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Executive Summary
The goal of this project is to provide the City of Green Bay with a starting point for implementing green
infrastructure (GI) to combat flooding, reduce water pollution, promote economic growth, and improve social
equity. However, the primary purpose of this project is flood mitigation. Increasing precipitation has caused
severe flooding issues from multiple sources and will only continue to worsen as the effects of climate change
become more apparent. Part of the solution will be to plan for and implement GI.
GI is "...the range of measures that use plant or soil systems, permeable pavement or other permeable
surfaces or substrates, stormwater harvest and reuse, or landscaping to store, infiltrate, or evapotranspirate
stormwater and reduce flows to sewer systems or to surface waters" (Environmental Protection Agency,
2019). Some strategies include rain gardens, green roofs, bioswales, trees, pervious pavement, and rain barrels.
The co-benefits of GI include reducing the heat island effect, filtering pollutants from waterways, habitat
connectivity, carbon sequestration, increasing air quality, promoting human health, and enhancing a
community’s resiliency to a natural disaster.
This project consists of engaging internal stakeholders within Green Bay, using GIS software to map suitable
locations for GI, determining a water capture goal, and working with GeoPlanner to create a collaborative
planning platform. Methods involved meeting with internal stakeholders to inform and gather feedback on the
project. Stakeholder feedback influenced mapping suitable locations to implement GI. The location analysis led
to the development of a stormwater capture goal. Lastly, a GeoPlanner template was createdto assist in the
planning aspect of GI implementation with the possibility of using it as a collaborative platform.
The results of this project involved the creation of three GI analysis maps, a GeoPlanner template, and future
steps. These maps identified where overlapping analysis factors exist to pinpoint GI implementation potential.
A GeoPlanner template was built using Esri based layers and project specific design layers to plan and measure
GI implementation and impact. Lastly, future steps include further involvement with GeoPlanner, testing of a
collaborative platform called ArcHub, and creation of a public participation survey using Survey123 or a citizen
science application.
The report concludes with five recommendations intended to advance GI implementation in Green Bay.
Appendices provide additional details, and all data files for this project will remain available to UW Sea Grant
and the City of Green Bay.
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Purpose
The City of Green Bay, located in Brown County, Wisconsin has been experiencing severe flooding events
throughout the past decade. The city is located at the outflow of the Fox River to Lake Michigan where
flooding happens under multiple circumstances. Increasing precipitation has increased lake and river levels
causing shoreline flooding; excess water has caused the groundwater table to rise leading to basement
seepage; strong northeastern winds prevent the Fox River from flowing into the lake blocking the stormwater
system from draining and causing basement backups; ice jams and snow melt along the river and bay area
cause flooding; and increasing development and impervious surfaces allow more water to runoff directly into
waterways instead of infiltrating.
The primary purpose of this project is to assist the City of Green Bay in alleviating flooding issues by
identifying locations that would most benefit from alternative methods of flood mitigation through green
infrastructure (GI) strategies. While this project is focused on flood reduction, there are important co-benefits
that result from incorporating GI into urban landscapes. These include increased water quality, habitat
connectivity, increased biodiversity, improved human health, economic growth, and improved social equity.

Background
Green Infrastructure
GI is "...the range of measures that use plant or soil systems, permeable pavement or other permeable
surfaces or substrates, stormwater harvest and reuse, or landscaping to store, infiltrate, or evapotranspirate
stormwater and reduce flows to sewer systems or to surface waters” (Environmental Protection Agency,
2019). (See figure 1).

Figure 1: Ecosystem Services of Urban Green Infrastructure
(Catalano & Baumann, 2017)
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What is GI?
GI is used to manage rain where it lands by preventing it from running off impervious surfaces, unfiltered, into
bodies of water (Environmental Protection Agency, 2019). GI strategies mimic natural processes that forests,
wetlands, or prairies provide. For example, some strategies include rain gardens, green roofs, bioswales, trees,
pervious pavement, and rain barrels. GI is a resilient stormwater management practice that also provides
environmental, social, and economic benefits to the community. Most cities currently use widespread grey
infrastructure, which are the engineered solutions and systems composed of impervious material like pipelines
and retention basins. However, recent studies have shown that synergistic effects of some GI and grey
infrastructure strategies can result in more effective stormwater management. (Voter & Loehide, 2018).
Why is GI important?
GI is important because it is more than just a single problem solution. Its many co-benefits have been shown
to filter pollutants before they reach the water; increase habitat connectivity which is beneficial for pollinators,
migrating birds, and other species; reduce the heat island effect potentially altering extreme rain events (Voter
& Loehide, 2018); provide opportunities for carbon sequestration which also enhances air quality; improve
human health through “increased physical activity, reduced stress, increased social capital, [and] reduced
incidence of disease”; and enhance a community’s ability to be resilient, adapt, and mitigate the effects of
climate change (Minnesota Pollution Control Agency, 2018). It is also more cost effective on the long term
than grey infrastructure.
How does GI work?
The basic concept of GI is to increase the amount of vegetation in an urban area in order to allow water
percolation and infiltration into the soil and evapotranspiration from leaves into the air (see figure 2). These
processes slow the volume of water entering waterways which prevents the system from being overwhelmed.
They also filter pollution from the stormwater before it enters the waterway (Minnesota Pollution Control
Agency, 2018).

Figure 2: Green Infrastructure Reduces Impact of Stormwater from Impervious Surfaces
(Milwaukee Metropolitan Sewerage District, 2013)
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Planning for GI
The effects of climate change are becoming increasingly apparent. Models are predicting higher rates of
precipitation, more intense storms, increasing heat, and a greater fluctuation of extremes. Planning for GI is
necessary for building community resiliency, predicting, and adapting to future conditions. Gone are the days
where we can solely rely on building higher levees, expanding storm drains, and damming rivers. Planning for
GI helps communities set goals (gallons of water capture, acres of pervious land) and develop steps to reach
them (see figure 3). An important part of this process is engaging the public. The public needs to be involved
in identifying important criteria, developing partnerships, and setting evaluation standards.

Figure 3: Green Infrastructure Process Guide Framework
(NOAA Office for Coastal Management, 2015)

Current state of green infrastructure in Green Bay
As the third largest city in Wisconsin, Green Bay has a population of about 105,000. It has 29,520 acres within
the city boundaries, 10,450 of them being impervious, about 35.4%. Its population is expected to grow and
with it, increased development and increased impervious surfaces. All the streams that flow within the city
limits are listed as impaired through section 303 (d) of the Clean Water Act.
GI has a small but potentially growing presence in Green Bay. The American Transmission Company is
planting native prairie plants along a 6 acre corridor on highway 43 (Peterson, 2017). The Sustainability
Commission in Green Bay is involved with increasing sustainable practices within the city such as GI. The
University of Wisconsin-Green Bay is conducting a pollinator connectivity study and The Nature Conservancy
has done some studies on Baird Creek regarding critical habitat.
Currently, Green Bay is in the midst of researching and developing their 2032 comprehensive plan. Hopefully
this plan will include goals that will pinpoint GI as an objective to combat flooding and reach for a more
sustainable future.
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Regional scope
When thinking about flooding impacts, it is important to consider the bigger picture by examining the issue on
a watershed scale. Rivers do not operate in isolation from the
surrounding landscape - they are interconnected. Green Bay is
covered by parts of 9 different sub-watersheds that extend beyond the
city limits (see figure 4). These sub-watersheds are nestled within the
larger Lower Fox River watershed where rivers and streams flow into
the Fox River and then out into Lake Michigan. This is important to
note because areas outside of the Green Bay city boundaries
contribute to flooding and water quality issues within the city limits.
Even though the great majority of Brown County is agriculture, which
is permeable, both agriculture land and impervious surfaces cause an
impact. Understanding local issues from a regional perspective can
provide insights that may otherwise be invisible. For example, fertilizer
runoff from agriculture land may be flowing into nearby streams
contributing to poor water quality.

Methods
Research
In order to start this project,
research was conducted on
multiple cities. The majority
of this project is based on
information found from GI
plans created for Milwaukee,
WI and Philadelphia, PA. The
individual case studies are
located in Appendix 1.

Figure 4: Watersheds Intersecting the City of Green Bay Boundaries

Internal stakeholder meetings
Engagement with the city was an important piece for this project. Two meetings were conducted to inform
internal stakeholders on the project and gather feedback. The first meeting was in August 2019 and the
second was in January 2020. These meetings included staff from the Green Bay Planning Department, Public
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Works Department, the zoning administrator, NEW Water, Sustainability Commission, the Mayor, his chief of
staff, fish and wildlife biologists, and UW-Green Bay research specialists.
The goal of the first meeting was to gather general input from these stakeholders, about what they thought
was missing, what information was essential, what studies have already been done, who else to talk to, etc.
After explaining the project, showing initial research, maps, and goals, they provided feedback. They were
interested in connectivity in the urban landscape for pollinators and migrating animals, park enhancements,
making sure vulnerable populations weren’t marginalized, and identifying places for more trees. This feedback
led to the creation of multiple maps including tree cover in parks, percentage of impervious surfaces, historic
streams and floodplain overlay, elevation demarcation, and natural assets (see Appendix 2 for these maps).
The goal of the second meeting was to update the stakeholders on the status of the project by providing maps
based on previous input, asking for feedback on factors for GI implementation, and talking about how to
collaborate via geographic information system (GIS) platforms. The stakeholders expressed interest in
knowing where top priority locations were to place GI, percent tree cover in parks because of direct
applicability to a grant they had received, and an interest in potentially converting a park to a wetland/water
storage basin based on the location of historic streams. This feedback led to the revision and development of
the suitability/priority location analyses.

Suitability/priority location analyses
A main component of this project was to create suitability and priority location analyses for GI projects using
the GIS software ArcMap. These analyses would help pinpoint locations most in need and potentially most
accepting of GI. The final products were 3 maps that compiled the important GI factors based on internal
stakeholder feedback (see figures 5, 6, 7). Most of these factors were based on the Milwaukee Green
Infrastructure Plan but adapted to the need of Green Bay through feedback from the internal stakeholder
meetings.
When creating the block group and parcel maps, each suitability factor was given a ranking of 1-4; 4 being
most suitable for GI and 1 being the least suitable place for GI. Higher ranks indicated more opportunities,
benefits, and potential to partner with the community. Lower ranks indicated fewer of these opportunities. All
of the factors that were assigned a number were summed to create the final score. The scores were then
divided into four equal groups and represented by light to dark colors on the map. The “Potential GI
Implementation” map overlapped all the layers together to create a gradient which showed darker areas that
had greater amounts of opportunities and benefits and lighter areas that had fewer of them. Tables A3-1 and
A3-2 show the factors, rankings, and sources from this analysis are in Appendix 3.

GI stormwater capture goal identification process
Most of the research conducted on GI stormwater capture goals had been on communities that have a
combined sewer system, which leads them to think in terms of preventing sewer overflows. Green Bay has a
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separate sewer system, so all the stormwater flows directly into the Fox River and Lake Michigan. This creates
a need to think differently about a stormwater capture goal for both flooding and water pollution issues.
One way to think about this goal is the threshold at which a waterway becomes polluted. According to Arnold
and Gibbons (1996) streams in a watershed become impacted at 10% imperviousness and degraded at 30%
imperviousness. While not an exact comparison, the City of Green Bay is about 35.4% impervious, placing it in
the degraded category. The majority of the impervious surfaces fall along the Fox River, which, in effect,
contribute to the majority of the water pollution. This situation is impacted by the first flush, when the first
amount of rainfall hits impervious surfaces washing pollutants, heat, etc. into storm sewers and the nearest
body of water. If, instead, this first flush was captured by a pervious surface (porous pavement, rain garden) it
would filter the water, preventing pollutants from immediately entering waterways. It would also infiltrate
excess water to mitigate flooding.
One way to identify a rainwater capture goal for Green Bay is to first determine what percentage of
impervious land they want to meet (ex, 10%). From there, they can determine how much rainfall would
become runoff, thereby setting an ideal capture goal (ex, 101.8 million gal). They can then identify how much
impervious surface they need to deconstruct and turn to green space to reach a particular goal of percent
imperviousness (ex, 7,498 acres). However, with this goal, Green Bay doesn’t necessarily need to deconstruct
their existing impervious surface. They just need to place enough GI projects that will effectively reduce the
amount of runoff which in turn will equate to reducing their impervious surface to their desired percentage.
Understanding how much water each GI project can manage will assist in the process of planning to reduce
their water capture goal from entering the lakes and rivers and mitigate flooding.

Table 1: Rainwater Capture Goals Based on Watershed Impact Threshold
Potential Goals

Decrease in
Impervious Surface
(acres)

1/2in Rainfall Capture
(gal)

1in Rainfall Capture
(gal)

10% impervious

7,498

101,794,400

29,316,790,100

15% impervious

6,022

81,755,900

23,545,706,800

20% impervious

4,546

61,717,400

17,774,623,600

GeoPlanner as a tool
Another part of this project was to use GeoPlanner for ArcGIS as a planning tool for GI. The goal for this tool
is to be used as a collaborative, and possibly interactive, platform with the City of Green Bay to help them
reach their GI and water capture goal. This new Esri product allows users to explore, design, evaluate, and
collaborate on projects (Esri, 2018). This software is currently being assessed for its potential use as a
7

collaborative tool to plan GI. Polygons, lines, and points can be drawn to plan where and what types of GI can
be placed. Different scenarios can also be created and edited by multiple people. The scenarios can then be
compared and contrasted to see similarities and differences in the designs. A dashboard function helps keep
track of the planning process by quantifying how many gallons of water storage exist based on background
information.

Results
Maps
Three maps were created from the suitability analysis using ArcMap. They include a census block group
priority analysis map, a parcel-based suitability map based on GI would be most beneficial, and a multi-factor
implementation potential map.
Figure 5 shows a priority location analysis for GI investment. Darker blocks along the Fox River and Baird
Creek indicate higher ranking scores. These areas are highly impervious (see figure A2-2), have low tree
canopy cover, greater numbers of parks, schools, and public land. Block groups were used to align with certain
analysis factors also in this format and because of their associated with demographic data from the U.S.
Census which can be mapped and measured.
Figure 6 was used to locate the top priority parcels for immediate action. The parcels in pink have the highest
scores for GI implementation. They represent locations that contribute most to flooding issues as well as have
the most opportunities to implement GI. For example, one parcel may have overlapping attributes such as
park, low tree cover, and publicly owned. These parcels largely fall within the identified priority block groups.
Figure 7 shows a multi-factor GI implementation potential analysis which provides a larger scale visual
representation of priority areas. Highest locations of GI implementation potential fall along the water. These
locations tend to be either high impervious (along the Fox River) or park land (along Baird Creek)- both are
rated a rank of 4 in the suitability table (see table A3-1).
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GeoPlanner
GeoPlanner has prefabricated templates that can be used for
specific topics, such as evaluating transfer of development rights.
None of these existing templates matched what the project
needed, so a new one was created. The template created for this
project is for “Planning Green Stormwater Infrastructure.” It uses
layers hosted by ArcGIS online that will inform where the flood
hazard zones are, soil types, land cover, wetlands, impaired waters
ways, etc. These layers were included based on evaluation criteria
for GI implementation (see figure 9). The list of layers can be found
in Appendix 4. This template also includes design layers involving
Key Performance Indicators (KPI) which feed into the dashboard
(see figure 8) to keep track of gallons of water storage for GI
projects and how much they cost per square foot or per unit. The
KPI data dictionary can also be found in Appendix 4.

Figure 8: Total Gallons of Rainfall Capture (10%
impervious goal)
Dashboard from GeoPlanner Template

Figure 9: Design Types Legend
Legend from GeoPlanner Template

Future steps
This project is still a work in progress with future stages under development. The first is to continue working
with GeoPlanner for ArcGIS as a visualization and collaboration tool. GeoPlanner has yet to be introduced to
the planners at Green Bay and tested as a collaborative tool for green infrastructure design. A second goal is
to be able to test and use another piece of software called ArcGIS Hub to allow for more effective community
involvement in the GI planning process. Lastly, the third stage will establish a baseline inventory of GI practices
in Green Bay through either an existing citizen science application or a custom-built Esri Survey123 application
to allow for public participation in data collection.
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Recommendations
1. Create a green infrastructure plan. The City of Green bay should consider creating a GI plan that
includes achievable goals and objectives for reducing the quantity of water and increasing the quality of water
entering their waterbodies and waterways. This plan should include metrics and benchmarks to indicate
progress towards the goals as well as a database for baseline inventory of private and public GI projects that
would be maintained and updated as more projects are implemented. As in any successful city plan, public
engagement will be imperative to foster partnerships, gather input and expertise, and create opportunities for
participation.
2. Add GI goals to the comprehensive plan. The City of Green Bay Planning Department is currently
developing the 2032 comprehensive plan. This opens a significant opportunity for them to include GI goals
which will direct the Green Bay community towards a more sustainable future. The current comprehensive
plan’s theme is Smart Growth (City of Green Bay, 2003). Establishing a core theme around building a more
resilient community in their 2032 plan would set the foundation for future GI and sustainable growth within
the city.
3. Collaborate and form partnerships with public and private sector. For Green Bay to succeed in
creating sustainable GI practices, partnerships between public and private entities need to be formed.
Important partnerships between the city, schools and libraries would allow for highly visible GI projects to be
implemented. These projects would serve to educate the public and allow for greater exposure and
acceptance of GI practices. It will also be important to involve engineers and other professionals that can
create in-depth and site-specific models allowing for best management practices, construction, and
maintenance.
4. Identify sustainable funding opportunities. Implementing and maintaining GI projects require financial
resources. A sustainable stream of funding needs to be dedicated if Green Bay wants to consistently adopt and
implement GI strategies. Green Bay can look to how other communities have funded GI projects using
policies, procedures and incentives. An example is Philadelphia, who added an additional ½ cent tax for GI
projects and based their water utility bills on impervious surfaces.
5. Develop more comprehensive/accurate GIS layers and make them public. Departments within
the City of Green Bay such as GIS, Planning, and Public Works use GIS layers to analyze and make decisions
for the city. Many important GIS layers are missing from Green Bay’s database such as full impervious surface
dataset, right of ways, basement backups, repetitive loss data, and up-to-date parcel data. This year (2020)
there will be a high-resolution LIDAR imaging of Green Bay which will allow the GIS department to develop
these layers. Providing public accessibility to these layers in a well-organized GIS open portal database similar
to Madison, WI (City of Madison, 2017) or Milwaukee, WI (City of Milwaukee, 2015) will be beneficial for
public engagement and participation.
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Conclusion
Planning for GI in a community is an essential part of a resilient strategy for the current and future impacts of
climate change. Increasing the greening of urban areas has widespread benefits for the environment, society,
and economy. Some of these benefits include increased health of residents, the support of biodiversity and
habitats, buffering the effect of flooding, promotion of economic development, and job creation. It will also
attract more people to the city that are invested in and attracted to environmental sustainability. Using maps
and collaborative internet-based platforms will allow community members to actively partake in the planning
process to implement GI. Even though Green Bay has not yet enacted GI practices, they have a multitude of
opportunities, potential partnerships, and participants and could serve as a model for communities across the
region.
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Appendix 1
Case Studies
Milwaukee
Milwaukee is one of the leading cities that is implementing GI. Both the City and the Milwaukee Metropolitan
Sewerage District have goals to capture the first half inch of every rainfall by 2035. For the entire sewerage
district this works out to be 740 million gallons of water and for the City of Milwaukee it is 36 million gallons
of water. The amount of green space Milwaukee plans on adding is equivalent to 143 acres of green space.
The City of Milwaukee is about 45.5% impervious. “Replacing these impervious areas with widespread GI can
reduce pressure on storm sewers and wastewater treatment facilities” (City of Milwaukee, 2019). A major
instigator for this plan is their combined sewer system (see figure A1-1). Instead of rainwater going into a
separate sewer and then directly into Lake Michigan, both the sewage and stormwater are funneled to the
same water treatment plant. When there is too much water to handle the system overflows and both the
sewage water and rainwater flow into Lake Michigan. They are mandated by the EPA’s Clean Water Act to
reduce the number of overflows.

Figure A1-1: Combined Sewer Overflow System
(Environmental Protection Agency, 2004)

Milwaukee has developed many innovative ways to evolve their GI projects. They have done this so they can
involve the community as much as possible while tracking progress, provide incentives, and make the best use
out of any space available. They have created an Esri-based mapping application that displays any GI project
and allows users to “map government owned property, foreclosed properties in the city, the FEMA floodplain,
basement backups, watersheds and rivers, past DPW paving projects, parks, and the combined sewer area”.
They also have a more user-friendly version using the Google Maps API. Parking lots account for a large
amount of impervious surface in the city. Milwaukee has offered commercial property grants for developers to
implement GI on their projects. Lastly, they have also developed solutions for vacant lots as well as foreclosed
houses. Milwaukee owns almost 3,000 vacant lots. In order to increase economic development in areas with
these lots, the Home Gr/Own program was developed to make them into green spaces. Also, a recent
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innovation called BaseTern is in the pilot stage of using the basements of foreclosed buildings to catch and
store water. They can hold as much as 600 rain barrels.
The public engagement aspect of the Milwaukee Green Infrastructure plan is very robust. They involved the
community to come up with 24 factors that were ranked from most to least important for GI implementation.
These factors were the foundation for their priority location analysis. It determined which watershed subbasins had the greatest to least level of impact. “The rankings are critical for City staff, policy makers, and
private investors to consider when integrating GI investments in to re/development sites or retrofitting
existing sites in the city” (City of Milwaukee, 2019).
Philadelphia
Philadelphia is also on the leading end of GI implementation for flooding mitigation. They created a program
called Green City, Clean Waters, adopted in 2011, which incorporates a “systems-thinking” perspective on
reducing stormwater impact. It involves a watershed approach to planning. It also includes incentives, policies,
job creation, GI tools, improved recreational opportunities, and supplementary grey infrastructure to reach
water quality and quantity goals. It also focuses on green stormwater infrastructure (GSI) in a different way
than Milwaukee. Philadelphia’s definition of GSI is that it “reduces stormwater pollution and combined sewer
overflows through a variety of soil-water-plant systems that intercept stormwater, infiltrate a portion into the
ground, evapotranspirate a portion into the air and, in some cases, release a portion slowly back into the
sewer system” (Philadelphia Water Department, 2018).
Philadelphia also has a combined sewer system and also mandated to reduce the number of combined sewer
overflow by the Clean Water Act. However, they decided to take a more aggressive approach to water
capture. Their goal is to capture the first inch of every rainfall. Their goal is to “reduce the volume of
stormwater pollution entering local waterways by about 8 billion gallons per year by 2036” (Philadelphia
Water Department, 2018), which equates to about 10,000 acres or 35% of their impervious surface.
In order to accomplish their goals, Philadelphia has identified the top eight culprits of impervious spaces to
target. The goal is to increase greening potential on these locations by implementing GSI features and creating
Green Programs. They will make this happen by implementing tools such as “policy changes, regulatory tools,
funding commitments and incentives” (Philadelphia Water Department, 2011).

Figure A1-2: Image from: Philadelphia Water Department, 2011
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Appendix 2
Background maps

Percent Tree Cover
on Park Parcels
in Green Bay

Z

This map portrays parks according to percent tree cover. Darker
colors represent highly forested park parcels while lighter colors
represent parks with low tree coverage. The parcels that have the
lowest tree coverage (0-25%) should be focused on in an effort to
increase plantings as a flood mitigation technique. Parks planted
with turfgrass, do not provide high infiltration for water in the event
of a rainstorm.Trees allow for better shade cover, higher
evapotranpiration rates, and more effective water management.
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Figure A2-2

Figure A2-3
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Figure A2-4
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Figure A2-5
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Appendix 3
Block Group Priority Analysis
The block group analysis highlights census block groups that have a high priority for green infrastructure (GI)
implementation. Darker colors represent locations that have the most and highest-ranking factors in the analysis. These
factors include parcel-based factors, natural asset-based factors, and other factors. Parcel based factory are those that
may be most suitable to GI project implementation. These locations represent potential partnerships that may be willing
to collaborate on GI. They are important to implementing any GI project because there need to be willing participants
that will be dedicated to contributing time and money to any project.
The GI rank is a compilation of what officials in Green Bay think are important factors when identifying criteria that will
predict the best locations to implement GI projects. These will be locations that provide the most opportunities,
benefits, and possibilities to partner with the community. Most of these factors and weights are based on the Milwaukee
Green Infrastructure Plan. The ranks were initially based on the ranks from the Milwaukee Green Infrastructure Plan but
then altered according to feedback from officials in Green Bay. Higher ranks mean there are more opportunities and
benefits to the community. Lower ranks mean that there are fewer.

21

Table A3-1: Block Group Priority GI Factors and Ranks
Factor

Rank

Attribute
name

Description

(Based on Milwaukee’s GI Plan)

City parks

4

ParkRank

GI on parks can create new amenities and features
both for water storage, infiltration and recreation.

City/county
vacant parcels

4

PubVcntRnk

These locations represent opportunities for public
GI implementation and on-going maintenance.

City/county
owned parcels

4

PubLndRank

These locations represent opportunities for public
GI implementation and on-going maintenance.

All ed centers

4

EdCentRank

Public libraries

4

LibRank

Schools represent potential partnerships to help
Green Bay implement their GI goal. They also
cultivate public education opportunities about the
environment and
understanding/acceptance/demand/support for GI.
Public libraries are also potential partnerships for GI
implementation. They hold opportunities for public
participation and on-going maintenance of GI.

Impervious
surfaces >75%

4

PctImpRank

Parcels that are more heavily impervious could be
prime opportunity locations for on-site GI.

Tree cover <25%

4

PctTreeRnk

Tree cover improves habitat and air quality needs
for groundwater recharge, road salt reduction, noise
pollution, atmospheric CO2, energy use, urban heat
island effect, and health concerns.

Business
Improvement
Districts

3

BIDRank

Builds on momentum of organized property owners,
grows understanding and demand for GI, leverages
opportunities for coordinated maintenance. There
are 4 in GB: Broadway District (2005), Downtown
Green Bay (1997), Militry Avenue (2014), Olde Main
Street District (1999).
https://greenbaywi.gov/473/TIF-BID-Districts

Metadata

Brown County geodatabase:
BrownCountyWI_20190501_GeoDatabase.gdb
This dataset is a merger of park shapefiles from Brown
County’s geodatabase- Addresses>Address +
Parks>ParkBoundary
This dataset is a merger of shapefiles from Brown County’s
geodatabase- Cadastral>TaxParcel + Addresses>Address.
Vacant addresses were identified by parcel (Selection>Select
by location) to extract out vacant parcels. Both parcel
shapefiles were merged.
This dataset is from Brown County’s geodatabaseCadastral>TaxParcel. The attribute table was sorted by
LastName1 to identify the parcel owner.
This dataset is a merger of shapefiles from Brown County’s
geodatabase- Schools>SchoolProperty + Addresses>Address.
School addresses were identified by parcel (Selection>Select
by location) to extract out school parcels. Both parcel
shapefiles were merged.
These parcels are from the Brown County geodatabase
Addresses>Address. Library addresses were identified by
parcel (Selection>Select by location) to extract out Library
parcels.
This data is extracted from the Community Tree Canopy
Raster from the DNR. Impervious surface = 7. This land
classification layer was derived from 2013 National
Agricultural Imagery Program (NAIP) images. The resolution is
1m x 1m. Caveat: there are some errors in the classification
data.
This data is extracted from the Community Tree Canopy
Raster from the DNR. Tree/shrub cover = 4. This land
classification layer was derived from 2013 National
Agricultural Imagery Program (NAIP) images. Caveat: there
are some errors in the classification data.
This data is from the City of Green Bay planning departmentsupplied by Erin Roznik.
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Right of Way

3

ROWRank

These locations represent opportunities for public
implementation and on-going maintenance.

Impervious
Surface 50%-75%
Tree cover 25%50%

3

PctImpRank

See Impervious surfaces >75%

This data was extracted from the Brown County geodatabaseCadastral>TaxParcel. An inverse selection was done to include
all areas that were not parcels or waterbodies.
Impervious surfaces >75%

3

PctTreeRnk

See Tree cover <25%

See Tree cover <25%

Community
Development
Block Grant
Eligible Areas
Alleys

2

CDBGRank

Builds on momentum of organizing property
owners, grows understanding and demand for GI,
leverages opportunities for coordinated
maintenance.

This data is from the City of Green Bay planning departmentsupplied by Erin Roznik.

2

AlleyRank

CDBG money can be used for greening alleyways

Effective
impervious
surfaces

2

EffImpRank

Stream corridor
rehabilitation

2

StreamRank

These parcels, directly adjacent to waterbodies and
waterways, are most responsible for runoff. Parcels
that are more heavily impervious could be prime
opportunity locations for on-site GI.
These areas present opportunities for planned
implementation to reduce runoff into waterways
and improve water quality and adjacent riparian and
habitat areas.

This data is from the City of Green Bay planning departmentsupplied by Erin Roznik.
This data was extracted from the Brown County geodatabaseCadastral>TaxParcel. Selection>Select by Location> Parcels
within 15 feet of water.

Impervious
surfaces 25%-50%
Tree cover 50%75%

2

PctImpRank

See Impervious surfaces >75%

This dataset is from the EPA’s EnviroAtlas. It is a combination
of the vegetated cover and forested cover 51m buffer along
waterways and waterbodies. The data has been reduced to
show areas of <40% coverage.
https://edg.epa.gov/data/Public/ORD/EnviroAtlas
See Impervious surfaces >75%

2

PctTreeRnk

See Tree cover <25%

See Tree cover <25%

Places of worship

1

POWRank

Places of worship are areas for potential
opportunities for public implementation and ongoing maintenance of GI.

Private vacant lots

1

PvtVcntRnk

Private vacant lots are areas that have a lot of
potential for GI development but require
participation from the owner.

This dataset is a merger of shapefiles from Brown County’s
geodatabase- Cadastral>TaxParcel + Addresses>Address.
Addresses of places of worship were identified
(Selection>Select by location) and extract out by parcels.
This dataset is a merger of shapefiles from Brown County’s
geodatabase- Cadastral>TaxParcel + Addresses>Address.
Vacant addresses were identified by parcel (Selection>Select
by location) to extract out vacant parcels. Both parcel
shapefiles were merged.
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Parcel Suitability Analysis
This analysis is similar to the block group analysis. It mostly uses parcel-based data in order to show where the highest
priority parcels are located. High priority parcels are ones that fit multiple factors. For example, if a parcel is a library,
has low tree cover, high imperviousness, and is city owned it would have a very high ranking. As opposed to a parcel
that is a park that is private, high tree cover, and low imperviousness. All factor scores were added to one layer and
summed to create the final ranking score. Rank categories were divided into 4 equal categories: Low (0-6), Medium (712), High (13-17), and Very high (18-23). The highest scoring parcel category ended up having 44 parcels.

Table A3-2: Parcel Suitability Factors and Ranks
Factor
City parks
City/county vacant parcels
City/county owned parcels
All ed centers
Public libraries
Impervious surfaces >75%
Tree cover <25%

4
4
4
4
4
4
4

Rank

Attribute name
Park
PubVcntRnk
City_Owned/County_Own
EDCenter
Library
ImpSurfRnk
TreeCovRnk

Business Improvement Districts
Impervious Surface 50%-75%
Tree cover 25%-50%

3
3
3

BID_NID
ImpSurfRnk
TreeCovRnk

Community Development Block Grant Eligible Areas
Effective impervious surfaces
Impervious surfaces 25%-50%
Tree cover 50%-75%

2
2
2
2

CDBGRank
EffImpRank
ImpSurfRnk
TreeCovRnk

Places of worship
Private vacant lots

1
1

Worship
Vacant
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Appendix 4
GeoPlanner Green Stormwater Infrastructure Planning Template
Layers:
USA National Hydrography Dataset – high resolution
Terrain: Slope Map
USA Land Cover GAP
USA Flood Hazard Areas
CDC Social Vulnerability Index
USA Soils Map Units
USA Soils Water Table Depth
USA Soils Bedrock Depth
USA Soils Available Water Storage
Watersheds Boundary Dataset: HUC 12
USA Wetlands
Precipitation Change by 2050
USA Polluted Waters
USA NLCD Impervious Surface Time Series
Tree Cover Loss (Hansen/UMD/Google/USGS/NASA)
USA NLCD Tree Canopy Cover 2011
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Data Dictionary
Table A4-1: Data Dictionary for GeoPlanner Template
H2O
Capacity in
gal/sq ft
(KPI 1)*

Cost/unit
or
per Sq Ft.
(KPI 2)*

Cistern

1000

Large Rain Barrel

Cost/
Gallon*

Sq Ft
Managed
(KPI 3)*

$1450

$ 1.45

6500

100

$ 220.00

$ 1.50

636

Small Rain Barrel

50

$ 110.00

$ 1.50

318

Stormwater Tree

25

$ 275.00

$0.80

157

Tree Box Filter

30

$ 222.22

$ 7.40

Cost from Green Values National
Stormwater Calculator

Green Street/Alley

3

$ 5.22

$ 0.82

Consists of multiple strategies

Greenway

7.5

$ 1.45

$ 0.70

12

From MMSD GI Plan

Bioswale (Curb BumpOut, planter box)

5

$ 7.00

$ 1.30

12

From MMSD Fresh Coast GI

Green Roof

.8

$ 13.00

$ 5.50

1

Native Landscaping

1.2

$ 0.10

$ 0.05

Porous Pavement

3

$ 6.00

$ 0.35

4

Rain Garden

2.7

$7

$ 3.75

12

Constructed Wetland

15

$2

$ 0.06

Soil Amendments
Ex: biochar, compost,
vermiculite, perlite,
green manure, peat

1.5

$1

$ 0.75

Wandsnider Landscape Architect
estimates

Mulching

1.5

$1

$ 0.75

Billy Goat Mulch estimates

Greenway/vegetated
filter strip

7.5

$ 1.45

$ 0.70

Strategies

Notes

Point
Cost from Green Values National
Stormwater Calculator (Green
Values, 2020)
Cost and size based on
https://rainreserve.com/build-abarrel-kits.
Ratio based on stormwater metrics
from Milwaukee GI plan
Cost and size based on
https://rainreserve.com/build-abarrel-kits
Ratio based on stormwater metrics
from Milwaukee GI plan
From MMSD GI Plan

Line

Polygon

12

Average from MMSD GI Plan &
MMSD Fresh Coast GI
Average from MMSD GI Plan &
MMSD Fresh Coast GI and cost
from Green Values National
Stormwater Calculator
From MMSD GI Plan and cost from
Green Values National Stormwater
Calculator
Average from MMSD GI Plan &
MMSD Fresh Coast GI
Average form MMSD Fresh Coast
GI

From MMSD GI Plan and Cost from
Green Values National Stormwater
Calculator

*Numbers all represent significantly rough estimates and are meant to provide approximate values
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