084 25443 Ibs 15.35%
Total Phosphonus 06057 05502 mgsL 1518 137.9 Ibs BX
Clutfall
Prirt Dutput Prine Output
Summary to Text | Summany to .csv et o)
File File 35.210
- Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Be=TellEah [ [CWP Impervious Cover Model)
Approximate
Land Cost [N Calculated Utban Sheam
Annual Maintenance Cost [ Wi P Ol Rv  Classification
A
Present Value of Al Costs [ s e “without Contrals o7 Far
Annuslized Value of Al Costs [~z e Cel=vEm WithControls [ 617 [ Far
10
File Name:
M- onona. ity of1 40058_5 torm w/aler FlanningVSLAMM Update\z014 SLAMM Fiesh10-EAE GYHOE mdb
c - QOutfall Output Summary
oo Percent
RuncifVolme ~ Percent Funcff oo Paliculate Solids  Paticulate Soids  Paticulate
feu ft) Reduction e Cone. (mg/L] ield [bs] Solids
[Riv) Reduction
Irxhsmtriad 1
e Total af &1l Land Uses withaut Contiale 40HEDE 0z7 1227 30565
Oulfal Tatal with Controls [ 40sE08 [ o0D0x [ 027 [ 96.90 [ 24445 [ 21.08%
Qe Libar 1
—{oy] Creri RO ARHid L) TMEFEE  Yearsin Model Run T 251
Concen- Concen- Concen- Pollutant
Pollutart wation-Noy | tstion - with | ration " o,utant Vield Polltant vield iy Percent vield
Controls Controls Urits  ° o Controls - With Controls. Units Reduction
Particulate Solids 1227 96.50 mg/L 30966 24445 |bs 21.06 %
Total Phospharus 0.5077 0.4395 ma/L 1281 110.9 Ibs 1342 %
Print Dutput Piint Dutput
Summary to Test | Summany to .csv Vel At )
File 125270
. Receiving Water Impacts
o Total Control Practice Costs Due To Stormwater Runoff
Capitel Cost A {EWP Iinpervious Cover Model)
Approwimate
Land Cost [N Calculated  Utban Stream
Annusl Maintenance Cost [ /A S —— Av Classification
it
PrasantValusof Al Costs [ f7a— Fow Duntion Without Contrals | 0.27 Poor
Annualized Value of 4 Casts [~ 77 Cura i \ith Conwels [ 027 [ Powr
11

Industrial 1

Other Urban 1

DS Catchbasing # 1

Junction 3

Outfall

File: Mame:

M:thonona, City ofv140058_Storm '/ ater Planning', SLAMM Updatet2074 SLAMM Files\11-ExEcTHO4 mdb

Outfall Output Summary

Percent
Runoffolane  Percert Funcff et Patticulats Solids  Paiculsts Solids  Patticulate
Freduction S Cane. [madL] Vield flbs) Solids
[Rv] FReduction
Total of &1l Land Uses without Controls 13418407 [ o033 [ 1282 [ 107322
Outfal Total with Cortrols [Ta3tEar [ omz [ 013 ] .68 55740 [rErE3
Current File Output, Anrualized Total
e e ot 2 EB2E OB Years in Model Rure 500 11548
Concen Concen-  Concen- Pollutant =
Pollutant waion- Mo tration - Wit tration | Pant tield Fajutant vied Dol Percent vield
s oot t1oen —No Contiols - \With Conrels (%% Reduction
Particulate Solids 1282 71.88 ma/L 107322 59740 Ibs 4434 %
Total Phosphorus 0.7200 0.5201 ma/L £03.0 4322 Ibs B3 %

Print Dutput Print Dutput

Summary ko Test | Summary to sy
e

Total Control Practice Costs

Capital Cost A
Land Cost waE
Annual Maintenance Cost [ /&
PresentValue of 8l Costs [ s

Annusized Value of Al Costs [~78

Total rea Modeled (ac)
71,470

Perform Outfal
Flow Duration
Curve Caloulations

Receiving Water Impacts
Due To Stormwater Runoff
(CWP Imperviaus Cover Model)

Approimate
Calculaed  Urban Stream
Classification

“wiithout Controke 013 Fair
“wiith Contrals 013 Fair

i
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12

Commercial 1

Institutional 1

unetan 2 i b 1

es\dent\al 1

05 Catchbasins #1

Junction 1
interlake Sediment Pond
Junction 2

Outfall

File Name:

- Monama, City ofy140058_Starm W ater PlanningS LAMM UpdatsA2014 SLAMM Filash12-ExE cYHO5 mdb

Qutfall Output Summary

Percent
Funolf Volume  Percent Runoif Ei“,';‘;gnt Particulate Sofids  Particulate Solids  Particulate
w i) Reduction Fv) Corc. (masLl Vield (Ibs) Res\:ﬂsﬁun
Total of All Land Uses without Controls 8.706E+06 0.28 157.0 85303
Outtal Tatal with Cantrols GEEels | 0oz [ 0@ [ 16 539 BI0E
Eurent File Dutput Annualzed Total TTEEWE  ears in Model Run: 560 12778
Concern- | Concen  Coe ] Polutant
Pollutant Yisld Polutant Yisld Petoent Yield
Fallutant walion- No | iakion-with  frafion i
dian- o | halion- Wil W3 o Conirole - wilh Contials |5 Fleduction
Paticulate Solids 157.0 1186 marl 85303 53834 Ibs x10%
Total Phosphorus 05330 0.4502 mg/L 2323 2425 Ibs 17.22%_|

Print Dutput
Summaty to Text

Print Oulput
Summary to v

Total Control Practice Costs

Capital Cost [ WA
Land Cost T
AnnualMaintenance Cost [ T
PresentValue of Al Costs [z

Annuslized Value of Al Costs [

Total Area Modeled fac]
52,360
Receiving Water Impacts
Due To Stormwater Runoff
(CWP Impervious Cover Model)

Approximate
Calculated Uihan Stream

F Classification

“Without Cantrals 0.28 Paor
“with Controls [k Poor

Perform Outtal
Flow Duration
Curve Calculations

13

Comemmecial |

Dt U 1

duresien 2

5 \afet Pland 21

WP

File Mame:

M:5honona, City ofv140058_Storm \w'ater Planning\SLAMM Updatet 2014 SLAMM Filest13-ExEchLOS.mdb

Outfall Output Summary

Percent
RunollVolume  Percent Punclf i Fatticulate Solids  Partioulats Solids ~ Particulate
(cu. fr) Reduction Al Conc. [mgrL) “field (Ibs] s dwl:tzm
Total of All Land Uses without Controls 5.895E+06 018 168.6 63395
Outfal Total with Controls 405 08 % 016 %2 EZH [EIES
Frent File Dulput, Anruslzed Tota) TAEGE 6 Years in Model Rur 500 TiTE
A o0 ConCen o tant Yield Polltart Yield 248 percernt vield
Pollutant tration -No | tiatlon - With | traion | "ojutart ¥ieid Polutant ¥ield Ty " Percent ¥
Conticle | Conirals | Unigs | Mo Corirols - With Contols . Redustion
Paniculate Solids 1686 1062 g/l 53335 30742 Ibs 4417%
Tatal Phosphorss 073E 05219 mg/l 2693 1904 Ibs 23 %_|

Print Output Frint Output
Summary to Test | Summary b .csv
File: e

Total Control Practice Costs

Capital Cost [ Has
Land Cast A
Annusl Maintenance Cost [~ WA
PresentValue ol AlCasts [ jm

Annuslized Value of All Costs [~ 75

Total Area Modsled (ac)
62610
Receiving Water Impacts
Due To Stormwater Runoff
(CwP Impervious Caver Model)
Approximate
Calculated  Uthan Stream
Classification

“without Controls 01g Fair
“with Controls 01g Fair

Perform Ouifal
lows Druration
Curve Caleulations

14

Commercial 1

Other Urban 1

DS Caichbasins # 1

Junction 2

Pier 37 Pond

Junction 2

File Mame:

- \Menona, City ofx140058_5torm Water PlanninghSLAMM Update\2014 SLEMM Files\T4-ExEcMLOZ.mdb

Outfall Output Summary

RunoffWolume  Percert Runlt o Pattioulate Solids  Partiulate Salids ~ Pattiulate
(ow i) Reduction oelicen Conc. [mg/L) Vield (Ibs) Solids
(Fv) Fieduction
Tatal of &l Land Uses without Contrals 5.895E+08 0.22 1367 108719
Duifall Total with Controls 8783E+06 081 [ oz [ 5432 [ 0114 720
Currert File Output: Annualized Total
e R s Diuafal Contials T.757E+06 ears in Madel Aun: 500 6023
Concen-  Concen Pollutant
Polltant tration - No tration - With tration | Potutant vield Polltant ¥ield il Percent field
Bl T - Ho Controls - With Contrels|j=°  Reduction
Particulats Solids 196.7 54.92 mod 108719 30114 Ibs 7230%
Total Phosphanss 06209 0.2921 mg/L 3432 160.2 Ibs 5334 %|_|

Print Dutput
Summary to Text

Print Output
Summary to . csv
Fi

ile:

Total Control Practice Costs

Capital Cost [ NA
Land Cost wa
Annual Maintenance Cost [ WA
Presert Value of Al Costs [ 78—

Annualized Value of 8 Costs [ jm

Total Area Modeled (ac)
E7.500
Receiving Water Impacts

Due To Stormwater Runoff
(Cw/P Impervious Caver Model]

Approzimate
Calculated Utban Stream
Ry Classification

“withaut Cantrols 022 Paor
“ith Contrals 022 Poor

Perform Outfall
Flow Duration
Curve Caloulations

i
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15

Commercial 1

Junction 1

DS Catchbasing #1

Junction 2

Outfall

File Wame:

bt onona, City of'y 1400585 torm water PlanninghS LAk Updatet 2014 SLAMM Files\15-ExE cMLOZ mdb

Runol
Runoff Volume  Percent Bunaff 0o i
)

Outfall Output Summary

e Patticulste Solids  Pariculats Soids  Paticulele

u i) Reduction L Conc. (marL) Yield (3] Solids
1 Feduction
Total of A1l Land Uses without Conlrols 1.806E 06 021 1884 21241
Dulfall Total with Controls TH0BE+06 ooz [ 02 ®s [ el [ =%

Curent Fils Dulput, Analzed T3l 357555 Vears in bodel Fun 500 T

ancen- | Congen | ooy ant vield Pollutant vield P14 | percent ield

Polltart tiaion Mo | tiaion_ Wit | tation "ol iekd

an Mo | tdlion With | Y3ON o Conirake -with Conticke 10 Reduslion

Patticulate Solids 1884 1353 mail 21241 15249 Ibs 221%

Total Phasphorus 05531 04506 marL 5235 50.80 Ibs 1853%|_|

Prirt Output Piint Output
Summary ta Test | Summary to .cav
e File:

Total Control Practice Costs

Capital Cost A
Land Cast WA

Annual Maintenance Cost [ fa
Present Vohie of Al Costs [z
Annualized Value of Al Costs [ ja

Total Area Modsled [ac)

14670

Receiving Water Impacts

Due To Stormwater Runoff
(CW/P Impervious Caver Model]

pRioHimate
Caloulated  Urban Stream
Classification

twithout Controls 021 Poor
“ith Controls 0.21 Poor

Perform Dutfal
Flow Duration
Curve Calculations

16

Badgerland Materias

Junetion 3

Commercial 1

Institutianal 1 Hinction 1

DS Catchbasing # 1

Junection 2

Outfall

File: Mame:

M:\Manona, City of140058_Storm Water Planning\SLAMM Updateh2014 SLAMM Files\16-ExEcHL04.rmdb

Qutfall Qutput Summary

Peroent
Runcff Volume  Percent Funclf  ancll Patliculate Solids ~ Particulate Solids ~ Patliculate
(o 1) Reduction Sl Cone. fmgdL] “Vield (Ibz) olids
) Reduction
Tatal of All Land Uses without Contrals 4.848E+406 032 2253 CEES
Outbal Total with Controls TeE0s | ooz | 0@ [ 148 EEEE] RS
e i) 63693 “Vears in Model Fun 500 9564
o et eromeen EONSEN oltant Yield Polutant vield "W Forcent ield
fon - Mo ation - With | 48ton o Cortios - Wilh Controle 150 Reduction
Particulate Solds 2253 164.9 ma/L 6a195 43920 bs %600%
Tolal Phaspherus 05551 04562 ma/L 1680 1397 bs 17.46%
Print Dutput Print Dutput
Summany Io Text | Summanto cev | TetalArea Modsled (ac)
File File T
Receiving Water Impacts

Total Control Practice Costs

Capital Cost WA
Land Cast s

Annusl Maintenance Cost [ s
PresertValue of 8l Costs [ jza
Annuslized Value of Al Costs [ jm

Due To Stormwater Runoff
(CW/P Impervious Cover Model]
Approximate

Caloulated  Urban Stream
1 Classification

“without Controls 0.2 Poor
“with Cortrols 032 Paor

Perform Dutfall
Flow Duration
Curve Calculations:

17

et Perd 81

i N

rv. "Monons. City of\140058_Stormn Water PlanninghSLAMM Updste\2014 SLAMM Fies\IT-ExEcMLD.mdb

Quttall Oulpul Summary

Founoll Vohume
(=
Total of A Lard Uses without Conteolt 215507
Ol Tolial vl Cont [T
verk Fi Oudpad uneusakowd Total =
" s Gl Corirets A BE

Peldart

Parmulaie Subds

Toal Phasphaons:

it Dulput Pk it
Summar 1o Test | Summan 1o _cov
Fie Fie

Total Control Practice Costs

Capial Cast NiA
Land Coat Iy
Bewmial Marterees Cott - [ Hig
Pansnnd Vol of 0 Cols Y
Bawislized Vishie of 6 Costs [~ 78,

1778
(50

Tl foma Modeld | 5]

Frerit
Peicent Furlf :2.",':'!',,, Faulicudoln Soif bl
Fiechction iy i) .
anr I e
[Tomz [ 0w | =03 [ T=T
ears in Model Frun [
Concen  Concen: . Polutant =
Polutont Yield Poltart Yield o
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Summary of MS4 Modeling Results

Stormwater Models Update - 2014
City of Monona, Wisconsin

Project No.: 140058.00
Date: 12/2/14
Suggested format by Eric Rortvedt (WDNR)

Summary of MS4 Modeling Results (annual averages)

Total Suspended Solids Total Phosphorus Stormwater Practices Employed
Watershed Primary | Discharge Discharge TSS Discharge Discharge P Public/Regional BMPs Redeveloped Private Sites Notes
Index # Model Watershed Area Land Use | no controls | with controls Control no controls | with controls | Control Primary Other BMPs
(label) Name Index (acres) [(R, C, etc.)]l (pounds) (pounds) (%) (pounds) (pounds) (%) (WD, SW, etc.) (WD, GS, etc.)
1 1-EXECcSTO1 ST16-U-0168-D-MAD-C 12 R 3,832 3,270 14.6% 12 11 10.4% C, VS
1A 1A-ExEc MO13-A-0170-H-MAD-C 4 R 1,767 1,359 23.1% 5 4 17.5% C,VS
2 2-MO09 MO13-A-0009-H-MON-C 8 R 2,671 1,850 30.7% 9 7 21.4% C, VS, WD Lake Edge Park WD
3 3-EXEcMOO06 MO13-U-0006-A-MON-C 147 R 29,714 24,627 17.1% 132 118 10.5% C, VS
4 4-EXECMOO07 MO13-B-0007-A-MON-C 175 R 36,305 28,914 20.4% 158 138 12.7% C, VS
5 5-EXECMOO08 MO13-U-0008-A-MON-C 20 I 9,439 7,916 16.1% 24 22 10.8% C, Vs MG High School
6 6-EXECMO05 | MO12-A-0005-A-MON-C 231 R 43,696 13,547 69.0% 196 103 | 47.1% | cB, Vs, WD Winnequah Park WD Firemen's
Park WD & GS
7 7-EXECMO04 MO11-A-0004-A-MON-C 62 R 2,112 1,689 20.0% 51 45 12.2% C,Vs O (Sediment Structure) Cove Channel Sed. Struct.
8 8-EXECMOO03 | MO11-B-0003-A-MON-C 205 R 52,735 41,488 21.3% 202 175 | 136% | C,vs Fariway Glen WD, C;
McDonalds WD, C
9 9-EXECMO02 MO11-U-0002-A-MON-C 39 R 6,013 5,090 15.4% 30 28 9.2% C, Vs
10 10-EXECYHO06 YH02-A-0006-D-MON-C 126 R 6,193 4,889 21.1% 26 22 13.4% C,VS Monona Heritage C, WD

State and County
11 11-ExECYHO4 YH02-U-0004-A-MON-C 172 R 20,716 11,437 44.8% 117 84 28.5% CB, VS, WD Lottes Park WD Treysta on the Water B, C Freeways not included =
WDOT & County MS4s.

12 12-EXECYHO05 YH02-B-0005-D-MON-C 52 R 17,061 12,779 25.1% 59 49 17.2% CB, V§, WD Interlake Sediment Basin

Aldo Leopold Nat. Center

13 13-EXECMLO5 PE01-U-0005-B-MON-C 63 R 13,879 7,748 44.2% 54 38 29.3% C, VS, WD City Park WD WD

State and County
14 14-EXECML02 YH02-C-0002-B-MON-C 68 C 21,744 6,023 72.3% 69 32 53.3% C, VS, WD Pier 37 WD Homes on Femrite WD Freeways not included =
WDOT & County MS4s.

15 15-ECECMLO3 | PE01-A-0003-B-MON-C 15 c 4,248 3,050 28.2% 12 10 | 185% | c,vs
16 16-EXECMLO4 | PEO1-B-0004-B-MON-C 24 c 13,639 9,084 26.8% 34 28 | 174% | c,vs Baderland Materials, B
- State and County
Menards B; UW Clinic WD:
17 17-EXECMLO1 | PE01-U-0006-D-MON-C 196 c 47,797 9,737 79.6% 177 80 | 547% | c, vs,wD enards e e, Freeways not included =

Meriter Clinic WD
WDOT & County MS4s.

WPS P-lot removed = mets State and County
18 - YH01-U0002-A-MON-C 113 C 33,151 28,527 13.9% 96 87 9.5% C, VS Freeways not included =

New Development Stnds.
WDOT & County MS4s.

19 19-EXECYHO02 YHO01-U-0007-A-MON-C 43 C 31,223 20,572 34.1% 68 49 27.9% C, VS, WD, | Industrial Park WD, |
20 22-EXEcMOO01 MO09-U-0483-A-MAD-C 24 D 14,908 12,125 18.7% 36 33 10.7%
Wal-Mart WD; Speedway C, State and County
21 21-EXECYHO1 YHO01-A-0001-A-MON-C 98 C 60,161 19,784 67.1% 146 76 47.9% CB, VS, WD Industrial Park WD WD; Farrel Equip Supply WD, | Freeways notincluded =
B WDOT & County MS4s.
Undeveloped Wetlands > 5
22 20-EXECYHO3 | YHO1-U-0003-A-MON-C 220 o 18,402 18,402 0.0% 132 132 | 0.0% acres. State and County
Freeways not included =
WDOT & County MS4s.
Totals 2,115 491,406 294,808 40.0% 1,845 1,370 25.8%
Land Use Areas: R: residential I institutional C: commercial D: industrial O: open urban F: freeways
Stormwater Practices: WD: wet detention SW: street sweeping VS: vacuum streets B: biofiltration I:infiltration  C: catch basin
DC: drainage control GS: Grass Swale O: other control
vierbicher “
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APPENDIX E

Structural BMP Opportunity Details



Grass Swales

Grass swales remove pollutants by filtration through the grass and infiltration into the soil. The
water quality benefits of a grass swale retrofit are largely based on the infiltrating capacity of the
underlying soils and the depth to groundwater. A grass swale located in sandy soil has much
higher pollutant reduction as compared to a grass swale located in clayey soil or compacted soil.
Grass swales are typically located along streets and are best suited for low- to medium-density
residential land uses (i.e., single-family houses on 0.25 — 0.5 acre lots). Most streets located
within the city have curb and gutter with storm sewers. Converting the existing street drainage
infrastructure to grass swales is likely to be cost prohibitive on a city-wide scale. This option
may be viable if it can be incorporated into a larger redevelopment project. Grass swales can
typically provide a 15 percent reduction in total suspended solids (TSS) and a 10 percent
reduction in total phosphorus (TP).

If implemented, Wisconsin Department of Natural Resources (WDNR) Conservation Practice
Standard 1005 (Vegetated Infiltration Swale) should be consulted for design and construction
criteria. This standard can be found at
http://dnr.wi.gov/topic/stormwater/standards/postconst_standards.html. Storm water runoff
quality improvements resulting from this opportunity can be accounted for in the city-wide
storm water quality runoff model (see Section 2.4).

Biofiltration

Biofiltration devices remove pollutants by filtrating through an engineered soil. WDNR
Technical Standard 1004 (Bioretention) requires a 2-foot-deep engineered soil layer that
consists of a sand, compost, and topsoil mixture. Prairie flowers, grasses, shrubs, and/or

trees are typically planted in a mulch layer located above the engineered soil. During a rainfall,
storm water is temporarily stored above the mulch layer until it can be filtered through the
engineered soil. A perforated underdrain pipe located beneath the engineered soil collects

the filtered water and discharges it into an adjacent storm sewer or other conveyance system.
Biofiltration devices are for small drainage areas (less than 2 acres). Biofiltration devices are
identified as a “bioretention” device when the native soils located beneath the engineered soil
layer are sufficiently permeable and storm water can easily infiltrate into the native soils. In
sandy soils it may be feasible to eliminate the perforated underdrain pipe so that all of the filtered
storm water is infiltrated into the underlying native soil. Bioretention devices are typically used
to recharge groundwater and improve storm water quality, whereas biofiltration devices are only
used to improve storm water quality. Based on WDNR regulations, storm water runoff at sites
with soil contamination should not be infiltrated due to concern for groundwater contamination.

Bioretention devices can also include bio-swales. These devices have a longitudinal slope to
facilitate water conveyance, rather than simply ponding water. Bio-swales typically have a
linear configuration and are generally installed within parking lots or along streets. They can
be used to recharge groundwater and provide water quality benefits. Bio-swales may include
an underdrain pipe to remove excess water infiltrating through the swale.

Biofiltration, bio-swales, and other similar devices in clay soils with an underdrain pipe can
typically provide a 60 percent reduction in TP and an 80 reduction in TSS. In sandy soils,



these devices can reduce TP and TSS by 100 percent if all runoff from the average annual
rainfall infiltrates.

City of Monona soils are predominantly silt/loam with moderate infiltration rates (hydrologic
soil group B). Although soil types vary and should be confirmed prior to individual project
implementation, in general, any of the biofiltration devices described above could be a feasible
means of improving runoff quality in the city.

Biofiltration devices are a cost effective option with high TSS removal rates. However, they
require significant open land and are not readily implemented in developed areas like the city

of Monona. Biofiltration could be evaluated for construction at underutilized open spaces. 1If
implemented, WDNR Conservation Practice Standard 1004 (Bioretention for Infiltration) should
be consulted for design and construction criteria. This standard can be found at
http://dnr.wi.gov/topic/stormwater/standards/postconst_standards.html, along with a technical
note for performing site evaluations for utilizing infiltration-type devices. Storm water runoff
quality improvements resulting from this opportunity can be accounted for in the city-wide storm
water quality runoff model (see Section 2.4).

Infiltration Basin

An infiltration basin is a water impoundment constructed with a permeable subsoil. The
infiltration basin temporarily stores storm water and allows it to infiltrate through the bottom

and sides of the basin. Pollutants are removed by infiltrating water into the underlying soil.

The primary functions of an infiltration basin are to provide groundwater recharge, reduce runoff
volumes, and reduce peak discharge rates. By promoting infiltration rather than discharge,
infiltration basins also provide water quality improvements.

Infiltration basins require pretreatment to prevent soil clogging and failure. WDNR
Conservation Practice Standard 1003 (Infiltration Basin) requires a pretreatment system to
reduce the TSS load entering an infiltration basin by 60 percent for a residential land use

and 80 percent for a commercial, industrial, or institutional land use. A grass swale system,
bioretention device, or wet detention pond are typical pretreatment devices. WDNR regulations
prohibit infiltration from areas with soil contamination due to concerns of groundwater
contamination.

In order for an infiltration basin to be feasible, the depth to groundwater typically needs to be
5 feet or more. Sandy or silty subsoils are ideal to promote infiltration. Soils in the city are
predominately silt/loam (hydrologic soil group B). Soil and groundwater conditions at any
particular site will need to be evaluated to determine the feasibility of using infiltration basins
within the city.

Like biofiltration devices, infiltration basins require significant open land and are not readily
implemented in developed areas like the city of Monona. Infiltration basins could be evaluated
for construction at underutilized open spaces. If implemented, WDNR Conservation Practice
Standard 1003 (Infiltration Basin) should be consulted for design and construction criteria. This
standard can be found at http://dnr.wi.gov/topic/stormwater/standards/postconst standards.html,
along with a technical note for performing site evaluations for utilizing infiltration-type devices.




Storm water runoff quality improvements resulting from this opportunity can be accounted for in
the city-wide storm water quality runoff model (see Section 2.4).

Wet Detention Basin

Wet detention basins are effective at removing sediment, phosphorus, heavy metals,
hydrocarbons, and bacteria. Pollutant removal within a wet basin is primarily due to gravity
settling of particulates. Filtration, adsorption, and microbial decomposition also remove
pollutants. A permanent pool depth of 5 feet is typically provided to minimize re-suspension of
previously removed sediment and phosphorus during a rainfall event. Wet detention basins are
typically more cost effective in clay soils than biofiltration or infiltration. In order to protect
groundwater and maintain a permanent pool, a liner is typically needed for basins located within
sandy or silty soils. Wet detention basins also provide flood storage benefits by detaining runoff
and releasing it at a controlled rate and with a lag in peak discharge timing.

To achieve an 80 percent TSS reduction and a 60 percent TP reduction, a wet detention basin
needs to remove the 3 to 5 micron particle size. Wet detention basins are well suited for larger
watersheds (> 15 to 20 acres in clay soil). A wet detention basin located in a small watershed
may develop stagnation problems and become a public nuisance. Public acceptance of storm
water Best Management Practices (BMPs) is important to the success of a municipal storm water
program.

Wet detention basins require significant open land and are not readily implemented in developed
areas like the city of Monona. Wet detention basins could be evaluated for construction at
underutilized open spaces. If implemented, WDNR Conservation Practice Standard 1001 (Wet
Detention Pond) shall be consulted for design and construction criteria. This standard can be
found at http://dnr.wi.gov/topic/stormwater/standards/postconst_standards.html. Storm water
runoff quality improvements resulting from this opportunity can be accounted for in the city-
wide storm water quality runoff model (see Section 2.4).

Retrofit Existing Detention Basins

Existing detention basins may be retrofitted to provide improved TSS and TP reductions.
Retrofits may include expanding the basins, deepening the basins, and altering outlet structures.
Basins designed in accordance with the wet detention basin criteria described above can achieve
TSS and TP reductions of 80 and 60 percent, respectively. Basins achieving less than this may
be considered for retrofits. Factors that will need to be evaluated for determining the feasibility
of retrofitting basins include available space to expand, groundwater levels, environmental
considerations (see Section 4.9), and cost. In addition, detailed storm water modeling would

be required prior to implementation of a retrofit project.

Proprietary Sediment Removal Devices

Proprietary sediment removal devices are manufactured structures that promote the removal

of sediment through gravity settling. The devices are chambers or sets of chambers which may
include internal baffles or other equipment and associated piping that is provided as a defined
product by a commercial vendor and is warranted by that vendor to provide a specific storm



water pollutant removal performance under specified conditions. These devices can consist
of prefabricated equipment supplied by a manufacturer, structures constructed on site, or a
combination thereof. These devices can typically provide a 10 to 40 percent reduction in TSS
and a 5 to 20 percent reduction in TP.

At a minimum, any time a major outfall (see Section 2.2.1) is repaired/replaced, incorporation of
a proprietary sediment removal device should be considered for its feasibility to be incorporated
into the outfall design, considering available space and costs.

If implemented, WDNR Conservation Practice Standard 1006 (Method for Predicting Efficiency
for Proprietary Storm Water Sedimentation Devices) should be consulted for design, testing, and
construction criteria. This standard can be found at
http://dnr.wi.gov/topic/stormwater/standards/postconst _standards.html. Storm water runoff
quality improvements resulting from this opportunity can be accounted for in the city-wide
storm water quality runoff model (see Section 2.4).

Permeable Pavement

Permeable pavement systems are designed to achieve water quality and quantity benefits

by allowing storm water to infiltrate through the pavement surface and into a base/subbase
reservoir. Permeable pavements promote infiltration and groundwater recharge, reduce the
discharge of storm water pollutants, reduce storm water discharge volumes and rates, and reduce
the temperature of storm water discharges. These systems are most effective in areas where
subsoil and groundwater conditions are suitable for storm water infiltration and the risk for
groundwater contamination is minimized. Appropriate conditions for infiltration are identified
in ss. NR 151.124 and 151.241, Wisconsin Administrative Code. Permeable pavements can
typically provide a 55 to 100 percent reduction in TSS and a 35 to 100 percent reduction in TP.

Permeable pavements may be suitable for parking lot reconstruction. Because turning
movements can be damaging to permeable pavements, a new public parking area could be
designed with conventional pavement driving aisles and permeable pavement parking stalls.

If implemented, WDNR Conservation Practice Standard 1008 (Permeable Pavement) should be
consulted for design and construction criteria. This standard can be found at
http://dnr.wi.gov/topic/stormwater/standards/postconst_standards.html, along with a technical
note for performing infiltration rate, pollutant load, and runoff volume reduction modeling for
these types of devices. Storm water runoff quality improvements resulting from this opportunity
can be accounted for in the city-wide storm water quality runoff model (see Section 2.4).

Catch Basins

In accordance with City policy, inlets are replaced with catch basins during road reconstruction
projects or other infrastructure improvements. Catch basin sumps are effective for parking lots
and streets that serve small drainage areas, typically less than 1 acre. Catch basin sumps should
have at least 3 feet of depth below the discharge pipe to minimize scouring of settled particles
during a rainfall. Catch basins can typically provide a 10 to 30 percent reduction in TSS and a
10 to 20 percent reduction in TP.



As additional inlets are converted to catch basins, storm water quality improvements resulting
from this opportunity can be accounted for in the city-wide storm water quality runoff model
(see Section 2.4).

Bank Stabilization

The city-wide water quality model (see Section 2.4) assumes all banks are stabilized.

As unstable banks are noted in the city limits, they should be evaluated for stabilization in
accordance with WDNR requirements based on the erosivity of the shoreline location. Bank
stabilization measures may include hard armor (e.g., riprap) or biological armor (e.g., live stakes,
biologs). Further information regarding bank stabilization can be found on the WDNR website
at http://dnr.wi.gov/topic/Waterways/shoreline/lake erosion.html.

Because the storm water quality model assumes banks are stable, no credits would be provided
by the city-wide storm water quality runoff model (see Section 2.4). Rather, bank stabilization
projects support this model assumption.

Other BMPs

Other emerging urban BMPs may be considered, including the addition of aluminum sulfate
(alum) to storm water treatment devices. The City of Madison is performing a storm water
alum demonstration project at the Marion-Dunn Pond (aka Glenway Pond). The study will be
conducted for three years. Progress on this project can be monitored on the City of Madison
webpage at http://www.cityofmadison.com/engineering/stormwater/AlumPilotProject.cfm.

Storm water runoff quality improvements resulting from this opportunity will be accounted for in
the city-wide storm water quality runoff model (see Section 2.4).
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BMP Maintenance Schedule



Typical BMP Maintenance/Inspection Schedule

BMP

Activity

Schedule

Grass Swale

Inspect swale for signs of erosion, obstructions and
sediment buildup

Annually

Mow swale (maintain minimum grass height of 6 — 8
inches)

Remove undesirable vegetation and tree growth

Twice per year

Remove sediment build-up

As needed

Biofiltration

Inspect biofiltration device, outfalls, and overflow
structures (if applicable) for signs of erosion,
damage, clogging, obstructions and sediment
buildup

Annually

Remove sediment, undercut 2 feet, replace undercut
with engineered soil mix and restore in kind

When system shows standing water
beyond 72 hours of rain event

Infiltration Basin

Inspect basin, outfalls and outlet structure for
damage, erosion, sediment level and obstructions

Annually

Mow basin (maintain minimum grass height of 6 — 8
inches)

Remove undesirable vegetation and tree growth

Twice per year

Remove sediment build-up and restore in kind

When system shows standing water
beyond 72 hours of rain event

Detention Pond

Inspect basin, outfalls and outlet structure for
damage, erosion, sediment level and obstructions

Annually

Mow basin (maintain minimum grass height of 6 — 8
inches)

Remove undesirable vegetation and tree growth

Twice per year

Remove sediment build-up As needed
Proprietary Sediment | Inspect device annually for settlement, deformation, | Annually
Removal Devices cracking, sedimentation, signs of ponding,

obstructions and erosion

Remove sediment buildup and debris As needed

Perform other maintenance

In accordance with manufacturer’s
recommendations

Permeable Pavement

Inspect pavement and outfalls for signs of damage,
erosion and clogging

Annually

Clean surface

Minimum twice per year

Inspect observation wells to verify draining correctly

72 hours after a rain event of 0.5
inch or greater

Catch Basins

Inspect for signs of damage

Remove sediment buildup

Twice per year
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