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Executive Summary

Introduction and Purpose of this Plan

The City of Appleton’s (City) stormwater discharge quality is regulated under a Wisconsin Department
of Natural Resources (WDNR) Municipal Separate Storm Sewer System (MS4) permit. The permit was
originally issued in 2006 and was most recently reissued in 2019 (WI-S050075-3). The permit requires
the City to conduct various stormwater management program elements geared towards reducing
stormwater pollution from its existing storm sewer system. Further details on the MS4 permit and
regulatory drivers can be found in Section 1.

Stormwater quality management planning allows the City to assess compliance with specific numeric
requirements of the permit and to identify implementation measures to move towards full compliance.
Specifically, the City is obligated to move towards meeting total maximum daily load (TMDL), total
suspended solids (TSS), and total phosphorus (TP) requirements for areas of the City that discharge
within the six reachsheds (waterway drainage areas) of the Lower Fox River Basin and Lower Green
Bay TMDL (which was the focus of the City’'s 2014 Stormwater Management Plan) and the two
reachsheds of the Upper Fox and Wolf River basin TMDL (approved by EPA February 2020). Section 2
provides more information on the reachsheds and the project setting.

The purpose of this plan is to use computer modeling following WDNR guidance and provide the
information required by DNR to:

1. Update the “no controls” (unmanaged) pollutant load from all applicable areas of the City

2. Update the “with controls” (current managed) pollutant load

3. Evaluate and consider potential stormwater management practices (SMPs) that the City could
implement to further improve stormwater discharge quality

4. Develop an implementation plan that identifies specific practices, the timing of those practices,
and their impact on moving towards compliance with the TMDL reduction targets

5. Meet the requirements of the WPDES permit WI-S050075-03

Stormwater Management Plan Analysis Methodology

This study recalculated the no controls stormwater pollutant loads throughout the City using the
WIinSLAMM (Source Loading and Management Model for Windows) computer model, representing
runoff conditions as if it was completely unmanaged by the City. Next, the impact of existing stormwater
management measures on discharge stormwater quality was calculated throughout the City.

Management measures evaluated include street cleaning, grass swales, regional stormwater
management practices (SMPs), and non-regional SMPs. Results are managed on a reachshed basis
to allow comparison to the TMDL reductions identified in the respective TMDL studies. Details on the
no controls and with controls evaluations are in Section 3.

Following the no controls and with controls analyses, a variety of potential stormwater management
measures were evaluated. These include:

Enhancements to the existing street cleaning and leaf collection programs

Construction of additional regional SMPs

Augmenting existing or future SMPs with coagulant treatment systems to improve settling and
increase nutrient removal

| |
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City of Appleton Stormwater Quality Management Plan Executive Summary

- Consideration of the impact of new development and redevelopment on progress towards meeting
TMDL reduction goals, including how ordinance changes could be impactful

- Potential to use water quality pollutant trading with the City’'s wastewater utility, other partners
and within the City’s reachsheds

- Review of new and other technologies

Alternative stormwater practices evaluated are detailed in Section 4.

Summary of Results and Conclusions

Current Progress Towards TMDL Compliance

The results of the analysis can be seen in Table ES1 which includes information on the results from
the 2014 study and this study in comparison to the various TMDL reduction targets (bold text indicates
that TMDL reachshed reduction targets are met or exceeded).

Table ES-1. TMDL Reachshed Targets and Reductions vs 2014 and 2020 Study Results

TMDL Target 2014 With 2020 With TMDL Target 2014 With 2020 With
Reachshed TSS Load ControlsTSS | Controls TSS TP Load Controls TP Controls TP
Reduction % Reduction % Reduction % Reduction % Reduction % Reduction %
Lower Fox River TMDL
Apple Creek 52% 79.6% 69.7% 40.5% 59.6% 48.3%
Duck Creek 52% 69.2% 73.7% 40.5% 43.8% 48.5%
Garners Creek 60% 78.0% 75.9% 68.6% 58.7% 56.0%
Lower Fox River Mainstem (DS) 72% 29.3% 36.0% 40.5% 20.3% 23.5%
Lower Fox River Mainstem (US) 72% 17.8% 25.3% 40.5% 11.4% 15.4%
Mud Creek 43% 21.3% 28.6% 48.2% 13.8% 20.8%
Upper Fox-Wolf TMDL
Bear Creek 84% 25.8% 85.6% 11.4%
32.3% 26.8%
Lake Winnebago 20% 22.4% 85.6% 15.3%

Comparing the 2014 and 2020 reductions to the TMDL reduction goals results in the following

observations:

. The 2014 study did not include TSS and TP reductions for Bear Creek and Lake Winnebago
individually.

- The City meets TSS reduction goals in four of the eight reachsheds and TP reduction goals in two
of the eight reachsheds with this analysis, which is similar to 2014.

. TSS and TP reductions improved in four of the six Lower Fox River TMDL reachsheds.

«  Garners Creek TSS and TP reductions decreased slightly due to changes in land use and minor
reduction in Coop Road Pond and Kensington Pond regional SMP treatment efficiency based on
WIinSLAMM models developed in this study rather than applying TSS reduction rule-of-thumb
treatment efficiency based on wet detention pond surface area.

« Apple Creek TSS and TP reductions decreased due to changes in land use and annexation of
areas, including Plamann Park, which have few current stormwater treatment practices.

Brown o Caldwell
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City of Appleton Stormwater Quality Management Plan Executive Summary

Implementation Plan for TMDL Compliance

Following the evaluation of potential practices, Brown and Caldwell and City staff worked together to
select components for implementation. The implementation plan includes a mix of items that provide
measurable improvement towards meeting the TMDL goals, such as new wet detention ponds and
purchasing additional high efficiency street sweepers. It also includes some that do not provide
numeric improvement but are instrumental in continuing the success of the City’s overall plan, such
as updating stormwater utility billing information and expanding the municipal services building to
accommodate new stormwater related equipment. Full implementation plan tables are located in
Appendix D and Section 6 provides details on the selected components.

One plan element that was identified to help move towards compliance, particularly in some of the
oldest and more densely developed areas of the City, is the modification of the City’s post-construction
stormwater management ordinance. The ordinance updates include requiring new development and
redevelopment sites to meet the TMDL reduction numeric standards if they are higher than what is
currently required by the ordinance (based on state-wide standards). This is discussed further in
Section 5.

Significant capital projects are generally timed to occur every 5 years (such as planning and
constructing a new wet detention pond) to coincide with the MS4 permit cycles. The implementation
plan extends into the year 2140, which is primarily tied to the redevelopment component. The plan
suggests that the City will be in compliance with TSS and TP TMDL reduction targets for all six of the
Lower Fox TMDL reachsheds at the end of 2140 and with TSS reduction targets for Lake Winnebago.
However, the implementation plan does not show that the TP target for Lake Winnebago and both the
TSS and TP targets for Bear Creek can be met by the end of 2140.

Brown o Caldwell
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Section 1

Introduction

The City of Appleton’s (City) stormwater discharge quality is regulated under a Wisconsin Department
of Natural Resources (WDNR) issued Municipal Separate Storm Sewer System (MS4) permit. The
permit was originally issued in 2006 and was most recently reissued in 2019 (WI-S050075-3). The
permit requires the City to conduct various stormwater management programs including reduction of
stormwater pollution from its existing storm sewer system. See Section 1.3 for a discussion on several
important revisions contained in this most recent permit.

In 2005, the City completed a Citywide Stormwater Management Plan to evaluate stormwater
discharge quality on a citywide basis. That plan was updated in 2008 to assess compliance with
NR151.13 Developed Urban Area Performance Standard for total suspended solids (TSS). Details of
the performance standard are included in Section 1.1 of this report. The 2008 Plan indicated that the
City had met and exceeded the required 20 percent TSS reduction.

The plan was updated again in 2014, following the WDNR publication of the “Total Maximum Daily
Load and Watershed Management Plan for Total Phosphorus and Total Suspended Solids in the Lower
Fox River Basin and Lower Green Bay” (Lower Fox TMDL), which was approved by the United States
Environmental Protection Agency (EPA) in March 2012. The “City of Appleton Citywide Stormwater
Management Plan”, AECOM October 2014 (2014 SWMP) assessed both compliance with NR151.13
performance standards and the individual water quality reduction targets that were set by the Lower
Fox TMDL on a reachshed basis. The 2014 Plan reported the following;:

On a citywide basis, TSS was reduced by 38 percent and was in compliance with the NR151.13
requirement.

Total phosphorus (TP) was reduced by 28 percent (which does not have a specific reduction target
under NR151.13).

The City was in compliance with TSS reductions for three of the six TMDL reachsheds (Apple Creek,
Duck Creek, Garners Creek) and with TP reductions for two of the six reachsheds (Apple Creek,
Duck Creek).

This stormwater management plan builds upon the information generated during the 2014 Plan,
updates models based on changes in development conditions (soils, land use, city limits, additional
stormwater management practices [SMPs], etc.), and evaluates additional SMPs that could assist
the City with continuing to move towards compliance with all TMDL pollutant targets. Stormwater
pollution analyses were conducted with a focus on compliance with the Lower Fox TMDL, and the
“Total Maximum Daily Loads for Total Phosphorus and Total Suspended Solids Upper Fox and Wolf
Basins” (Upper Fox/Wolf TMDL) study that was approved by EPA in February 2020. This report is
partially funded by a WDNR Urban Non-point Source & Storm Water (UNPS&SW) Program Planning
Grant. The remaining funding is provided for through the City of Appleton’s Stormwater Utility.

The full TMDL reports can be found on the WDNR'’s website at https://dnr.wi.gov/topic/tmdls/. This
plan fulfills the TMDL stormwater planning requirements for the City located in Appendix A and
Appendix C of the MS4 Permit. The methodology, analytical approach, and the results are described
in subsequent sections of this document.

| |
Brown o Caldwell :

1-1

Appleton SWMP Final Report.docx



City of Appleton Stormwater Quality Management Plan Section 1

1.1 NR151 Developed Urban Area Performance Standard for
Pollution Reduction.

The Developed Urban Area Performance Standard (NR 151.13) for MS4 permit holders has been in
place since October 2004, when the Administrative Code NR151 Runoff Management requirements
were promulgated by the WDNR. This standard requires municipalities with MS4 permits to reduce
pollution from areas within the City that were developed as of October 2004. When this standard was
first put in place, the City was required to meet TSS pollution reductions from a no controls condition
of 20 percent by March 31, 2008, and 40 percent by March 31, 2013. These control levels were
applied to the City as a whole.

Under state budget bill 2011 Wisconsin Act 32, two provisions were passed which directly impacted
the Developed Urban Area Performance Standard.

The March 31, 2013 deadline regarding the 40 percent TSS reduction requirement from existing
urban areas was removed. The requirement to meet the 20 percent TSS reduction is still in force,
as are all performance standards addressing new land development and land redevelopment.

A second provision of 2011 Wisconsin Act 32 identified that where a permitted municipality had
achieved a reduction above the 20 percent TSS performance standard, all structural best
management practices in place on July 1, 2011, must be maintained to the maximum extent
practicable.

As noted previously, the pollution reduction analysis conducted under the 2014 Plan found that the
City was achieving a 38 percent reduction in TSS (from a no controls condition). This means that the
City complies with the current NR 151.13 requirement, and the City must continue to maintain the
existing management measures. Maintenance of existing practices is covered in the City’s Pollution
Prevention Plan covering permit section 2.6.

Because the City meets the NR 151.13 pollution reduction targets, the remaining portions of the plan
will focus on TMDL compliance, and policies and procedures applicable to the WDNR’s TMDL
guidance.

1.2 TMDL Program and Pollution Reduction Targets

The Lower Fox TMDL and Upper Fox/Wolf TMDL reports establish Wasteload Allocations (WLAs) and
associated pollution reduction requirements for TSS and TP for each reachshed in the City of Appleton.
A “reachshed” is the watershed (drainage area) to an identified segment of a stream, river, or other
water body as defined in the TMDL document.

In 2012, the Lower Fox TMDL study established pollution reduction goals (TSS and TP) for each of the
six reachsheds that receive discharge from the MS4. In 2020, the Upper Fox/Wolf TMDL study
established TSS and TP targets for the remaining two reachsheds in the city. Reachsheds and their
corresponding reductions are found in Table 1-1 and can be seen graphically in Figure 1-1 located in
Appendix A.

The two TMDL studies present the required reductions somewhat differently. The Upper Fox/Wolf
TMDL presents pollution reduction requirements for a reach as “Local”, “Downstream”, and “Total”
reductions from baseline loads. For example, in Table 5 of Appendix H of the Upper Fox/Wolf TMDL
report, the Bear Creek TMDL reach (TMDL Subbasin 52 in the Upper Fox/Wolf TMDL report) has a
“Local” reduction of 51 percent, “Downstream” reduction of 32 percent, and corresponding “Total”
reduction of 83 percent for TP allocated to the City of Appleton, all expressed as reductions from
baseline loads. (The importance of the word baseline will be addressed in a subsequent paragraph.)
The intent of this breakdown is to explain the amount of stormwater pollution reduction that is needed
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City of Appleton Stormwater Quality Management Plan Section 1

to reduce the impairment of the “local” waterway (in this example Bear Creek), and pollutant
reductions must be made within the drainage area to Bear Creek (direct drainage subbasin or from an
upstream drainage area). The remaining 32 percent can be found from anywhere within the drainage
area for Lake Winnebago to meet more stringent downstream reduction requirements. For the purpose
of this study, it is assumed that the City must meet the “Total” reduction requirement for each
reachshed and only those are presented in this report.

The Lower Fox TMDL did not express reductions in the same manner as the Upper Fox/Wolf TMDL
report. The information is not expressed in terms of “Local” and “Downstream” but only the total
reduction from baseline that is required. Information on each reachshed is presented in Section 6 of
the Lower Fox River TMDL report document.

Furthermore, the required reductions reported in each of the two studies are represented as
reductions from baseline conditions. This is not the same as the no controls conditions that are
customarily used in citywide water quality studies in Wisconsin and described in WDNR guidance
documents. The two studies were required to assume that the NR151 reductions of 20 percent for
TSS (and a corresponding 15 percent for TP) were being met by the municipalities. (See page 57 of
the Upper Fox/Wolf TMDL report for a more detailed description and reasoning.) This means that the
actual reduction requirements from baseline are higher than those listed in tables in the TMDL reports.
For example, in the Apple Creek reachshed, the Lower Fox TMDL report (table on page 54) identifies
a reduction of 40 percent from baseline loads of TSS is required from the Appleton MS4. In this case,
the baseline assumes a 20 percent reduction in TSS has already been achieved, so to calculate the
reduction from no controls, the equation is: 20% + (0.80 * 40%) = 52%.

Using the prior example of Bear Creek in the Upper Fox/Wolf TMDL report, an 83 percent reduction in
TP is required from baseline loads from the Appleton MS4. In this case, the baseline assumes a
15 percent reduction in TP has already been achieved, so to calculate the reduction from no controls,
the equation is: 15% + (0.85 * 83%) = 85.55% (say 85.6 percent when rounded).

The pollution reduction targets in Table 1-1 are based on a no controls condition which is consistent
with the way NR 151 pollution reduction levels are established. The various receiving waters are
described further in Section 2.3.

It should further be noted that the 85.6 percent TP reduction goal established for the two
Upper Fox/Wolf TMDL reachsheds is very challenging. The phosphorus found in urban stormwater is
generally comprised of approximately 80 percent particulate phosphorus and 20 percent soluble
phosphorus. Many of the common stormwater management measures mainly remove the particulate
forms of a pollutant and have less impact on the soluble form. Thus, even if 100 percent of the
particulate form of phosphorus is removed from all sources of stormwater, that would represent, at
the most, approximately an 80 percent reduction in TP—still short of the required reduction. To achieve
the higher TMDL TP Reductions, both the particulate and soluble forms of phosphorus will need to be
addressed.
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Table 1-1. TMDL Reaches Corresponding Reduction Requirements !

TMDL Reach TMDL Report Identified City Required TSS | TMDL Report Identified City Required TP

TSS Reduction ! Reduction ! TP Reduction ! Reduction !
Lower Fox TMDL Reachsheds

Apple Creek 40% 52.0% 30% 40.5%
Duck Creek 40% 52.0% 30% 40.5%
Garners Creek 49.9% 59.9% 63.1% 68.6%
Lower Fox River o o o o

Mainstem (DS) 65.2% 72.2% 30% 40.5%
Lower Fox River 65.2% 72.2% 30% 40.5%

Mainstem (US)
Mud Creek 28.5% 42.8% 39% 48.2%
Upper Fox/Wolf TMDL Reachsheds

Bear Creek 80% 84.0% 83% 85.6%

Lake Winnebago 0% 20.0% 83% 85.6%

1 Sources: “Total Maximum Daily Loads for Total Phosphorus and Total Suspended Solids Upper Fox and Wolf Basins” and “Total
Maximum Daily Load and Watershed Management Plan for Total Phosphorus and Total Suspended Solids in the Lower Fox River
Basin and Lower Green Bay”. See Section 1.2 for difference between TMDL Report and City Required TMDL reductions.

1.3 Revisions to the MS4 Permit

The current WDNR General Permit to Discharge Under the Wisconsin Pollutant Discharge Elimination
System, WPDES Permit No. WI-S050075-3 (commonly referred to as the MS4 Permit) was effective
May 1, 2019. The MS4 Permit regulates stormwater quality from the City’s stormwater system and
defines compliance requirements and schedules for meeting the TMDLs pollution reduction goals.

Important TMDL requirements that impact the City relative to Lower Fox TMDL areas are described in
the MS4 Permit’'s “Appendix A: MS4 Permittees Subject to a TMDL Approved Prior to May 1, 2014
including Applicable Updates”. Because the City is not currently in compliance with TMDL reductions
for all reachsheds in the Lower Fox TMDL, the City will need to follow the most suitable path to
compliance based on options outlined in “A.5 Compliance Over Multiple Permit Terms”, as well as
adhere to “A.6 Reporting Requirements”.

Additional requirements that impact the City relative to Upper Fox/Wolf TMDL areas are described in
the MS4 Permit’'s “Appendix C: MS4 Permittees Subject to a TMDL Approved After May 1, 2019".
Because the City is not currently in compliance with TMDL reductions for all reachsheds in the Upper
Fox/Wolf TMDL, the City will need to follow section “C.4. TMDL Implementation Plan”, as well as adhere
to “C.5. Annual Reporting”

The full WPDES General Permit with the referenced appendices is in Appendix E

This Plan was prepared to meet applicable requirements of both appendices to the extent practicable.
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Section 2

Project Setting

2.1 Overview

The City of Appleton is in northeastern Wisconsin, with land areas primarily in Outagamie County but
with portions in Calumet and Winnebago Counties. The City is situated on the Fox River and is known
as one of the “Fox Cities”. The US Census Bureau reported a 2010 population of 72,623 for the City,
and the 2018 estimate was 74,526 and is expected to have continued to grow. The 2020 municipal
boundary encompassed over 25 square miles.

2.2 Defining the Project Area - Excluded Areas

The project area for compliance with the Upper Fox/Wolf and Lower Fox TMDLs involves analyzing all
urban developed land as of the date of this study. For this purpose, the land use, drainage, and
management conditions, as defined on the data files provided by the City, are considered current
conditions. These files reflect conditions as of approximately July 2020.

A WDNR policy memo “TMDL Guidance for MS4 Permits: Planning, Implementation, and Modeling
Guidance” (document number 3800-2014-04) issued October 2014, and recertified
September 16, 2019, clarified how municipalities should conduct their TMDL analysis. The document
describes areas that are required for inclusion in a study and areas that are optional for inclusion
(typically referred to as excluded areas). This policy memo can be found on the WDNR’s website along
with other MS4 modeling guidance documents at:

https://dnr.wi.gov/topic/stormwater/standards/ms4 _modeling.html.

The areas excluded from this TMDL analysis are identified as follows:

Agricultural areas that are not discharging to an existing or imminently implemented stormwater
control measure (SCM), except under limited circumstances where the agricultural area is tributary
to an implemented SCM, but development has been stalled for a prolonged period of time, or the
developer has deviated from the approved plan.

Lands within the Wisconsin Department of Transportation (WisDOT) right-of-way that are operated
and maintained by WisDOT (see Appendix B for Memorandum of Agreement between WisDOT and
City of Appleton for the USH10/STH 441 area).

Major open water features-specifically the Fox River. Minor water features are included within
their surrounding land use category.

Riparian areas with direct discharge to a receiving water (not discharging to the City’'s MS4). A list
of parcels with excluded riparian areas is located in Appendix B.

Industrial areas permitted under NR 216 and not discharging to an existing City SCM). A list of
parcels with excluded industrial areas is located in Appendix B.

The City has Memorandums of Understanding with Calumet and Outagamie Counties that identify
responsibilities of the respective entities for road rights-of-way within the City of Appleton. Those
agreements identify the responsibility of the City for storm sewer maintenance and street sweeping,
and, thereby, the pollutant loadings and credits for SCMs fall on the City. There are no agreements in
place or needed with Winnebago County. County Agreements can be found in Appendix B.
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There are no current agreements in place with neighboring municipalities that identify limits of
individual responsibilities for the City of Appleton or the adjoining municipality. Therefore, it is assumed
that roadways that fall within the municipal limits of the City of Appleton are under the jurisdiction and
responsibility of the City of Appleton for maintenance and associated pollutant loadings. Figure B-1
located in Appendix B, shows streets along the boundary areas of the City limits of the City of Appleton.
This figure was shared with a representative from McMahon who is an engineer for many of the
adjacent municipalities and agreed with this approach.

Table 2-1 lists components of the 2,261 acres excluded from the pollution loading analysis and not
subject to the MS4 Permit requirements. Figure 2-1 in Appendix A displays the locations of the
excluded areas.

Table 2-1. Areas Excluded from the Pollution Loading Analysis

Exclusion Type Excluded Area (ac)
Agricultural 1,101
WisDOT 404
Open Water 396
Riparian 292
Permitted Industrial Sites 67
Totals 2,261

Note: in some limited instances, an area may be eligible for exclusion
under multiple conditions but is only listed once in Table 2-1.

2.3 TMDL Reaches and Reachsheds

Land area within the City of Appleton drains to one of seven impaired waters, either directly or
indirectly, through tributaries via storm sewers or open channels. Impaired waters are often broken up
into multiple segments (reaches) to better describe and categorize differing conditions within the
waterway. Land area that drains to these impaired waters are referred to as subbasins or reachsheds.

These water resources are briefly described in the following sections. The descriptions were obtained
from WDNR’s “Explore Wisconsin's Waters” (http://dnr.wi.gov/water/default.aspx) and “Impaired
Waters Search” (https://dnr.wi.gov/water/impairedSearch.aspx) tools on the WDNR website.
Figure 1-1 in Appendix A displays the TMDL reachshed drainage areas within the City of Appleton.

2.3.1 Lower Fox TMDL

Six impaired water reachsheds (Apple Creek, Duck Creek, Lower Fox River Mainstem Upstream, Lower
Fox River Mainstem Downstream, Garners Creek, and Mud Creek) were evaluated as part of the “Total
Maximum Daily Load and Watershed Management Plan for Total Phosphorus and Total Suspended
Solids in the Lower Fox River Basin and Lower Green Bay” (Lower Fox TMDL) approved by the EPA in
March 2012. The City of Appleton drains directly to two reaches of the Fox River, one upstream of the
“Middle Appleton Dam”, located at river mile 32.18 near South Olde Oneida Street (Fox River
Upstream) and one downstream of the “Middle Appleton Dam” (Fox River Downstream). While the
TMDL reduction targets for both reaches were the same in the Lower Fox TMDL, they are presented in
this report separately if they need to be addressed individually in the future.
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Apple Creek

Apple Creek is a tributary to the Fox River downstream reach and joins the Fox River downstream of
Wrightstown (upstream of DePere). Apple Creek impairments include elevated water temperature and
degraded habitat due to TP and TSS. Upstream portions of Apple Creek and several tributaries
originate or pass through the northern area of the City of Appleton. Most of the City north of Highway 41
drains to Apple Creek and constitutes the second largest collection of land area in this study. Land use
is a mix of residential, commercial, institutional, industrial, and park/open spaces with some
remaining agricultural areas.

Duck Creek

Duck Creek roughly parallels the downstream reaches of the Fox River and enters Lower Green Bay to
the northwest of where the Fox River enters the bay. Duck Creek is impaired with degraded habitat
and low dissolved oxygen due to TSS and TP. A small area on the northern most tip of the City is
tributary to Duck Creek and is largely undeveloped and agricultural lands that are developing into
primarily residential areas.

Garners Creek

Garners Creek is a tributary to the downstream reach of the Fox River. The upstream portion of Garners
Creek originates in the southeastern area of the City and continues east until it joins the Fox River near
Kaukauna. Impairments include a degraded biological community and habitat caused by elevated TP
and TSS pollutants. Southeast areas of the City are tributary to Garners Creek and contains a mix of
residential, commercial, and industrial areas, much of which is newer development, and runoff is
treated through several large regional stormwater management practices (SMPs).

Lower Fox River Mainstem Downstream

The downstream reach of the Fox River mainstem starts at the Middle Appleton Dam and continues to
the DePere dam. Impairments of this reach include low dissolved oxygen as a result of elevated TP.
Approximately 40 percent of the City drainage area is tributary to this reach of the Fox River. It contains
some of the oldest areas of the City, as well as newer growth areas, and is a mix of industrial,
commercial, residential, and institutional land uses.

Lower Fox River Mainstem Upstream

The upstream reach of the Fox River mainstem originates at the Lake Winnebago outlet at
Neenah/Menasha and continues to the Middle Appleton Dam. Impairments in this reach include low
dissolved oxygen due to elevated TP. Southeastern areas of the City that drain to this portion of the
Fox River contain a mix of residential, industrial, and commercial land uses from some of the older
areas of the City.

Mud Creek

Mud Creek is a tributary water to the upstream reach of the Fox River. Mud Creek is located to the
west of the City of Appleton and enters the Fox River upstream of the City limits. Mud Creek is impaired
for degraded habitat due to TSS and TP but chronic and acute aquatic toxicity was also cited due to
chlorides. A portion of the western edge of the City drains to Mud Creek and contains a mix of land
uses including industrial, commercial, and residential areas.
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2.3.2 Upper Fox/Wolf TMDL

Two of the impaired water reachsheds (Bear Creek and Lake Winnebago) were recently evaluated as
part of the “Total Maximum Daily Loads for Total Phosphorus and Total Suspended Solids Upper Fox
and Wolf Basins” (Upper Fox/Wolf TMDL) study that was approved by the EPA in February 2020.

Bear Creek

Bear Creek (TMDL subbasin 52 in the Upper Fox/Wolf TMDL) is an 18-mile-long tributary to the Wolf
River. Impairments vary depending on the specific segment of the waterway but include degraded
biological community, degraded habitat, and high phosphorus levels due to TSS and TP. A small area
in the northwest portion of the City, including the landfill and developing residential land uses from
agricultural areas, are tributary to this waterway.

Lake Winnebago

Lake Winnebago (TMDL subbasin 72 in the Upper Fox/Wolf TMDL) covers approximately 206 square
miles and is the largest natural lake in Wisconsin. The primary inlet to the lake is the Fox River at
Oshkosh, and its outlet is the Fox River at Neenah/Menasha upstream of the City of Appleton. The
lake level is controlled via locks and dam at Neenah/Menasha. The lake is listed by the WDNR with
numerous impairments including low dissolved oxygen, eutrophication, turbidity, and excess algal
growth from pollutants that include TSS and TP. Some of the southernmost areas of the City (primarily
residential land uses) drain to the lake through storm sewers and swales/ditches, passing through
municipalities to the south of the city, prior to discharging at the north end of Lake Winnebago.

2.4 Land Use and Municipal Limits
2.4.1 General Background

The type and distribution of land use has a major impact on the hydrology and urban stormwater
pollution within a watershed. The volume and rate of stormwater runoff increases as the percentage
of impervious surfaces (streets, parking lots, roofs, etc.) in an area increases. In turn, the amount of
impervious surface is related to land use. As development occurs, the impervious area generally
increases significantly. Land use also plays an important role in determining the types and amounts
of pollutants that are carried by runoff.

Highly urbanized commercial and industrial areas generally contain a high percentage of impervious
area and generate high amounts of pollutants. These pollutants include sediment (TSS), nutrients (TP),
bacteria, metals, and toxic substances. Less intensive development, such as low to medium density
residential lands, contains a lower amount of impervious area and generates lower levels of TSS and
TP.

2.4.2 Data Sources and Methods

To create the land use for the TMDL analysis, current (2020) parcel data was reviewed to determine
the designated land use by parcel. That land use designation was then compared to the
2014 WinSLAMM land use designation and a 2017 aerial photograph of the City. The WinSLAMM
designated land use was reviewed with City staff and adjusted based on staff knowledge of the City
and modified for areas that are approved for development or in permitting or anticipated near term
approval for development.
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The City municipal limits were also modified as needed based on near term annexations of various
parcels. In cases where development is anticipated to be imminent (generally within the timeframe of
this study—2020/2021), the future condition land use was used in the analysis. In a few cases where
development has been halted for several years or the developer is not following the original
development plan, those land areas were left in an undeveloped or agricultural land use condition
depending on the situation and will be adjusted in the future. The entire study area includes
approximately 16,532 acres. After removing the 2,261 acres of excluded areas as noted in Section
2.2, the resulting analyzed area for this study is approximately 14,271 acres as shown by land use in
Table 2-2.

Table 2-2. TMDL Categorized WinSLAMM Land Use

WinSLAMM Land Use Area (ac) Area (% of total)

Cemetery 120 1%
Commercial

Commercial Downtown 117 1%

Office Park 570 4%

Shopping Center 480 3%

Strip Commercial 456 3%
Industrial

Light Industrial 1,212 8%

Medium Industrial 145 1%
Institutional

Hospital 63 0%

Institutional 504 4%

Schools 467 3%
Parks and Open Space

Golf Course 116 1%

Open Space, Undeveloped 1,202 8%

Parks 696 5%
Railroad 91 1%
Residential

Duplex 178 1%

Low Density Residential 740 5%

Medium Density Residential 5,197 36%

High Density Residential 1,244 9%

Multifamily Residential 658 5%

Mobile Home 14 0%
Totals 14,271 100%
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The land use categories were selected to represent the best match to the definitions used by
WinSLAMM and WDNR criteria for modeling. Figure 2-2 in Appendix A shows the WinSLAMM land uses
for this study.

2.5 Precipitation

Precipitation data is another parameter that is used in WinSLAMM. When modeling stormwater
pollution loadings, cumulative runoff, and pollution loads from the more frequent “normal” rain events
(in the range of 0.25-inch to 1.5-inch rains) are more important than the pollution from the less
frequent “larger” rain events. This is because the more frequent events generate the majority of the
volume of urban stormwater runoff in any given year; therefore, modeling simulations are performed
with rainfall records for a representative time period.

Current guidance from the WDNR stipulates that rainfall records for a specific five-year period should
be used. Rainfall input files were developed by the USGS for several locations throughout the State of
Wisconsin. The WDNR specifies that the file developed for a location closest to the project area be
used in the analysis and also specifies what five-year period is to be used. Thus, the Green Bay five-
year rainfall file for rain events between 1968 and 1972 was used for the stormwater pollution
modeling in Appleton.

2.6 Soils

Soil properties influence the volume and rate of runoff generated from rainfall events. Soils that allow
rainfall to freely drain into the ground (sandy soils) will result in lower runoff rates and volumes. Soils
that restrict the infiltration of rainfall into the ground (clayey soils) will cause higher runoff rates and
volumes. The United States Department of Agriculture (USDA) Natural Resource Conservation Service
(NRCS) classifies soils based on their runoff potential into Hydrologic Groups A, B, C, or D. Soils in
Hydrologic Group A have a high infiltration capacity and low runoff potential (generally sandy or gravelly
soils). Group D soils have a low infiltration capacity and a high runoff potential (generally soils with
high clay content).

The soils characteristics are occasionally updated by the USDA/NRCS. For this plan, the soils data was
downloaded from the USDA/NRCS website in February 2020, and the soils files, dated
September 14, 2019, were used. According to the NRCS Soil Survey, the project area consists of
mostly Group C soils. There is a mixture of the other soils found in the remaining areas of the City.
NRCS Soil Survey information shows that these soils exhibit a wide range of properties and infiltration
ability. The NRCS Soil Surveys were developed to summarize soil characteristics. Actual soil conditions
for a specific location can vary from the general (mapped) condition. Table 2-3 summarizes the extent
of soil hydrologic groups within the project area. Figure 2-3 in Appendix A displays the distribution of
NRCS hydrologic groups within the City.

Table 2-3. USDA/NRCS Soil Hydrologic Groups and WinSLAMM Designation for Project Area

Soil Hydrologic Group WinSLAM!VI So!l Texture Project Area Coverage (ac) Project Area Coverage
(USDA/NRCS) Designation (% of Total)
A Sandy 774 5%
B Silty 218 2%
CorD Clayey 13,279 93%
Totals 14,271 100%
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Section 3

Stormwater Pollution Analysis

Urban stormwater pollution is made up of many contaminants including sediment, nutrients, metals,
organic compounds, and pathogens. Stormwater pollution can have significant negative impacts on
receiving waters. The assessment of stormwater pollution through a modeling approach is the core of
this Plan. The City has been issued, and is required to follow, a municipal stormwater discharge permit
(MS4 Permit) which regulates stormwater pollution from the City’s stormwater conveyance system. As
previously discussed in Section 1.1, the City already meets the NR 151.13 TSS control requirements
for TSS (see Section 4.2.1 on page 4-3 of the of the 2014 Plan for more details).

This study describes the stormwater pollution conditions in the City of Appleton with a focus on TSS
and TP management in order to meet the Upper Fox/Wolf and Lower Fox TMDLs reduction targets for
the City (see Table 1-1).

3.1 Methodology

To analyze TMDL stormwater pollution loads for the City’s urban areas, a computer simulation model,
WIinSLAMM, Version 10.4.1, was used. WinSLAMM was originally developed by the WDNR and is now
licensed by PV & Associates (see www.winslamm.com for more information). WinSLAMM is the most
commonly used model in Wisconsin to assess urban stormwater pollution loads and SCM pollution
reduction performance. The WDNR has established specific guidance for application of the model to
assess pollution management related to TMDL targets by MS4s.

The project area, as described in Section 2.2, was determined based on WDNR guidelines to meet the
compliance requirements of the Upper Fox/Wolf and Lower Fox TMDLs. In keeping with the WDNR
guidelines for conducting these analyses and defining the “no stormwater control measure” or no
controls condition a variety of steps were conducted as described in the following paragraphs.

A geographical information system (GIS) database was created or modified from the 2014 Plan
containing information pertaining to stormwater pollution in the City. Information in the database
includes:

Soil Hydrologic Group and WinSLAMM soil texture designation
Land use, as of approximately July 2020
Street Drainage type (curb and gutter or grass swale)

Stormwater Permitted entities within the municipal boundary (regulated industrial properties,

WisDOT right-of-ways)

Existing grass swales meeting WDNR requirements

Existing street cleaning schedule

Existing structural SCMs that are under the City’s jurisdiction

The municipal boundary as of July 2020 (and with pending annexations as noted previously)
WIinSLAMM requires input files that describe characteristics of the soil, land cover, drainage system,
and precipitation, and other factors of the project area. The model uses a five-year rainfall record to

calculate runoff and pollution loads. As previously described, the 1968 to 1972 rainfall data for the
City of Green Bay was used for this application.
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WInSLAMM also requires support files. The United States Geological Survey (USGS) and WDNR
developed versions of these files for use in Wisconsin. The files are based on extensive field monitoring
and calibration. The latest versions of these WinSLAMM files were obtained from the USGS and used
for this project.
The files used are:

WisReg -Green Bay Five Year Rainfall.ran (1968 - 1972)

WI_GEOO3.ppdx

WI_SLO6 DecO6.rsvx

V10.1 WI_AVGO1.pscx

WI_Res and Other Urban Dec06.std

WI_Com Inst Indust Dec06.std

Freeway Dec06.std

WinSLAMM was run, and pollution loads were calculated for each land use and reachshed for the
TMDL analyzed areas. The pollutants analyzed for this project were TSS and TP.

3.2 Results: No controls Conditions
3.2.1 TMDL Reachshed Loads

To understand compliance with the Upper Fox/Wolf and Lower Fox TMDL pollution loading reductions
for TSS and TP for each reachshed within the City (see Section 1.2 and Table 1-1 of this report), the
pollution loads for each reachshed need to be calculated under a no controls condition. This is a
theoretical condition of the amount of annual pollutant loading that would come from the City if there
were no SCMs removing pollutants from stormwater runoff. The loadings are calculated using the
WIinSLAMM model based on the various combinations of land uses and soils for drainage areas in
each reachshed that are included in the analysis. For the no controls condition, the entire analyzed
area of the City (14,271 acres) is assumed to have curb and gutters because swales are considered
to be a treatment practice. The resulting no controls load are listed in Table 3-1.

Table 3-1. No Controls Pollutant Loading Results

Reachshed ‘ Total Area (ac) ‘ TSS Load (tons/year) ‘ TP Load (Ibs/year)

Lower Fox TMDL Reachsheds
Apple Creek 3,388 332.3 2,2717.2
Duck Creek 57 3.8 33.7
Garners Creek 1,576 236.7 1,280.0
Lower Fox River Mainstem (DS) 5,966 830.6 5,015.6
Lower Fox River Mainstem (US) 1,664 229.1 1390.5
Mud Creek 1,055 164.7 868.0
Totals 13,707

Upper Fox/Wolf TMDL Reachsheds
Bear Creek 137 4.6 46.9
Lake Winnebago 427 47.2 346.6
Totals 565
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The total area analyzed in this study has increased by about 10 percent from the 2014 Plan. TSS and
TP no controls loads have increased by 10 percent and 8 percent, respectively, when compared to the
2014 Plan. The increases in pollutant loadings seem reasonable and relatively proportional to the
change in study area due to the expansion of the municipal limits and developed area in the City.

3.2.2 Impact of Soils Changes on No Controls Reachshed Loadings

As noted previously in Section 2.6, the NRCS periodically updates the soil survey information. The City
was interested in understanding how these soil survey changes may be impacting no controls and
“with-controls” (existing management) conditions results. To evaluate this for the no controls
condition, the 2014 municipal limits were used as the boundary condition of this analysis and
intersected with 2020 reachsheds, land use, excluded areas, and 2014 and 2019 soils information.
The WIinSLAMM model database was then compared to these data sets to model and compare
no controls TSS and TP loads between 2014 and 2020 soils datasets.

The results of the analysis show that, in most cases, changes in NRCS soil types that occurred between
the 2014 Plan and the 2020 Plan had very limited impact on pollutant loading to the no controls
results. Impact on a citywide basis was minor reductions in no controls loads of about -0.1 percent for
TSS and -0.2 percent for TP. Six of the eight reachsheds had no change in TSS load, with the other
two having minor decreases in TSS load. Three of the eight reachsheds had no change in TP load,
two reachsheds (Apple Creek and Garners Creek) had minor increases in TP load (0.2 percent and
0.1 percent, respectively) and three (Lower Fox River (DS), Lower Fox River (US) and Mud Creek) saw
decreases of -0.3 percent, -0.9 percent, and -0.7 percent, respectively. A table (“Comparison of Impact
of NRCS Soils Changes on Pollutant Loadings by TMDL Basin [Reachshed]) and figure (Figure B-2)
showing the soils that changed between 2014 and 2020, with their 2020 soil type, is in Appendix B -
Supplemental Project Information.

3.3 Existing Management Conditions With Controls Analysis

Following completion of the no controls conditions analysis to identify the amount of TSS and TP loads
available within the project limits, the City’s existing stormwater management practices (SMPs),
sometimes referred to as stormwater control measures (SCMs) were evaluated. This evaluation is
intended to compare how much progress the City has made towards achieving the TMDL goals for
each of the various reachsheds in the City.
The following SMP categories are presented in the following sections:

Street cleaning

Grass swales

Regional SMPs

Non-regional SMPs

3.3.1 Street Cleaning

The City of Appleton, like other communities, has had a street cleaning program in place for many
years, primarily for the aesthetic benefits of having clean and safe streets. Over time the program has
expanded from conventional street cleaners to include high efficiency street cleaners which do a better
job of removing the finer material that is more impactful to our water resources.

| |
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The City’s current street cleaning schedule and approach was discussed with City of Appleton
Department of Public Works (DPW) Operations and Engineering staff during a meeting on
March 24, 2020. The City continues to maintain street cleaning efforts in three different zones:
(1) commercial downtown zone; (2) main arterials and industrial areas; and (3) other remaining areas
of the City.

Table 3-2 contains information on the various street cleaning zones including: scheduled cleaning
frequency, equipment/sweeper type used, parking controls and cleaning season. Figure 3-1 in
Appendix A displays the various street cleaning zones in the City as described in Table 3-2.

Table 3-2. Street Cleaning Program Details

Zone Cleaning Frequency Equipment Parking Controls Cleaning Season

No overnight parking allowed Mid-March to December 1st,

. . o 1 -
Twice per week, daily | 50% high efficiency, 2am-5am, sweeping done during | weather permitting (snow is

Commercial Downtown

. . N .
during special events 50% mechanical those hours hauled from this area)
No parking allowed on mains;
Main Arterials and Approximately every 10 o i - collectors and arterials partial . .
Industrial Areas days (target is weekly) 100% high efficiency parking allowed; industrial areas Mid-March to December 1¢
parking is allowed
Every 3 weeks for areas

No overnight parking allowed
2am-5am, sweeping generally
done during those hours

First week of April to
December 1st

without regional SMPs, | 33% high efficiency,
Every 6 weeks for areas 67% mechanical
with regional SMPs

*Note: The closed City landfill does not have an associated roadway system that receives any street cleaning, so no practice is applied
there.

Other Areas of the City*

Currently, the City owns the following street cleaning equipment:

. 2 - Elgin Pelican NP (2012 and 2015 vintage) mechanical broom cleaners

- 1 -TYMCO 500x (2019) regenerative air street cleaner

« 1 - Elgin MX-16 (2011) dual purpose vacuum street cleaner and vac-all machine

Street cleaning equipment was reported to operate at approximately 4 miles per hour for high
efficiency and mechanical cleaners. WinSLAMM street cleaning parameters for parking density and
parking controls used in the water quality modeling were also confirmed with City Staff during the
March 24 meeting and are listed by land use as shown in Appendix B (“WinSLAMM Street Cleaning
Parameters”). Parking control details are also discussed in Table 3-2. According to City Staff, parking
controls and/or street cleaning scheduled times are adequate to allow good curb access.

In 2019, the City removed approximately 3,940 cubic yards of street cleaning debris (per
Appleton 2020 Budget, 2019 and 2020 target removal is 4,000 cubic yards), covering over
8,050 broom (curb) miles, estimated to weigh 1,188 tons. Costs for 2019 included $45,159 for landfill
tipping fees, equipment replacement and operational costs of $252,762, and labor of $121,602 for
a total cost of $419,523. Using these values, it costs the City approximately $353 per ton of material
removed and disposed of, or $52 per broom/curb mile swept.

Applying the WinSLAMM model and the various zones of street cleaning, the impact of the City’s street
cleaning program to reduce TSS and TP loads on each reachshed are shown on Table 3-3. This equates
to $1,329/ton of TSS removed annually using the WinSLAMM reductions and current city costs.
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Table 3-3. Street Cleaning Program Pollutant Load Reduction Results

Total TSS Load TSS Reduction % TP Load TP Reduction %
Reachshed Treated Reduction (Compared to no Reduction (Compared to no
Area (ac) (tons/year) controls total load) (Ibs/year) controls total load)
Lower Fox TMDL Reachsheds
Apple Creek 3,388 60.3 18.1% 248.3 10.9%
Duck Creek 57 0.7 18.2% 3.2 9.5%
Garners Creek 1,576 39.1 16.5% 142.7 11.2%
k,f;":sgt'; o ?[i)‘g 5,966 139.3 16.8% 539.2 10.7%
Lower Fox River 1,664 40.1 17.5% 157.3 11.3%
Mainstem (US) !
Mud Creek 1,055 25.5 15.5% 91.7 10.6%
Totals 13,707
Upper Fox/Wolf TMDL Reachsheds

Bear Creek 137 0.3 7.1% 1.3 2.8%
Lake Winnebago 427 806 18.2% 38.4 11.1%
Totals 565

It is important to note that the number of tons of material removed from City streets as presented in
the Appleton 2020 Budget document cannot be directly compared to water quality modeling estimated
reductions of material. This is because the WinSLAMM model uses the “NURP” sediment file for the
analysis which does not include particles larger than 800 microns, while the street cleaner collects
material that can be much greater in size and includes the weight of moisture. That means model
results for the amount of sediment removed by street cleaners associated with stormwater quality
modeling will not match the actual amount of material collected by street cleaners that needs to be
managed.

The majority of the City of Appleton (99 percent) is treated by the City’s street cleaning program. The
reason for the difference in total treated area in Table 3-3 compared to the total available area in Table
3-1 is that the City’s closed landfill, located in Bear Creek, does not have any streets associated with
it that are swept by the City.

3.3.2 Grass Swales

The City maintains small portions of its stormwater conveyance system as grassed swales. These
engineered swales treat stormwater through filtration and infiltration of runoff.

The 2014 SWMP included eight areas containing grass swales that were identified as 1-A through 8-A
and categorized by geographic area, and with similar soil and land use compositions. Each of the
swales were evaluated in 2012 following the WDNR’s “Process to Assess and Model Grass Swales” to
develop field infiltration rates based on double-ring infiltrometer testing. The results of that effort were
confirmed with WDNR Staff (Sarah Zareczny). Supporting documentation from the infiltration testing
was provided in Appendix C of the 2014 SWMP. Additional swale areas were also identified but were
noted as planned areas to be converted to urban roadway sections and were not included as water
quality features in the 2014 SWMP analysis.
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As part of this study, those same eight swale areas were discussed and reviewed with City Staff. No
changes to the mapped swale in areas 1-A through 8-A were identified. Any swales that were no longer
in place correlated to areas that were identified as being planned to be converted to urban sections,
such as Edgewood Drive (CTH JJ) from Ballard to 600 feet east of Lightning Drive which was urbanized
in 2017.

Additionally, BC did a cursory review of the swale areas to WDNR wetland inventory mapping to check
if any swales were identified in a delineated natural wetland area. In conducting this analysis, BC found
a small number of swale segments identified in the 2014 SWMP that were in delineated wetlands or
did not exhibit the desired swale characteristics (e.g., did not convey low flows). These swale segments
were removed from this analysis prior to modeling. Aside from these changes, the same swale
treatment areas and infiltration rates used in the 2014 SWMP were used in this SWMP. The location
of the swales and their corresponding treatment tributary areas are shown on Figure 3-2 in Appendix
A.

Analyzing the water quality treatment benefits provided by grassed swale areas is not done in the same
manner as some other SMPs where loads are based on application through treatment using scaled
standard land use files. The nature of swales requires that individual models be developed for the
swale treatment areas—much like individual models are developed for regional wet detention ponds—
to accurately predict treatment efficiencies. Furthermore, for areas where grassed swales are tributary
to a regional wet detention facility, the swales are modeled with the wet detention pond in series to
provide the most accurate representation of the combined treatment practices. Based on this analysis,
a total of 323 acres in the City are treated by swales as shown in Table 3-4 which identifies the TSS
and TP reductions for each swale area, by reachshed. Only reachsheds that have analyzed swales are
shown in the table.

Table 3-4. Grass Swale Pollutant Load Reduction Results

Swale ID(s) in Total TSS Lo.ad TSS Reduction % TP Loa.d TP Reduction %
Reachshed Reachshed Treated | Reduction (Compared to no Reduction (Compared to no
Area (ac) | (tons/year) | controls total load) | (Ibs/year) controls total load)
Lower Fox TMDL Reachsheds
Apple Creek 4-A, 5-A, 6-A, 7-A, 8-A 242 19.3 5.8% 118.0 5.2%
Lower Fox River (DS) 1-A,3-A 22 2.0 0.2% 13.5 0.3%
Mud Creek 3-A 39 5.7 3.4% 23.0 2.7%
Upper Fox/Wolf TMDL Reachsheds
Lake Winnebago ‘ 2-A 20 ‘ 2.0 3% 15.1 3%

3.3.3 Regional SMPs

Regional wet detention pond SMPs that have been designed and constructed to treat stormwater from
developed (and developing) areas are a major part of improving stormwater quality in the City of
Appleton. The 2014 SWMP identified 39 public and private regional wet detention ponds that were in
place at the time.

In the past, some water quality ponds were sized and constructed based on WDNR guidance and a
rule-of-thumb drainage area to surface area methodology. However, the real effectiveness is much
more variable based on land use, outlet structure, and other factors. For this reason, the WDNR no
longer finds using a rule-of-thumb approach sufficient evidence of the actual efficiency of a practice.
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A WinSLAMM model must be created that represents the pond to establish the allowable pollutant
removal efficiency and for the WDNR to accept that reachshed reduction goals have been achieved.

As part of this SWMP, existing WinSLAMM models that were available in the City’s files were collected
to develop a repository of existing models. Of the 39 ponds identified in the 2014 SWMP, four existing
WinSLAMM models were located by City Staff. Those models were run and the TSS and TP results were
used in this study. Figure 3-3 in Appendix A shows the tributary drainage area and approximate location
of the facility based on the placement of the facility ID on the figure.

Because it was anticipated that not all of the previously identified ponds would have existing models
available to verify pollutant reductions, this project included development of at least 10 WinSLAMM
models to supplement those that were available. The City prioritized model development efforts in
Apple Creek, Mud Creek, and Garners Creek reachsheds, as they were the closest to complying with
their respective TMDL target reductions. The TSS and TP results from a total of 11 newly created
models were generated and used for this study.

This leaves a gap of 24 models that still need to be created or requested from consultants or
developers to complete the model repository for the 39 ponds discussed in the 2014 SWMP, although
the City may not develop a model for the Crossing Meadow/MCN (pond 13) since it was not designed
to WDNR wet detention pond standards. The remaining models will be developed as scheduled in the
Implementation Plan of this report, to complete the backup information necessary to document the
effectiveness of the City’s regional SMPs. In the interim, this SWMP will utilize the TSS and TP removal
effectiveness of the remaining 24 regional SMPs as reported in the 2014 SWMP. Differences in SMP
effectiveness will be captured in the next Citywide SWMP update.

In addition to the 39 SMPs identified in the 2014 SWMP, the following 12 new regional wet detention
ponds have since been designed and/or constructed in the City:

Northland Pond

Leona Pond

Oneida/Highway 441 Pond

Cotter Pond

JJ/Lighting Pond

North Edgewood Estates Pond

Apple Ridge Subdivision (3 Ponds)

Spartan Drive (3 Ponds)

Models for each of these new facilities were provided by the City, and the TSS and TP reductions
reported by the models were used for this study. The details of these new facilities can also be found
in Table 3-5B in Appendix B. Table 3-5 lists TSS and TP removals associated with regional SMPs by
TMDL reachshed. Aimost 41 percent of the area analyzed in this study is treated by regional SMPs. No
regional SMPs are located in the Lake Winnebago reachshed.
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Table 3-5. Regional SMP Pollutant Load Reduction Results

Percent of Total TSS Load TSS Reduction % TP Load TP Reduction %

Total Treated

Reachshed Area (ac) Reachshed Reduction (Compared to no Reduction (Compared to no
Area (tons/year) | controls total load) | (Ibs/year) | controls total load)
Lower Fox TMDL
Apple Creek 2,556 75.4% 217.0 65.3% 1,026.9 45.1%
Duck Creek 15 26.3% 0.9 23.5% 5.2 15.5%
Garners Creek 1,540 97.7% 178.8 75.5% 714.4 55.8%
Lower Fox River 1,587 26.6% 178.5 21.5% 717.5 14.3%

Mainstem (DS)

LM°;"I’§;:; °mx ?Lij"s‘;’ 146 8.7% 12.2 5.3% 433 3.1%
Mud Creek 171 16.2% 15.5 9.4% 72.8 8.4%
Totals 6,015

Upper Fox/Wolf TMDL
Bear Creek 10 7.3% 1.1 23.8% 5.0 10.6%
Lake Winnebago
Totals 10

The Regional SMP List contained in Table 3-5B in Appendix B lists the facility number, name, ownership
(public or private), year constructed, TSS and TP removal efficiencies by reachshed, and if a
WIinSLAMM model is available. The City of Appleton is responsible for maintenance of regional SMPs
that are designated as public and have maintenance agreements in place to ensure appropriate
maintenance for SMPs that are identified as private.

3.3.4 Impact of Soils Changes on Regional SMP Load Reductions

As noted previously in Section 2.6, the NRCS periodically updates the soil survey information. The City
was interested in understanding how these soil survey changes may be impacting no controls and with
controls (existing management) conditions results. As stated in Section 3.2.2, the impact of soils
changes on the no controls results on a citywide basis was a very minor reduction of about -0.1 percent
for TSS and -0.2 percent for TP, with the greatest change on any individual reachshed being less than
1.0 percent.

To evaluate if there are impacts to individual regional SMPs, the soils maps created under Task 2 was
compared against the drainage areas of the existing regional ponds to see if these SMPs are impacted
by the soil changes. The Kensington facility appeared to have the largest soils data changes and had
an available WinSLAMM model. That model was run with both old and new soils information to
evaluate the impact of soils changes. The comparison indicated that soil changes had very little impact
on results, with TSS reductions increasing by 0.01 percent and TP reductions increasing by
0.04 percent.
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3.3.5 Non-Regional SMPs

Non-regional SMPs include biofilters, hydrodynamic separation devices (HSDs), catch basins, small
water quality ponds, and filtering devices. SMP treatment areas can range from less than an acre to
multiple acres. Non-regional SMPs are typically private; however, some SMPs, particularly HSDs, are
public. The 2014 SWMP identified 82 non-regional SMPs as noted in Appendix E of that report. The
information for the non-regional SMPs in the 2014 SWMP (drainage area, pollution reduction
percentages) were generally utilized for this study unless a known change in condition warranted a
different approach. No non-regional SMPs are located in the Upper Fox/Wolf reachsheds at this time.

Private Non-Regional SMPs

During the scoping of the UNPS grant, it was estimated that 54 new private, non-regional SMPs had
been installed since the 2014 SWMP analysis. These were suggested to include 20 biofilters,
16 ponds, 15 HSDs/up-flow filters, and 3 artificial turf areas. These new SMPs were identified by
reviewing Stormwater Permit Logs for Site Plan Reviews that typically included the development or
project name, the SMPs that were installed, TSS loads and reductions, and, in some instances, TP
loads and reductions. The 2014 SWMP list of non-regional SMPs was expanded to include available
information on the new identified sites and incorporated into a non-regional SMP tracking
spreadsheet.

In most cases, additional information needed to be provided by the City to support the analysis. This
usually included recovering the project narrative and site map from project archives to aid in verifying
the treatment area. In some cases, where the SMP data was not tracked in Stormwater Permit Logs,
additional details on the type of SMP(s), and corresponding TSS and TP loads and reductions needed
to be identified. WinSLAMM input and output data, and, in a few instances, available model files were
provided.

This was an extensive effort by the City to research project files to identify, and then provide details to
BC for use and application in this SWMP. Once the details of a site were provided, the tracking
spreadsheet was updated with treatment area and other information as available, including adding
references to what sections/pages of the project file the information was obtained from.

If TP loads and reductions were not available as part of the original project file, typical rules of thumb
to estimate TP reductions based on TSS reductions were employed. The treatment site was also
compared to the site development parcel(s) and, if necessary, the percentage reduction for TSS and
TP loadings were reduced on a total area basis to not overestimate pollutant reductions for the site.
The adjustment in treatment reduction for the development was applied in lieu of creating individual
SMP treatment (tributary) areas and breaking up individual parcels due to the inefficiency of this
exercise.

The resulting spreadsheet was then available for use in applying non-regional SMPs, treating a total of
735 acres, with TSS and TP reductions summarized by reachshed as shown on Table 3-6. The tracking
spreadsheet was summarized to create the detailed Non-Regional SMP List contained in Table 3-6B
in Appendix B. That table itemizes the SMP ID number, site name, ownership (public or private), TSS,
and TP removal efficiencies by reachshed. The City is responsible for maintenance of non-regional
SMPs that are designated as public and have maintenance agreements in place to ensure appropriate
maintenance for SMPs that are identified as private. Figure 3-4 in Appendix A displays the geographic
location of the various non-regional SMPs with their corresponding SMP ID and associated site
development parcel.
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Because it was anticipated that not all of the non-regional SMP information could be located to verify
pollutant reductions, the scope of work for this project included evaluation of at least 54 SMPs
installed since the prior study. During the course of this non-regional SMP analysis, 82 SMPs were
identified, evaluated, and incorporated. The TSS and TP reductions were geographically tied to their
respective parcels and used for this study. SMP information that could not be confirmed during this
study will be evaluated in future years as scheduled in the Implementation Plan of this report, to
document the effectiveness of the City’s non-regional SMPs. In the interim, non-regional SMPs that
could not be researched and documented as described above are not included in the resulting TSS
and TP reductions.

Public Non-Regional SMPs

The 2014 SWMP included some public non-regional SMPs. Since that study, the City has installed
additional non-regional SMPs, primarily HSDs. These HSDs were identified in individual basin studies
completed after the 2004 City-wide Stormwater Management Plan. The grant application scope
estimated approximately 12 public HSDs have been installed since the 2014 SWMP. For this study,
the City provided their HSD tracking spreadsheet that gave the location of HSDs throughout the City.
The City supplied GIS information and design drawings that identified the details (size, depth, location)
of the HSDs. 20 HSDs were identified in this process, 10 of which were researched to find adequate
supporting information and/or modeled.

The remaining 10 HSDs will be researched over the next several years as scheduled in the
Implementation Plan of this report, to document the effectiveness of the City’s public HSDs. In the
interim, HSDs that could not be documented as noted above are not included in the resulting TSS and
TP reductions. The public non-regional HSDs evaluated in this study are also included in the
Non-Regional SMP List contained in Table 3-6B in Appendix B. Since the City has geographic and
drainage area associated with the HSDs that were not verified during this study, they are included in
the Appendix B table, but lack TSS and TP reduction information, which will be completed and
incorporated into future updates.

Table 3-6. Non-Regional SMP Pollutant Load Reduction Results

Total TSS Load TSS Reduction % TP Load TP Reduction %
Reachshed Treated Reduction (Compared to no Reduction (Compared to no
Area (ac) (tons/year) controls total load) (Ibs/year) controls total load)
Lower Fox TMDL Reachsheds
Apple Creek 30 3.1 0.9% 12.8 0.6%
Duck Creek 31 1.8 47.6% 10.7 31.7%
Lower Fox River
Mainstem (DS) 370 26.6 3.2% 87.2 1.7%
Lower Fox River
Mainstem (US) 211 14.7 6.4% 48.5 3.5%
Mud Creek 93 8.3 5.0% 21.2 2.4%
Totals 733
| ]
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3.3.6 Results: With Controls Analysis

Following the individual analyses for street cleaning, grass swales, regional SMPs, and non-regional
SMPs as presented in previous sections of this report, the treatment practices were combined to
evaluate their current collective impact on improving water quality. The most effective practice was
applied to each land area to avoid double counting where multiple practices treat the same drainage
area. Reachshed totals are therefore not equal to the sum of the individual treatment practices
presented in prior tables. The results are shown, sorted by reachshed and TMDL study area for TSS
and TP in Table 3-7 and Table 3-8 respectively.

The resulting TSS reductions for Lower Fox River TMDL reachsheds indicate that the City has met the
TMDL reduction targets for three of the six reachsheds. The Lower Fox River Mainstem reachsheds
which contain some of the oldest development in the City have improved from the prior study. Changes
from the previous study are due to a number of factors, including land use revisions, refinements to
SMP drainage basin delineations and/or pollutant reduction effectiveness, annexations and
construction of additional SMPs.

Upper Fox/Wolf TMDL reachshed results are mixed, with the City meeting the TSS reduction for the
Lake Winnebago reachshed, but not Bear Creek.

Table 3-7. With Controls TSS Reduction Results

With Controls TSS
With Controls TSS Reduction % Is TSS Load
Reachshed Total Area (ac) I[\lo t;g(;:ot'r]zl/s LS:) Load Reduction I.To “gg;:}:‘f;f::f/ (Comparedtono | Reduction Target
y (tons/year) ° | controls total Met?
load)
Lower Fox TMDL
Apple Creek 3,388 332.3 231.8 52% 69.7% Yes
Duck Creek 57 3.8 2.8 52% 73.7% Yes
Garners Creek 1,576 236.7 179.7 60% 75.9% Yes
Lower Fox River o o
Mainstem (DS) 5,966 830.6 298.7 72% 36.0% No
Lower Fox River 1,664 229.1 57.9 72% 25.3% No
Mainstem (US) ' : ' ’ =
Mud Creek 1,055 164.7 47.1 43% 28.6% No
Totals 13,707
Upper Fox/Wolf TMDL
Bear Creek 137 4.6 1.2 84% 25.8% No
Lake Winnebago 427 47.2 10.6 20% 22.4% Yes
Totals 565
| |
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Table 3-8. With Controls TP Reduction Results

. With Controls
With Controls
No Controls TP TP Load TMDLTargetTP | TP Reduction % Is TP Load
Reachshed Total Area (ac) Load (Ibs/yean) Reduction Load (Compared to no Reduction
y Reduction % controls total Target Met?
Ibs/year,
(Ibs/year) load)
Lower Fox TMDL
Apple Creek 3,388 2,277.2 1,099.3 40.5% 48.3% Yes
Duck Creek 57 33.7 16.4 40.5% 48.5% Yes
Garners Creek 1,576 1,280.0 717.3 68.6% 56.0% No
Lower Fox River 0 9
Mainstem (DS) 5,966 5,015.6 1,179.9 40.5% 23.5% No
Lower Fox River 0 9
Mainstem (US) 1,664 1,390.5 213.9 40.5% 15.4% No
Mud Creek 1,055 868.0 180.1 48.2% 20.8% No
Totals 13,707
Upper Fox/Wolf TMDL

Bear Creek 137 46.9 5.4 85.6% 11.4% No
Lake Winnebago 427 346.6 52.9 85.6% 15.3% No
Totals 565

The resulting TP reductions for Lower Fox River TMDL reachsheds indicate that the City has met the
TMDL reduction targets for two of the six reachsheds. The Lower Fox River Mainstem reachsheds which
contain some of the oldest development in the City have improved from the prior study. The City has
not met TP reduction targets for either of the two Upper Fox/Wolf TMDL reachsheds, which are the

most aggressive reduction targets in the City.
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Section 4

Alternative Stormwater
Management Practices Evaluation

The with controls analysis, documented in Section 3 of this report, indicated that while the City’s
stormwater management program continues to make strides towards achieving compliance with
TMDL reachshed loading targets—including meeting TSS goals in 4 of 8 reachsheds and TP goals in
2 of 8 reachsheds—more is needed to move towards compliance. To help the City understand potential
avenues for implementation of additional stormwater management practices, nine different practices
or approaches towards compliance are discussed in this study, as listed in Table 4-1 and presented in
the following sections.

Table 4-1. Alternative Stormwater Practices/Approaches Reviewed

Alternative Practice/Approach Reviewed Comments

Common practice with proven technology, model quantifiable performance of

Street Cleaning Modifications low to moderate TSS and TP reductions

Newer evaluated approach, evolving WDNR model guidance, less quantifiable

Bulk Leaf Collection Modifications performance, provides TP reduction credit only

Regional SMPs serve more than one parcel and are typically wet detention
ponds or underground water quality facilities. These are common practice with
proven technology with some of the highest TSS and TP reductions, WDNR
standard, model quantifiable performance

Regional Stormwater Management Practices

Implemented practice in southern areas of US as part of wet detention
Enhanced Settling for Phosphorus Removal | treatment, minimal WDNR guidance, lab quantifiable performance, targets
increased TP reductions

Common practice with proven technology, WDNR model guidance, model

Hydrodynamic Separation Devices quantifiable performance, low to moderate TSS and TP reductions

Non-regional SMPs treat one parcel and the specific practice and resulting
effectiveness will vary, typically employ common practices with proven
technology, WDNR model guidance, model quantifiable performance

Non-regional Stormwater Management
Practices

No specific practice, ordinance driven, model quantifiable performance based
Redevelopment Impacts on theoretical impact of ordinance requirement changes and potential
redevelopment

Pollutant Trading Emerging practice, WDNR guidance, model or lab quantifiable performance

Emerging technologies, WDNR guidance (typically), model quantifiable

Technological Changes for Pollutant Removal performance (typically)
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4.1 Street Cleaning

The City of Appleton conducts a street cleaning program as presented in Section 3.3.1. Street cleaning
is a citywide source control option to reduce stormwater runoff pollutant discharges before they enter
waterways or other treatment practices. Two potential modifications to the City’s current program were
evaluated and discussed with the City Public Works Operations and Engineering staff on
March 16, 2021, and further reviewed with staff on September 8, 2021. Components of the potential
program modifications and results of the water quality analyses are presented in the following
sections.

4.1.1 Street Cleaning Alternative 1 - Equipment Upgrades

The first alternative considered maintains the current street cleaning schedule but would utilize all
high efficiency (vacuum or regenerative air) type sweepers. This would require the purchase of two
new high efficiency sweepers. The City would retain conventional sweeping equipment since they are
still occasionally needed to pick up larger debris and can be used when temperatures are below
freezing. Purchase and maintenance of new equipment is generally considered to be more acceptable
than adding to the City labor forces. While it was noted by staff that there are fewer individuals currently
trained to operate this style of sweeper, it was assumed that there would be no significant direct labor
cost associated with this alternative. The results of this analysis are shown by reachshed for TSS and
TP reductions in Table 4-2 and Table 4-3, respectively.

Additional space must be allocated for the new equipment in the Municipal Services Building (MSB)
which is currently in the planning phase of an expansion. The stormwater program would budget for
the following costs: purchase of the new equipment, annual allocations for equipment replacement
(through Central Equipment Agency (CEA) payments), increased maintenance, and a cost share of the
MSB expansion project. Costs associated with the MSB expansion will be tracked separately from the
practices shown in the implementation plan.

4.1.2 Street Cleaning Alternative 2 - Intensive Spring-Cleaning Program

The second alternative considered would follow the WDNR’s intensive spring-cleaning approach
(weekly sweeping for the first six weeks of the program in spring) then return to the City’s current
schedule. All elements of the program are also assumed to utilize high efficiency cleaning equipment.
This would require the purchase of two new high efficiency sweepers and contract labor for street
cleaning that cannot be conducted by current City staff during normal business hours, or to
compensate City staff on an overtime basis. To evaluate the additional cost associated with this
change in program, it was assumed that three full weeks of contract street cleaning would need to be
acquired. City staff suggested that each week of street cleaning required approximately 160 hours.
The results of this analysis are shown by reachshed for TSS and TP in Table 4-2 and Table 4-3,
respectively. The costs of overtime for City staff are estimated to be similar.

| |
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Table 4-2. Street Cleaning Alternatives - TSS Reductions

Alt 1 - Current Schedule but with all High Efficiency Street Alt 2- Intense Spring Street Cleaning (6-weeks) then return to
No With TMDL With Controls TSS IsTSS Cleaners schedule, all with High Efficiency Equipment
Total Controls Controls Target Reduction % Load
Reachshed Treated | o) o TSSLoad | TSSLoad | (Comparedtono | Reduction Load Load Incrfmzntal | Load Load Incrfmzntal e
Area (ac) (tons/year) Reduction | Reduction controls total Target Reduction Reduction e d?lition Load Reduction Reduction me d?lition Load
(tons/year) % load) Met? 9 ion ¢ 9 ion ¢
(tons/year) % (tons/year) Reduction % (tons/year) % (tons/year) Reduction %
Lower Fox TMDL
Apple Creek 3,388 332.3 231.8 52.0% 69.7% Yes 233.0 70.1% 1.24 0.4% 233.8 70.3% 1.96 0.6%
Duck Creek 57 3.8 2.8 52.0% 73.7% Yes 2.8 74.4% 0.02 0.6% 2.8 74.7% 0.04 0.9%
Garners Creek 1,576 236.7 179.7 59.9% 75.9% Yes 179.7 75.9% 0.02 0.0% 179.7 75.9% 0.03 0.0%
k,f;"l’ﬁgt'; °m" ?[')"se)r 5,966 830.6 298.7 72.2% 36.0% No 306.8 36.9% 8.11 1.0% 312.6 37.6% 13.88 1.7%
k,f;"l’ﬁgt'; °m" ?I'J‘;e)r 1,664 229.1 57.9 72.2% 25.3% No 59.0 25.7% 1.05 0.5% 60.7 26.5% 2.80 1.2%
Mud Creek 1,055 164.7 471 42.8% 28.6% No 48.7 29.5% 1.61 1.0% 49.5 30.1% 2.49 1.5%
Upper Fox/Wolf TMDL
Bear Creek 137 4.6 1.2 84.0% 25.8% No 1.2 26.2% 0.02 0.4% 1.2 26.4% 0.03 0.6%
Lake Winnebago 427 47.2 10.6 20.0% 22.4% Yes 12.2 25.8% 1.59 3.4% 12.9 27.4% 2.36 5.0%

Note: If TSS Load reduction target is already being met, additional TSS reduction gained from implementing this practice can be internally tradable to downstream reachsheds.
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Table 4-3. Street Cleaning Alternatives - TP Reductions

Alt 1 - Current Schedule but with all High Efficiency Street Alt 2- Intense Spring Street Cleaning (6-weeks) then return to
No With TMDL With Controls TP Is TP Load Cleaners schedule, all with High Efficiency Equipment
Total Controls Controls TP Target TP Reduction % Reduction
Reachshed Treated E— Load Load (Compared to no Target Load Load Incrfmzntal Incrfmzntal Load Load Incrfmzntal e
. . 0a 0a 0a

Area (ac) b Reduction | Reduction controls total Met? Reduction Reduction . . Reduction Reduction . Load

(Ibs/year) (Ibs/yean) % load) et? (Ibs//yea) o Reduction Reduction (Ibs//yean o Reduction Reduction %

y ° (Ibs/year) % y ° (Ibs/year) °

Lower Fox TMDL
Apple Creek 3,388 2,277.2 1,099.3 40.5% 48.3% Yes 1104.8 48.5% 5.50 0.2% 1107.9 48.6% 8.53 0.4%
Duck Creek 57 33.7 16.4 40.5% 48.5% Yes 16.5 48.9% 0.11 0.3% 16.5 49.0% 0.16 0.5%
Garners Creek 1,576 1,280.0 717.3 68.6% 56.0% No 717.3 56.0% 0.07 0.0% 7174 56.0% 0.11 0.0%
k,f;"l’ﬁgt'; °m" ?[i)"se)r 5,966 5,015.6 1,179.9 40.5% 23.5% No 1231.3 24.5% 51.42 1.0% 1256.9 25.1% 77.07 1.5%
k,f;"l’ﬁgt'; °m" ?lij‘gr 1,664 1,390.5 213.9 40.5% 15.4 No 229.5 16.5% 15.60 1.1% 237.0 17.0% 23.16 1.7%
Mud Creek 1,055 868.0 180.1 48.2% 20.8% No 187.3 21.6% 7.19 0.8% 191.1 22.0% 10.94 1.3%
Upper Fox/Wolf TMDL

Bear Creek 137 46.9 5.4 85.6% 11.4% No 5.4 11.6% 0.08 0.2% 5.5 11.7% 0.12 0.3%
Lake Winnebago 427 346.6 52.9 85.6% 15.3% No 60.2 17.4% 7.30 2.1% 63.8 18.4% 10.86 3.1%

Note: If TP Load reduction target is already being met, additional TP reduction gained from implementing this practice can be internally tradable to downstream reachsheds.
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4.1.3 Street Cleaning Program Modification Considerations and Costs

For Alternative 1, the City estimated that each new high efficiency sweeper would cost approximately
$310,000 for the initial purchase and other related equipment. The City estimated annual
maintenance costs of $38,000 and annual CEA payments of $44,796 per sweeper. Estimated costs
assume a street sweeper life of 10 years and a 3 percent inflation rate. A total annual cost of $238,256
(in 2021 dollars) was estimated to implement Alternative 1 over the first 10-years of the program. That
results in a cost effectiveness of $18,122 per ton per year of TSS and $2,803 per pound per year of
TP.

For Alternative 2, the same costs from Alternative 1 were assumed, plus the addition of three weeks
of contract cleaning (160 hours/week) at a cost of $149.50/hour. The rate is based on an estimate
provided to the City by a contract sweeping operation and includes labor and contractor provided high
efficiency street cleaning device with debris dropped off by the contractor at existing designated drop
off sites and material management by the City. This results in a contract sweeping cost of
$73,913/year based on the quote provided on February 8, 2020 and adding three percent inflation.
Using the above information, a total annual cost of $312,169 was estimated to implement Alternative
2. That results in a cost effectiveness of $13,695 per ton per year of TSS and $2,450 per pound per
year of TP. This is slightly more efficient than Alternative 1; however, there are concerns that the
contract sweeping pricing could increase more aggressively since only a single provider is currently
quoting this service.

The costs presented (cost assumptions and details are also presented in Appendix B) may be higher
in early years as compared to future years of the program as the initial years assume payments to
cover the initial cost to purchase the sweepers and to also collect funds (CEA payments) to replace the
sweepers in the future on a pay-as-you-go approach. However, there may also be an allocation of the
MSB cost in the future that could impact the future cost effectiveness.

As noted in Section 3.3.1, the current cost for the street cleaning program equates to $1,329/ton of
TSS removed annually using the WinSLAMM reductions. The increased cost per ton of TSS and pound
of TP over existing levels is reasonable given the incremental improvement in the alternatives. The City
of Appleton is open to potential changes in the current street cleaning program, but it is not expected
that changes would be made for 5-years or more.

Because the program is more effective in certain reachsheds due to the mix of existing SMPs and
other conditions, the City may want to focus on program expansion in reachsheds that are not currently
meeting TMDL targets or in reachsheds where implementation could provide internal trade credits to
downstream reachsheds not meeting TMDL targets. However, even implementation in areas with large
numbers of existing practices can be useful to remove pollutants before they enter those practices,
extending the time between future maintenance/dredging efforts.

4.2 Leaf Management

The City of Appleton operates a bulk leaf collection program as a service to the public which also
provides a stormwater quality benefit. The WDNR has recognized that there may be beneficial changes
in municipal leaf management programs that can reduce phosphorus discharges to waters of the
state. Based on research conducted by the WDNR and USGS, the WDNR developed guidance (“Interim
Municipal Phosphorus Reduction Credit for Leaf Management Programs”, effective March 2018) to
provide criteria for numeric credit for leaf collection programs. Research is continuing and the WDNR
is considering expanded credit under additional conditions. The existing City of Appleton bulk leaf
management program was evaluated and compared against the WDNR guidance. The program is
summarized in the following sections and further details are available in Appendix B.

| |
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4.2.1 Existing City Bulk Leaf Management Program

The existing City leaf collection program currently starts six weeks before the Friday preceding the
Wisconsin nine-day deer gun hunting season, placing the start near the beginning of October. Leaves
are collected throughout the City three to four times per year. Currently, like many communities, the
City asks residents to rake their leaves in the fall into the gutter of the roadway for pickup by the City.
Residents are also allowed to place other bulk materials (e.g., sticks, garden debris) out for pickup at
the same time. The City has four single-axle dump trucks with modified leaf pushers/rakes that collect
leaves into large piles which are then picked up by front end loaders with a clamshell bucket that loads
the leaves into trucks for disposal. The City has invested significant time and effort to develop a
working relationship with area farmers who receive the leaves which are used as mulch/fertilizer in
their farming operations. The streets are swept with a conventional street cleaner following bulk
pickup.

The City receives no specific stormwater quality credit or reduction for their current leaf collection
program. The WDNR has developed a guidance document that allows a municipality to take credit for
a bulk leaf collection program that meets the criteria and land use (medium density residential) as
outlined in their 2018 guidance. The WDNR is also considering a second level of allowable credit based
on tree canopy and high-efficiency street cleaner use, as outlined by the WDNR in presentations
provided in 2020, but are not currently available in final guidance format. Future research may allow
credit in additional land use areas or applications but are not considered in this discussion. The City
can only take credit for increased numeric stormwater pollution reduction as allowed under WDNR
guidance when the conditions outlined in the guidance are met by the City. Non-numeric credit can be
taken for other land uses that are not currently outlined for numeric credit and can be a component
of the City’s implementation plan and evidence of working towards TMDL pollutant reduction goals.
The current and potential WDNR leaf collection program modification options and the City’s evaluation
of potential changes are discussed in the following sections.

4.2.2 Bulk Leaf Management Program Modification Considerations and Costs

Two potential WDNR leaf collection program modification options were discussed with City staff at a
meeting on January 19, 2021, and further evaluated for potential applicability based on how the
current and potential future state of leaf management in the City compare to the WDNR criteria.

The evaluation identified areas in the City that appeared to match up well with the 2018 WDNR
guidance for land use, tree size and spacing, that allowed a 17 percent reduction in TP loadings for
medium density residential areas. It did not appear that the new pending guidance for expanded
reductions would be applicable to the City for various reasons. To comply with the guidance, the City
would be required to make programmatic changes in their leaf management program, purchase and
store new equipment, and educate the public on how the program would change.

Based on the WDNR criteria, there are a total of approximately 749 acres of medium density
residential land use with no alleys (MDRNA) along public curb and gutter streets and not draining to
an existing SMP beyond street cleaning (e.g., a regional detention facility) that are applicable to this
practice as shown in Figure 4-1 in Appendix A. A summary of land use area, incremental TP reduction
by sweeper zone and reachshed is shown in Table 4-4. It is important to note that the existing and
potential TP reductions shown are only for the eligible treated areas based on current WDNR guidance
and do not represent reductions to an entire sweeper zone or reachshed.
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The program implementation is anticipated to take place over a period of 4 years. It is desired to
implement the program by selecting one north and one south zone each year to add to the program.
The highest load reducing zones were selected first to maximize the impact of implementing the
program, which was agreed to at the September 8, 2021 meeting with DPW Operations and
Engineering staff. Actual implementation of the program is subject to revision, if needed, as there is a
recognition that a public educational component is needed to make this change. Extra time may be
needed to allow for a pivot by DPW staff and, more importantly, provide the public the opportunity to
understand what these changes will mean to them. Table 4-5 displays the suggested implementation
plan by year, sweeper zones, and the impact by reachshed. TP reduction credit varies by reachshed
and collectively result in over 30 Ibs/year of TP reduction at full implementation based on an analysis
and current WDNR guidance.

The City has identified an initial capital cost of $2,197,500 over 5 years. To estimate the cost of
implementing this program, a 4-year phased implementation was assumed. Two of the eight sweeper
zones were incorporated into the program in each of the four years. The street cleaning zones were
based on 2018 mapped street cleaning zones as provided by the City, with minor modifications to fit
the project area limits of this study and are also shown on Figure 4-1 in Appendix A.

The estimated annual cost to implement the program, including annualizing initial capital equipment
costs based on life of each unit and annual CEA payment (see Appendix B for more details), is
$559,570. Similar to the discussion presented for street cleaning, future annualized costs may go
down because the amount shown includes the cost to pay off the initial equipment purchase and
future CEA payments. However, it does not include any potential future MSB expansion cost
allocations. Based on the total of 30.45 pounds of TP reduced annually at full implementation, the
cost in 2021 dollars to implement this program is $18,377 per pound. As WDNR guidance expands to
include other types of land uses or credits and the City further investigates the impact of this program,
the cost per pound is anticipated to be reduced.
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Table 4-4. Potential Leaf Management Total Phosphorus Load Reduction Results

Existing TP Potential TP Potential TP
Sweeper TMDL Reachshed Total Treated No Controls TP Existing TP Reduction % Reduction Increase Reduction % Increase
Zone Area (ac) Load (Ibs/year) Load (Ibs/year) (compared to no Due to Leaf Due to Leaf
controls total load) Collection (Ibs/year) Collection
Apple Creek 0.6 0.47 0.40 15.0% 0.01 2.0%
Northi Bear Creek 0.3 0.27 0.23 16.7% 0.00 0.3%
ort
Lower Fox River (DS) 24.7 20.17 17.81 11.7% 1.07 5.3%
Mud Creek 3.5 2.89 2.56 11.3% 0.16 5.7%
North2 Lower Fox River (DS) 96.3 78.94 69.67 11.7% 4.15 5.3%
North3 Lower Fox River (DS) 114.7 93.97 82.72 12.0% 4,72 5.0%
Lower Fox River (DS) 56.4 46.23 40.37 12.7% 1.99 4.3%
North4 Lower Fox River (US) 13.2 10.79 9.56 11.4% 0.61 5.6%
Mud Creek 9.0 7.41 6.43 13.3% 0.28 3.7%
Lake Winnebago 169.1 138.68 122.75 11.5% 7.64 5.5%
South1 Lower Fox River (DS) 0.0 0.00 0.00 11.3% 0.00 5.7%
Lower Fox River (US) 3.6 2.96 2.58 12.9% 0.12 4.1%
South 2 Lower Fox River (DS) 48.2 39.51 34.48 12.7% 1.69 4.3%
out|
Lower Fox River (US) 18.1 14.86 12.76 14.1% 0.42 2.9%
Garners Creek 0.1 0.07 0.06 11.3% 0.00 5.7%
South3
Lower Fox River (DS) 110.2 90.26 79.42 12.0% 4.51 5.0%
Southd Lower Fox River (US) 78.2 64.05 56.13 12.4% 2.97 4.6%
out
Mud Creek 2.4 1.94 1.72 11.4% 0.11 5.6%

Note: areas showing 0.00 Potential TP reduction in column 7 are due to small, treated areas and rounding in the table.
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Table 4-5.Potential Leaf Management TP Reductions By Implementation Year

Upper Fox/Wolf TMDL Reachsheds

Lower Fox TMDL Reachsheds

Implementation | Sweeper Zones Apple Creek Duck Creek TP Garners Creek Lower Fox DS Lower Fox US Mud Creek TP Bear Creek TP | Lake Winnebago
Year Implemented | TP Reductions Reductions TP Reductions | TP Reductions | TP Reductions Reductions Reductions TP Reductions
(Ibs/year) (Ibs/year) (Ibs/year) (Ibs/year) (Ibs/year) (Ibs/year) (Ibs/year) (Ibs/year)
North 3 and
Year 1 South 1 4.72 0.10 7.66
North 2 and
Year 2 South 3 0.00 8.65
North 4 and
Year 3 South 4 1.99 3.57 0.39
Year4 N"S”h Land 0.01 2.76 0.42 0.16 0.00 0.00
outh 2
Totals: 0.01 0.00 0.00 18.12 4.10 0.55 0.00 7.66
| |
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4.3 Regional Stormwater Management Practices (SMPs)

The City of Appleton currently has 51 regional SMPs treating stormwater discharges from over
42 percent of the area analyzed in this study, scattered across the City as presented in Section 3.3.3
of this report. The City has successfully used this technique to reduce stormwater pollutant discharges
and will continue to evaluate locations of potential future practices; however, finding locations to put
regional detention where there is not already existing development or where hydraulics work well is
challenging.

4.3.1 Regional SMP Alternatives

As part of this study, 10 locations for potential new regional SMPs were identified with City Staff for
evaluation. An eleventh site also evolved associated with the former City water utility lagoons, now a
part of the RGL Logistics site. This potential pond location is a sub-area of the Everett Street potential
regional practice and information is based on the “Leonard Street Basin Study (AECOM 2010). A
summary of the facilities by reachshed is included in Table 4-6 Potential Regional Stormwater
Management Practices.

These 11 areas are shown on Figure 4-2 in Appendix A. The locations are largely traditional surface
detention ponds, but since open space is becoming more challenging to find, some locations
considered would require storm sewer relays or would be placed in underground water quality wet
detention treatment vaults to preserve ground surface use as parking or to serve other needs. With
these increasingly challenging situations also comes increasing costs.

Table 4-6. Potential Regional Stormwater Management Practices

TMDL Proposed Regional Drainage TSS Reduction TSS TP Reduction | TP Reduction
Reachshed Practice # and Name Area (ac) (tons/year) Reduction (%) (Ibs/year) (%)
LFR Downstream 1-Bellaire Court 691 45.6 44.3% 209.0 33.1%
4-Kensington UG Storage 145 21.7 80.1% 80.2 60.4%
SGM;;(:: g% Wisconsin 393 33.8 67.2% 171.4 49.8%
6-Northland /4411 2,401 172.6 72.6% 744.0 48.8%
9-Winslow Ave 153 25.0 74.4% 75.3 56.3%
10-Wisconsin Ave 102 13.6 82.0% 56.7 63.1%
Reachshed Totals? 3,885.8 287.3 1,261.3

LFR Upstream 7-Pierce Park 343 24.2 45.0% 93.5 33.2%
8-Riverview Gardens 198 13.4 59.0% 65.5 43.9%
Reachshed Totals 540.2 37.6 159.0

Mud Creek 2-Everett Street? 249 33.6 61.8% 96.6 43.7%
3-Hillock Court 76 7.5 79.3% 36.5 59.8%
11-RGL-Lagoons 232 46.0 92.3% 129.7 67.8%
Reachshed Totals? 324.9 411 133.1

1 Reductions do not include pollutants removed by upstream regional SMPs
2 Totals do not include potential Winslow Ave or RGL-Lagoons sites due to overlapping drainage areas

3 Reductions do not include pollutants removed by upstream Cotter Pond regional SMP
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After further review and discussion with the City, the following six sites were included in the
Implementation Plan: #3-Hillock Court; #7 Pierce Park; #8 Riverview Gardens; #9 Winslow Avenue;
#10 Wisconsin Avenue and #11 RGL-Lagoons site. The City has written to the landowners to obtain
feedback of their interest to potentially place SMPs on their property. Additional investigations are
necessary prior to further consideration of these regional SMPs (see individual narratives in Appendix
B). Any location that the City schedules for potential implementation will have a preliminary
engineering phase to further detail the facility followed by final design and construction.

4.3.2 Regional SMP Cost Considerations

Cost estimates were developed for the six remaining sites of interest. Table 4-7 summarizes the
six facilities with annualized cost information for comparison. Further details on the cost estimates
including capital cost to construct the facility, land acquisition cost, annual maintenance cost (annual
pond maintenance cost graph), and future dredging cost are included in Appendix B.

The Leona Street Pond was constructed during this current permit. Future potential regional SMP
projects and timing are identified in the implementation plan of this report, including the anticipated
project selected for construction during the next permit period.

Table 4-7. Wet Detention Alternative Cost Analysis

Pond Annual Annual
Analyzed TSS TSS TP TP Total
Pond Name . . . . . . Cost per Cost per
Drainage Reduction Reduction Reduction Reduction Annualized
(Reachshed) Basin (tons/year) %) (Ibs/yean) %) Cost Ton of TSS Pound of TP
y k y k Removed Removed
(ac)
3 - Hillock
Court (Mud 76 7.5 79.3% 36.5 59.8% $155,048 $20,673 $4,248
Creek)
7 - Pierce Park
(Lower Fox 343 24.2 45.0% 93.5 33.2% $85,451 $3,531 $914
River [US])
8 - Riverview
Gardens (Lower 198 13.4 59.0% 65.5 43.9% $61,865 $4,617 $945
Fox River [US])
9 - Winslow
Avenue (Lower 153 25 74.4% 75.3 56.3% $133,524 $5,341 $1,773
Fox River [DS])
10 - Wisconsin
Avenue (Lower 102 13.6 82.0% 56.7 63.1% $136,491 $10,036 $2,407
Fox River [DS])
11 - RGL-
Lagoons (Mud 232 46.0 92.3% 129.7 67.8% $452,340 $9,844 $3,487
Creek)

4.4 Enhanced Settling for Phosphorus Removal

Conventional stormwater treatment ponds trap particulate pollutants when stormwater is held for a
period of time and allowed to settle out. The amount of particulate pollutants that are trapped depends
on several factors, including the residence time of the pond, the density of the particles, and water
temperature. For TP, a stormwater pond generally traps only the particulate form of phosphorus, and
most of the dissolved form is not retained. The dissolved form of phosphorus can account for
50 percent or more of the TP load in stormwater.
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A method to increase the phosphorus trapping efficiency of stormwater ponds is to use coagulants.
Aluminum-based coagulants have been shown to enhance removal of both particulate and dissolved
phosphorus by causing flocculation. Coagulant treatment of stormwater was first used in the southeast
United States in the late 1980’s. Typical systems for coagulant treatment of stormwater consists of
the following:

1. Acoagulant injection system to add a coagulant, in the proper dose, to raw stormwater

2. A rapid mixing chamber to achieve thorough and complete mixing of the coagulant with the
stormwater

3. A pond to settle and trap the flocculant
4. Discharge of treated runoff from the settling pond

The treatment system generally is housed in a small building with power, pumps, instrumentation, and
storage tanks for the coagulant.

Before implementing a coagulant treatment system, pilot testing of a basin’s stormwater runoff with
various coagulant compounds in different concentrations is conducted to determine the optimum
treatment. Testing has shown that TP reductions in stormwater of 85 to 95 percent can be achieved.
This is in comparison to the conventional stormwater pond TP treatment reductions of 40 to
60 percent. To be conservative, a TP reduction of 85 percent will be assumed for pollutant removal
and cost effectiveness analyses.

4.4.1 Enhanced Settling Alternatives and Cost Estimates

The use of coagulants to enhance treatment has been considered by the City of Appleton in the past.
The prior stormwater plan identified potential locations where this practice could be applied and
estimated associated costs to implement the design. In that plan, a capital cost was estimated using
an average cost per pound of TP removed of $5,000, regardless of the amount of TP removed or other
factors. Upon further review, this may not be the best approach at estimating cost since there are
significant equipment needs and other fixed costs with some operation and maintenance components
somewhat scalable to size.

The Leona Street and Northland Avenue wet detention basin preliminary engineering designs
conducted a more detailed evaluation of this practice during the design of those facilities. Those two
preliminary engineering design analyses had very similar capital costs of around $450,000 after
factoring in testing, design, and contingencies. However, further evaluation and a review of other
studies, such as the City of Madison’s Starkweather Creek project, suggest that costs are likely higher.
Project components were compared and updated with new unit prices which suggest an initial capital
cost of $914,300 per facility may be more accurate.

The Leona Street stormwater facility was constructed with a deeper sediment storage area and
potential future location of buildings, sanitary, and water service lines were incorporated into the
design layout in preparation for future addition of a coagulant treatment system. A preliminary
engineering study is required to identify site specific implementation challenges and update individual
cost estimates.

The actual cost of each facility will vary due to the site-specific conditions and required sizing of
equipment and a more detailed preliminary engineering evaluation would be necessary in addition to
specific inflow and coagulant pilot testing to determine the needs of the site. Furthermore, based on
the design for floc removal currently under consideration, the City will need to purchase a remote
dredge to remove the floc from facilities for discharge to the sanitary sewer system. The dredge cost
is estimated at $250,000 and can be used for any and all facilities constructed by the City.
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Annual maintenance costs were also estimated for the Leona Street and Northland Avenue coagulant
systems. The annual maintenance cost estimate was also updated based on the Starkweather Creek
(City of Madison) analysis for base operation and maintenance (O&M) components, such as routine
site inspections, water quality monitoring, coagulant usage and floc disposal.

Using this information, the potential coagulant retrofit list of ponds from the 2014 study was updated
and the new costs are shown in Table 4-8. The prior stormwater management plan estimated a cost
range per annualized incremental pound of TP between $317 and $7,283. Using the updated capital
and annual operation and maintenance cost estimating approach results in a cost range per
annualized incremental pound of TP between $1,183 and $72,366. The wide range is due to a number
of factors including current pond removal efficiencies and the adjustment in how costs are calculated,
indicating that some ponds appear to be potentially much more (or less) efficient on a cost per pound
basis. The highest cost per pound of TP is associated with the Mud Creek South Pond and is due to
the small drainage area and pollutant reductions associated with that facility, suggesting that it may
not be practical to consider that location. That facility was also the high outlier in the 2014 study.
Removing that facility creates a much tighter range to between $1,183 and $4,220 per pound of TP
annually.

A variety of factors have held the City back from implementing this practice, including requirements
for monitoring system performance (due to lack of WDNR guidance and inability to model the practice)
and the associated cost of implementation coupled with the uncertainty of results and TP reduction
credit. It appears that the WDNR is in the process of putting together a committee to evaluate this
treatment practice and is likely therefore to publish guidance that would be helpful to the City of
Appleton and others considering this technology on the expectations and efforts required.

Additionally, the City of Appleton wastewater utility has concerns on the impact of discharged floc to
their system operation and will want to know if there is any particular timing required for discharge of
the material based on other plant operations and loads so they stay within their permit limits. Pilot
testing, including bench scale testing of floc on wastewater processes will likely be needed. Once site
specific evaluations are completed, the cost estimate should be updated in consultation with
wastewater staff to confirm how their discharge cost structure will be applied.
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Table 4-8. Enhanced Settling (Coagulant Treatment) Alternatives Cost Analysis

Base TP Existing TP Incremental TP Rir:::jnwiﬁ: P (B) Base Annual (D) Total Annualized
Drainage | Load with Existing Pond TP Remaining Load Reduction with Coagulant System (A) Annualized . (C) Variable Annual . Cost/Pound of
Reachshed Pond Name . . . Coagulant . . Operation and . Annualized Cost
Area (ac) | No Controls = Reduction Efficiency | with Wet Pond | Coagulant Treatment Capital Cost Capital Cost . Maintenance Cost Incremental TP
(Ibs/yean) (Ibs/year) (Ibs/year) Treatment Maintenance Costs (A+B+C) Removed
y Yy y (Ibs/year)

Garners Creek Kensington 911 727 60.2% 290 181 109 $914,300 $33,630 $35,000 $195,891 $264,521 $1,464
Conkey 153 132 55.4% 59 39 20 $914,300 $33,630 $35,000 $32,807 $101,437 $2,601

Leona St 196 166 58.5% 69 44 25 $914,300 $33,630 $35,000 $42,133 $110,763 $2,520

MPPNE 220 176 52.0% 84 58 26 $914,300 $33,630 $35,000 $47,255 $115,885 $1,999

Lower Fox River (DS) MPPS 529 457 51.3% 223 154 69 $914,300 $33,630 $35,000 $113,695 $182,325 $1,183
Pershing 104 84 55.5% 38 25 13 $914,300 $33,630 $35,000 $22,333 $90,963 $3,653

Reid GCE 162 132 56.0% 58 38 20 $914,300 $33,630 $35,000 $34,757 $103,387 $2,705

ReidGC S 225 181 56.0% 79 52 27 $914,300 $33,630 $35,000 $48,276 $116,906 $2,233

Lower Fox River (DS) Totals $6,400,100 $235,410 $245,000 $341,257 $821,667 $2,002

Pierce Park 343 282 33.2% 188 146 42 $914,300 $33,630 $35,000 $73,745 $142,375 $976
Lower Fox River (US)

Schindler 441 Pond 146 98 44.1% 55 40 15 $914,300 $33,630 $35,000 $31,342 $99,972 $2,480

Lower Fox River (US) Totals $1,828,600 $67,260 $70,000 $105,087 $242,347 $1,302
Crossing Meadow 40 33 16.9% 27 22 5 $914,300 $33,630 $35,000 $8,671 $77,301 $3,448
Mud Creek Mud Creek S 6 5 66.2% 2 1 1 $914,300 $33,630 $35,000 $1,337 $69,967 $72,366
Northland Ave 115 96 61.9% 36 22 14 $914,300 $33,630 $35,000 $24,700 $93,330 $4,220

RGL Lagoons Pond 232 191 67.8% 61 33 29 $914,300 $33,630 $35,000 $49,923 $118,553 $3,613

Mud Creek Totals $3,657,200 $134,520 $140,000 $84,631 $359,151 $4,586

Assumptions:

(1) Coagulant Treatment Assumes increases TP to 85% for each individual wet detention pond receiving treatment (regardless of initial efficiency or overall size)
(2) Annualized Capital Cost assumes 100-year life on structural and pipe related items, 35-year life on controls and other equipment (roughly a 60-40 split of all cost items), and 3% inflation.

(3) Annualized Capital does not include cost of ~$250,000 for remote operated dredge required to remove floc from ponds. That is separate implementation plan line item. Impact of adding into annualized cost is approx. 5% increase in annualized cost/pound of incremental TP removed (assuming 3% inflation and
35-year equipment life which may be aggressive).

(4) Base Annual O&M cost for weekly site visits and supplies allowance is $35,000 per site regardless of size. Variable Annual O&M cost based on chemical cost, floc removal/disposal and energy usage of $215/acre of drainage area.
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4.5 Hydrodynamic Separation Devices

Hydrodynamic separation devices (HSDs) are devices with sumps (catch basins, oversized manholes,
proprietary devices, etc.) that generally treat smaller drainage basins in more heavily urbanized areas
that are not conducive to larger SMP facilities. The City has included the evaluation of these types of
devices in many prior studies and maintains a list of potential HSD locations.

4.5.1 HSD Alternatives

Potential HSD locations for future implementation are shown on Figure 4-3 with their associated
drainage areas. Drainage areas were not generally reviewed or modified from the prior study. The
identified HSDs are based on the prior inventory of potential structures and was updated to remove
those that have been installed since the last Citywide SWMP update.

The HSDs are categorized into two types, those that do not drain to a regional SMP and those that do.
The reason for the distinction is because the City would not be able to take TSS or TP credit for HSDs
that drain to an existing regional practice because they would not provide a measurable further
improvement in water quality. However there still may be other reasons for the City to implement those
HSDs, especially if they can extend the time period between dredging of the facility and aid in materials
management.

The expected TSS reduction efficiency for each potential HSD from the prior study was used for this
analysis; HSDs were not re-modeled to verify TSS or TP reductions. The expected reductions were also
compared with the existing reductions obtained by street cleaning alone. HSDs were assumed to
provide at least 10 percent TSS reduction above the reductions achieved by street cleaning. A more
thorough analysis is needed to provide better estimation on the added TSS and TP removal efficiency
associated with HSDs. Initially, this would include a broader WinSLAMM analysis of various potential
HSD installations to determine if a reasonable correlation can be made between TSS and TP
reductions under various situations and if the WDNR would agree to using that correlation, or if they
will require that each HSD be modeled.

Table 4-9 contains a summary of potential HSDs by reachshed for those that are not tributary to a
regional facility. Upcoming street projects through 2026 were reviewed by intersecting the limits of the
roadway projects and potential HSDs that could be implemented as part of these projects. Those HSDs
are presented for potential installation in the implementation plan. Appendix B contains assumptions
related to annual maintenance and two tables with a detailed listing of each individual HSD by
reachshed for the two aforementioned categories.
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Table 4-9. Summary of HSDs Not Tributary to a Regional SMP

Number of _ No Controls | ExistingTSS Estimated HSD | Estimated Reachsh_ed No Controls | Existing TP Estimated HSD | Estimated Reacpshe_d TP
Drainage Incremental TSS | TSS Impact (Reduction) Incremental TP | Impact (Reduction) if All
TMDL Reachshed HSDs TSS Load Removed . . o TP Load Removed . e
Identified Area (ac) tons/yean. | (tons/yean Reduction if All Identified HSDs are (ibs/year) || (bs/yean Reduction Identified HSDs are
y y (tons/year) Implemented y y (Ibs/year) Implemented
Lake Winnebago 11 43.10 4.41 0.83 0.54 0.87% 33.77 3.81 2.49 0.54%
Lower Fox River (DS) 57 580.78 83.68 17.89 8.42 1.01% 503.67 67.45 16.46 0.33%
Lower Fox River (US) 20 94.87 13.41 2.32 1.37 0.64% 82.44 9.08 3.77 0.29%
Mud Creek 7 36.99 7.04 1.46 0.70 0.43% 30.95 4.41 1.14 0.13%
| |
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4.5.2 HSD Cost Estimates

Because these practices are typically installed at the time of a road reconstruction project, only the
capital cost of the HSD structure itself was used in the cost analysis. Further, because the
recommended size associated with each HSD was not included in the 2014 study analysis and is not
available without reviewing each of the original studies, a standard HSD size of 96-inches in diameter
was assumed. A capital cost per HSD of $25,000 was assumed based on review of X-19 and Y-20 City
project bids and construction pricing.

Also, while each device is unique in the individual actual maintenance requirements, no attempt was
made to develop an individual maintenance cost by device due to location or HSD size. A new average
annual maintenance cost of $775 per device was estimated based on discussion with City staff from
a review of labor and equipment cost associated with what was felt to be a typical cleaning operation.

Cost information is also shown with cost effectiveness per incremental ton of TSS or pound of TP in
the detailed tables in Appendix B. Annualized cost effectiveness ranges from a low of about $2,500 to
almost $100,000 per ton of TSS with an average of about $23,500. Annualized cost effectiveness
ranges from a low of about $1,800 to almost $31,000 per pound of TP, with an average of about
$9,000. The cost effectiveness range is quite variable depending on the specific HSD and may factor
into the City’s consideration for future implementation.

4.6 Non-regional SMPs

There are over a hundred small, non-regional SMPs located across the City, many of which were
included in this study and described in Section 3.3.5. While less impactful than larger, regional
facilities, these smaller SMPs can nevertheless help the City get closer to compliance with TMDL
standards.

In the prior study, the City evaluated the use and implementation of biofilters and porous pavement
for potential application on smaller private (or public) property locations. Site specific examples were
evaluated and then extrapolated Citywide to determine a potential impact and associated cost with a
broad implementation. The analysis identified up to $6 million in annualized costs for small practices
to be installed throughout multiple areas in Mud Creek and the Lower Fox River (Upstream and
Downstream) reachsheds without achieving TMDL compliance. An exercise of that nature on a citywide
scale becomes more academic and requires numerous assumptions that cannot accurately represent
the potential uniqueness of each individual circumstance, such as direction of drainage and ability to
locate the desired practice; understanding of real impact on a facility’s operation and ability to
incorporate a treatment practice; cost of land or easement; and other factors. Additionally, in
2015-2016, the City constructed porous pavement in a parking lot and on a street. The installations
used paver blocks adjacent to concrete pavement and curb and gutter, over open graded stone
galleries. Settlement of the paver blocks created significant challenges for snowplow operations.

For these reasons, while it is assumed that smaller facilities of this type may continue to be installed
over time and should be considered as part of the City’s long-term implementation plan in some
manner, it is unlikely that the City would try to take on a program to implement private property
practices on a citywide scale. The City has attempted to, and will continue to consider, partnering with
a private entity to implement or expand a facility on private property when opportunities present
themselves. Modifying the City’s post-construction stormwater management ordinance is another way
to accomplish the objective to address smaller individual developed areas as they redevelop and
would put the bulk of the effort to do so on the owner/developer.
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4.6.1 Non-regional SMP Sites Evaluation

Part of the scope of this study included evaluating five locations to continue to advance the City’'s
understanding on the impact and potential effectiveness of these smaller practices. Sites were located
in reachsheds not currently meeting TMDL reduction requirements: the upstream and downstream
Lower Fox River reachsheds and the Mud Creek reachshed. The locations of the five sites within the
reachsheds are shown on Figure 4-4 in Appendix A. The sites were selected because they all have
large parking areas that would both produce a larger pollutant load, but also could likely be configured
to incorporate an SMP. Different types of SMPs were also evaluated for these sites, including rain
gardens, biofilters, porous pavement and catch basins. Devices were sized to fit within each site’s
local constraints and to meet WDNR guidance for each facility where necessary/possible. Figures 4-5
through 4-9 in Appendix A depict the area treated, and location of identified potential treatment
device(s). The SMPs were modeled in WinSLAMM to determine their TSS and TP removal efficiencies
for their site and their impact on TSS and TP reductions for the reachshed as a whole, as summarized
on Table 4-10.
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Table 4-10. Non-Regional Potential SMP Evaluation

Site Site SlteW|de.TSS Sitewide TSS % Rea!chshed- SIteWId(:’: TP Sitewide TP % Reaf:hshed-
Number Reachshed Address SMP Type Reduction Reduction Wide TSS Reduction Reduction Wide TP
(tons/year) Reduction (%) | (Ibs/year) Reduction (%)
. Lower Fox 200E Biofilter 0.26 79.5% 0.12% 0.85 64.3% 0.07%
River (US) | Washington | pos pavement 0.30 89.5% 0.14% 0.95 86.4% 0.07%
Biofilter 0.23 85.7% 0.03% 1.18 69.5% 0.02%
2 Lower Fox 825E Stormfilter 0.19 70.1% 0.02% 0.88 52.1% 0.02%
River (DS) Wisconsin
Sand Filter 0.22 80.0% 0.03% 0.97 57.4% 0.02%
Catchbasins 0.07 22.0% 0.04% 0.22 20.6% 0.03%
3 Mud Creek | W 4th Street
Porous Pavement 0.17 52.4% 0.10% 0.55 50.9% 0.06%
4 Lower Fox 116N Rain Gardens 0.32 89.2% 0.15% 1.47 89.0% 0.11%
River (US) Linwood
5 LowerFox | NSuperior | b 0\ pavement 1.21 89.3% 0.57% 3.86 86.0% 0.30%
River (US) Street
| |
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4.6.2 National Program Examples

An additional scope item included researching national programs for what other locations are doing to
make progress with stormwater quality management. During the research for this effort, a number of
observations were made:

1. Thereis no universal best approach to implementing stormwater management measures for water
quality improvement

2. Some programs include practices such as planting of additional trees that state benefits that
appear contrary to some recent research on the impact of trees on nutrient loadings in an urban
environment during the fall

3. Green infrastructure (Gl) seems to be a fairly common theme (EPA and other have programs and
documents on the benefits of green infrastructure), yet there are many examples of failed
Gl installations, usually due to improper or unaccomplished maintenance

4. Other TMDLs are seeking to mitigate chlorides, biochemical oxygen demand (BOD), bacteria,
thermal discharges, and other pollutants.

The City of Los Angeles, California has an extensive program for watershed protection and to address
TMDLs. The program includes low impact development, green infrastructure, and a collaborative
approach with other municipalities, non-governmental organizations, and community members to
implement “Enhanced Watershed Management Plans” for Los Angeles’ five watersheds. Also, in 2004,
the City of Los Angeles received voter approval for a $500 million general obligation (GO) bond to fund
projects that fit into four general categories that are focused on providing water quality benefits in an
effort called “Proposition O”. (Source: City of Los Angles Watershed Protection website) This seems
like a large amount but, compared to the City of Los Angeles approved annual general fund revenue
budgeted in 2004-2005 year of $3.65 billion, it is less than 14 percent of that year’'s anticipated
revenues. For comparison, the City of Appleton’s 2021 General fund revenue was set at $61.7 million.
A similar GO bond by the City of Appleton would be valued at about $8.5 million, which would be
impactful, but would only fund a portion of the work needed. (Source: City of Los Angeles and City of
Appleton annual budget reports). Furthermore, this impact would not be spread out of the City of
Appleton’s general fund, but would impact the Stormwater Utility, which estimated 2021 revenue of
$11.8 million.

Another example of a program to achieve TMDL compliance that is closer to home is the Menomonee
River Watershed-Based MS4 Permit (WPDES Permit No. WI-S065404-2). This permit consists of a
group of 11 MS4s (five villages, five cities, and Milwaukee County). This permitted group is unique in
that while they have individual permit benchmarks, they are allowed to operate together to improve
the overall health of the Menomonee River Watershed to comply with permit requirements collectively
where pooling resources is determined to be more efficient. The specifics for how a project is selected,
accomplished, paid for, and how credit for improvements are shared are determined by the
collaborating permittees (Source: WDNR Fact Sheet for WPDES Permit No. WI-S065404-2).

The key takeaway from this cursory review of other national programs is that there is no one-size-fits
all approach to TMDL compliance. While there are a variety of tools for moving towards compliance,
selecting the right practice takes time and effort. Collaboration can take many forms and range from
permittees tied to a shared permit to local cost share or engineering support for a stormwater practice
that provides benefits to both parties. The City has collaborated with the Wisconsin Department of
Transportation to construct and maintain a stormwater pond for the Hwy 441/0Oneida Street
reconstruction and also with developers to manage private and public land together in shared SMPs.
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4.7 Impacts of New Development and Redevelopment

As part of this Citywide water quality plan, it was desired to understand the impacts that both new
(future) development and existing areas that redevelop have on water quality pollutant loadings. As
the City grows and redevelops, there will be incremental impact, either positively or negatively, on the
City’s overall level of pollutant reduction and can provide some insight into how ordinance changes
could impact future pollution reductions. Some municipalities are changing their ordinances to require
higher levels of pollution control/reduction to place more of the burden on new development and
redevelopment sites. These changes can provide incremental improvements in water quality but are
also impactful to developers and can be challenging to convince development stakeholders (internal
and external) to accept such a change.

4.7.1 New Development

The WDNR TMDL Guidance for MS4 Permit Planning, Implementation and Modeling Guidance requires
the TMDL analysis area to include all land areas within its corporate boundary unless it is listed as
optional (e.g., riparian areas). Therefore, as the City grows, so will its no controls and with controls
pollutant loadings.

The Upper Fox/Wolf TMDL report states that a reserve capacity of 5 percent was set aside for future
discharges, changes in current discharge loading, and other sources not defined through the TMDL
associated with controllable loads (does not include background or general permitted baseline loads);
however, there is no direct application or allowance of new development to individual municipalities
or other sources of pollutant loads. When reviewing the Lower Fox River TMDL report, that document
states that the analysis did not include any reserve capacity for future growth of municipalities. The
two main factors attributed to the lack of any reserve capacity for MS4 communities are: (1) the
expectation that often growth is attributed to the conversion of agricultural land into urban land uses
(which the report suggests TP and TSS loads may remain the same or decrease but is not guaranteed),
and (2) the need to comply with NR 151 and NR 216 requiring new development to reduce pollutant
loads.

As the City boundary expands or open land within the current City boundary develops (for areas not
already identified as developed), the impacts will be incorporated into future water quality plan
updates. The City of Appleton Water System Master Plan, October 2019, identified several areas
(named A through X) that were poised to develop in 10, 20, and 30 years (see AECOM Figure 3-3
Future Service Area and Land Use in Appendix B for area locations). The analysis identified the type
and acreage of land use and the timing of development which averaged between about 80 and
120 acres per year of new development. Some of those areas were already fully developed as of 2019.
The map and table of land use identifying anticipated buildout timing were used in this study to
approximate the impact of future development over those 10, 20, and 30 years by TMDL reachshed.
A TSS reduction of 80 percent was assumed for all areas as required under the City’s current post-
construction ordinance, and a TP reduction of 54 percent was also assumed based on existing
modeling associated with wet detention SMPs. It is important to note that TP reductions can vary
depending on the practice used.

Under the current post-construction ordinance, all reachsheds will see positive movement towards
TMDL compliance as areas develop. However, the Bear Creek TMDL TSS reduction requirement is
84 percent, which is higher than the current ordinance requirement of 80 percent for new
development. In addition, the TMDL TP reduction requirements are 68.6 percent in Garners Creek and
85.6 percent in both Bear Creek and Lake Winnebago reachsheds, all of which are higher than the
anticipated TP reduction of 54 percent that is commensurate with the 80 percent TSS reduction. That
means that for the reachsheds noted, there will be a shortfall between the TMDL goals and new

Brown o Caldwell

4-21

Appleton SWMP Final Report.docx



City of Appleton Stormwater Quality Management Plan Section 4

development reductions that theoretically the City would need to make up in other areas to achieve
the goals. A table with an analysis of projected future loads and reductions for the next three decades
based on the provided information and analysis with TMDL reachshed information is included in
Appendix B.

4.7.2 Redevelopment

The impact of future redevelopment areas on the City’s ability to make progress towards meeting the
various TMDL reachshed goals was evaluated. The City’s current post-construction stormwater
management ordinance has two redevelopment conditions: (1) areas 5 acres and larger are required
to achieve an 80 percent reduction in TSS compared to no controls (TP reduction is assumed to be
approximately 54 percent under this condition using wet detention as a surrogate SMP); and (2) areas
from 1 to 5 acres are required to achieve a 40 percent reduction in TSS compared to no controls (TP
reduction is assumed to be 27 percent under this condition based on the assumption used in the
aforementioned WDNR guidance document, p. B).

To evaluate this scenario, the database used to develop the with controls condition for this project was
evaluated and areas were extracted for land uses that had no existing SMPs or had existing SMPs that
were underperforming the reductions required under the City’s ordinance. The analysis assumed that
no maximum extent practicable (MEP) relief from the requirements is granted, but it is acknowledged
that will likely happen as allowed by City ordinance. The analysis also did not include reducing the area
of disturbance or impervious area triggers to increase the number of parcels that could be impacted
by the ordinance, but that is something that the City could consider as a modification to the current
ordinance. The loads associated with those areas were then reduced based on the City’s current post-
construction ordinance and the new TSS and TP loads were aggregated by reachshed and are reported
in Table 4-11.

No specific timeline was applied to the redevelopment in any particular reachshed but rather was used
to evaluate the full potential progress towards meeting TMDL target reductions. The City Community
Development Department currently does not keep track of acres of redevelopment. However, based
on a review by City staff of permit submittals over the last 10 years, it was estimated that the current
rate of redevelopment is 20 acres per year. The results are noted in the “Redevelopment TSS (or TP)
Incremental Reduction Percentage” columns in Table 4-11. The impact varies quite a bit between the
various reachsheds, ranging from O percent to 18.6 percent improvement for TSS and O percent to
8.6 percent for TP. The greatest impact of redevelopment is in the Lower Fox River and Mud Creek
reachsheds. The table suggests that over time Mud Creek could reach compliance with TMDL TSS
reduction requirements through redevelopment in that reachshed.

This same dataset was also used to evaluate other potential ordinance requirement alternative
scenarios, including requiring redevelopment control to the City’s current post-construction ordinance
levels for new development or TMDL reachshed targets for TSS and TP, whichever is greater. The
analysis shows modest gains in incremental reductions, with the greatest impact of the change
affecting the Lower Fox River reachsheds. Results are shown in Table 4-12.

A review of ordinances in other surrounding areas and Fox River tributary communities shows almost
a 50-50 split between communities using NR 151 reduction requirements and those that are requiring
TMDL reachshed reductions. The list of communities included in the review and their requirements
are shown on Table 4-13. This information was shared with the City of Appleton Community
Development Department which was not opposed to bringing an ordinance change forward to the City
Common Council for consideration.
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Table 4-11. Redevelopment Analysis Under Existing Ordinance Requirements

Total Suspended Solids

Current Conditions

Improvement Under Existing Ordinance Requirements

TMDL Reachshed Total Reachshed No Controls TSS Load With Controls TSS TMDL Target TSS Wi'.th Controls TSS IsTSS L?Gd Potential Redevelopment Redeveloprpent Incremental Futur.e Reachshed TSS IsTSS L?Gd
Area (ac) (tons/yean) Load Reduction Load Reduction % Reduction % (Compared to Reduction Redevelopment Increm?ntal TSS Load | TSS Reduction % (Compared | Reduction % (Compared to | Reduction
(tons/year) no controls total load) Target Met? Area (ac) Reduction (tons/year) to no controls total load) no controls total load) Target Met?
Apple Creek 3,388 332.3 231.8 52% 69.7% Yes 411 12.3 3.7% 73.40% Yes
Duck Creek 57 3.8 2.8 52% 73.7% Yes 0 0.0 0.0% 73.7% Yes
Garners Creek 1,576 236.7 179.7 60% 75.9% Yes 391 5.1 2.2% 78.1% Yes
Lower Fox River (DS) 5,966 830.6 298.7 72% 36.0% No 950 82.3 9.9% 45.9% No
Lower Fox River (US) 1,664 229.1 57.9 72% 25.3% No 242 26.9 11.7% 37.0% No
Mud Creek 1,055 164.7 47.1 43% 28.6% No 265 30.7 18.6% 47.2% Yes
Bear Creek 137 4.6 1.2 84% 25.8% No 0 0.0 0.0% 25.8% No
Lake Winnebago 427 47.2 10.6 20% 22.4% Yes 19 2.7 5.7% 28.1% Yes
Total Phosphorus
Current Conditions Improvement Under Existing Ordinance Requirements
TMDL Reachshed Total Reachshed No Controls TP Load With Controls. TP TMDL Target TP Load Wi.th Controls TP IsTP Lo.ad Potential Redevelopment Redevelopment Incremental Futu.re Reachshed TP IsTP and
Area (ac) (Ibs/yean) Load Reduction Reduction % Reduction % (compared to Reduction Redevelopment Incremfental TP Load TP Reduction % (compared | Reduction % (compared to Reduction
(Ibs/year) no controls total load) Target Met? Area (ac) Reduction (Ibs/year) to no controls total load) no controls total load) Target Met?
Apple Creek 3,388 2,277.2 1,107.9 40.5% 48.3% Yes 411 41.7 1.8% 50.1% Yes
Duck Creek 57 33.7 16.4 40.5% 48.5% Yes 0 0.0 0.0% 48.5% Yes
Garners Creek 1,576 1,280.0 7173 68.6% 56.0% No 391 6.7 0.5% 56.6% No
Lower Fox River (DS) 5,966 5,015.6 1,179.9 40.5% 23.5% No 950 234.7 4.7% 28.2% No
Lower Fox River (US) 1,506 1,281.0 168.5 40.5% 15.4% No 242 81.5 5.9% 21.1% No
Mud Creek 1,055 868.0 180.1 48.2% 20.8% No 265 744 8.6% 29.3% No
Bear Creek 137 46.9 5.4 85.6% 11.4% No 0 0.0 0.0% 11.4% No
Lake Winnebago 586 456.1 98.3 85.6% 15.3% No 19 9.8 2.8% 18.1% No
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Table 4-12. Redevelopment Analysis Under Potential Modified Ordinance Requirements

Total Suspended Solids

i Improvement Under Modified Ordinance Requirements (Greater of Existing Requirements or TMDL Target)
Current Conditions
With Controls TSS With Controls TSS Is TSS Load Potential Redevelopment Redevelopment Future Reachshed TSS | IsTSS Load
TMDL Reachshed Total Reachshed | No Controls TSS Load Ith Lontros TMDL Target TSS 'th Lontro's S 0a otentia edevelopmen Incremental TSS uture Reachshe S 0a
oad Reduction . eduction % (Compare eduction edevelopmen ncrementa oa . eduction % (Compare eduction
Load Reduct Reduction % (C d Reduct Redevel t | | tal TSS Load Reduction % (C d Reduct
0, 0,
Area (ac) (tons/year) Load Reduction % . Reduction % (Compared
(tons/year) to no controls total load) Target Met? Area (ac) Reduction (tons/year) to no controls total load) Target Met?
to no controls total load)
Apple Creek 3,388 332.3 231.8 52% 69.7% Yes 411 12.9 3.9% 73.6% Yes
Duck Creek 57 3.8 2.8 52% 73.7% Yes 0 0.0 0.0% 73.7% Yes
Garners Creek 1,576 236.7 179.7 60% 75.9% Yes 391 5.5 2.3% 78.2% Yes
Lower Fox River (DS) 5,966 830.6 298.7 72% 36.0% No 950 107.6 13.0% 48.9% No
Lower Fox River (US) 1,664 229.1 57.9 2% 25.3% No 242 35.0 15.3% 40.6% No
Mud Creek 1,055 164.7 47.1 43% 28.6% No 265 314 19.1% 47.6% Yes
Bear Creek 137 4.6 1.2 84% 25.8% No 0 0.0 0.0% 25.8% No
Lake Winnebago 427 47.2 10.6 20% 22.4% Yes 19 2.7 5.7% 28.1% Yes
Total Phosphorus
Current Conditions Improvement Under Modified Ordinance Requirements (Greater of Existing Requirements or TMDL Target)
. . . Redevelopment
TMDL Reachshed Total Reachshed No Controls TP Load With Controls. P TMDL Target TP Wlt!‘l Controls TP IsTP Lo.ad Potential Redevelopment Incremental TP Futur(? Reachshed TP IsTP Lo.ad
Load Reduction . Reduction % (compared Reduction Redevelopment Incremental TP Load . Reduction % (compared Reduction
0, 0,
Area (ac) (Ibs/year) Load Reduction % . Reduction % (compared
(Ibs/year) to no controls total load) Target Met? Area (ac) Reduction (Ibs/year) to no controls total load) Target Met?
to no controls total load)
Apple Creek 3,388 2,277.2 1,107.9 40.5% 48.3% Yes 411 43.6 1.9% 50.2% Yes
Duck Creek 57 33.7 16.4 40.5% 48.5% Yes 0 0.0 0.0% 48.5% Yes
Garners Creek 1,576 1,280.0 717.3 68.6% 56.0% No 391 7.7 0.6% 56.6% No
Lower Fox River (DS) 5,966 5,015.6 1,179.9 40.5% 23.5% No 950 307.9 6.1% 29.7% No
Lower Fox River (US) 1,506 1,281.0 168.5 40.5% 15.4% No 242 104.4 7.5% 22.9% No
Mud Creek 1,055 868.0 180.1 48.2% 20.8% No 265 76.2 8.8% 29.5% No
Bear Creek 137 46.9 5.4 85.6% 11.4% No 0 0.0 0.0% 11.4% No
Lake Winnebago 586 456.1 98.3 85.6% 15.3% No 19 9.8 2.8% 18.1% No
| |
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Table 4-13. Stormwater Quality Ordinance Research

Pollution Reduction Requirements Requirements Applicability
Municipality TMD;:::::;;SSS/ L 1Rfesd?:</:t/|:|?s% LS Disturbed Area New Impervious Area
Appleton, City of X 1 acre

Calumet, County of X 1 acre 20,000 sf
DePere, City of X 1 acre 20,000 sf
Fox Crossing, Village of X 1 acre 20,000 sf
Grand Chute, Town of X 1 acre 4,000 sf
Green Bay, City of X Tiered 1/4 acre
Harrison, Village of X 1 acre 20,000 sf
Kaukauna, City of X 1 acre 20,000 sf
Kimberly, Village of X 1 acre 20,000 sf
Little Chute, Village of X 1acre 20,000 sf
Menasha, City of X 1acre 20,000 sf
Neenah, City of X 1 acre 20,000 sf
Outagamie, County of X 1 acre 20,000 sf

Note: 1 -DePere has stormwater utility fee incentive if you meet TMDL reduction requirements.

4.8 Pollutant Trading

Rather than solely implementing source controls or other SMPs on the City’s stormwater management
system, another alternative is to identify entities or sources available for water quality pollutant
trading.

The WDNR’s “Guidance for Implementing Water Quality Trading in WPDES Permits” was updated on
June 1, 2020. The guidance document is intended to assist with developing and implementing trades
associated with various WPDES permits as authorized in s. 283.84 Wis. Stats. Trades may be used by
industrial and municipal WPDES permit holders to demonstrate compliance with water quality-based
effluent limitations (WQBELs). Trading is different from, and not to be confused, with adaptive
management. Adaptive management is typically for phosphorus compliance only and must
demonstrate evidence through monitoring of in-stream phosphorus concentrations and eventually
achieving phosphorus water quality criteria in the water of focus. It is important to note that an
adaptive management approach must be under the lead of a Wastewater Treatment Plant. A
stormwater program cannot undertake an adaptive management approach on its own.

Water quality trading can be applied to a number of pollutants, not just phosphorus, and involves the
purchase or creation of “credits” in the watershed to achieve compliance. A trade can be between two
point sources “point to point” or a point source and nonpoint source “point to nonpoint”. Municipal
stormwater runoff and discharges are sometimes referred to as nonpoint sources and other times as
point sources. For the purpose of trading, stormwater is considered a point source, as is the City of
Appleton’s wastewater treatment plant discharge. “Nonpoint sources” are land management activities
that contribute runoff, seepage, or percolation which adversely affects water quality, such as
agricultural runoff.
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The various potential pollutant trading options available to the City of Appleton’s stormwater
management program were evaluated. Details are included in the Water Quality Trading Alternative
Summary document located in Appendix B and highlights are noted in the following sections.

4.8.1 Water Quality Trading in Agricultural Areas

While water quality trading is not new to Wisconsin, it is not widely utilized as a tool for WPDES permit
compliance. To assist in understanding some past trades and considerations in agricultural situations,
City of Appleton and BC staff met with Jessica Schultz, Executive Director of the Fox-Wolf Watershed
Alliance (FWWA), on January 21, 2021. As part of the discussion, Jessica shared her experiences from
her feasibility study “Exploring Water Quality Trading for Compliance” with Neenah-Menasha and
Fox-West Regional Sewerage Commissions and the Heart of the Valley Metropolitan Sewerage District
(Wisconsin’s first water quality trade in a TMDL watershed). During that discussion, Jessica noted that,
while there have been some positive changes associated with WDNR guidance, her experience has
been that, in its current state, water quality trading continues to be a rather costly method of moving
towards compliance that involves considerable risk in most cases.

Based on FWWA'’s experience with trading and the current WDNR guidance, it appears that the best
scenario for a trade working with agricultural land would result if the City had an opportunity to convert
agricultural lands into the City’s parks and open space plan. In this instance, the purchase of the land
would match other objectives of the City, would not have the secondary impact of removing land areas
that might be otherwise developable and beneficial to the tax base, and would provide the desired
long-term benefit. The number of credits available would depend on the specific identified final use of
the land and need to go through the full pollutant loading evaluation effort and trade process in the
WDNR guidance. The proposed trade must be approved by the WDNR through the Notice of Intent
process and follow the guidance outlined to be eligible. Past acquisition or instances are not eligible.

During a review with the City of the concept to implement a trade with an agricultural area through
conversion of the ag land to park land, it was noted that the City may have such an opportunity where
a future park site is suggested on farmed land currently owned by Thrivent in the Apple Creek
Reachshed. While the Apple Creek reachshed does not need further TSS or TP reductions, excess
reductions could be applied to the Lower Fox River DS Reachshed. A brief desktop analysis was
conducted (see Appendix B) using information from the Lower Fox River TMDL report to evaluate the
base load and load reduction requirements for ag land in the Apple Creek Reachshed and using
WinSLAMM to assess the loads associated with parkland.

This scenario was discussed with WDNR staff. There are a number of potential challenges with this
specific trade as noted in the discussion items presented in Appendix B. Although it is possible that
the credit that could ultimately be obtained, proving evidence of actual improvement to the Apple
Creek reachshed may challenging because of existing stormwater practices treating the area in
question. Also, a trade such as this would require the City to move from their current General Permit
to an Individual Permit, as that is the mechanism that the WDNR uses to track trade related permit
compliance items. City staff review of the example individual permit provided by DNR determined
additional staff would be needed to meet the additional permit requirements. The addition of staff was
avoided in developing this plan.

4.8.2 Water Quality Trading with the City of Appleton Wastewater Utility

Beyond looking at agricultural areas for generating stormwater quality credits, the City also has the
potential to consider a trade between the City of Appleton’s Wastewater Utility (wastewater utility) and
the City’s stormwater management program. Excess credits available in the wastewater utility could
be purchased by the stormwater management utility to help close the gap on reachshed TMDL
compliance. The cost per pound to purchase the credits must be developed and compared to other
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Brown o Caldwell :

4-26

Appleton SWMP Final Report.docx



City of Appleton Stormwater Quality Management Plan Section 4

potential practices for cost effectiveness, and both entities must be willing to have the trade
incorporated into their permits and understand the long-term impacts of the trade.

City of Appleton stormwater staff and BC staff met with Chris Stempa, Deputy Director of Utilities for
the City of Appleton, on January 27,2021, to discuss this water quality option. The goals of the meeting
included obtaining an understanding of current wastewater utility operations and WPDES permit
requirements, review current treatment/discharge levels of TSS and TP compared to permit limits, and
initiate a discussion on potential water quality trading opportunities available to both parties.

The City's wastewater treatment plant discharges to the Lower Fox River Mainstem Downstream
Reach. The Lower Fox TMDL evaluated the point loads from the wastewater plant and a TP load
allocation was established in the TMDL for daily loadings to the reach of 20.69 lbs/day (7,556 lbs/yr),
which is a 43.7 percent reduction from their baseline load. The TMDL also allocated a TSS load of
465 bs/day (169,857 lbs/year) which did not result in a TSS load allocation reduction target being
established for the wastewater discharge.

The WPDES permit for the wastewater treatment plant includes discharge limits of 1,322 Ibs/day
(expressed as a monthly average) and 2,434 Ibs/day (expressed as a weekly average) for TSS. The
plant is operating under an interim limit of 1.0 mg/L for TP, but the discharge limit will be lowered to
23 Ibs/day (expressed as a six-month average) and 69 lbs/day (expressed on a monthly average) with
the issuance of the next permit. These current TSS and pending TP discharge limits are based on the
Lower Fox TMDL wasteload allocations for the plant. The current permit for the plant expires on March
31, 2022.

The wastewater utility would like to increase their factor/margin of safety for TP compliance, so are
unlikely at this time to be able to entertain a trade of any excess TP. However, TSS discharge loads
have been well below their permit levels and the load allocated to the wastewater utility in the TMDL.
Based on this information and the data presented in Appendix B, it appears that there may be an
opportunity for the stormwater utility to purchase excess TSS capacity/credits available from the
wastewater utility. Further clarification from the WDNR on this topic via email noted that a trade ratio
of 1.1:1 would be applied, resulting in approximately 124 tons per year of TSS available for trade. The
WDNR also noted that both entities would need to have their permits modified to reflect and document
that trade. This would mean that the City would need to have their General Stormwater WPDES Permit
modified to an Individual Permit.

To develop an estimated value of this trade, the cost for the City for the Leona Street Pond was used
as a reference for a recent regional stormwater management facility. The cost to construct the
Leona Street Pond was approximately $1,925,882, per City of Appleton Expense Reporting (includes
engineering, land acquisition, and construction related costs - but does not include any ongoing
maintenance costs) to remove 16.4 tons/year of TSS. However, Leona Street provides both
stormwater quantity and quality management and the City has typically allocated 40 percent of the
construction cost to stormwater quality. This would result in approximately $770,350 in construction
related costs and equate to approximately $46,973/ton of TSS removed. It is important to note that
the Leona Street detention facility was constructed with some features such as a deeper wet detention
pool to allow for the potential future addition and application of enhanced phosphorus treatment which
increases its cost somewhat over some other stormwater facilities. At 124 tons/year, the excess TSS
capacity of the Appleton WWTP is the equivalent of building over 7 (~7.56) Leona Street detention
facilities. If $50,000/ton of TSS is used, the present worth value of the 124 tons/year of excess WWTP
TSS would be $6,200,000.
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Ultimately the cost or value of the TSS trade from the wastewater utility would need to be negotiated
between the wastewater and stormwater utilities in consultation with the City Finance and Legal staff
to understand internal logistics. There would also need to be a clear understanding of the benefits to
both the wastewater and stormwater utility rate payers for the trade as they ultimately will bear the
cost of a trade. Additionally, there are reduced benefits to the stormwater utility if only TSS credit is
gained as both TSS and TP reductions are needed. Based on the WDNR indicating that the City’'s
stormwater management program would have to change from the General Permit to an Individual
Permit, the City is not currently interested in implementing a trade in the near term.

4.8.2.1 Other Potential Opportunities for Pollutant Trading

During the meeting, there was also discussion on how the wastewater utility and stormwater utility
might consider working together to evaluate and implement a shared trade with a nonpoint
(agricultural) source might work. There is interest from the wastewater utility to increase their margin
of safety with their TP discharge given the seasonal variability. Additionally, the use of chemical
treatment to achieve the TP levels on an ongoing basis is costly and may also provide some potential
relief to reduce polymer use and still be able to achieve wastewater plant WPDES permit levels reliably.
The balance of the TP reductions realized from a nonpoint source trade could be utilized by the
stormwater utility. The wastewater utility does not need additional TSS reductions, so any credits
realized in that regard could be available to the stormwater utility.

4.8.3 Water Quality Trading with City of Appleton TMDL Compliant Reachsheds

The only pollutant trading that the City has considered to date was discussed in the 2014 City of
Appleton Citywide Stormwater Management Plan, where excess TSS and TP in TMDL compliant
reachsheds were identified as an internal trade opportunity to help close the gap with downstream
reachsheds. This continues to be a viable and very cost-effective method to implement a trade since
there essentially is no cost because the TSS and TP reductions are already available and in the control
of the City. Section 3.3.6 of this report identified reachsheds with excess TSS (See Table 3-7) and TP
(See Table 3-8) that can be applied to the Lower Fox Mainstem. The City has confirmed with the WDNR
during this study that there is no trade ratio for the City to internally apply credit to a downstream
reachshed. However, one key caveat to this is that the City needs to have model evidence of each
pond performance with the ability to maintain the long-term performance before the credit can be
applied. Therefore, the City has scheduled the development of additional models to confirm these
expectations.

4.9 Technological Changes for Stormwater Pollution Removal

The City of Appleton utilizes various types of SMPs—wet detention, catch basins/HSDs, street cleaning,
and biofiltration—to treat stormwater discharges. The City has explored a variety of practices over the
years including implementing an enhanced leaf management program (as discussed in Section 4.2),
incorporating coagulant use with wet detention for enhanced TP removal (Section 4.4), and other
practices such as permeable pavement. As the City continues to grow in understanding of the potential
future application of technologies and program changes, some will work their way into the City’s efforts
to improve stormwater quality, while others may not. Regardless, the City remains interested in
understanding what other technological changes are taking place that could become additional tools
for implementation to further improve stormwater quality. While the City is open to considering new
technologies, it is also important to understand how the WDNR accepts these new technologies and
provides assurances that credit toward TMDL reduction targets is granted before any investment is
made. New technologies also come with limited cost data for long term operation and maintenance.
Some potential technologies for implementation or augmentation of current practices are presented
in the following sections.
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4.9.1 Proprietary Filtration Devices

Proprietary filtration devices are not necessarily new, but the variety of vendors and types of filters has
grown over the years. More importantly, the WDNR has developed a new technical standard (1010)
for Proprietary Storm Water Filtration Devices, and these types of devices are also now able to be
modeled more directly in WinSLAMM. The City of Appleton currently does not have any municipally
implemented proprietary filtration devices. The model and guidance document includes an evaluation
of pollutant removal and provides an expectation of filter maintenance frequency (filters are sized to
be replaced annually).

As part of a recent study to evaluate the conversion of a rural section of road to an urban section in
another community, BC considered multiple types of potential SMPs to treat stormwater discharges to
the required level of pollutant reduction. Proprietary filters were one of the practices evaluated.
Challenges with incorporating them included space restrictions (horizontal and vertical for structure
placement to physically install the devices and develop the required head to pass the needed flows)
and location for convenient access to replace the filter cartridges and maintain the devices annually
as required. One additional challenge for the evaluated site was the amount of off-site runoff that was
being treated by a grassed swale. Replacing the swale with an urban section of road would have
required a large number of filtration devices that could not be readily accommodated in the right-of-
way that was available.

A preliminary cost estimate to install four dispersed devices to remove 0.91 tons/yr of TSS and achieve
a 67 percent reduction suggested a capital cost of almost $135,000 (about $150,000 per ton of TSS).
That does not include the additional identified costs for storm sewer, design, and estimated $20,000
of annual maintenance cost needed to dispose and replace media packs.

4.9.2 Treatment Practice Augmentation

The addition of a coagulant treatment component to an existing (or future) wet detention facility is one
example of modifying (augmenting) a traditional type of treatment practice to enhance pollutant
removals. While the WDNR does not have a full standard developed for the use of coagulants, there
are documents for “Water quality review procedures for additives” and “Allowable usage rates for
water applied additives” available on the WDNR'’s website and a way that the WDNR would accept
pollutant reductions if this practice was utilized, without currently having a full technical standard
developed.

Two other types of additives that have been used to enhance pollutant removal effectiveness in a
traditional stormwater practice are iron filings and blast slag.

The Minnesota Stormwater Manual suggests that the incorporation of iron filings into a filtration media
aides in the removal of dissolved ©pollutants, particularly phosphorus. Source:
https://stormwater.pca.state.mn.us/index.php?title=lron_enhanced sand filter combined

The iron filings are typically mixed into a sand filter treatment device, but an example project also
included a sand infiltration bench in a wet detention pond. Depending on the device and how a sand
filter is incorporated, there can be aesthetic impacts as plants generally do not grow well in sand and
may be more appropriately suited to an industrial land use situation.

From a maintenance perspective it was noted that the devices should have a pretreatment component
to remove a significant portion of the solids, limiting drainage area can help maintain pollutant removal
efficiency, and that there needs to be good/easy site access for routine and periodic maintenance. As
phosphorus binds with the iron, the effectiveness will be reduced and eventually the media will need
to be removed and replaced.
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Another admixture incorporated into a stormwater practice was the City of Cudahy Wisconsin’s City
Hall and Squires Avenue Parking Lots and Green Alley project. That project incorporated air-cooled
blast furnace slag into the project to enhance pollutant removals with a permeable paver system and
a proprietary high rate biofiltration system. Source: https://www.estormwater.com/videos/2019-top-
project-city-hall-squires-ave-parking-lots-green-alley The project is undergoing a 3-year monitoring
effort to evaluate the effectiveness of the modified practices. The blast slag was obtained from an out-
of-state source which would increase the cost of the material and, like the iron filings noted previously,
will need to be replaced when they are no longer removing phosphorus at the desired rate.

4.10 Evaluate Compliance with General Stormwater Discharge
Limitations

An aspect of the scope of services associated with the grant that the City received from the WDNR
included a review and discussion/coordination with WDNR on WPDES Permit Section 1.9 “General
Stormwater Discharge Limitations” and consideration of that permit section when proposing SMPs
where appropriate. Communication with the WDNR noted that “Section 1.9 is a narrative description
of water quality standards. The intent of the permit as a whole is to meet the water quality standards.”

Further discussion and reflection with City staff on Section 1.9 and the statement from the WDNR led
to a conclusion that the City’s program seeks to address the water quality standards through a variety
of mechanisms including the City’s illicit discharge detection and elimination (IDDE) program. The
annual IDDE program includes a screening and inspection of city outfalls.
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Post-Construction Stormwater
Ordinance Updates

The City of Appleton periodically makes updates to the post-construction stormwater management
ordinance, and other ordinances as needed, to align with current WDNR regulations, improve usability,
and incorporate other improvements. The post-construction ordinance (Article VI of Chapter 20 of the
Municipal Code of the City of Appleton) was last modified in 2020 and became effective on
April 28, 2020. The ordinance updates included changes to definitions, general language, and
requirements to conform to regulations and increase usability.

As part of the Citywide study as outlined in the WDNR grant, the City reviewed potential revisions to
the ordinance as described in this section.

5.1 Post-Construction Stormwater Ordinance Updates

As part of this citywide stormwater management plan update, multiple potential revisions to the post-
construction stormwater ordinance were considered including:

Modifying TSS reduction percentage requirements to call for the more restrictive of eithe