Conservation
BLUEPRINT

FOR THE FOX, WOLF,
AND GREEN BAY
REGION

Blueprint partners
and contributors
FEDERAL
U.S. Fish and Wildlife Service
Natural Resources Conservation Service
U.S. Environmental Protection Agency
U.S. Geological Survey
NATIVE AMERICAN TRIBES
Menominee Tribe
Oneida Nation
Stockbridge Munsee Tribe
STATE
Wisconsin Department of Natural
Resources
Wisconsin Coastal Management Program
University of Wisconsin Extension
Discovery Farms
University of Wisconsin Sea Grant
LAND TRUSTS
Door County Land Trust
Northeast Wisconsin Land Trust
Gathering Waters Conservancy
NOT-FOR-PROFIT ORGANIZATIONS
The Nature Conservancy
Ducks Unlimited
Pheasants Forever
Fox-Wolf Watershed Alliance
Alliance for the Great Lakes
Golden Sands Resource Conservation
& Development
Green Lake Association

COUNTIES
Brown County Land and Water
Conservation Department
Brown County Parks
Oconto County Land Conservation
Department
Winnebago County Land and Water
Conservation Department
Green Lake County Land Conservation
Department
Waupaca County
MUNICIPALITIES
City of De Pere
UNIVERSITIES
St. Norbert College
University of Wisconsin-Green Bay
University of Wisconsin-Milwaukee
University of Wisconsin-Stevens Point
University of Wisconsin-Whitewater
OTHERS
Green Bay Conservation Partners
Lakeshore Natural Resource Partnership
NEW Water
Bay Lakes Regional Planning Commission
East Central Wisconsin Regional Planning
Commission

The Blueprint

Stockbridge
Munsee
Tribe

ABOUT THE
BLUEPRINT

1

THRIVING
HABITATS

Oneida
Reservation

6

HEALTHY
WATERS

16

SUSTAINABLE
LANDS
CONNECTION
TO NATURE
CLIMATE
CHANGE
APPENDICES

29

0
Menominee
Reservation

10

20

38

Stockbridge
Munsee
Tribe

59
Oneida
Reservation

70

About the
BLUEPRINT

2

Why are we here?
The Fox, Wolf, and Green Bay region
is home to a vibrant community that
both recognizes the value of a working landscape and is dedicated to
the stewardship of natural resources.
The system is challenged by
habitat loss and degradation to our
natural lands, contamination of our
waterways by both legacy (PCBs)

and modern (phosphorous and
sediments) pollutants, and many
other stressors. But a deep and rich
outdoor heritage and a tradition of
collaboration yields great potential
to develop innovative solutions
and promote a healthy, productive
system for current and future
generations.
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Aspen grove. Image by Michael Jeffords,
Illinois Natural History Survey.
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The Blueprint Working Group is a
dedicated community of conservation practitioners who live and
work in the Wolf, Upper Fox, Pool
Lakes, Lower Fox, and Green Bay
ecosystems of Wisconsin. Through
a collective impact approach, our
group identified shared goals and
priorities to protect our lands, waters,
and natural resources. In doing
so, we support our community by
protecting the natural assets vital
to our economy and the core of our
natural heritage.
We know that together we can
achieve more than we can individually. The challenges our region faces
and the opportunities that are
emerging require a commitment to
working together. A strong foundation of collaboration exists upon

Map from Google Earth.

which to build, and a number of key
areas can strengthen our abilities to
face the challenges of the future and
capitalize on emerging opportunities:
» We recognize that the Wolf River,
Pool Lakes, Fox River, and Green
Bay are connected. A commitment
to improving collaborative connectivity and working jointly across
these areas is imperative.
» We are committed to working
to acquire the substantial funds
needed to implement these
strategies.
» We will continue to work in a
collaborative spirit as we work
towards a healthy, sustainable,
and resilient system for current
and future generations.

C O N S E R VAT I O N B L U E P R I N T F O R T H E F O X , W O L F, A N D G R E E N B AY R E G I O N

Who are we?
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The Fox, Wolf, and Green Bay
watershed geography is one of the
most productive systems in the
world (Figure 1).
The Wolf River watershed drains
3,690 square miles of land, and
with 225 river miles, it is one of two
national scenic rivers in Wisconsin.
Home to a legendary lake sturgeon
fishery, as the Wolf meanders to
Lake Butte des Morts and joins the
Upper Fox River, it courses through a
diversity of habitat types. The Upper
Fox River drains 2,090 square miles
of a landscape mosaic featuring

recreational lands and forests.
However, this area must balance the
socioeconomic impacts from rapid
growth of its urban centers. The
Winnebago Pool Lakes, a series of
interconnected lakes, encompass
over 166,000 acres. The pool lakes,
including Lake Winnebago, the largest lake lying entirely in Wisconsin,
comprise 17% of the total surface
water found in Wisconsin. Draining
Lake Winnebago, the lower Fox River
then travels 39 miles (dropping over
150 feet) through the Fox Cities and
the rural landscape to drain into
Lake Michigan’s Green Bay. Finally,

Ephraim, Wisconsin. Image by Michael Long on Pixabay.

at 1,626 square miles in area, Green
Bay is the world’s largest freshwater
estuary, and historically teemed
with fish and wildlife, sustaining the
residents of the region.
The region is home to the Menominee, who have 235,524 acres
of reservation land; the Stockbridge-Munsee who have 22,000
acres in reservation; and the Oneida
reservation of 65,400 acres. These
tribes play an important role in the
protection of ecological diversity,
the transfer of traditional ecological
knowledge, and the sustaining of a

deeply rooted cultural connection to
our natural world.
From Green Bay to the pool lakes,
Wolf River and beyond, to our wetlands, rivers, and streams, to our
grasslands, forests, and uplands,
our partners are working in every
corner of the Fox, Wolf, and Green
Bay region. And this is nothing
new. A diverse and collaborative
approach has been a hallmark of the
regional conservation community for
decades.
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Where do we work?
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Figure 1. The five main landcover types that directly or indirectly impact the ecological health of the Fox, Wolf, and Green Bay region: forest, grassland, wetland, agriculture, and urban/developed
areas. Additionally, the map identifies Impaired Waterways throughout the region.
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What do we care about?
Over the course of many conversations, the partners of this
project identified shared goals and
principles that guide not only the
work each organization, group, and
entity performs every day, but also
represent the shared values of the
broader collaborative conservation
community.

These goals have shaped this plan:
1. Thriving Habitats,
2. Healthy Waters,
3. Sustainable Lands, and
4. Connection to Nature.
In addition to these core components, the challenges we face in a

changing global climate represent
perhaps the most consequential
area of opportunity in our region, as
they impact each of these core areas.
As we look to the future, we envision
a regional effort that builds off of
this Blueprint, strengthens partnerships, expands our network to

include decision-makers and funders,
identifies the level of funding to
achieve our goals, and, ultimately,
implements actions across this
landscape to improve conservation
outcomes.
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Wild strawberry. Image by Paul Marcum, Illinois Natural History Survey.
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How do we achieve
and measure success?
ACHIEVING SUCCESS Implementation strategies are intended to
unite, guide, and integrate efforts for
ecosystem recovery. The selected
strategies articulate long-term
recovery pathways while prioritizing
near-term actions most likely to
achieve progress (Appendix 1).
MEASURING SUCCESS
Frequently we measure success
in the easiest possible way: by
tracking the number of acres of
habitat restored, enhanced, and/
or protected. These metrics tell us

little about the things we care about
most: clean water, thriving fish
and wildlife populations, increased
outdoor recreation opportunities,
and connection to nature. How
then will we measure success?
By tracking conservation targets,
we can understand what impacts
our targeted conservation actions
have on the landscape. Appendix 2
documents the conservation targets
identified by regional experts as the
most effective way to assess how
actions on the ground translate to
positive returns on investment.
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Rusty patched bumble bee.
Image by Jay Watson, Wisconsin DNR.

Thriving
HABITATS
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THE FOX, WOLF, AND GREEN
BAY REGION IS AMONG THE
MOST DIVERSE, PRODUCTIVE,
AND ECONOMICALLY THRIVING
FRESHWATER SYSTEMS
IN THE WORLD.
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W

ith their varied lands and
waters, the Fox, Wolf, and
Green Bay watersheds have long
been home to an abundance of fish,
wildlife, and natural resources that
support harvest for the people in the
region. As the home to an incredibly
diverse world-class fishery and
supporting an abundant migratory
waterfowl population, the area’s
outdoor heritage runs deep. Hunting,
fishing, and gathering have long
been hallmarks of the region.

homelands

OF THE OJIBWE, MENOMINEE,
HOCHUNK, & OTHER TRIBES

These are the ancestral homelands
of the Ojibwe, Menominee, HoChunk, and other tribes dating
back at least 10,000 years, and the
Ojibwe Ceded Territory is of tremendous cultural significance. Today, the
region is home to the Menominee,
who have 235,524 acres of reservation land, of which more than
220,000 are considered heavily
forested; the Stockbridge-Munsee
who have 22,000 acres in reserva-

T H R I V I N G H A B I TAT S

Great blue heron.
Image by Michael Jeffords,
Illinois Natural History Survey.

tion; and the Oneida reservation of
65,400 acres. These tribes play an
important role in the protection of
ecological diversity.
SPECIES, HABITATS, AND
COMMUNITIES The Fox, Wolf,
and Green Bay region is home
to an incredible array of species,
sensitive and threatened habitats,
and ecological communities (Figure
1). Together, these components
allow the ecosystem to function and
flourish while delivering tremendous
services to our communities.
Lower Green Bay and the mouth
of the Fox River comprise a highly
disturbed but rich ecosystem that
includes the shallow waters of the
lower bay, islands that support
rookeries of fish-eating birds, and
extensive coastal marshes and other
wetland communities. All of these
are heavily used by migratory and
resident waterfowl and other birds.
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Piping plover chicks (left top) and adult (right) and piping plover nesting area sign on Cat Island (left bottom). Images by Joel Trick/retired U.S. Fish and Wildlife Service,
U.S. Fish and Wildlife Service, and Tim Patronski/U.S. Fish and Wildlife Service, respectively.

Large numbers of bats, rare plant
habitats, and globally rare land snails
are supported by the Niagara Escarpment, a prominent cliff created by
millions of years of erosion that runs
along Door County, the east sides of

lower Green Bay, Lake Winnebago,
and the Fox River valley.
The shores of Green Bay have long
been critical shorebird nesting
habitat. The Piping Plover, a rare

migratory shorebird that Partners in
Flight estimates to have just 8,400
individual left globally, nests at the
restored Cat Island chain in lower
Green Bay. The region’s coastal
wetlands play a critical role for frogs,

dragonflies, and spawning fish. The
bay itself is home to a world-class
fishery, with trophy walleye and
smallmouth bass frequently caught
by hook and line.
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and Marquette, 1673

T H R I V I N G H A B I TAT S

THE BAY IS FULL OF BUSTARDS,
DUCKS, TEAL, AND OTHER BIRDS
BEING ATTRACTED THERE BY
THE WILD OATS.
– The diary of Joliet

of plants, fish, and wildlife. Walleye,
muskellunge, blue-winged teal, and
lake sturgeon have long been icons
of our lands and waters. As you
traverse up the Fox River (south) to
the Pool Lakes, forested wetlands
along the Upper Wolf River provide
critical flood storage while upland

areas support grassland birds and
pollinators. The Wolf River floodplain
contains the majority of the natural
vegetation remaining in the western
part of the landscape. Significant
acreages of lowland hardwood
forest, shrub swamp, and marsh are
present, along with smaller amounts

of sedge meadow and mesic
hardwood forest.
While the characteristic communities change as one travels throughout the region, their importance to
Wisconsin’s natural heritage remain
constant.

Juvenile lake sturgeon by Joanna Gilkeson, U.S. Fish and Wildlife Service on Flickr is licensed under CC BY 2.0.

lake
sturgeon:

AN ICON OF
WISCONSIN WATERS
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At the heart of the Wolf, Lower Fox,
and Upper Fox are the Winnebago
Pool lakes, with over 166,000
surface acres of water in Lakes
Winnebago, Butte des Morts,
Poygan, and Winneconne. These
lakes and the surrounding upland
habitats are home to a diverse array
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HABITAT FOR MUCH OF
THE REGION’S BIODIVERSITY
HAS GIVEN WAY TO CITIES,
AGRICULTURE, AND INDUSTRY,
LOWERING CONNECTIVITY
FOR SPECIES MIGRATION
AND RESILIENCE IN OUR
CHANGING CLIMATE.
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biodiversity
OVERCOMING CHALLENGES
THROUGH RESILIENCE

DEGRADATION OVER TIME
It is no surprise that this rich system
experienced severe degradation over
the last few centuries as settlers
colonized the landscape (Figure 2).
Given the shifting baseline phenomenon, which is described by Soga
and Gaston (2018) as “members of
each new generation accept[ing] the
situation in which they were raised
as being normal,” it may be hard
to imagine that these systems are
largely degraded and the lands and
waters of the Fox River, Wolf River,
and Green Bay once teemed with
even more fish and wildlife than
we see today.
Habitat for the region’s unique biodiversity has been eroded over the

T H R I V I N G H A B I TAT S

Wild bergamot.
Image by Greg Spyreas,
Illinois Natural History Survey.

decades. Forests have been felled
for the wood and paper industry,
habitats converted for agriculture,
wetlands lost for cities. While these
have provided benefits for people,
each time a plot of land is converted
to human uses without regard for
native ecosystems our local biodiversity suffers, as habitat becomes
small, disconnected islands with
little connectivity that would allow
species to travel for breeding and
survival.
We can fulfill our societal needs
while incorporating space for
native biodiversity, but it is going to
take careful planning and strategic
action. This is something the
Blueprint is trying to accomplish.
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Figure 2. Despite a history of degradation, perhaps nowhere in the world has seen a greater commitment to recovery of an ecosystem. Since the inception of the Clean Water Act, a broad and
diverse conservation community has banded together to make profound improvements. This hard work and dedication of our collaborative conservation community, coupled with the resilience of
the system, has not only led to positive conservation outcomes, but has laid the groundwork for an incredibly bright future.
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REPAIR

ENVIRONMENTAL DEGRADATION
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invasive species
POSE A THREAT TO
NATIVE PLANTS
& ANIMALS

Phragmites, an invasive species. Image by Michael Jeffords, Illinois Natural History Survey.

Invasive species have long presented challenges to lands and
waters in the Great Lakes region.
In our area, Phragmites, round
gobies, garlic mustard, and other

invasive species continue to impose
stresses on our native flora and
fauna, diminish ecosystem functions
and services, and ultimately hurt our
regional economy. Take Phragmites,

for example. As it chokes out
wetlands, it decreases ecosystem
functions and reduces plant diversity.
As it expands, Phragmites obstructs
views of our lakes and wetlands, de-

creasing property values. As invasive
species continue to emerge, it is
critical to stay ahead to effectively
manage them.
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Conservation planning
The collaborative conservation
community in the region has made
tremendous strides in restoring,
enhancing, and protecting habitat
native biodiversity. This Blueprint
seeks to build on those successes
by strategically focusing our work
to get the greatest return on investment. By that we mean identifying
locations for habitat restoration,
enhancement, and protection
that increase habitat connectivity,
expand the amount of habitat on the
landscape, and ultimately lead to
increases in native flora and fauna
population sizes.
We analyzed mixed wetland,
grassland, and forest landscapes
that are 20 acres or larger, along
with several ecological metrics
to provide recommendations for
Conservation Opportunity or Conservation Need (Figure 3). Mixed
landscapes tending to be larger in
size and containing several ecological metrics are represented as High
Conservation Opportunity areas. In
contrast, mixed landscapes that
tend to be smaller in size and either

provide very few or none of these
ecological metrics are identified as
landscapes of High Conservation
Need. Medium Conservation Opportunity are mixed landscapes that fall
somewhere between the previous
two recommendations.
Conservation Opportunity areas are
well situated to sites of successful
landscape enhancement or protection. They are often close to existing
protected lands, were historically
ecologically significant habitats,
often have records of threatened and
endangered species, and are otherwise in high-quality areas.
Conservation Need areas are sites
where habitat restoration would be
beneficial to improving ecosystem
functions and services. These
areas are often degraded or have
poor water quality, and actions like
wetland restoration, reestablishing
riparian areas, installing grassed
waterways, and/or other best management practices would provide
tremendous return for conservation
dollars invested.

T H R I V I N G H A B I TAT S

South Branch of the Suamico stream restoration project.
Image courtesy of the Oneida Nation.

High Conservation Opportunity
Medium Conservation
High Conservation
Opportunity Opportunity
High Conservation
Need
Medium Conservation
Opportunity
Impaired Waterways
High Conservation
Need
Impaired Waterways
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Figure 3. Recommended Conservation Opportunity or Conservation Need areas based on an analysis of mixed wetland, grassland, and forest landscapes that are 20 acres or larger, along with
several ecological metrics. Mixed landscapes tending to be larger in size and containing several ecological metrics are represented as High Conservation Opportunity areas. In contrast, mixed landscapes that tend to be smaller in size and either provide very few or none of these ecological metrics are identified as landscapes of High Conservation Need. Medium Conservation Opportunity are
mixed landscapes that fall somewhere between the previous two recommendations. Impaired Waterways are also displayed to further contextualize a recommendation of Conservation Opportunity
versus Conservation Need.
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Secure the long-term viability of regional biological
communities through the preservation of diverse
habitats by 2030
Sustain biological systems and ecosystem services
they provide through restoration and enhancement
Secure the long-term viability of threatened,
endangered, and imperiled species, keystone
species, and unique biological communities
Make significant progress toward the
delisting of two beneficial use impairments:
loss of fish and wildlife habitat, and degradation
of fish and wildlife populations
Promote healthy, functional wetlands
Sustain high water quality where it exists, improve water quality
where needed, restore lateral connectivity with floodplains, and
restore beneficial hydrological flows to watersheds.
See the recommended actions associated
with these goals in Appendix 1.

T H R I V I N G H A B I TAT S

OUR GOALS

Healthy
WATERS
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THE PRIDE
OF NORTHEASTERN
WISCONSIN

[ OUTSIDE OF THE PACKERS ]

IS ITS WATER.
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ealthy water resources
sustained the Native Americans of this region for thousands of
years, and water also brought the
French explorer Jean Nicolet who in
1634 sailed through Lake Michigan
to Green Bay and beyond seeking
new trade routes and resources, as
well as the British who took over the
region in the 1760s. For generations,
residents and visitors have relied
on northeastern Wisconsin’s water
resources for sustenance and survival, recreation and the economy.
In the 18th and 19th centuries, the
Fox, Wolf, and Green Bay waterways
served as a transportation route to
move fur, fish, and other goods. By
the late 19th century, the Wolf and
Fox rivers became essential to the
region’s booming lumber and paper
industry. As the paper industry
waned, dairy and agriculture became
two of the major economic drivers in
the region, and remain so today.

POLLUTION POSES PROBLEMS
While the rapid pace of industry
has long supported the region’s
thriving economy, lack of knowledge
about, and at times regard for, the
ecological impacts of industry has
come at an environmental cost. By
the mid-20th century, the Fox, Wolf,
and Green Bay region had suffered
considerable degradation. The
region was home to the highest concentration of pulp and paper mills in
the world, and throughout the 1950s
and 60s that industry routinely used
polychlorinated biphenyls (PCBs),
which were then released into the
river. PCBs travel throughout the
food chain and ultimately build up in
the fat of humans and animals. They
are known to have carcinogenic and
immune system effects. Exposure
for humans comes from eating
fish from polluted waters, which
has resulted in fish consumption
advisories for PCBs throughout the
Fox River and its tributaries in most
of northeast Wisconsin.

Bird’s eye illustration of Green Bay and Fort Howard, Brown Co., Wisconsin 1867.
Drawn by A. Ruger. Map courtesy of the Library of Congress.
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phosphorus

IS A MAJOR CONTAMINANT
IN OUR WATERS

Fox River. Image by Al Seeger on Pixabay.

Another major contaminant in
our waters is phosphorous. In the
right amount, phosphorus is one
of the most important growth and
controlling nutrients in the regional
ecosystem. It is an essential nutrient
needed to support growth of aquatic
plants, like algae, that form the base
of the aquatic food chain. However,
in excess amounts, phosphorous
causes excessive algae growth
and sometimes harmful algae
blooms, leading to reduced water

clarity and hypoxia (loss of oxygen)
and ultimately, degradation of the
entire ecosystem. An estimated
549,073 pounds of phosphorous
originates from sources within the
lower Fox basin each year (Qualls et
al., 2013). Phosphorous often enters
the system from livestock manure
and fertilizers used in agriculture, in
residential areas, and point source
discharges. Shoreline habitat that
could otherwise prevent phosphorous from reaching the water has

been lost, worsening the problem.
Sediments loaded with phosphorus
have led to harmful algal blooms
and a hypoxic “dead” zone in the
bay. Harmful algal blooms have
also occurred in the Pool Lakes,
signifying that this is a regional, not
local, problem.

quality issues facing the region. But
point-source pollution also presents
opportunities. A diverse regional
coalition has worked to address this
issue. The Save the Bay initiative is
one excellent example that focuses
on diverse stakeholders. However,
legislative remedies also play a role.

Point-source pollution from
industry is also a substantial
source of contamination and
contributes to the greater water

LEGISLATION LENDS A HAND
In 1948, the Clean Water Act was
established to protect America’s
water, and its amendments in 1972
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IN 1948, THE CLEAN WATER ACT
WAS ESTABLISHED TO PROTECT
AMERICA’S WATER, AND ITS
AMENDMENTS IN 1972 VASTLY
EXPANDED THE SCOPE OF THIS
LANDMARK LEGISLATION.
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Bottom: Satellite image of the sediment plume from the Fox River entering Green Bay.
Degradation of the Bay has led to its designation as an Area of Concern under the Great
Lakes Water Quality Agreement, and work is ongoing to remove Beneficial Use Impairments.
Image by Steve Seilo on Photodynamix.

sediment
PLUME IN
GREEN BAY

vastly expanded the scope of this
landmark legislation. Also in 1972,
the Great Lakes Water Quality
Agreement (GLWQA) between the
United States and Canada was
established to “identify shared
priorities and coordinate actions to
restore and protect the chemical,
physical and biological integrity of
the waters of the Great Lakes.” The
Comprehensive Environmental
Response, Compensation, and
Liability Act (1980) provided critical
federal legislation for PCBs to be remediated from the waters of the Fox
River and the natural environment
to be restored through the Natural
Resource Damage Assessment and
Restoration (NRDAR) process.
Three critical outcomes of these
regulations have directly impacted
the Fox, Wolf, and Green Bay
region. First, Section 303(d) of the

Clean Water Act designates those
watersheds that are deficient in
one or more water quality standards as impaired. The impaired
waters designation requires action
to improve water quality for many
uses, ultimately improving conditions for all users. Second, Annex
1 of the GLWQA provides for the
establishment of areas of concern
(AOC), or “geographic areas…where
significant impairment of beneficial
uses has occurred as a result of
human activities at the local level.”
Simply put, those places in the Great
Lakes basin that have experienced
environmental degradation are
AOCs. Green Bay is one of 27 AOCs
in the United States. Contaminated
sediment, poor water quality, and
habitat loss are the primary reasons
for the designation, and 11 beneficial
use impairments were assigned.

H E A LT H Y W AT E R S

Top: The designation of Plum Creek in Brown and Outagamie County as an impaired waterway
led to the establishment of the “Nonpoint Source Implementation Plan for the Plum and
Kankapot Creek Watersheds.” This is already improving water quality in the Plum, with
downstream benefits to the Fox River and, ultimately, Green Bay itself. Image provided by
the U.S. Fish and Wildlife Service.

REMEDIATION
PROJECT REMOVED
6.5 MILLION
CUBIC YARDS OF
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PCBs
FROM THE LOWER
FOX RIVER

Pelican on the Fox River near Appleton, Wisconsin. Image by TK McLean on Pixabay.

RESTORING AND PROTECTING
OUR WATERS This has led to an
incredible collaborative effort to
clean up the Lower Fox River and
Green Bay. In 2020, industry and
government partners celebrated
the completion of a $1 billion
remediation project that removed
approximately 6.5 million cubic
yards of PCBs from the river. Other
areas with low levels of PCBs were
capped or covered with sand. Over
10 billion gallons of clean water

were returned to the river as a result
of the remediation. Through the
NRDAR process, over $90 million
in settlement funds are restoring,
replacing, or acquiring habitat
for natural resources injured by
PCBs—in many cases, wetlands
and waterways.
And it is not just the bay that is
making great strides in improving
ecosystem functions and services.
The Fox-Wolf Watershed Alliance

and counties are spearheading a
comprehensive Pool Lakes Management Plan. A forward-thinking,
dynamic plan aimed at providing a
regional framework for cooperation
to restore and protect the health
of the Winnebago Lakes has been
implemented, providing a pathway to
healthy lakes for generations to come.
These efforts have had a tremendous positive impact on the region,
and we will build on the momentum

generated, while protecting the
region’s waters against the challenges of the 21st century. Continued
stewardship through collective
action will ensure swimmable,
fishable, and drinkable waters for
current and future generations,
while also protecting Green Bay’s
blue economy. The waters are
connected, and so a concerted effort
needs to be made in order to clean
up the region’s waters in a collective
and collaborative way.
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TOGETHER, WE WILL ENSURE
SWIMMABLE, FISHABLE,
DRINKABLE WATERS
FOR OUR CHILDREN,
GRANDCHILDREN,
AND BEYOND.
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fisheries

DEFINE WHO WE ARE

Our water resources are directly
tied to the health and sustainability
of our thriving fishery, and our fisheries define who we are. Whitefish,
perch, muskellunge, northern pike,
smallmouth bass, sturgeon, walleye,
brook trout—these fishes are woven
into the fabric of our communities
and economies. We recognize
the need to promote actions that
will not only improve habitat for
fisheries and other aquatic species,
but also should have cascading
effects. For example, over half of
Wisconsin’s native mussel species
are considered in greatest need of
conservation, and in-stream habitat
alteration has been exceedingly
detrimental to mussel populations.
Addressing these challenges will
have the added value of contributing

to improvements in water quality.
Strategies around removal of aging
infrastructure that are barriers to
fish passage, the promotion of fish
spawning habitat (including wetlands), improvement of in-stream
habitat, and management actions to
achieve a balanced and sustainable
fishery will have multiple benefits to
the system.
Fortunately, the region has a strong
tradition of developing tools to
support decision making in this
context. Therefore, the Blueprint
encourages the widespread use of
the following tools, which have been
developed through regional partners
with the goal of promoting healthy,
sustainable fisheries.

Brook trout by Angelena Koosman,
U.S. Fish and Wildlife Service on Flickr is licensed under CC BY 2.0.

H E A LT H Y W AT E R S

Healthy Waters,
Healthy Fisheries
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The Nature Conservancy and the
Wisconsin Department of Natural
Resources have created an online
tool, Wetlands by Design, to help
Wisconsin residents find the best
sites throughout the state to restore
and protect wetlands—and the most
promising watersheds to work in.
The Great Lakes Coastal Wetland
Decision Support Tool allows users
to interact with a variety of information relevant to coastal wetland
conservation and management.
It includes wetland mapping and
decision support tools.

The Great Lakes Coastal Wetland
Restoration Assessment uses
principles of geodesign to identify,
assess, and restore areas along
the U.S. coast of the Great Lakes
that have the most potential to
restore coastal wetland habitat. This
work, funded by the Great Lakes
Restoration Initiative, supports
land managers and restoration
practitioners from site-specific to
landscape scales.

Swamp milkweed.
Image by Michael Jeffords,
Illinois Natural History Survey.

H E A LT H Y W AT E R S

Wetland restoration,
enhancement, and
protection
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250,000 barriers

COULD INHIBIT FISH MOVEMENT IN THE GREAT LAKES BASIN
Northern pike. Image provided by the U.S. Fish and Wildlife Service.

Fish Passage
Populations of migratory fish are
dependent on their ability to access
quality habitat in order to reproduce. In the Upper Midwest, this
often means swimming upstream
from the Great Lakes to reach
inland waterways and their adjacent
wetlands. Unfortunately, passage
is often blocked by man-made
features that act as barriers to fish
movement (like the perched culvert

in the next image). There are over
250,000 such barriers in the Great
Lakes basin that can potentially
inhibit fish movement. Due to the
sheer volume of these barriers and
the associated cost of repairing
them, only a small proportion
receive attention each year.
Fishwerks is a web-based GIS
platform that integrates with sophis-

ticated optimization tools to help
maximize the efficiency of habitat
improvement projects for migratory
fish in the Great Lakes basin. This
tool has been constructed to
optimally target candidate barriers
in order to maximize the return on
investment from the improvement
projects that are funded each year.
Our hope is that this tool can be
applied at various scales covering

multiple jurisdictions and help to
coordinate efforts to maximize
increases in fish habitat.
In addition, TNC’s GB Bayside
Coastal Fish Passage Tool provides
decision support to practitioners for
strategizing removal of fish passage
barriers around Green Bay.

32

Climate change is expected to alter
the distributions and community
composition of stream fishes in
the Great Lakes region in the 21st
century, in part as a result of altered
hydrological systems (stream

temperature, streamflow, and
habitat). Resource managers need
information and tools to understand
where fish species and stream
habitats are expected to change
under future conditions.

Fish sample collections and environmental variables from multiple
sources across the U.S. Great Lakes
Basin were integrated and used to
develop empirical models to predict
fish species occurrence under

present-day climate conditions.
FishVis is a regional decision
support tool for identifying vulnerabilities of riverine habitat and
fishes to climate change in the
Great Lakes region.

Brown trout by Brandon Jones, U.S. Fish and Wildlife Service on Flickr.

WE MUST ASSESS & PREDICT

species occurence

H E A LT H Y W AT E R S

Fish riverine climate vulnerabilities
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Remove, by 2030, fish passage barriers within
tributaries to restore aquatic connectivity and
restore fish passage while also improving adjacent
riparian and wetland habitats
Develop a strategy for a balanced and sustainable
fishery within Green Bay, the Winnebago Pool
System, and connecting channels
Collectively work to meet regional water quality/
total maximum daily load goals
Promote green infrastructure projects throughout
our urban/suburban/exurban communities
Promote healthy conditions for the recreational
use of our waterways by minimizing beach closures,
hypoxic zones, and harmful algal blooms
See the recommended actions associated
with these goals in Appendix 1.

H E A LT H Y W AT E R S

OUR GOALS

Sustainable

LAND S
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AGRICULTURE IN NORTHEAST
AND NORTHCENTRAL
WISCONSIN HAS BEEN
THE HEART OF THE REGION
FOR CENTURIES.
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W

THE DAIRY INDUSTRY
BEGAN TO GROW RAPIDLY
IN THE

1840s

hen the French explorer Jean
Nicolet arrived near what is
now the city of Green Bay in 1632,
the Fox, Winnebago, Menominee,
and Potawatomi were already adept
agriculturalists. At the height of the
French fur trade, residents grew
excess crops to send up the Fox
River. However, the modern history
of local commercial agriculture is
intertwined with national policies.
According to the book Wisconsin
Agriculture: A History by Jerry Apps,
between 1834 and 1836, the area
around the Fox River was surveyed
and divided into squares of property.
Open prairie and marshland were
the first lands to be converted
into agricultural fields, followed
by wooded areas. Bolstering the
conversion of this part of Wisconsin
into agriculture was the U.S. federal
government, who began to provide
farmers with seeds and small
amounts of money to support agricultural growth in the 1830s. While
much of the land around Green Bay
was purchased by the 1850s, the

S U S TA I N A B L E L A N D S

Image by David Mark on Pixabay.

passage of the 1862 Homestead Act,
under which many Americans were
given property for free under the
condition of working the land for five
years, brought more people into the
state for agriculture.
Wheat was the first and most
important cash crop for many
settlers around Green Bay. It was
easy to grow and did not require
massive inputs of water. However,
wheat quickly depletes nitrogen
from the soil, making yields unpredictable. Between dramatic swings
in production and the chinch
bugs that were devouring much
of Wisconsin’s wheat in the 1860s,
people started to look for new
agricultural markets. Many found
that dairy was a sound alternative
for the Wisconsin climate and soil.
From the 1840s through the early
1900s, the dairy industry grew rapidly.
According to the Wisconsin Historical Society, by 1915, Wisconsin led
the country in dairy production.

37
S U S TA I N A B L E L A N D S

280,700

COWS PRODUCE OVER

7 billion

LBS OF MILK PER YEAR

Image by Connor Martin on Pexels.

Since the end of World War II, the
United States has maintained a free
trade posture, allowing farmers to
expand to a global market. As of
2018, Wisconsin ranked first in the
country in the export of sweet corn
and second in the export of whey
and cheese primarily to Canada,
China, and Mexico.
Over recent decades, the Fox,
Wolf, and Green Bay region has

experienced rapid growth of farm
size and livestock density, including
concentrated animal feeding
operations (CAFOs), which are
farms over 1,000 animal units. As
of 2017, the USDA estimated that
Wisconsin produced more than 7
billion pounds of milk annually, from
approximately 280,700 cows. Brown
and Outagamie counties are at the
center of the Fox River and Green
Bay system and are remarkably

similar in their composition. Both
are mixed rural-urban landscapes
with more than half of their land in
agricultural production, and each
has a medium-sized city (Green
Bay and Appleton). In recent years,
both counties have experienced
significant rural sprawl, increasing
populations, and decreasing land for
agriculture. These land-use trends
are closely related to the ability of
the region to manage phosphorous

loading. While livestock production
continues to intensify across the
Lower Fox-Green Bay, the Upper
Fox-Wolf River region has seen a
sizeable decrease. There, livestock
production is decreasing (losing
about 1,000 head/county per year),
while corn yield and acreage are
rising (more than 5,000 acres in
some counties between 2017
and 2018).
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THE CHALLENGE FOR
THE FOX, WOLF, & GREEN BAY
REGION OF WISCONSIN IS TO
SUPPORT THE VITALITY OF
AGRICULTURE IN THE REGION
THROUGH DEVELOPMENT
OF SUSTAINABLE SOLUTIONS
THAT ALLOW AGRICULTURE,
THE LAND, AND THE
WATER TO THRIVE.

According to the 2013 State of the
Bay report published by the University of Wisconsin Sea Grant Institute, an estimated 549,703 pounds
of phosphorous enter the lower Fox
basin each year (Qualls, Harris, and
Harris 2013). The challenge for the
Fox, Wolf, and Green Bay region of
Wisconsin is to support the vitality
of agriculture in the region through
the development of sustainable
solutions that allow agriculture, the
land, and the water to thrive.

To combat this issue, watershed
planning is promoted by municipalities, counties, and the state as
a means of comprehensive water
quality improvement. This planning
includes assessing causes of water
quality degradation, sources (both
point and non-point) of pollution,
and a collaborative, stakeholder-driven approach to prioritizing
restoration and protection strategies.
TMDLs and Nine Key Element
watershed plans have paved the

way for substantial and substantive
improvement to our region’s waters.
The 9KE plans use EPA-approved
total maximum daily loads (TMDL)
for watersheds and set benchmarks
for achieving water quality goals.
Through these plans, we can see
a path forward for clean, healthy
waters.

Factory along the Fox River. Image by Tom Romanowski

38%

OF PHOSPORUS IN THE LOWER FOX
BASIN CAME FROM POINT SOURCES
BETWEEN 1977–2009
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PHOSPHORUS MANAGEMENT
According to a 2012 report, between
1977 and 2009, 46% of phosphorous
in the Lower Fox basin came from
agriculture, roughly 38% from point
sources, and 12% from residential
applications. The excess phosphorous in the system often leads to
reduced water clarity, hypoxia (loss
of oxygen), and ultimately loss of
fish and wildlife populations and
degradation of the overall system,
with substantial economic impacts.
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MANY FARMERS ARE
TAKING INNOVATIVE ACTION
TO PROMOTE HEALTHY

soil & water

Interseeding.
Image by Whitney Prestby.

This could not be further from the
truth, as farmers need healthy soil
and access to clean water in order
to support their operations. As part
of the Blueprint process, we interviewed farmers for their perspectives. Farmers value healthy soil and
water for their livelihoods, and many
of them are taking innovative action
to promote these values. Organizations such as the Lower Fox and
Upper Fox/Wolf Demonstration
Farms Network illustrate the value of
showcasing the viability of sustainable agriculture for the region.

S U S TA I N A B L E L A N D S

WORKING LAND MISCONCEPTIONS There are many common
misconceptions about working
lands. One is that agricultural
intensification necessarily includes
outside corporations or businesses
moving in and damaging local
natural resources. In fact, many
industrial farms in the region were
started by local families who are
consolidating to remain competitive
in the global market. This matters,
because these farmers have a
connection to the place and neighbors who can continue to inspire
stewardship practices. A second,
related misconception is that large
farms and conservation are at odds.
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The Lower Fox Demonstration Farms Network connects farmers in their quest for healthy land and water alongside a vibrant agricultural economy. Image by Whitney Prestby.

Agriculture & industry bring creative solutions
to building a healthy working landscape
The Demonstration Farms Network
is designed to showcase and
demonstrate innovative conservation practices that improve water
quality by reducing phosphorus and
sediment from entering our region’s
waters. This first of its kind partnership focuses on agricultural producers within the region, their crop
consultants, and government agency
partners. Cover crops, soil health,
and no-till practices are piloted by
participating farms. Peer-to-peer

learning is demonstrated through
field days and equipment demonstrations throughout the growing season.
In addition, the Peninsula Pride
Farms promotes innovative water
quality practices along the eastern
shores of Green Bay. Through these
initiatives, the famers in our region
have shown their commitment to
creativity, innovation, and leadership
in addressing the conservation challenges we face in the 21st century
(Figure 4). Due to the success of

Demo Farms, it has now expanded
to the Upper Fox-Wolf.
Some members of industry are also
leading the way to improve water
quality. NEW Water, the brand of the
Green Bay Metropolitan Sewerage
District, is leading the Silver Creek
Project, an innovative pilot study to
improve the Silver Creek. Working
with the Oneida Nation, U.S. Fish
and Wildlife Service, U.S. Department of Agriculture’s Natural

Resources Conservation Service,
U.S. Geological Survey, University
of Wisconsin-Green Bay, Brown
County and Outagamie County
Land and Water Conservation
Departments, The Nature Conservancy, Ducks Unlimited, Wisconsin
Department of Natural Resources,
and private agronomists, the Silver
Creek Project represents a forward
thinking, collaborative approach to
water quality improvement in our
region.

Agriculture
Agriculture
Urban/Developed
Urban/Developed
DemoDemo
FarmsFarms
Impaired
Waterways
Impaired
Waterways
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Menominee
Menominee
Reservation
Reservation
Stockbridge
Stockbridge
MunseeMunsee
Tribe Tribe

OneidaOneida
Reservation
Reservation
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Figure 4. Lands within the Fox, Wolf, and Green Bay region that are in production. The working landscape of the region is predominately agriculture. Demo Farms, participants in The Demonstration
Farms Network, are implementing innovative management practices to promote soil health and improve water quality by increasing phosphorus and sediment retention and reducing loss into our
region’s waters during runoff events. Impaired Waterways are also included in this map to assist practitioners in identifying and prioritizing working landscapes most in need of conservation. The
remaining working landscape are urban/developed areas, including the major population areas of Green Bay, Appleton, and Oshkosh.
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Increase the implementation of conservation
practices by agricultural producers

Promote educational initiatives that support the
continued evolution of agriculture

Establish a comprehensive regional monitoring
network across lands and waters led by publicprivate partnerships between regional universities
and government agencies

Promote the continued development of largescale comprehensive sub-watershed initiatives
aimed at improving soil health and, by extension,
water quality

See the recommended actions associated with
these goals in Appendix 1.
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OUR GOALS

Connection
to

NATURE
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IT IS CLEAR THAT NATURAL
RESOURCES ARE CENTRAL
TO HOW RESIDENTS VIEW THE
FOX, WOLF, & GREEN BAY REGION.
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S

ense of place is best described
as the feel and characteristic of
a place that makes it unique and
fosters attachment. As part of the
Blueprint process, we interviewed
41 local residents who represent
diverse stakeholder interests in
order to understand sense of place
and ecosystem services. Interviews
were conducted with:

sense
OF PLACE

» Agriculture (dairy and crop)
professionals
» Economic development
professionals
» Fishermen (charter and
commercial)
» Hunting clubs (waterfowl
and trapping)
» Industrial manufacturing
professionals
» Lake associations
» Land use planning professionals
» Non-extractive recreation clubs
(yachting, birding, hiking, biking)
» Political professionals
» Rural non-agricultural landowners
» Sewage treatment professionals
» Tourism associations

In a region as diverse as the Green
Bay-Fox-Wolf River watersheds
there is not a singular sense of
place. People in the region carry a
diverse range of place meanings
associated with distinct histories of
land-use.
For example, in Brown, Outagamie,
and Winnebago counties, place
meanings center on the mutual
benefits and balances between city
living in Green Bay, Appleton, and Oshkosh and rural living in the agricultural towns and villages surrounding
the cities. Ability to enjoy urban and
rural aspects of life was a central
theme for residents in these areas.
However, throughout the Fox Valley
there is a unique sense of place defined by a shared history of logging,
their industrial heritage, and their
paper industry. Rural counties to the
west and north, including Marquette,
Shawano, Waushara, Waupaca,
and Door Counties, tended to have
senses of place built around natural
resources-based recreation, as well
as second homeowners and retirees

C O N N E C T I O N T O N AT U R E

Image by Connor Martin on Pexels.

IS DEPENDENT ON
THE PROTECTION OF
NATURAL RESOURCES

People enjoying nature. Image by Tom Romanowski.

who are attracted to the location
because of its natural resources. In
urban areas, waterfront revitalization
was an important part of looking to
the future. For example, Green Bay’s
CityDeck along the east side of the
lower Fox River features dozens of
restaurants and shops alongside
spots for gatherings and strolling.
In another example, the city of
Menasha features the conversion

of industrial sites into waterfront
developments that include parks
and dining.
While it is difficult to tease apart
what is core to the Green Bay-Fox
River region and its sense of place,
it is clear that natural resources
are central to how many view their
Fox, Wolf, and Green Bay region
home. This underscores the idea

that regional place and identity are
dependent on the protection of
these natural resources. The land,
water, and wildlife of the Fox, Wolf,
and Green Bay region provide a
rich array of resources and opportunities for residents and visitors
in the forms of living, working,
and recreating (Figure 5). These
resources and opportunities create a
backdrop of shared experiences that

for many become ingrained as part
of a regional identity. Our exploration revealed a range of ecosystem
services (those benefits people
derive from nature) and wellbeing
benefits coming from local natural
resources (Figure 6). Three of the
most popular outdoor activities in
the region are fishing, hunting, and
hiking/walking.
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Figure 5. Most recreational opportunities available within the Fox, Wolf, and Green Bay region. Boat Access locations provide access to the region’s array of water-based recreational opportunities.
Parks include local, state, and federal parks. Trails facilitate walking, hiking, cross-country skiing, snowshoeing, biking, etc. These different recreational opportunities strengthen our connection to
our lands. Impaired Waterways are also identified in this map, illustrating which recreational opportunities could be adversely impacted due to poor water quality conditions.

BENEFITS

AIR QUALITY

AESTHETICS

AGRICULTURAL
PRODUCTS

• alfalfa • apples
• cherries • corn • dairy
• livestock • maple syrup
• soybean • white corn • wild rice
• winter rye • winter wheat

DIVERSITY

• food diversity
• genetic diversity
• natural community diversity
• species diversity

MEDICINAL
PLANTS
MINERALS

WATER

• water availability
• water connectivity
• water level

WILDLIFE
BIRDS

• backyard birds
• colonial nesting birds
• flagship coastal nesting
birds
• migratory songbirds
• waterfowl

FISH

• bait species
• brown trout • catfish
• chub • musky • perch
• pike • smallmouth bass
• smelt • walleye
• whitefish

LAND-BASED
SPORT SPECIES

• deer • muskrat
• turkey

DISEASE CONTROL
PEST CONTROL
BALANCED SPECIES
POPULATIONS
ECONOMIC

• employment diversity
• fuel (biomass)
• hydropower
• increased real estate value
• irrigation
• lumber
• manufacturing jobs
• micro-breweries
(in Green Bay)
• paper products
• product transport

EROSION CONTROL

PERSONAL
CONNECTIONS

• community connection
• connection to food source
• connection to nature’s
cycles
• iconic landscapes
• opportunities for exercise,
family-oriented activities,
learning, shared experiences, and solitude
• opportunities to develop and
experience love for nature
• opportunties to engage in
goal-oriented activities
• quality of life
• small-town feel
• way of life

RECREATION
LAND-BASED
• biking • foraging
• hiking • hunting

WATER-BASED

• boating • canoeing
• fishing • swimming
• sailing

Figure 6. Ecosystem services and benefits were identified during the Blueprint process through consultation with expert panels, workgroup members, and stakeholder interviews (n=41).
In this case, services were understood as the tangible components of the environment that provided benefits. This includes things such as cherries, musky, and waterfowl. Wellbeing benefits
describe the ways in which those material goods benefit people, such as economically, health-related, and culturally. Text in capital letters indicates general categories.
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SERVICES
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– Brown County resident

C O N N E C T I O N T O N AT U R E

REALLY JUST ABOUT
EVERYBODY
I KNOW IS
SOME KIND
OF FISHERMAN.
AND IT BREAKS
THE ICE TO SAY,
‘I HAVE A BOAT,
LET’S GO.’
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angling
BRINGS
PEOPLE
TOGETHER

Fishing
Our region’s fishery has long been
at the heart of our connection to
nature. The world-class fishery in
our region provides sustenance,
jobs, recreation, and a sense of
community. Sturgeon are a regional
icon. Without our fisheries, what
would our northeastern Wisconsin
community, our neighborhoods, our
networks look like? Without trophy
fishing tourism, sportfishing tournaments, commercial fishing, sporting
goods stores that sell fishing gear,

or boat dealerships, what would
support our regional economy? The
reality is that our region would be
vastly different without its fisheries.
Fishing brings the community together. In a survey of 374 fishers in
Brown, Door, Kewaunee, Marinette,
and Oconto counties conducted
by Matthew Winden (University
of Wisconsin-Whitewater) and
John Stoll (University of Wisconsin-Green Bay), 73%, reported that

C O N N E C T I O N T O N AT U R E

Fishing lies at the heart of the Fox, Wolf, and Green Bay region.
Image by Brooks Rice on Unsplash.

attachment to the bay that is not
easily substituted by fishing excursions elsewhere.
More than just a community affair,
recreational fishing in Green Bay
accounts for $264.3 million annually,
including $144.5 million in direct

economic output (employment), and
$119.8 million in indirect economic
output (local goods and services
purchased related to fishing). A 2006
study by University of Wisconsin
Extension found that recreational
angling in Lake Winnebago contributes $234 million annually. This

study did not include commercial
fisheries, which are also important
to the Green Bay region. While no
estimates exist for the Green Bay
region alone, the U.S. portion of the
Lake Michigan commercial fishery
is valued at $9 million.

Eastern brook trout by the U.S. Fish and Wildlife Service on Flickr.

recreational fishing
ACCOUNTS FOR $264.3 MILLION
IN GREEN BAY & $234
MILLION IN LAKE
WINNEBAGO
ANNUALLY
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most of their friends fish, while
only around 1% and 6% reported
that neither friends nor family fish.
Forty-eight percent of participants
indicated they had fished for 25
years or more, specifically in the
Green Bay. This long history with
the waters of the region likely brings
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– a Green Bay hunter
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I’VE PROBABLY SHOT MORE DUCKS
AND CAUGHT MORE FISH THAN THE
AVERAGE GUY WOULD IN THREE LIFETIMES.
I ALSO SHOT MORE THAN MY AGE IN DEER.
I SPENT MY LIFE ON THE WATER AND
IN THE WOODS.

Nearly 2,000 pounds of wild rice were planted along Green Bay’s shores.
Image courtesy of Amy Carrozzino-Lyon.

PROVIDES FOOD & SUPPORTS
WETLANDS FOR DUCKS

Hunting
For many in the Green Bay region,
hunting is a vital part of their
lives. Residents highly value finding
solitude and comradery through
hunting. According to the Wisconsin
Statewide Comprehensive Recreation Plan (SCORP), people are more
likely to participate when they have
family or close friends who also
hunt, which may be explained by the
considerable skill and experience
needed for successful hunting. This
passed-down tradition of hunting
adds social value but also makes it
more difficult to recruit new hunters.

Hunting has been the source
of much conservation-oriented
activity in the Green Bay region. For
example, Ducks Unlimited partnered
with the Wisconsin Department of
Natural Resources, the University
of Wisconsin-Green Bay, and the
U.S. Fish and Wildlife Service to
plant nearly 2,000 pounds of wild
rice along Green Bay’s shores. Wild
rice provides important services to
the region by providing food and
supporting the wetlands that ducks
nest and feed in. Hunting clubs
provide a social community and

C O N N E C T I O N T O N AT U R E

wild rice
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2.2 billion
FROM 9-DAY DEER
GUN SEASON

$4 billion

FROM WATERFOWL HUNTING
EXPENDITURES ANNUALLY

White-tailed deer and waterfowl hunting. Images by Tom Romanowski and U.S. Fish and Wildlife Service on Pixnio, respectively.

positive stewardship activities.
Stories abound of clubs working to
protect and restore habitat.
While numbers do not exist for the

economic value of hunting specifically in the Fox, Wolf, and Green Bay
region, the Department of Natural
Resources reports that 803,772
hunting licenses (all types) were

sold in Wisconsin in 2018. Hunting
brings in $2.5 billion to Wisconsin,
with the nine-day deer gun season
accounting for 88 percent of that
value. In 2011, a U.S. Fish and

Wildlife Service report concluded
that waterfowl hunting in Wisconsin
brings in an estimated $4 billion in
trip and equipment expenditures.
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UNFORTUNATELY, ALONG WITH SOCIAL
MEDIA CAME A HUGE INFLUX OF INTEREST
AND HUNTERS, OPEN WATER HUNTERS ON
SOUTHERN GREEN BAY, SO THE OLD DAYS
WHEN BOB COULD GO ON THE EAST SHORE
AND I COULD GO ON THE WEST SHORE AND
WE WOULD BE THE ONLY PEOPLE OUT,
THAT IS LONG GONE. – hunting representative

birding
& OTHER WILDLIFE
WATCHING

The “Silent Sports”
Like hunting and fishing, participation in the so-called “silent sports,”
such as biking and hiking, provides
many opportunities for both building social communities and for solitude. These sports are on the rise
in the Green Bay region, with some
tourist and government agencies
seeing this as the fastest growing
recreation segment. In particular
rural parts of the Green Bay region,
providing access to trails is seen as
an important social justice activity,
because trails can improve quality
of life by lowering obesity rates,
providing safe routes to work and
to engage with friends and families,
and decreasing stress-levels.

No estimate exists of the economic
value of the silent sports in the
region. However, it is safe to say
that land and water trails attract
visitors, new residents, and businesses to the region and contribute
positively to real estate value. The
Wisconsin Department of Transportation estimates the total impact of
manufacturing, selling, and servicing
bicycles in the state of Wisconsin
is $556 million, though no numbers
exist for the impact of tourists
visiting the many bicycle trails and
events across the state. In 2011, a
U.S. Fish and Wildlife Service report
estimated that wildlife watching,
including birding, brought in $1.5
billion in retail sales and 36,000
jobs to the state of Wisconsin.
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Birdwatching.
Image by Tom Romanowski.
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THE NEW PEOPLE COMING IN
ARE COMING IN FOR THE RIVER
OR THE LAKES AND IF YOU DON’T
PRESERVE THOSE, YOU’RE KILLING
WHY PEOPLE COME HERE.
– trails group representative
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Connecting recreation
and conservation for
social networks
The Green Bay-Fox-Wolf region has
many thriving communities built
around recreation. A strong link
exists between the health of local
lands and waters and the health of
these communities. By protecting
our natural resources, we are also
protecting ways of life, heritage, and

our economic vitality (Figure 7).
Figure 5 depicts some of the links
between water and people in the
Green Bay region. Changes to water
are direct lines to changes in the
local economy, tourism, and
senses of place.
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Image by Sporthearts on Pixabay.

1570

CONSERVATION JOBS
BRING IN $53.7 MILLION
IN INCOME ANNUALLY
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INVESTING IN NATURE

CONSERVATION JOBS
environmental engineers
conservation scientists
environmental scientists + specialists
recreation workers
farming professionals
fishing professionals
forestry professionals

300

OUTAGAMIE

BROWN

KEWAUNEE

OCONTO

150

1570
JOBS

WISCONSIN METRO AREAS

190

GREEN BAY METRO | APPLETON
OSHKOSH | FOND DU LAC

930
WINNEBAGO

CALUMET

$53.7 MILLION

IN INCOME
ANNUALLY
$4.42 M

$8.15 M

$34.35 M

$6.76 M

FOND DU LAC

C O N N E C T I O N T O N AT U R E

Figure 7. Investment in conservation stimulates our regional economy. This graphic displays the number of jobs and mean annual income related to conservation and the environment
in the four major metropolitan areas included in the Blueprint according to the 2018 Bureau of Labor Statistics Occupational Employment and Wage Estimates.

61
C O N N E C T I O N T O N AT U R E

stewardship
OPPORTUNITIES FOR

Image by Tom Romanowski

For many local resource users,
stewardship itself provides opportunities that are fulfilling and
educational. Stewardship sets the
stage for collaboration between
groups and individuals. For example,
recreation groups talked about the
fulfillment of conducting habitat

work and environmental education
to ensure the persistence of their
recreational activities. A 2019 study
of environmental education conducted by University of Wisconsin Extension found that more than 17,250
people volunteer for environmental
education organizations around

the state and that these volunteers
contributed 464,000 hours within
the last year. They also highlighted
the joy of learning about nature and
sharing that with others in the group.
All these provide examples of how
stewardship creates social capital,
meaning it produces social rela-

tionships that benefit the group as
a whole. Social capital accrues and
can be used as a resource in times
of trouble, enhancing the resiliency
of the system.
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BY PROTECTING OUR
NATURAL RESOURCES,
WE ARE ALSO PROTECTING
WAYS OF LIFE, HERITAGE,
& OUR ECONOMIC VITALITY.
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Image by Dave Hoefler on Unsplash.

Gaps and needs

value
OF ECOSYSTEM
SERVICES

DEVELOP CONSERVATION
VALUE PROPOSITION The total
value of ecosystem services in this
region has yet to be fully quantified,
while the Wisconsin Statewide
Comprehensive Recreation Plan
(SCORP) estimates that across the
state consumer spending in outdoor
recreation is $17.9 billion. Wisconsin
State Parks have quantified the
spending of visitors to their properties. In the Upper Lake Michigan
Coastal Region (Brown, Door,
Kewaunee, Manitowoc, Marinette,
and Oconto counties), non-local
visitors annually spend more than

$96 million, while local visitors
spend more than $36 million while
visiting and travelling to state parks.
In the Lake Winnebago Region
(Calumet, Fond du Lac, Green Lake,
Marquette, Menominee, Outagamie,
Shawano, Waupaca, Waushara, and
Winnebago counties), non-local
visitors spend more than $22 million,
while local visitors spend over $35
million while visiting or travelling to
state parks. According to SCORP,
the favorite recreational activities
are fishing, hunting, and walking/
hiking.
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Dwarf lake iris. Image by Joel Trick, retired U.S. Fish and Wildlife Service.

There is a direct link between the
health of our lands and waters
and their economic value to the
recreation and tourism industries,
yet to date no studies have been
conducted that connect the two.
We know that conservation jobs not
only help stimulate the economy
through direct jobs, but also help
stimulate the economy by offering
improvements to the outdoor

recreation industry in Wisconsin.
While this economic value cannot
demonstrate the full value of our
natural resources, it can begin to
demonstrate the cost-effectiveness
of proactive conservation action in
the Green Bay region and continue
to highlight the interconnectedness
between the economy and environment. Understanding just how much
the regional economy relies on fish,

wildlife, outdoor recreation, and
clean water is critical to developing
the conservation value proposition.
FOSTER SENSE OF SHARED
RESPONSIBILITY Even more
difficult to quantify is the importance
that the region’s natural resources
play in fostering a sense of community and a commitment to place.
More deliberate community building

around diverse natural resource
user groups can help to improve the
capacity of conservation professionals to achieve their goals. Watershed
resource groups could go a long way
toward instilling a sense of shared
responsibility for the fate of local
resources and developing an active
citizenry that can protect resources
against future development and
landscape change. Residents ex-
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diversity

pressed uncertainty about how their
actions were affecting others, as
well as difficulty in communicating
how they were affected by changes
at the government, industrial, and
individual levels.
PROMOTE EQUITABLE ACCESS
TO OUTDOOR SPACES More work
should be done to engage diverse
sectors of the population and
provide recreational opportunities
to people around the region. Winden
and Stoll’s study of recreational
anglers were 99.5% male, and only
2.7% were non-white. Similarly,
SCORP points out that 75% of
hunters are male. A 2019 study of
environmental educators across
Wisconsin found that of the 93.1%
of respondents who considered
their organization’s facilities to be
accessible or somewhat accessible
to visitors with disabilities, half
(50.5%) had never conducted an
accessibility survey of their site. This

represents an important opportunity
for regional planning to address the
needs for engaging diverse populations in nature. Our recreational
opportunity map reveals clusters
of park access centered mostly
around urban areas. Traditionally,
many residents would get permission to hunt on private lands of a
rural neighbor or someone they
knew out in the country. However, as
demographics and land use in both
the urban and rural areas shift, many
no longer have connections to rural
landowners and it is less common
to be able to hunt or otherwise
recreate on privately owned land.
This increases the importance of
parks and protected areas in rural
areas. Nearby access to trails is
also an important low-cost activity
for families and communities that
can help curb the rise of obesity and
other public health problems among
many of the region’s impoverished
communities.
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An effort must be made to promote diversity in angling.
Image by Mark Olsen on Unsplash.
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Connect parks, watersheds, natural areas, and
conserved lands to benefit nature and create healthy,
livable communities
Promote responsible, equitable public access to
outdoor spaces for recreation, hunting, and fishing
Educate, inspire, and engage the public about the
benefits of natural resources conservation
Promote climate resiliency and adaptation of the
region’s outdoor spaces for hunting, fishing, and
recreation
Ensure policies are in place that keep parks,
natural areas, and community facilities adequately
funded, properly maintained, and climate resilient
See the recommended actions associated
with these goals in Appendix 1.

C O N N E C T I O N T O N AT U R E

OUR GOALS

Climate
CHANGE
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CLIMATE
CHANGE
AMPLIFIES
EVERY THREAT
TO THE LANDS
AND SPECIES
OF THE
GREATER
GREEN BAY
REGION.

69
C L I M AT E C H A N G E

Storm over Sturgeon Bay. Image on Pixabay.

C

limate change impacts the
health of our waters, interferes
with our habitats’ ability to thrive,
erodes the sustainability of our lands,
and diminishes our connection to
nature. This report considers climate change to mean a departure
from historic patterns of weather
and temperature at a pace faster
than typically seen in nature. Most
species cannot adapt or migrate at
the rate at which changes are happening. This puts greater stress on
ecosystems and cultural landscapes,
including agricultural and urban

environments, that threatens the
very existence of species and our
way of life. We are already seeing
these impacts in northeastern
Wisconsin, from increasing harmful
algal blooms closing our beaches,
to strengthening dead-zones in our
lakes, to wildlife epidemics like cholera and botulism causing mortality
in waterfowl and shorebirds. We are
seeing the impacts in real time.
It is now time to plan for this
change. Planning may mean
improving infrastructure in

anticipation of increased flooding,
incorporating migratory corridors in
our green infrastructure to promote
movement so our fish and wildlife
are not squeezed out of existence by
changing conditions, and planning
for sustainable large-scale agriculture in the anticipation of more
flooding, drought, and seasonal
variation. Such planning has not
yet been done on a large scale and
is a major gap identified by this
report. Here we wish to outline
some of the major challenges this
region of Wisconsin will face from

climate change but would like to
point out that further convening
and organizing is needed for a
strategic regional plan to adapt to a
changing climate. Notably, in 2019,
Gov. Evers established a Task Force
on Climate Change. The Task Force
reported their findings and policy
recommendations in fall 2020.
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SIX CRITICAL CHALLENGES
WERE IDENTIFIED:
Increasing air and water temperatures
Seasonality (shorter winters, earlier springs)
Precipitation (higher in winter & spring)
Periodicity of severe storm events (more frequent)
Lower record and average water levels
Shifting wind fields during summer
from the southeast

C L I M AT E C H A N G E

In 2008, the Wisconsin Initiative on Climate Change Impacts working
group convened to assess the impacts of the bay of Green Bay.
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TEMPERATURE PROJECTED
TO INCREASE BY OVER

ADAPT OR MIGRATE? Plants and
animals need more than just space,
they need the proper conditions
to thrive. Those proper conditions
are their habitats, and the biotic,
abiotic, and climatic conditions to
which those species are adapted.
A challenge of climate change is
that the climate is changing faster
than most species can adapt. For
many, to survive they must migrate
to more suitable habitat. Thus land
management in the region must
incorporate not just habitat patches
but also migration corridors to

support the successful movement
of species as the climate changes.
The average temperature for Green
Bay is projected to move from 44.9
in 1971–2000 to 51.5 between
2040 and 2069. An increase of
more than six degrees Fahrenheit
would lead to massive changes in
the makeup of local ecosystems.
Birds are particularly vulnerable to
phenological mismatch, where the
insects they consume hatch earlier
or decline in numbers.

Yellow-headed blackbird.
Image by Michael Jeffords, Illinois Natural History Survey.
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Climate change
and our natural
heritage
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NEW

climatic conditions
MAY PROMOTE THE SPREAD
OF INVASIVE SPECIES

The invasive round goby. Image by William Stacy, Illinois Natural History Survey.

INVASIVE SPECIES Invasive species are among the largest causes
of biodiversity loss around the globe.
As the climate changes, non-invasive and invasive species compete
for the same spaces. Species

that previously had been unable
to invade a particular place may
find themselves able to establish
themselves in new climatic conditions, spreading further. As the
stress of climate change weakens

species and ecosystems, invasive
species may find a new stronghold.
We are seeing these impacts already,
as dreissenid mussels, round
gobies, and emerald ash borers are
fundamentally altering our lands and

waters. Climate change exacerbates
the prevalence of and damage done
by invasive species.
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Climate change
and our healthy waters
Climate change does not just bring
changes in temperatures. It also
brings changes in wind and weather
patterns. According to “An Assessment of the Impacts of Climate
Change on the Great Lakes,” while
precipitation in the U.S. increased
4% between 1901 and 2015, the
Great Lakes region experienced
more than a 10% increase in annual
precipitation, generally manifesting
in large flooding events. Urban
areas can expect to see damage to
homes, roads, and infrastructure as
the impermeable surfaces cause
flash flooding. Rural areas can
expect to see more soil erosion and
excess nutrient runoff.
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LAKE
POYGAN

The Climate Toolbox shows that
between 1971 and 2000, this region’s
precipitation ranged from 29 to 31
inches. Between 2040 and 2069,
precipitation is expected to range
from 29.5 to 36.5 inches per year.
Some places may not see a greater
amount of rain, while others will.
The largest concern here is the
increased variation of precipitation.
Some years will see small amounts
of rain, while others will see major
rain events. Such variability makes
it difficult to plan for the needs of
failing infrastructure or for the needs
of the agricultural community.

LAKE BUTTE
DES MORTS

Changes to Lake Winnebago and
the Pool Lakes are likely to be
dramatic. As lake levels fluctuate,
the ability of boats to safely navigate
and marinas and docks to be maintained are compromised. As water
levels in these lakes are managed,
the infrastructure necessary to
maintain lake levels will be stressed.
Moreover, the potential for harmful
blue/green algal blooms may
increase, leading to beach closures
and other human health impacts.

LAKE
WINNEBAGO

vulnerable
Climate change could increase the risk of heat stress and diseases in cattle. Image by Andy Kelly on Unsplash.

Climate change and our working lands
Increased precipitation and wet soil
conditions cause delays in planting.
Combined with increasing temperatures, delayed planting means crops
are forced to grow in much hotter
conditions. These conditions are
likely to reduce crop yield. In addition,
increased precipitation increases
the risk of flooding and manure
run-off events. Farmers already face
narrow windows for manure and
fertilization application, and increasing rain, both in terms of severity

of the rain events and increased
uncertainty in their timing, will only
exacerbate the challenges they face.
This has important implications
for manure management, making
decision-making incredibly difficult
for our farmers. Our farmers are
adapting and altering their practices to manage events caused by
climate change, but this comes at
great financial burden. The threat
of climate change to our agricultural
economy is real and severe.

Dairy farms are economically and
culturally important to Wisconsin.
Climate change could lead to incidence of heat stress among cattle
on particularly hot days. More
flooding can complicate growing
high-quality food for cattle. Another
major concern is the movement
of disease-causing insects. For
example, higher temperatures are
projected to increase the range of
diseases.

Ultimately, how we manage carbon
and promote our soil health will
determine our resilience to a
changing climate. And while our
agricultural economy is vulnerable,
implementation of the diverse
approach outlined in this document
will create a proactive community
for our time and place.
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AGRICULTURAL
ECONOMY IS
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White-tailed deer.
Image by Michael Jeffords,
Illinois Natural History Survey.

Climate change
and our people,
our lands

deer

POPULATIONS TIED TO
WINTER TEMPERATURES

As we have demonstrated throughout this report, natural resources
and outdoor activities form the
backdrop of shared experiences that
bind people in this region together
and into subcommunities of hunters,
fishers, farmers, and other land
users. Climate change is a threat to
these ways of life, and in this way,
a threat to community and sense
of place of the region. Climate
change will have large impacts on
natural resources that make the
Green Bay-Fox-Wolf region such a
desirable place to live, but careful
and strategic planning, such as that

presented by the Blueprint, can help
lessen some of these impacts and
contribute to a resilient future.
IMPACTS ON HUNTING The
population numbers of whitetailed deer, commonly hunted in
Wisconsin, are highly connected
to average temperatures in winter.
Cold weather and snow increase
energy requirements for deer and
make access to foraging difficult,
leading to a high mortality rate. An
increase in temperature is likely to
mean lowered mortality and higher
populations of deer in this region of

waterfowl
migration
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TIMES ARE
CHANGING

Canvasback. Image by Abel Mathew on Unsplash.

Wisconsin. While this may initially
sound like good news for hunters,
it is bad news for farmers, as
large deer herds across the state
cause tens of millions of dollars of
damage to crops. Further, in a 2013
preliminary assessment of climate
change impacts on Wisconsin’s
wildlife, the Wisconsin Department

of Natural Resources stated that
without sufficient predators across
the region, it is likely that higher
populations of deer will lead to more
outbreaks of zoonotic diseases.
Climate change is also expected
to impact waterfowl. Hunters who
have known these regions for

decades may find rapid changes
in the arrival and departure times
of migrating waterfowl. There is
risk of phenological mismatch, if
the lifecycles of the species they
depend on for survival do not match
the arrival of waterfowl. Ducks
Unlimited projects a continued decrease in black ducks, scaup, and

canvasbacks, as reduced summer
water levels reduce the availability of
habitat for these species and lead to
degraded water quality.
IMPACTS ON FISHING As water
heats up, fish will move and fish
communities will change. USGS
predicts that largemouth bass
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numbers will increase with warming
waters, while walleye numbers will
take a strong decline. Largemouth
bass do well in warmer waters, while
walleye do better in cooler waters.
Impacts on brook and brown trout
could be severe as well, with 68%
and 32% declines in available
habitat, respectively. This region
of Wisconsin has a wide diversity
of water habitats, and it is expected
that there will be a wide diversity of
habitat responses to climate change.
More research is needed on the
impacts on the bay, the shallow pool
lakes, the rivers, and Lake Winnebago. Changes to Lake Winnebago
and the Pool Lakes are likely to be
dramatic. As lake levels fluctuate,
the ability of boats to safely navigate,
and marinas and docks to be
maintained, are compromised.

IMPACTS ON SILENT SPORTS
While many groups rally together for
the improved water conditions that
could lead to opening public beaches in Green Bay, climate change
threatens to undo any progress
toward these goals. Cyanobacteria
thrive in warm waters, up to 85
degrees F. A longer warm season
also means a longer algae season,
allowing for bigger blooms with larger impacts to natural communities
and to humans who use the waters.
Those wishing to use the waters for
swimming, boating, canoeing, or
other sports will find longer periods
of time where algal blooms prevent
them from accessing the waters.
In addition, lower lake levels will
mean times when the water is too
shallow for many boats. Waterfront
businesses may suffer. Those using
the waterside trails will find higher
likelihood of flooding on waterfront
trails in the spring, followed by
higher likelihood of walking along
an algae-infested system in the
summer.
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Satellite image of an algal bloom in Green Bay.
Image by Sam Battle, SSEC.

Appendices

Appendix 1. Strategy prioritization
GOAL 1. Secure the long-term viability of regional biological communities
through the preservation of diverse
habitats by 2030.
Action 1. Identify and task a lead
organization to develop a situation
analyis that identifies capacities and
resources to develop a comprehensive regional habitat conservation
implementation plan. Determine the
required staffing and funding levels
needed to achieve habitat goals,
including 1,000 acres of restoration/
enhancement/protection by 2030.
Action 2. Improve and increase
organizational capacity within conservation organizations by adding a
TBD number of full-time employees
(FTEs) to develop and implement
a comprehensive regional land
preservation strategy that includes
increased dedicated funding.
Action 3. Convene a regional working group led by (1) and including
(2) to develop a land preservation &
implementation strategy by 2025.
GOAL 2. Sustain biological systems
and ecosystem services they
provide through restoration and
enhancement.

Action 1. Leveraging existing WDNR
data, prioritize important geographies
in the region to strategically restore,
enhance, or maintain a TBD number
of acres of migratory bird habitat.

Action 2. Develop and implement
a comprehensive regional fish
passage and water quality strategy
with the explicit goal of promoting
native mussels and their host fishes.

Action 1. Using established and
proven decision support tools
(e.g. Wetlands by Design), strategically restore 50 and enhance 100
wetland acres.

Action 2. Manage and promote
healthy forests through increased
participation in Wisconsin’s Managed
Forest Program and Deer Management Assistance Program (DMAP).

Action 3. Develop a regional
management plan with a goal to
Increase, via habitat restoration/
enhancement/preservation, the
number of shorebird chicks (including Piping Plover) that fledge by
2% annually.

Action 2. Increase areal weland
coverage in the region to improve
water filtration and carbon storage
via implemention of 2–3 restoration/
enhancement/protection projects
by 2025.

Action 3. Develop a strategy and
implementation plan for increasing
the diversity of habitats.
Action 4. Protect biodiversity
through the reduction of terrestrial
and aquatic invasive species via
the establishment of a Cooperative
Invasive Species Coalition by 2023.
Action 5. Promote regional habitat
connectivity via strategic land
acquisitions and restoration efforts.
GOAL 3. Secure the long-term viability of endangered, threatened, and
imperiled species, keystone species,
and unique biological communities.
Action 1. Using the established
Natural Heritage Conservation Plan
(pollinator goal), increase pollinator
habitat within the region by leveraging
capacities and resources to identify,
prioritize, and implement shovel-ready
pollinator conservation actions.

Action 4. Update Colonial Nesting
Waterbird Plans (terns, pelicans,
etc.) to include population goals,
nest locations, and a strategy to
achieve population goals.
GOAL 4. Make significant progress
toward the delisting of 2 beneficial
use impairments (BUIs): loss of fish
and wildlife habitat, and degradation
of fish and wildlife populations.
Action 1. Implement a suite of
habitat restoration projects within the
areas of concern (AOC) boundaries to
improve habitat within designated 18
priority habitats for 22 priority species.
Action 2. Develop the capacities and
resources to initiate a robust post-restoration monitoring initiative by 2026.
GOAL 5. Promote healthy, functional
wetlands.

Action 3. Develop a regional
phragmites strategy to reduce areal
coverage by 50% in high priority
wetland ecosystems by 2030.
Action 4. Increase flood storage by
wetlands by TBD percent by 2030.
Action 5. Collectively work to meet
the FWWA Lake Management Plan
tiered goals for the Winnebago Pool
Lakes.
Action 6. Develop a strategy for
influencing legislation to decrease
the tax burden for restored wetlands.
GOAL 6. Sustain high water quality where it exists, improve water
quality where needed, restore lateral
connectivity with floodplains, and
restore beneficial hydrological flows
to watersheds.
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THRIVING HABITATS
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to complete by 2025 a watershed-wide implementation plan to
maximize return on investment for
fish passage projects.

Action 2. Promote connectivity
within systems and watersheds.

GOAL 2. Develop a strategy for a balanced and sustainable fishery within
Green Bay, the Winnebago Pool
System, and connecting channels.

Action 3. Develop a comprehensive
headwaters on down strategy for
sub-watersheds that link to and
support 9-key element plans.

HEALTHY WATERS
GOAL 1. Remove, by 2030, fish
passage barriers within tributaries
to restore aquatic connectivity and
restore fish passage while also
improving adjacent riparian and
wetland habitats.
Action 1. Secure funding and the
necessary expertise to conduct a
fish passage situation analysis that
synthesizes the available resources,
creates a spatial prioritization
using existing connectivity decision
support tools, and maximizes the
number of river miles connected via
barrier removal.
Action 2. Develop/update/merge a
fish passage decision support tool to
assist managers with fish passage
and aquatic connectivity projects.
Action 3. Convene a regional aquatic
connecivity collaborative that uses
the data/information generated in
Action 1, and task the collaborative

Action 1. Establish a biannually
convening regional working group
led by Ted Treska (USFWS) tasked
with developing a regional plan for
sustainable fisheries.
Action 2. Conduct a comprehensive,
data-driven spawning and population assessment for the system to
understand the fishery.
Action 3. Complete a “whole
systems” assessment of research
and monitoring needs, including a
data/knowledge gap assessment,
to further understand the region’s
dynamic and complex food webs.
Action 4. Work with fisheries scientists to achieve the WDNR Sturgeon
Goals by identifying and targeting
key actions that are expected to
maximize return on investment and
achieve goals set forth in the FWWA
Lake Management Plans.

abundance and frequency by 40%
in 5 years compared to 2018 survey
and increase density by 20% at sites
that had low plant density during the
2018 survey. Increase emergent and
floating leaf plant bed acres by 5%.
Protect sensitive habitats (see the
Fox Wolf Watershed Alliance Lake
Management Plan).
GOAL 3. Collectively work to meet
water quality/TMDL goals within the
region.
Action 1. Secure funding and the
necessary expertise to conduct a
fish passage situation analysis thaat
synthesizes the available resources,
creates a spatial prioritization
using existing connectivity decision
support tools, and maximizes the
number of river miles.
Action 2. Reduce sediment and
phosphorous loading within the
Lower Fox/Green Bay Basin by
achieving TMDL goals.
Action 3. Reduce sediment and
phosphorus loading within the Upper
Fox & Wolf River Basins by achieving
established TMDL goals.

Action 5. Work with fisheries
scientists and WDNR to adaptively
manage size limits.

Action 4. Identify targets and
goals of greatest regional significance and work collectively to
achieve those regional water quality
targets and goals in the Pool Lakes
Management Plans.

Action 6. Through strategic in-lake
management actions in the Pool
Lakes, increase native aquatic plant

Action 5. Identify and execute a
strategy for integrating the Basin
Leadership Council with the Winneba-

go Waterways Council into a framework tasked with the development
and implementation of a progressive
strategy for local governments
and Tribes to address water quality
threats (existing and emerging).
Action 6. Convene local governments and Tribes to develop a water
quality coordination strategy for the
Upper Fox and Wolf Rivers.
Action 7. Confirm a comprehensive
water and biological monitoring
strategy for the entire Wolf/Fox/Pool
Lakes/Green Bay basin.
Action 8. Establish a habitat
restoration strategy that will improve
water quality while providing habitat
for pollinators, fish, and wildlife.
Action 9. Confirm a comprehensive
water and biological monitoring
strategy for the entire Wolf/Fox/Pool
Lakes/Green Bay basin.
GOAL 4. Promote green infrastructure projects throughout our urban/
suburban/exurban communities.
Action 1. Increase awareness of
green infrastructure projects through
workshops, handbooks, and other
outreach tools.
Action 2. Establish a regional flood
planning working group tasked
with the development of a regional
Flooding Abatement plan that
includes SMARTER goals for gallons
of rainwater captured via green
infrastructure.
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Action 1. Improve riparian corridors
via riparian buffer installation,
invasive removal, native plantings,
and in-stream habitat improvement.

Action 4. Initiate 3–5 highly visible
green infrastructure demonstration
projects at a medium to large scale
(i.e. municipality level) by 2025.
Goal 5. Promote healthy conditions
for the recreational use of our waterways by minimizing beach closures,
hypoxic zones, and harmful algal
blooms.
Action 1. Implement recommended
actions within priority watersheds
that have completed 9-Key Element
Plans in place.
Action 2. Complete 9-Key Element
Plans for selected priority watersheds by 2025.
Action 3. Convene a task force
to develop actions to delist the
eutrophication or undesirable algae
BUI for the Lower Green Bay and Fox
River AOC.
Action 4. Implement actions
recommended by the task force (see
Action 2) to delist the eutrophication
or undesirable algae BUI for the
Lower Green Bay and Fox River AOC.
Action 5. Implement a monitoring
program that ensures safe
recreation by real-time tracking
of eutrophication, E. coli, and

undesirable algae BUI for the Lower
Green Bay and Fox River AOC. This
includes the establishment of infrastructure (e.g. monitoring bouys),
and communications strategies to
devlop consistency across local, and
recreational guidelines.

SUSTAINABLE LANDS
GOAL 1. Increase the implementation of conservation practices by
agricultural producers.
Action 1. Work with farmers to promote soil health by adhering to five
key principles: 1) no bare soil/reduce
bare soil between October–March,
2) living roots 24/7/365, 3) diversity
of plantings, 4) do not disturb (reduce tillage), and 5) positive animal
impacts via rotational grazing.
GOAL 2. Establish a comprehensive
regional monitoring network
across lands and waters led by
public-private partnerships between
regional universities and government
agencies.
Action 1. Identify and recruit a strong
leadership core tasked with convening a regional nutrient loss monitoring
initiative that adds capacities for
monitoring cover crop percentages,
edge of field monitoring, and other
innovative approaches to nutrient loss.
Action 2. Convene a one-day symposium focusing on data sharing and
informataion transfer.

Action 3. Develop a data and
information clearinghouse for the
non-technical dissemination of
information across the basin.

increase implementation of the NR
I5I manure management program
that includes a plan for expanding
staff, capacities, and resources.

GOAL 3. Promote educational
initiatives that support the continued
evolution of agriculture.

Action 2. Advocate for changes
to tax law such that taxes on
“recreational land” (i.e. wetlands) are
reduced compared to cropped land.

Action 1. In coordination with University of Wisconsin Extension, crop
consultants, NRCS, and outreach
specialists, establish a model for
increasing on-farm training and
technology/knowledge transfer
focused on innovative approaches
to improving soil health.
Action 2. Expand demonstration
farms network by 3–5 farms
throughout the region by 2025
Action 3. Increase staff capacity and
resources within county conservation departments to focus on
technical support for and outreach
to agricultural producers
Action 4. Host thoughtful, targeted,
watershed-wide events (e.g. neighborhood opportunities with small
groups of producers/field trips)
and develop a mentorship program
to increase opportunities to share
knowledge.

CONNECTION TO NATURE
GOAL 1. Connect parks, watersheds,
natural areas, and conserved lands
to benefit nature and create healthy,
livable communities.
Action 1. Generate funding/build
capacity for a network of outreach
professionals to create a coherent
strategy for raising public awareness
of the need for connected, functional
ecosystems.
Action 2. Using the network established in (1) develop educational
products and graphics that depict
the link between healthy environments and healthy people for the
public and policy makers.

GOAL 4. Promote the continued
development of large-scale comprehensive sub-watershed initiatives
aimed at improving soil health and,
by extension, water quality

Action 3. Using the network
established in (1), create a cohesive,
comprehensive communications
platform for conservation organizations and park/land use managers
to connect and share information
regarding threats, needs, successes,
and best practices.

Action 1. Develop a strategy to

Action 4. Provide opportunities for
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Action 3. Identify targets and goals
of greatest regional significance and
work collectively to achieve those
regional green infrastructure targets
and goals in the Pool Lakes Management Plans.

Action 5. Create a framework for
prioritizing land acquisitions to create green corridors and/or improve
connectivity of green spaces.
Action 6. Create a strategy for
inspiring future generations to be
stewards of this landscape.
Action 7. Establish a regional plan
for promoting ecotourism.
GOAL 2. Promote responsible,
equitable public access to outdoor
spaces for recreation, hunting, and
fishing.
Action 1. Develop a regional recreation map that identifies residential
areas that are more than 5 miles
from green space as hot spots for
future green space development.
Action 2. Increase miles of hiking
and biking trails in line with the
Wisconsin Statewide Comprehensive Outdoor Recreation Plan and
develop splinter trails to underserved
areas.
Action 3. Convene a land use and
conservation working group to halt
the loss of shoreline access points
due to residential and business
development and commit to no net
loss of entry points by 2030.

Action 4. Identify RFPs for funding
to target and PIs to develop a
complete economic study on the
benefits of water quality.
GOAL 3. Educate, inspire, and
engage the public about the benefits
of natural resources conservation.
Action 1. Establish links with
tourism, decision makers, politicians
and others to promote the “Blue/
Green” Economy (i.e. the benefits of
economic conservation of natural
resources).
Action 2. Develop a strategy to
strengthen and support coalitions
of sportsmen groups, Northeast
Wisconsin Nature Center groups,
and citizen conservation groups to
promote awareness of conservation
and expand the partnership outside
of explicit conservation organizations.
Action 3. Convene an environmental
education working group to develop
environmental principles and
concepts to incorporate into public
school system learning.
Action 4. Provide increased
opportunities to connect with water
resources through parnerships with
business connections (e.g. kayak
rentals).
GOAL 4. Promote climate resiliency
and adaptation of the region’s outdoor spaces for recreation, hunting,
and fishing.

Action 1. Convene a climate summit
for conservation professionals in
summer 2022.
Action 2. As a component of the slimate summit, work with participants
to conduct a needs assessment.
Action 3. Convene a working group
to develop and deliver a regional
climate adaptation strategy by 2025.
Action 4. Develop informational
materials to generate awareness
of the connection between healthy
soils and climate change.
GOAL 5. Ensure policies are in place
that keep parks, natural areas, and
community facilities adequately
funded, properly maintained, and
climate resilient.
Action 1. Leverage the Statewide
Comprehensive Outdoor Recreation
Plan to mobilize funding and prioritization for recreation development
and maintenance.
Action 2. Develop a report-card for
parks in the region to assess their
funding levels, upkeep, and climate
resilience.
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shared experiences and lifestyles
centered around nature-based outdoor activities by providing healthy
water resources, working lands, and
abundant fish and wildlife.

Appendix 2. Conservation targets
This link will deliver you to a data
table created using a cloud-based
tool called AirTable. We have created
several views of the data, which you
can access using a menu at the left
edge of the screen. If you would like
to create an alternate view of the

data that highlights your interests,
goals, or priorities, please let us know.
For instance, you could ask to view
only items for coastal wetlands, or
only records with “aquatic game”
included as a critical ecosystem
service. You can also download or

copy the data from Airtable so you
can work with it in different ways or
create views of the data as you like
to highlight specific interests, goals,
and/or priorities for your organization.
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Appendix 2 documents the conservation targets identified by regional
experts as the most effective way to
assess how actions on the ground
translate to positive returns on
investment.
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