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EXECUTIVE SUMMARY

The Marengo River flows through and is shaped by a diverse landscape. Originating i n the
wetlands of the Penokee hills of northern Wisconsin, it passes through the valley that once
formed the shoreline of glacial Lake Duluth, across the flats of the Lake Superior clay plain,
and then into confluence with the Bad River and ultimately Lake Superior. The human
footprint across this watershed is equally diverse -from its wild, forested headwaters on the
Nicolet -Chequamegon National Forest, across intensively cultivated and managed
agricultural landscapes of the clay plain, and on into the larg ely forested reservation of the
Bad River Band of Lake Superior Chippewa Indians.

The Nine Key Element Marengo River Watershed Action Plan was first certified by Wisconsin
DNR and US EPAIn 2013. The following plan represents a revision of the original ten-year
Marengo River Watershed Action Plan (MWAP). This revised planning document provides a
tool for local governments, agencies, organizations, and watershed residents to  continue
carrying out the plan@ actions and attract the resources needed to facilit ate them for the next
ten years (2022-2032).

Vision and Watershed Goals

aWe envision a Marengo River Watershed that has clean, flowing water; supports
healthy, diverse, and resilient plant and animal communities free of invasive species,
and is a vital community of watershed stewards who take actions to care for the
watershed, while enabling a productive livelihood €

To achieve this vision, the MWAP identifie s the following goals for the Marengo Watershed :

1. The hydrologic system in the Marengo River Watershed is viable and resilient.

2. Safe water and healthy, productive soil are available and maintained for all human and
wildlife uses.

3. The Marengo River Watershed has diverse, healthy, and resilient native communities
of plants and animals and their habi tats on land and in water.

4. Citizens of the Marengo River Watershed are active and engaged in maintaining the
integrity of the watershed.

Ten years after the original MWAP , these goals remain relevant and worthy of our best efforts.
The growth of our understanding of regional impacts of global environmental concerns like
climate change has only imparted greater urgency to achieve/realize these goals.

Watershed Challenges:

Existing stresses or issues and concerns in the Marengo River Watershed that constitute the
greatest challenges and prevent these watershed goals from being met are:

1. Unstable hydrologic system

2. Excess sediment

3. Terrestrial habitat fragmentation and alteratio n
4. Fragmentation and | oss of aquatic habitat
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5. EXxcess nutrients
6. High bacteria counts

The Marengo River Watershed has an altered and unstable hydrologic system caused by past
land uses. The main challenges are part of a natural watershed response to disturbanc e, but
in many cases are being exacerbated by current human activity. They prevent the watershed
from achieving its full habitat potential and improving its resilience to climate change and

other potential disturbances. Improving the unstable hydrologic sy stem, reducing sediment
loads, and establishing a more viable and resilient Marengo River Watershed will likely take
more time than ten years to fully achieve . While these challenges are widespread and require
management responses on a watershed scale, there are also other more localized pollutant
sources in the watershed that generate pathogen and nutrient loads. Accordingly, b etter
implementation of human and livestock waste management practices will be  necessary to see
large -scale improvement in water quality . Improvement for localized concerns is more readily
achievable in the short term (i.e., less than ten years). Much good work has already been
accomplished during the first ten years of plan implementation . Our ultimate success will
hinge o n the willingness of the watershed community to continue embracing and

implement ing solutions that meet these nonpoint source challenges in the next ten years.

To address Marengo River Watershed challenges listed above , we identify Healthy
Watershed Targe ts(Section 4.4 Healthy Watershed Target s and Current Conditions ) to meet,
24 Target Objective sto achieve to meet those targets ( Section 4.2 Target Objective s), and a
series of Action Items to meet each of those Target Objective s (Chapter 7. THE MARENGO
RIVER WATERSHED TEN YEAR ACTION PLANVany of those Action Items and Target
Objective s may be guided by Best Management Practices or BMPs (Chapter 5. BEST
MANAGEMENT PRACTICES. Some Target objectives and Action ltems are replicated from
the original Marengo River watershed-based plan, while others are new.

Conclusion

Meeting the vision and goals for the Marengo River Watershed requ ires that both
widespread and localized challenges are met. Addressing these challenges will take time,
resources, and a watershed community that remains committed to its vision for a healthy
watershed. The Marengo River Watershed community has, for genera tions, demonstrated its
investment in the place they call home. We believe they can and will meet these challenges.
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1. INTRODUCTION

1.1 The Marengo River Watershed

Excess sedimentation is the most widespread nonpoint source pollution challenge in
Wisconsin@ Lake Superior Basin (Fitzpatrick et al., 1999; Wisconsin Lake Superior Basin
Partner Team [LSBPT], 2007) Excess sedimentation affects Lake Superior Basin streams by
covering up important fish spawning areas for species such as brook trout and lake sturgeon
and by altering stream hydrologic function that contributes to habitat degradation and makes
streams less able to buffer effects from extreme flood events. The Marengo River watershed
is thought to be the largest contributor of sediment to the Bad River  which flows to Lake
Superior, with estimates suggesting more than a third of the annual suspended sediment
load from the Bad River (~64,000 tons) comes from the Marengo River (Fitzpatrick , 2010).
While sediment pollution receives much attention, other challenges such as livestock and
human waste management and land fragmentation and conversion affect both aqua tic and
terrestrial habitats in the Marengo River Watershed and cause or contribute to reduced water
quality .

Figure 1. Lake Superior sediment plumes, 2012 flood event (NOAA, 2012).

The cause of much of the sediment affecting t he health of the Marengo River (and other

watersheds of Wisconsin @ Lake Superior Basin) can be traced back to extensive logging and
farming activities around the turn of the 20 ™ Century. This large -scale land cover conversion
caused stream instability, s ediment overload, and reduced habitat quality for aquatic species
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such as brook trout and sturgeon. These land use changes are still impacting the watershed
today. While sediment loading and stream instability is part of a natural watershed response
to land use disturbance, in many cases current human activities are slowing the pace of
watershed recovery and limiting resilience of watershed ecosystems to this change. A major
example of alarge-scale and potentially permanent change is climate change ¢ and its
impacts are beginning to manifest on the watershed via increased flooding , less predictable
seasonal weather and increased soil erosion and sediment load s. Additionally, the possibil ity
of large -scale iron mining, large -scale livestock feeding operations, and commercialization of
groundwater resources are all potential future regional impacts  in the watershed .

In recent years, the downstream Bad River Watershed and the Marengo River W atershed
have experienced significant (500-year or greater) flood events, most notably in 2012, 2016,
and 2018. While these flood events impacted the region and watersheds to varying degrees,
the Bad River Watershedt of which the Marengo is part of T was impacted most heavily by
the 2016 flood. During the event, 8 to 10 inches of rain fell in an  eight -hour period, with 16
inches recorded at the center of impact footprint. The Bad River flow increased from 300
CF/Sto 40,000 CF/Sin just 15 hours. There were fo ur fatalities and over $30 million in
damages, with over 100 public road /stream crossings destroyed in Ashland and Bayfield
counties. (Brewster, 2018). The increase of catastrophic events from increased and more
intense flooding events has highlighted the need for more watershed health and green
infrastructure to prevent further water quality, human health , and habitat impairment s.

Especially with recent flooding events described above , the Marengo River Watershed has
become an important focus area for high lighting the key management strategy to reducing
sedimentation across Wisconsin @ Lake Superior Basin. Known as slow the flow, the strategy
recognizes that reducing the volume and velocity of runoff to streams is critical to improving
watershed health, inv olving both restoration and protection activities. Because Wisconsin @
Lake Superior Basin has not seen the level of degradation exhibited in other areas of the

Great Lakes, restoration and protection potential in watersheds such as the Marengo is very
achievable, providing opportunity for quicker return on investment. Protection of high -quality
watershed ecosystem features ensures availability of valuable ecological services such as
clean water, carbo n storage, and diverse ecosystems into the future.

The original Marengo River Watershed Action Plan was created to initially implement and

apply the concepts of slow the flow and other watershed management activities to improve
watershed resources for futu re generations. It was also created to engage and involve the

local watershed community in the stewardship of its home watershed. This ten-year renewal
plan will continue focusing on slow the flow strategie s described within the Wisconsin DNR
Office of Gre at Waters 2022 publication: Review and Recommendations for Slow the Flow
Ja2rg®sgk« s| Ws«g-~]| «$PDF]@heeleryek al. Ne028) KWhite this rehewal s |
plan is specific to the Marengo River Watershed, many of the management strategies and

actions in this renewal plan apply to other watershed s across Wisconsin®@ Lake Superior

Basin.
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1.2 US EPA Nine Element Watershed Manageme nt Plans

While nine -element watershed management plans are typically developed as a tool to
identify and prioritize management activities that will restore watersheds with listed 303(d)
impairments, the focus of the Marengo River Watershed Action Plan is t o identify
management activities that will prevent future impaired water listings and maximize /protect
its healthy ecosystem potential. Although the Marengo River Watershed has been altered by
human activities, it has not been as significantly degraded as many other watersheds in the
Great Lakes basin.

The nine key elements provide a framework for holistically improving or protecting water
quality WDNR, 2022a). The nine elements were met by the original Marengo River
watershed -based plan in 2013. The nine elements and addressed throughout this ten-year
renewal plan and include:

1. Identification of the causes and sources of pollution

2. An estimate of pollutant loading into the watershed and the expected load reductions

3. Description of management measures that will achieve load reductions and targeted
critical areas

4. Estimation of technical and financial assistance and the relevant authorities needed to

implement the plan

Development of an informational/education component

Development of a project schedule

Development of interim, measurable milestones

Identification indicators to measure progress and adjust

Development of a monitoring component

© NG

1. 3 Related Resource Management and Comprehensive Plans

Many organizations and entities work and manage resources and challenges in the Marengo
River Watershed, including County Land and Water Conservation Departmen ts, conservation
organizations, Tribal governments, federal agencies, and others. Much of this important work
is guided by resource management and comprehensive plans which directly or indirectly
address the Marengo River Watershed.

Much of the content of this MWAP relies heavily on the work of our partners. These plans are
updated on different schedules and therefore may contain more updated information than
the MWAP revision.

A list and summary of these important planning and manage ment resources appears in
Appendix C: Glossary of Other Existing Regional Resource Management and Comprehensive
Plans on the Marengo River Watershed .

1.4 How to Use This Plan

Much of the contents of this 10 -year revision detail the current conditions, current practices,
studies and work on -the-ground in the Marengo, and best management practices a nd
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management alternatives in use or to be implemented. This material is essential to
understanding the Marengo and the work which needs to be done.

For ease of use, however, consider the following order of reference:

Step 1: Identify Healthy Watershed Tar gets and Target Objectives to achieve the
target. Utilize Chapter 4: Goals, Targets, and Objectives first to identify the Healthy
Watershed Targets which we are trying to obtain or maintain. The 7arget Objectives
are the broader concepts by which we plant o attain these targets.

Step 2: Identify Action Items to achieve the objective. Chapter 7: The Marengo River
Watershed Ten Year Action Plan consists of a table (Table 10) which represents the
actual actions items or milestones, timeline, estimated costs, and participants required
to achieve our Healthy Watershed Targets. This table is organized by Target
Objective.

Step 3: Identify the Most Impactful Location to Apply the Action Item.  Utilize the
Management Areas and Priority Subwatershed Table 8 to identify where these actions
will have the most impact.

Step 4: Utilize Best Management Practices to Implement the Action. Utilize the Best
Management Practices narratives and Watershed Characteristics narratives regarding
the inten ded action items to inform the intended practices.

Step 5: Identify Funding Sources. Reference Chapter 8 for potential funding sources
to accomplish the desired action ite m.

Step 6: Monitor and Evaluate. Chapter 9 elaborates monitoring and evaluationona n
ongoing and case -by-case basis (some of which are action items to continue
monitoring) to ensure the intended actions are meeting the watershed targets.

This six-step procedure throughout the document will facilitate the best  use for those wishing
to enact positive actions towards our goals for the watershed.
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2. CHARACTERIZINGTHE MARENGO RIVER
WATERSHED

2.1 General Description and Administrative Boundaries

The Marengo River Watershed is in central Ashland and south -central Bayfield counties in the
Lake Superior Basin of northern Wisconsin. The watershed contains six major sub -basins and
covers an area spanning 218 square miles or approximately 139,313 acres (NOAA, 2016). Itis
one of 334 le vel-five hydrologic unit code (HUC) watersheds in Wisconsin and one of six
level-five HUC watersheds contained within the Bad ¢Montreal Watershed (HUC code:
04010302, Figure 3).

Townships located in the Marengo River Watershed are:

1 Ashland 1 Marengo

91 Gordon 1 Morse

1 Grand View 1 Namakagon
1 Kelly 1 Sanborn

M Lincoln 1 White River

The northeast corner of the watershed, which includes the mouth of the Marengo River, is
located within the reservation of the Bad River Band of the Lake Superior Chippe wa.

There are no incorporated cities or villages within the watershed. Some of the
unincorporated villages include:

T Marengo f Sanborn
T Highbridge f North York
Town of Sanbom
Town of m%m = Marengo River
S Sancarm , Watershed
(" s PR o s
g n® 1
| B T
Wisconsin Town of ! P AL RS % famoas
e : ; Town of
i
Town of {

¥ \ = MNarengd .
Town of Grand View : 5 W
: Morse

.

®  BRWA Winer Quasty Montonng Sass
County Boundary
Township boudaies

Perenmsal stroams

Interrmittant straams

e } Jownof Miarengo waternihed

— Bed Fver Reservalion Boundaly
O  unecorporane Vs

Figure 2 Locatfon of the Marengo River watershed and administrative boundaries. Image from the Bad River
Watershed Association.

The Superior Rivers Watershed Association



2.1.1 Common Watershed Features

Morgan Falls and Mineral Lake are examples of typical features found in the upper (south)
portion of the watershed, which is mostly con tained within the Chequamegon -Nicolet
National Forest (CNNF). The large, eroding sand bank is a common feature in the middle
portion of the watershed. Agriculture and excess sand deposition are typical features of the
lower (north) portion of the watershed (Figure 3). The entire Lake Superior Basin is still
undergoing post -glacial isostatic rebound, causing gradual uplift of the landscape.

\_
i
|

Figure 3 Marengo River Watershed map (LSBPT, 2007)HUC 12 sub-basins and pictures of commo n watershed
features.

2.1.2 Landscape History

The landscape of northern Wisconsin and the Marengo River Watershed underwent
significant change following European settlement of the region and exploitation of the

region @ rich natural resources in the late 1 800s and early 1900s. The Marengo River
Watershed was 100% forested in the 1850s. Original vegetation consisted primarily of mixed
coniferous/deciduous forest (hemlock, sugar maple, yellow birch, white pine, red pine),

boreal forest (white spruce, balsam f ir, tamarack, white cedar, white birch), and wetland
areas. Forestsand wetlands played a key role in slowing the rate of runoff to watershed
streams from rain and snowmelt events, particularly in the northern, clay portion of the
watershed where soil infi Itration rates are naturally slower. Forests and wetlands also slowed
the rate of snowmelt in spring and provided abundant wood to streams that helped create
excellent habitat for native aquatic species like brook trout (  Salvelinus fontinalis) (Wisconsin
Department of Natural Resources [WDNR] & U.S. Fish and Wildlife Service [US -FWS], 2005).
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Vegetation Type

O-open water

- 1—wh. spruce, balsam fir,
tamarack, wh. cedar, wh. birch,
aspen

. 3~ hemlock, sugar maple, yel.
birch, wh. pine, red pine

4- sugar maple, yel. birch, wh.
pine

5— wh. pine, red pine

. 7- aspen, wh. birch, pine

. 14—swamp conifers

%g.!‘!!!!&.
WATERSHED ASSOCIATION

Figure 4 Watershed original vegetation cover (Finley 1976) .

The Marengo River Watershed and surrounding region experienced exte nsive logging
around the turn of the 20th Century, followed by widespread conversion to agricultural
landscapes. The combination of forest removal and agricultural development had a
tremendous effect on the landscape , hydrology , and stream channels of the Lake Superior
Basin that is still being felt today. Evidence indicates that watersheds have recovered to some
extent (Fitzpatrick et al., 1999). However, legacy effects from past land use, often exacerbated
by current human activity, limits the terrestri al and aquatic habitat potential of these
watersheds. Despite this, the Marengo and other Lake Superior Basin watersheds in
Wisconsin still retain many high -quality habitats and areas of habitat potential. See Section
2.2 Watershed Characteristics for additional Marengo River Watershed inform ation.

2.1.3 Historic Preservation

Recognizing and understanding historic places and cultural resources is an important part of
the social fabric of a community and understanding how past use and relationship to the land
affects what we see today in our communities, land, and water resources. The Marengo River
Watershed has been home to the Anishinaabe (also known as Ojibwe or Chippe wa) people
for many centuries. Beginning in the 1600s, Europeans began settling in the area. Both
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cultures have utilized the area for its abundant natural resources and as time passes, previous
generations leave behind important evidence of their way of li  fe. These places hold historic
significance by providing important reminders of religious and cultural significance to those
who live here today. Often, the location of these important sites goes unnoticed and is not
properly documented, thus losing a port ion of the area @ history.

The Bad River Tribal Historic Preservation Office and the Wisconsin National Register of
Historic Places (www.wisconsinhistory.org ) work to identify these important historic sites, such
as buildings, burial sites, resource harvest camps, and aesthetic resources so they can be
preserved and protected. Wisconsin has a series of statutes that apply to historic

preservation. The Wiscons in National Register of Historic Places maintains a database of
some of these known locations. The location of some sites remains restricted from public

view to protect them from being vandalized or disturbed. There are currently no sites publicly
listed for the Ashland or Bayfield County portions of the Marengo River Watershed in the
database.

The Gidakiiminaan atlas, published by the Great Lakes Indian Fish and Wildlife Commission
(GLIFWC) (ttp://www.glifwc.org ), is an 80-page atlas that identifies the Anishinaabe names
of lakes, rivers, islands, bays, and other locations in northern Wisconsin, the Upper Peninsula
of Michigan, and east central Minnesota. Some of these are pre -European names. Included in
the atlas is a translation of the original Ojibwe name and a table that identifies the modern
location name with the Anishinaabe name. Areas of the Marengo River Watershed are
included in the atlas.

Additional or follow up s urveys and do cumentation of historic cultural and natural resources
is needed for the Marengo River Watershed.

2.1.4 Demographics and Economics

The Marengo River Watershed is primarily rural and most of the human habitation is located

in the northern third of the water shed. Unemployment rates in Ashland and Bayfield Counties
tend to be higher than the state average and median household incomes and property

values lower than the state average. Farming and forestry were historically important
employment sources which have declined in recent decades, while occupations related to

the tourism industry have increased.

The US Census Bureau hosts data of summary demographic information for each county and
its jurisdictions. Visit www.census.gov for most recent demographic and economic
information.

Chapter Two, Sections 1.4 ¢ 1.5 of the original MWAP discusses demographic and economic
trends in relation to community surveys. See the original MWAP _for further discussion.
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2.2 Watershed Characteristics

2.2.1 Ecological Landscapes

The Wisconsin Department of Natural Resources (WDNR) has defined 23 different Ecological
Landscapes within Wisconsin (WDNR, 2022d). Ecological Landscapes are areas that differ
from each other in ecological attributes and management opportunities. They ha  ve unique
combinations of physical and biological characteristics that make up the ecosystem, such as
climate, geology, soils, water, or vegetation. They differ in levels of biological productivity,
habitat suitability for wildlife, presence of rare specie s and natural communities, and in many
other ways that affect land use and management.

Two Ecological Landscapes occur within the Marengo River Watershed , shown in Figure 5:

9 Superior Coastal Plain Landscape, covering the northern third
1 North Central Forest Landscape, covering the southern two thirds of the watershed

Superior Coastal Plain

North Central Forest

“‘R!‘.’ER_S )
WATERSHED ASSOCIATION

Figure 5 Marengo River Watershed ecological landscapes.

The Superior Coastal Plain is Wisconsin's northernmost Ecological Landscape. Its major
landform is a nearly lev el plain of lacustrine clays that slopes gently northward toward Lake
Superior. Historically the Superior Coastal Plain was almost entirely forested and included a
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distinctive mixture of white pine, white spruce, balsam fir, paper birch, balsam poplar,
trembling aspen, and white cedar (Figure 4). The North Central Forest has landforms
characterized by end and ground moraines with some pitted outwash and  bedrock -
controlled areas. Kettle depressions and steep ridges are found in the northern portion. Soils
consist of sandy loam, sand, and silts. The historic vegetation was primarily hemlock -
hardwood forest dominated by hemlock, sugar maple, and yellow birch (Figure  4).

2.2.2 Land Cover and Uses

Several sources for land cover data specific to the Marengo River Watershed are available.
The Marengo Test Case study used a land cover analysis for Wisconsin called &/VISCLAND
2.0,€ (Wisconsin Initiative for Statewide Cooperation on Landscape Analysis and Data)
published in 2016. Another land cover analysis in the Great Lakes coastal region was
conducted by the National Oceanic and Atmospheric Administration (NOAA) Coastal
Services Center according to Coastal Change Analysis Program (C-CAP) standards (NOAA,
2016). https://coast.noaa.gov/digitalcoast/data/ccapregional.html

To give the most recent picture of land cover in the Marengo River Watershed, data were
extracted from the NOAA Great Lakes C -CAP dataset for 2016. Land cover data for the
Marengo River Watershed indicate that it is al most 70% forested, 12% wetland, 13% actively
cultivated or in pasture/hay or grassland, less than 1% developed, and about 5% water or
other categories (Table 1) (Figure 6). Details on land cover classification categories are
available from the NOAA website .

TABLE1l. LAND COVER PERCENTAGES FOR THMARENGO RIVERWATERSHED(2016) FROM NATIONAL
OCEANIC AND ATMOSPHERICADMINISTRATION (NOAA) COASTAL SERVICESCENTER COASTAL
CHANGE ANALYSISPROGRAM (C-CAP).

Land Cover Category Acres Percent
Developed, high intensity 30 0.02
Developed, low and medium intensity 294 0.21
Developed, open 2,737 2.00
Cultivated 3,047 2.20
Pasture/Hay 14,065 10.50
Grassland 480 0.34
Deciduous Forest 62,831 46.56
Evergreen Forest 5,148 3.70
Mixed Forest 18,949 13.60
Scrub/Shrub 3,999 3.00
Palustrine Scrub/Shrub Wetland 6,422 4.60
Palustrine Emergent Wetland 47 0.03
Palustrine Forested Wetland 16,780 12.00
Bare Land 54 0.04
Water 1,585 1.20
Total Watershed 139,313 100.00
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The above Table 1 is a rough overview of the different land cover percentages in the

Marengo as of 2016. While this document discusses some of these aspects such as open

land, high and low intensity agricultural land, and tree cover in more detail in comin g section
on Hydrology and Geomorphology , the table represents a base overview of the land cover
and uses. Much of the forest and wetland areas are in the southern two thirds of the
watershed, concentrated within the Chequamegon -Nicolet National Forest, wh ile most of the
open land associated with agriculture (row crops, pasture/hay, or grassland) is located in the
northern third of the watershed (Figure 6 , see next page).
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Land Cover Type

. Developed-high intensity . Grassland-herbaceous
. Developed-med. intensity D Forest-deciduous

D Developed land-low intensity D Forest-evergreen

. Developed-open Forest-mixed .l Barven laiid
. Cultivated crop - Scrub/shrub - .
D Pasture hay . Palustrine forested wetland

. Palustrine scrub/shrub forested
wetland

. Palustrine emergent wetland

Figure 6 Watershed land cover (National Oceanic and Atmosp heric Administration [NOAA ] Coastal Services
Center, Coastal Change Analysis Program [C-CAP], 2016). See Figure 20 for a detailed view of high intensity ag in
the northern region.
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2.2.3 Hydrology and Geomorphology

The Marengo River Watershed represents a level 10 resolution on the hydrologic unit code
scale, also known as a HUG-10 watershed. The watershed can be further broken into 29 sub-
watersheds as defined in Hollenhorst and Hudson, 2011. This 10-year revision utilizes the 29
subwatersheds, which are represented on maps throughout th is document , shown in Figure
7.

DEE R
DIVERS >

WATERSHED ASSOCIATION

Figure 7 Marengo River Watershed subwatersheds.

The Marengo River and its watershed have been the focus of several studies characterizing its
geomorphology and hydrologic condition  (BRWA, 2010a; Bruce et al., 2004; Fitzpatrick et al.,
2022; LSBPT, 2007: FEH Study Group, 2022 ). Considerable attention has been applied to the
Marengo River because it is the greatest contributor of sediment to the Bad River. The Bad
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River is the largest sediment contributor to Lake Superior in the United States (Robertson
1997). Sedimentation and its causes are one of th e greatest issues facing the health of
streams in Wisconsin@ Lake Superior basin. Excessive runoff and flooding drive excessive
sedimentation.

To address high hydrologic flows and flooding, in 2019, Ashland County launched

Rebuilding Natural Infrastructur e in Ashland County, a Federal Emergency Management
Agency (FEMA) supported project to reduce damages to roads, culverts, and bridges by
prioritizing where natural flood management practices can reestablish the landscape @
capacity to store and manage wate r. The project is funded by FEMA and partner matching
contributions. (https://wisconsinwetlands.org/updates/laying _-the-foundation -for-wetlands -as-
effective -solutions/ )

Project partners included the United States Geological Survey (USGS, WDNR, Wisconsin
Emergency Management, Northwest Regional Planning Commission (NRPC), Wisconsin
Wetlands Association (WWA), and others. These partners formed the Fluvial Erosion Hazard
Study Group (FEH Study Group) to gather data on erosion hazards in the Marengo River
Watershed, and to evaluate opportunities to restore stream, floodplain, and wetland
conditions upstream of vulnera ble road -stream crossings. The findings of this group inform a
substantial part of the current and emerging assessment of the Marengo River Watershed.

The goals of the project are to:

1. lIdentify vulnerable public infrastructure and upstream erosion hazardsusing FEMA-
approved methods for assessing flood risk factors.

2. ldentify and prioritize upper watershed wetland and floodplain restoration
opportunities using FEMA-approved cost benefit analysis.

3. Update Ashland County @Hazard Mitigation Planto include wetland and floodplain
restoration strategies for building resilience.

The FEMA Project establishes a framework for coordination between hazard mitigation,
land and water, and FEMA priorities that will help local governments:

1 Use the inventory of v ulnerable infrastructure to prioritize and plan transportation
projects and easily coordinate with FEMA.

1 Improve understanding of FEMA protocols for collecting and managing data
(maintenance records, damage costs, etc.).

91 Improve eligibility and competitive ness for FEMA funding.

Restorative engineering or land repurposing projects of this scale are limited in many
ways by technological, economic, and political factors. Compared with the rising costs of
infrastructure, economic, and social upheaval caused by flooding, restoration of natural
infrastructure will be an increasingly cost effective -and necessary-flood management
solution over the coming decades (WWA, n.d.).

The FEH Study Group assessment results will ultimately be used to identify and prioritize
natural flood management projects related to stream and wetland restoration in the Marengo
River watershed and are set for publication in 2023. These results will be used with other
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information in this plan (described below) to meet elements 3 and 7 from th e US EPAS nine
key elements.

Previous and current studies have revealed the impact of historical land cover change on the
watershed, creating unstable stream channel conditions that the Marengo River and other
Lake Superior watersheds are still responding to.

Streams in the Bad River Watershed are often characterized as dflashy,¢ meaning they
experience intense high flows generally sh ort in duration (Robertson, 1997). The flashiness of
these streams is a result of steep gradients, surficial deposits with high clay content, and land
cover characteristics (Robertson, 1997; Verry, 2000) . This combination of factors results in
streams susceptible to erosion and sedimentation.

Stream Order

1
2
—_—3
—t
—
—&

— 7

Figure 8 Stream order based on number of tributaries (FEH Study Group, 2022 ).
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Stream Gradient (% Slope)

— 17.992602-56.691335
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e 0.000000-0.956468
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Figure 9 Watershed stream channel gradient ( FEH Study Group, 2022).

The Marengo River Watershed begins at an elevation of approximately 1,443 ft. above sea
level and ends at the confluence of the Marengo and Bad Rivers at an elevation of about 690
ft. above sea level. The main stem of the Marengo River is approximately 52 mile s in length.

Elevations above 1,050 ft. are characterized by sandy glacial till with rock outcroppings,
poorly developed stream networks without valleys, and relatively stable geomorphic
conditions ( Fitzpatrick, 2005). Elevations below 750 ft. correspond to the Lake Superior clay
plain, which is a relatively flat landscape except for frequent entrenched, alluvial valleys.

Between elevations of 1,050 to 750 feet, the Marengo River Watershed is divided and
defined by a post - glacial lake shoreline (glacial Lake Duluth) that is the boundary between
the North Central Forest and Superior Coastal Plain Ecological Landscapes described in
Section 2.2.1 Ecological Landscapes (Figure 5). The ancient shoreline has wave-planed
topography developed in sandy unconsolidated deposits. A combination of high relief, clay
over sand, and clearing or road development in this area leads to high erosion rates
(Fitzpatrick, 2005).
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A longitudinal profile of the mainstem of the Marengo River reveals the average slope of the
stream channel below Marengo Lake, which is near the transition between the more stable
upper and unstable middle portion of the watershed. The steep slope between  830ft and
1010ft of elevation corresponds to the soil transitional area (steep, wave -planed glacial
topography) and unstable conditions characterized by severe valley and stream bank
erosion. Elevations below 750 ft. correspond to the clay plain with more  gentle slopes and
deposition of sand eroded from the soil transition zone.

The lower portion of the Marengo River displays evidence of sediment overload transported
during episodic flood events.

Excessive lateral migration and channel instability exist at the confluence of the Marengo and
Bad Rivers. Increased overbank sedimentation (levee building) disconnects the river from its
floodplain and increases flood power to downstream reaches (Figure 10) (Fitzpatrick, 2005).
The overbank sedimentation is primarily sand, presumably eroded from the wave -planed
topography in the soil transition zone .

Figure 10 Levee building as a result of sand depo sition near the mouth of the Marengo River (photo courtesy of
the Mashkiiziibii Natural Resources Department).

The Superior Rivers Watershed Association



Watershed

D153 6Mies

#J\'!gg >
WATERNED ASSOC Tion

Figure 11 Regional surficial deposits.

Multiple studies have shown that if forest vegetation is allowed to return, re  covery to pre -
logging hydrologic conditions may take only a few years to several decades (Reinhart et al.,
1963). However, in areas where natural vegetation is permanently converted to agriculture,
substantial long -term changes in flooding and sedimentation occur (Jacobson & Primm,
1997; Knox, 1977).

The Marengo River Watershed is of particular interest because of i ts geologic setting and
past and present human activity impacting the erosion -prone soil transition and clay plain
areas as shown in Figure 5 and Figure 11. Many small tributaries flow into the main stem of
the Marengo River off the wave -planed topography in the soil transition zone from the south.
These tributaries lie in the region of the watershed with the majority of farming activities,
open land, clay soils, and an extensive road network. Because of these converging factors,
the Marengo River was estimated to have the highest erosion potential of all the Bad River
tributaries ( Fitzpatrick 2005). Using the Bad River United States Geological Survey (USGS
stream gage sediment rating curve, it is estimated that more than a third of the annual
suspended sediment load from the Bad River (~64,000 tons) comes from the Marengo River
Watershed (Fitzpatrick , 2010).
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Need for Slow the Flow

While erosion and sedimentation are important challenges to maintaining and improving the
health of the Marengo River Watershed, they are symptoms of watersheds responding to
increased runoff rates largely caused by land cover changes. The concept of slow the flow
(STF) recognizes that holding water back on the landscape and delaying its delivery to
streams-particularly in the soil transition and clay plain zones -will protect stream channels and
improve aqu atic and riparian habitat.

ol

Y ¥
Figure 12 Extensive bank failure, 2016 flood event , Figure 13 Bank failure encroaching on a roadway,
Hlustrates the need for Slow the Flow. Photo courtesy 2018 flood event. lllustrates the need for Slow the
of Mark Dryer. Flow. Photo courtesy of Kevin Brewster.

The original Marengo 9 Key Element Plan employed input from 30 local, state, and federal
agencies and organizations to identify and implement multiple slow the flow acti ons. A
combination of open lands data and National Streamflow Statistics Program (NSSP)modeling
outputs were used to identify priority locations (aka critical areas) for implementation of slow
the flow practi ces in the watershed . The analysis estimated 2 -year peak discharge
normalized by watershed area in 30 catchments (Hollenhorst and Hudson, 2011). This study
identified areas susceptible to excessive peak flow volumes and corresponding erosion and
sedimentation in the watershed . Soil permeability, snowfall, percent storage and slope were
also considered (Walker et al., 2003). Data for peak flows were assessed with the FEH Study
Group in 2022, shown in Figure 22 in Section 2.2.4 Drainage: Roads, Culverts, and
Agriculture .

Figure 14 shows Results from National Streamflow Statistics Program (USGS, 2010) modeling
for 30 sub-watersheds in the Marengo River. The dots, or dpour points € (many of which
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overlap) for each watershed are sized by predicted 2 -year peak discharge per square mile.
Highlighted subwatersheds are those with a predicted 2 -year peak discharge per square mile
greater than 20 CF/S/sq.mile and greater than 20% open lands. Analysis completed by Tom
Hollenhorst, USEPA.
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Figure 14 Results from National Streamflow Statistics Program (USGS, 2010) modeling.
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Figure 15 Heavy sediment deposit, 2016 flood event. Figure 16 Partial sediment clogging of culvert, 2016

lustrate symptoms of lack of Slow the Flow. Pholo  fiood event. lllustrate symptoms of lack of Slow the Flow.
courtesy of Kevin Brewster. Photo courtesy of Kevin Brewster.

In Review and Recommendations for Slow the Flow Practices in Wisconsin @ Lake Superior
Basin (Wheeler et al, 2022), a hierarchical list of subwatershed characteristics is presented as
a ranking tool for identifying the extent of STF restorative effort appropriate for a given
subwatershed (See Table 3). Many of these practices can and should be utilized in the
Marengo in priority sub -watersheds. For a thorough discussion of priority sub -watersheds,
see Section 5.1.3 Priority Subwatersheds . For discussion of STF practices to use in the
Marengo, see Section 5.2.9 Slow the Flow.

Stream Bank Failure

Erosion, sediment transport and deposition are natural stream channel processes. Natural
erosion is generally a gradual process, with channel and sho reline living communities slowly
adapting to change. Stream ecosystems in this state are considered stable, healthy, and
productive. Sudden and significant changes to flow volume, stream channel features (rocks,
large woody debris, etc. ), streamside vegetation cover, or upland vegetation cover can
drastically throw stream systems out of balance, leading to large -scale channel and bank
erosion and stream bank collapse (Figures 12 & 13). As previously discussed, the Marengo
River watershed is characterized by zones of unstable sandy channels and stream banks that
undergo ongoing cycles of edge (bank toe) erosion, destabilization (bank slope angle
increased beyond stability), and bank collapse . For more information, read:
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_02509 6.pdf. This process results
in ongoing channel widening , causing soil-stabilizing trees and shrubs to fall into the channel.
This dynamic is known as repetitive mass [oss.

Several landscape factors can increase the risk and severity of repetitive loss from flowing
water (fluvial) erosion. These risk factors, known as fluvial erosion hazards (FEHSs), can be
obvious identifiable landscape characteristics such as a filled wetland, or m ay be less obvious
aspects of landscape alteration like forgotten buried agricultural drainage pipes. ldentifying
FEHs and understanding how they affect the landscape is the first step in develop ing risk
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assessment metrics that guide and/or prioritize preservation and restoration efforts in the
watershed to achieve the most impactful and cost -effective outcomes.

Some examples of FEHs affecting the Marengo River watershed:

=A =4 =4 =4

= =4 =4 -4 =9

T

Erosion-prone soils (alluvial deposits)
Steep confining stream valley sides (>15% sl ope)
Steep stream channel gradient (high stream power)
Loss of water storage on the landscape
o0 Wetland drainage
o Disconnection of wetlands from stream channels
o Stream channelization (loss of riparian zone hydraulic energy buffering)
Loss of stream channel/shoreline roughness (rocks, large woody debris)
Eroding ravines and gullies
Incised headwater streams
Misaligned/undersized culverts
Deep road fill at road/stre am crossings
Agricultural and roadway ditching

An important product of Ashland County @ FEH Study Group is a Mass Wasting Potential
Matrix (Table 2). This is a summary assessment of erosion risk for the watershed @ glacial
landform/soil zones, shown with and without the influence of steep stream valleys, and at
various levels of stream power exposure.
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TABLE 2. MASSWASTING POTENTIAL MATRIX.

LANDSCAPE ZONE DEFINITIONS: TRANSITION ZONE: CLAYTON TRANSITION UNITS(SW, SG); NPS RAVINE AND
TRANSITION SOILS SSURGOALLUVIUM; CLAY PLAIN: CLAYTON UNITS FOR RED CLAY NO RAVINE SOILS
BEDROCK: USESSURGO;PENOKEE RANGE(CLAYTON UNITS) (FEH STUDY GROUP, 2022).

. . Headwater Incision Coarse Sediment and Channel
LA () Potential (HIP) Change (CSCC)
Channel
Specific Stream Power Slope . Specific Stream Power
Landform  steep (Wim.) Headwater (stream Floodplain  (yy/m.)
Setting  valley Flats Gradient) Flats
or 10 (20%+ (50+% 10
Ravine 300 - 61 - HAND) 1- HAND) 61 - 300 -
- 0, 0 -
>1000 1000 300 <10 >2% 20 <1% <10 300 1000 >1000

60

SR | — | [pp——

Area Absent M M L Absent -M L Absent

erosen RN . Precer [N eresen

60
I
A
.M M L L

Clay Plain

Absent M L L Absent M L L Absent
Bedrock Present M M M M L Present L L L Present M M L L L
Surface  Apsent L L L L L Absent L L L |Absent L L L L L

Stream Power: Resulting metric of multiplying the density of the water, the acceleration of the water due to
gravity, the volume of water flowing through the river, and the slope of  the channel.

Clayton Soil Series: Mixed glaciofluvial d eposit soil types.
https://soilseries.sc.egov.usda.gov/OSD_Docs/C/CLAYTON.html

SSURGO:Soil Survey Geographic database
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/?cid=nrcs142p2 053627

Relative erosion (mass wasting) risk is shown for Marengo River watershed streams in Figure
17. High -risk stream segments have valley sides >15% slope. Most of the high and some of

the very high erosion risk stream segments align with the upper third , superior coastal clay

plain section of the Marengo River watershed (see Figure 5 and Figure 11). The areas within
the soil transition and clay plain are most susceptible to excessive peak flow volumes leading

to erosion and sedimentation problems that in turn affect aquatic habitat and water quality.
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Figure 17 Mass wasting risk in the Marengo River Watershed (FEH Study Group, 2022).

Although watershed planning is complicated by a wide variety of pre  -existing land ownership
and management practices, Wheeler, et al (2022) identified specific needs that are broadly
applicable to land management schemes for continued progress toward STF goals . In the
context of this ten -year revision, the following needs are relevant to our STF goals on the
Marengo and are reflected in action items in Chapter 7:

1.
2.

3.

Sustain ongoing monitoring and studies

Assessment of the effectiveness of past restoration projects and agricultural best
management practices (BMPs)

Support new and ongoing research to understand the impacts of climate change and
invasive or nuisance species and improved capacity for data manage ment and sharing
Regularly re-collected high -resolution land cover and LiDAR data, and accurate
delineation of open lands data

Protection of natural infrastructure for watershed storage, incorporation of high -
functioning wetlands and similar landscapes int o land use and restoration planning
Continuance and expansion of collaborative inter -agency and NGO/citizen
partnerships across the region
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5.2.9 Slow the Flow.

For further discussion of these STF practices for implementation in the Marengo, see Section

TABLE 3. Summary of recommended parameters to consider for prioritization of STF efforts in the
Lake Superior Basin.

Parameters are listed in three groups: primary criteria that can be used to identify priority
watersheds and subwatersheds; secondary criteria to rank subwatersheds within priority
watersheds; tertiary considerations can be used to further narrow priorities. Wisconsin Wetland
Inventory (WWI), Potentially restorable wetlands (PRWSs) Source: (Wheeler et al., 2022).

Parameter

Primary ranking criteria

11
1.2

13

Percent storage by
subwatershed

Peak discharge/subwatershed
area ratio

Percent open lands by
subwatershed

Secondary ranking criteria

21

2.2

2.3

Percent of total wetland area
with surface water attenuation
by subwatershed

Proportion of riparian area
not mapped as wetland by
subwatershed

Proportion of forested
riparian areas of total riparian
area

Tertiary considerations

3.1  Inactive farmland
3.2 Transitional zone and soil
permeability
3.3  Downstream coastal
ecosystem/habitat type
34 Land ownership type
Open Lands

Data source

WWI, NHD
USGS StreamStats

Community GIS
analysis, ongoing data
needs described in
text

Functional Wetland
Assessment (only
available in Nemadiji
and Marengo)

Height above nearest
drainage (HAND)
analysis described in
text

Uses output of HAND
analysis

Analysis described in
text

Wisconsin ecological
Land Type Association

WDNR Natural
Heritage Inventory

USGS Protected Areas
Database of the
United States

Criteria or ranking
method

<10%

Ranked by
subwatershed
>40%(Douglas Co.)

Ranked by
subwatershed

Ranked by
subwatershed

Ranked by
subwatershed

Prioritize locations on
inactive farmland

Prioritize locations in the
geologic transition zone
(229 ¢33 m)

Prioritize wetlands
draining to poor fen
coastal wetlands
Public, private, tribal

Criteria source

Johnson et al.,
1990

Walker et al.,
2017

Douglas County,
2016

Benck et al., 2018

Proposed by
authors

Proposed by
authors

Proposed by
authors

Proposed by
authors

Proposed by
authors

Proposed by
authors.

Addressing land cover and use practices in uplands and the headwaters portions of
watersheds is a key element in watershed -scale STF efforts. Without reduction of overland
flow and runoff, any downstream efforts to promote healthy fisheries and water quality will
have limited success. Verry, et al (1983) studied the effects of land cover change on stream
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channels in the upper Midwest, including the relationship of the amount of open land in a
watershed to the change in channel -forming peak flows. The removal of forest cover
corresponds to an increase in snowmelt and other surface runoff events. These effects are
parti cularly prevalent in the upper Midwest where significant logging and farming activities
have taken place, and in areas with soils with high clay content. Dr. Verry showed that young
forests (0-15 year age class) affect runoff rates in the same way as open land. The threshold
for these impacts occurs at about 40% open land or young forest in watersheds only 2.5 km 2
in size where hill slopes are 3 to 45%. In flat basins (<3% slopes) in -channel erosion does not
occur in basins smaller than 25 km 2 (Verry 2001, Figure 18). (Further land use breakdown can
be seen in Table 1).

Management range for peak flows
from basins with less than 60% of their
area in open or young forest (<16 years
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Figure 18 Relationship between the amount of open land in a subwatershed to change in peak flow (Verry,
2001). Blue lines define the range of variation in response to open land or young forest based on empirical
measurements (symbols).

Wheeler, et al. address several new agricultural BMPs to support regional STFgoals,
including but not limited to:

1 Grassed waterways and two -stage ditches (details in Wheeler et a I., 2022)
1 Vegetative filter strips

1 Riparian Buffer Strips

1 Conservation tillage
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9 Perennial crops/cover crops vs annual row crops
1 Short rotation woody crops (SRWC)

While Wheeler, et al. includes important regional practices which are widely applicable to the
Lake Superior Basin, not all these BMPs are applicable to the Marengo River Watershed.
Agriculture is concentrated within upper third of  the watershed and is primarily perennial
grass hay fields, not annually tilled corn grain/silage and soybean rotations. The perennial
grass hay makes some of these BMPs not applicabl e within this specific watershed, such as
vegetative filter strips, conservation tillage, perennial crops, or cover crops . (veg filter strips,
conservation tillage, perennial crops, cover crops) . Those BMPs which do fit into the
landscape best include grassed waterways and two -stage ditches, riparian buffer strips, and
short rotation woody crops. These may be explored furthe r in Section 5.2.9 Slow the Flow.

In 2008, WDNR, working with multiple agencies and stakeholder partners, developed an
open lands assessment for the Marengo River Watershed (WDNR, 2010). Using Wiscland
(https://dnr.wisconsin.gov/maps/WISCLAND ), GIS, and field data, the assessment estimated
the extent of land in the watershed which needed reforestation to reach STF goals of
maximum 40% open lands . As with high -risk erosion stream segments, many of the sub-
basins needing re -forestation align with the u pper third, superior coastal clay plain section of
the Marengo River watershed. The assessment also proposed the following strategy related
to open lands management in the watershed (See Section 2.3.2 of the Original MWAP):

9 Prioritize restoration efforts 0 n catchments with 55% or more open lands
9 Prioritize landowner education efforts on catchments with 40% -55% open lands
9 Prioritize maintaining working forests on catchments with less than 40% open lands
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Figure 19 Open lands exte nt in acres. All non -tree crops, barren land, and urban development exten ts shown as
open land in terms of runoff potential.

While overall land cover percentages may not have changed significantly in the watershed
since 2008, forest structure most likely h as. For example, a recent county -wide forest
regeneration study conducted by WDNR in 2018 -2021 indicated that 20% of the recently
harvested stands in Ashland County and 30% of stands in Bayfield County are failing to meet
regeneration density guidelines. A Iso, 61% of those stands were not meeting regeneration
height expectations. When a forest stand is not regenerating or maturing at expected rates,

the study suggests, it can be an indication that deer brows ing may be impeding

regeneration. Climate change d riven precipitation shifts may also be impacting forest
regeneration success. The study also demonstrated how this impact can impede

regeneration of forest stands even when minimum density guidelines are being met  (WDNR,
2022b). Accordingly, forest regeneration density (ensuring less than 40% open lands or less
than 15 year forests) within selected Marengo River sub-basins will be a key factor to measure
and evaluate during implementation of this ten-year renewal plan . This and other changing
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landscape dynamics discussed in this document underscore the importance of establishing
regular regional land cover reassessment within the Marengo River Watershed.

Transitional Agriculture

Wheeler, et al. (2022) define transitional agricultu re as a change from intensive agriculture
(row crops) to non -intensive land use (low -intensity hay cropping or pastureland, fallow field
succession to shrub and forest associations, management as recreational space, etc.).
Transitional agriculture occurs p rimarily on private farming properties, with the remainder
occurring on county and federal forest lands. Forestry activities can be considered
transitional agriculture in the sense that harvested stands are replanted or naturally
regenerate through success ion to shrubland/young forest/mature forest. Transitional
agriculture represents management on the majority of agricultural acreage in the watershed
(Figure 20 and Figure 21). Regionally, the highest concentration of areas that have been
converted from high -intensity agriculture to transitional agriculture are concentrated in the
Marengo River Watershed . In the southern Lake Superior basin in general, there is a
persistent trend away from intensive agriculture in the southern Lake Superior basin, with
27% of agricultural land designated as transitional after 2016 having been in that status for 10
years or longer.
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Figure 20 Transitional (tan), and intensive (green) agriculture extent in the Marengo River Watershed . Cropscape
2022 data.
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Figure 21 Percent transitional agriculture by subwatershed. 2022 Cropscape da ta.

The potential role of transitional lands in slowing surface runoff in the Marengo River
Watershed is significant. Succession back to increased vegetative cover and associated
surface roughness, and cessation of aggressive drainage practices present opp ortunities to
increase surface flow interception and infiltration. Soil de -compaction practices and
restoration of wetlands and stream floodplains are examples of practices that accomplish
significant increased interception and infiltration per acre. Trans itional lands also offer
potential economic benefits through woody biomass production, low  -intensity hay cropping,
grazing, recreational spaces, and other low -intensity management activities.

2.2.4 Drainage: Roads, Culverts, and Agriculture

When roads were first built in the Marengo River watershed, the focus was on getting
vehicles across streams and draining water away from roads via ditches. Agricultural drainage
systems are designed to channel water quickly off the land to facilitate the growth and
maintenance of crops. Both types of drainage systems create hydrologic connectivity

between uplands and river systems. Harr et al. (1975) showed that when the number of roads
and other compa cted areas exceeds 12% of a watershed area, peak flows increased
significantly. There are numerous peak flow catchments affecting culvert risk in the Marengo
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River Watershed (Figure 22).

Peak Flows

@ Culverts

= Catchments which reached peak flows
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Figure 22 Map showing all watershed culver ts and catchments which have recorded peak flows, indicating higher
historic failure and future failure risk (FEH Study Group., 2022).

In addition to delivering runoff faster to streams, road/stream interactions at crossings in the
watershed can also pose major problems for passage of fish and other aquatic life. Culverts
may act as barriers to fish and other aquatic life by blocking access to upstream habitat either
by excessive elevation of the outlet above the stream surface ( perching , Figure 23), or by
creating water velocities too high for organisms to swim against. Crossings can cause
sedimentation through erosion of the stream channel, banks, or road fill due to high water
velocities related to improper sizing and/ or improper orientation. Sedimentati  on can cover
channel bottom microhabitat that supports insects and  other invertebrates that are important
fish prey and destroy fish spawning sites . Crossings associated with recreational trails,
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railroads, and wetlands are not well inventoried
and may pose fish passage, sedimentation, or
functionality impairment risks.

In steep areas where culverts are not properly
embedded or aligned with the slope of the stream
channel, erosion at the downstream end of the
culvert leads to a drop between the end of the
culvert and the continuation of the stream channel
Sediment often accumulates at the upstream end
of the culvert (Figure 24).

Crossings can also be prone to erosion due to steep
channel gradients. When culverts fail or are
replaced, if care is not taken to stabilize the stream
channel grade, sediment that was held behind the
upstream end of the culvert is released. Incision
caused by downstream erosion migrates upstream,
causing further upstream channel and riparian
degradation.

F/gure 24 Examp/es of typ/ca/ road/sz‘ream /nteracz‘/on at culverts in the northem -upper third soil
transition zone of the Marengo River watershed (courtesy of F. Fitzpatrick).
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Culvert Failure Risk

In 2022, culvert inventory data for the Marengo Riverwatershed was found to be largely
updated and accessible. Recently updated Chequamegon -Nicolet National Forest /
Wisconsin Department of Natural Resources and Ashland County culvert inventories can be
found at https://wicdi.org/ . The FEMA FEHStudy Group combined these inventory resources
with Bayfield County data to develop a risk assessment analysis for Marengo River Watershed
culverts (FEMA FEH Study Group, 2022, Figure 25). Thisis an additive numerical ris k scoring
system, where overall risk score was tabulated by adding risk factor scores (FEH Study group,
2022). These culvert risk assessment results will also be used with other information in this
plan to meet elements 3 and 7 from the US EPA @ nine key elements. The following criteria
was used to complete the culvert risk assessment:

9 Structure Condition i Effects to channel morphology
1 Corrosion 9 Scour/plunge pools
1 Crushing i FErosion
1 Plugging 1 Sediment deposition
9 Structure size compared to stream downstream
width 1 Ponding or aggradation
9 Structure alignment with the stream upstream
at inlet 9 Road Factors
1 Fish passability score 1 Fill height
9 Perch height 1 Stream diversion potential
1 Water velocity in structure 1 Road fill integrity
1 Water depth in structure 1 Erosion

Figure 25 shows the results of the culvert risk assessment across the Marengo River
Watershed, indicating risk levels from low to high. This data and risk distribution across the
watershed is further represented in a graph (Figure 2 6).
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Figure 25 Watershed road/stream crossings and failure risk scores (FEH Study Group, 2022).
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Distribution of Marengo River Watershed Culvert Risk Scores
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Figure 26 Distribution of Marengo River Watershed Culvert Risk Scores (FEH Study Group., 2022).

Factors Affecting Culvert Flood Resiliency

Figure 27 Failed culverts, 2016 flood event. Photos by Kevin Brewster.

Donner -Wright and Higgins (2022) analyzed differential survival of road culverts across the
Chequamegon Nicolet National Forest during the 2016 flood event , many of which are found
within the Marengo River Watershed (boundaries of the National Forest shown in Figure 30).
Survival was attributed to increased hydraulic capacity associated with incorporation of

Stream Simulation channel hydraulic practices, lack of debris plugging, and ability to pass
large flows over the road (overtopping). Site factors that facilitated survival in overtopping
situations included a broad flood prone width, low road fill height, low channel slope, and an
approximate 90 ° orientation of the channel and road. In a similar study conducted in 2018,
Brewster (2018) also found road fi Il height ( >7 feet), and channel slope severity to be the
most influential factors affecting culvert survival in a study area located in the central
precipitation footprint of the 2016 event. Lower -fill height sites passed flow over the road
with less damage than higher -fill sites, where sufficient hydraulic pressure often accumulated
to cause embankment rupture. Incorporation of Stream Simulation design practices into
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crossing channel zones provide better local high -flow hydraulics and use of embankment
rock armoring at low -fill height sites to allow overtopping with minimal damage are design
considerations that will play an increasing role in building flood resilience into the regional
road system. The FEH Study also addresses road fill height, among othe r culvert risk factors.
These studies indicate that this is a significant consideration for constructing better resiliency
into culvert installations and will be employed in future infrastructure projects in the Marengo
River Watershed.

Outside of road/str eam crossings, very little is understood about the effect s of roads, ditches,
and agricultural drainage systems on hydrologic function in the Marengo River Watershed.

The Marengo Test Case (2007) and Wheeler et al. (2022) identify road system and

agricultu ral surface drainage as significant factors affecting the hydrology of the Marengo
River Watershed, affecting the velocity and volume of water delivered to streams during

runoff events.

For information about management alternatives for implementing culvert  upgrade projects in
the Marengo River Watershed, see Section 5.2.4 Road/Stream Culvert Crossing .

Agricultural Ditching

Agricultural ditching is most prevalent in the lower third of the watershed, where the greatest
concentration of farms are found. This zone overlaps with the soil transition and clay plain
areas and heavily correlates with high intensity agriculture zones (see Figure 28). Poor sail
drainage within farms necessitated extensive ditch networks and underground drainage tile
construction to sustain row crop agriculture. As extensive acreage transitioned to non -
intensive practices or fallow states over recent dec ades (University of Wisconsin -Stevens
Point, 2010, https://www3.uwsp.edu/cnr_ -
ap/clue/Documents/megatrends/Megatrends%20Agriculture.pdf ), abandoned field drainage
infrastructure remained, significantly contributing to excessive runoff. Breaking drainage lines
on fallow lands, creating temporary storage through wetland restoration, and tree planting
are useful means of reducing runoff from agricultural land. These and other practices can
substantially contribute to STF goals.

THEMARENGO RIVER WATERSHED ACTION PLAIN


https://www3.uwsp.edu/cnr-ap/clue/Documents/megatrends/Megatrends%20Agriculture.pdf
https://www3.uwsp.edu/cnr-ap/clue/Documents/megatrends/Megatrends%20Agriculture.pdf

PERIOR

Ditch Density

RIVERS >
WATERSHED ASSOCIATION

High .

— Ditches

Low High intensity agriculture

| ] Transitional agriculture

Figure 28 Agricultural ditching present in 2022 in relation to cropping intensity. Inlay shows overall ditch density
across the watershed.
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Figure 29 Example of an agricultural drainage network, generated by the Superior Rivers Watershed Association
GIS.

2.2.5 Forest Ownership and Management

Forests on the Watershed are under a variety of management bodies. Of the approximately
97,000 acres of forest (70% of the total watershed land area) (NOAA, 2016 ), approximately
71,000 acres or about 7 3% of the forest land in the Marengo River Watershed are managed
under a plan that includes some versio n of third -party oversight in harvest and management
activities (Figure 30). The remaining 27% of the forest land is not subject to harvest and
management plan and is privately owned. How and where forests are managed or not under
management plan thus plays a significant role in restoring the Marengo Riverwatershed
aquatic and terrestrial resource quality and reducing soil erosion, flooding and sediment
loads.
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Figure 30 Watershed forest acreage management, 2022.

Wisconsin@ Forestry Best Management Practices (BMPs) for Water Quality were updated in
2010 (Holaday & Wagner) and are anticipated to be updated again during the life of this
revision document. In general, management activities on these lands follow or are similar to
the recommendations in Wisconsin Q@ Forest Management Guidelines
https://dnr.wisconsin.gov/topic/forestmanagement/quidelines . Table 4 details the acreage in
each type of ownership/management category.

TABLE 4. ACRES OF FOREST LAND IN THIMARENGO RIVERWATERSHED KNOWN TO HAVE A FOREST
MANAGEMENT PLAN.

Forest Manager (Year of Data) Acres In Marengo River Watershed
Bureau of Indian Affairs, Bad River Tribe (2020) 3,467

MFL Program (WDNR, 2022b) 11,093

Landmark Conservancy 822

U.S. Federal Government (2020) 55,285

No Management Plan Approx 26,333

Total: Approx 97,000
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The Bad River Tribe has an Integrated Resources Management Plan (IRMP)for the
conservation and sustainable use of the natural resources within the Bad River Reservation.
The Reservation is divided into four resource management areas based on forest
management, timber harvest, and o ther ecological principles. These management areas
provide the foundation of Conservation Areas, Watershed Protection Areas, Restoration
Areas, and Timber Management Areas.

2.2.6 Agriculture

Agriculture production in the Lake Superior Basin of Wisconsin ha s steadily declined since
the 1920s and 1930s. The region @ cool temperatures and relatively infertile and highly
erodible soils limit agricultural activity to primarily dairy and beef operations. Ashland and
Bayfield County rank near the bottom of Wiscons in counties for agricultural production and
income.

Although agriculture occupies a small percentage of Lake Superior basin land area, it is
relatively concentrated in the northern portion of the Marengo River watershed. The NOAA
C-CAP land cover dataset indicates that about 13% of the land area (about 18,000 acres) in
the Marengo River Watershed is actively cultivated , pasture/hay, or grassland (2.2.2 Land
Cover and Uses). Using NRCS Cropscape tool, in 2021 approximately 20% of the 18,000
acres was cultivated corn or soybean crops, 40% was alfalfa or non -alfalfa hay crop and
remaining 40% was grass/pasture. Most agriculture land aligns with the soil transition zone
and clay plain areas, amplifying its potential impact on water and landscape. Drainage
(concentrated flow areas, field drainage networks, etc.), management of livestock (pasturing,
water crossings, etc.), and manure/ waste management are key factors to assess how
agriculture impacts water quality, peak flows and sediment loading with the watershed.

Agricultural lands in the Lake Superior basin were evaluated by Wheeler, et all 2022, using
Cropscape from 2006-2016. The results of this analysis identified ohigh intensity agriculture €
and dtransitional agriculture € lands within and outside of the M arengo River watershed
(Figure 20).

As discussed in Section 2.2.3 Hydrology and Geomorphology , ¢high intensity a griculture €
was defined as agricultural land with annual row crops and tillage. dTransitional agriculture €
was defined as open land cover types not currently being utilized for high  -intensity
agriculture (row crops) and meets one or more of following crite ria:

1 Low-intensity hay production or pastureland that is farmed as a hobby or to maintain
agricultural use assessment

i Fields that are no longer actively farmed and are in the early stages of old field
succession

1 Recently logged lands as barren or shrubland for 0 ¢ 15 years after logging

For high intensity agriculture land, use of p erennial crops, and crop rotations with perennials
or winter annuals, cover crops, reduced or no till tillage, residue and manure manag ement
can help improve infiltration , surface roughness and slow runoff. NR 151 of Wisconsin
Administrative Code defines the minimum performance standards and prohibitions for farms,
rural development, and urban areas needed to achieve water quality standar ds by limiting

THEMARENGO RIVER WATERSHED ACTION PLAIN



nonpoint source pollution. Implementation of the standards is the responsibility of

landowners and is primarily achieved via voluntary measures and/or technical and cost -share
assistance from County Land and Water Conservation Departments, U W-Extension, USDA
Farm Service Agency and the Natural Resources Conservation Service. Enforcement of NR
151, when necessary, occurs through WDNR and County Land and Water Conservation
Departments .

The predominant forms of agriculture in Wisconsin @ Lake Siperior Basin (including the
Marengo River watershed) are dairy and beef operations. As of 2022, it is estimated there are
23 active dairy or beef operations in the watershed. As a result, managing livestock and
livestock waste in ways to reduce soil erosion and manure nutrient runoff to streams are key
to meeting NR 151 standards. In response to ongoing concerns about agricultural surface

and groundwater quality impacts, and more recently, concern over development of  large-
scale confined animal feeding oper ations (CAFOS) in the area, the counties and Bad River
Tribal community have enacted animal waste disposal and related permitting ordinances.  As
of 2022, it was estimated that all 6 of the beef operations in Bayfield County were in
compliance with local or dinances (primarily regarding manure storage), and 10 of the 17
farms in Ashland County were in compliance (primarily through establishment of and

following a nutrient management plan) with a further 3 expected to reach compliance by
2024.

Overall, the number of farms and the footprint of agriculture in the Marengo River watershed

is confined to a relatively small area and is much less than watersheds of similar size in other
parts of Wisconsin. Therefore, the ability to reduce nonpoint sour ce pollution may be more
achievable in the short term (i.e.,3-5 years) particularly if the limited resources available are
devoted to improving agricultural operations most in need of best management practices.
Reducing agricultural nonpoint pollutant load ing from livestock operations and livestock
waste applications via nutrient management plans can help reduce high bacteria counts,
nutrient loading associated with animal waste application , sediment runoff from cropland or
streambanks, and can help slow nutrient and sediment loading to nearby streams. With that
said, the number Ashland and Bayfield County Land Conservation Department staff and
available funding allocated to them by DATCP for cost-sharing agricultural best management
practices has limited agricultural conservation efforts in the watershed over the last ten years.
Accordingly, County Land Conservation Departments or other local units of govt will likely
need to apply f or additional grant funding (e.g., TRM, NOD or GLRI grants) and collaborate
with DNR staff over the next ten years to reduce this funding shortfall and have the staff
resources to address all priority agricultural operations and their corresponding pollutant
loads in the watershed.

Trends in agriculture across Wisconsin continue to force farmers into planting more crops

and having more livestock to keep up with stagnant prices and dwindling profit margins
(University of Wisconsin-Stevens Point, 2010). These dynamics continue to put additional
pressure on land and wate r resources to handle increased crop and animal production and
their associated waste products and other potential pollutants.  This trend applies to some of
the high intensity agricultural lands within the Marengo River watershed and it may also result
in conversion of low intensity agricultural land to high intensity agriculture.  Traditional Farm

The Superior Rivers Watershed Association



Bill programs are designed to reduce agricultural land impacts on land and water resources.
An alternative is to develop agricultural products that take advantage of emerging markets,
offer better and more diverse revenue streams for farmers, and thus reducing impact on
water and land resources.

2.2.7 Dams and Natural Barriers

WDNRQ® webpage on Dam Safety (http://dnr.wi.gov/org/water/wm/dsfm/dams/ ) gives
considerable information about the history of dam building and regulation in Wisconsin,
along with considerations and procedures for maintaining and removing dams. Many dams
in Wisconsin are aging and falling into disrepair and require decisions to be made asto
whether to repair or remove them. Figure 31 shows the total number of dams , dam
ownership and locations within the Marengo River watershed. Of the 13 total dam sin the
watershed:

1 5 are classified as darge € dams requiring inspections every 10 years. A sixth large dam
was abandoned and removed.

1 Of these large dams, 2 are federally owned, 1 county owned, 1 tribally owned, and 1
privately owned

9 Of the large dams required for inspection, as of 2022, WDNR Dam Safety staff
identified 1 finalizing recent inspection information not yet available, 2 requiring
maintenance, 1 (Hudson Bay) requiring repairs and maintenance needed for NR 3 33
compliance, and 1 adopting downstream zoning.

Removal of dams can have significant ecological benefits including, but not limited to, re -
connection of important seasonal fish habitat, normalized water temperature regimes, and
improved biological divers ity (WDNR 2010c). While many benefits exist to removing dams,
both human -made dams and natural barriers can prevent the upstream movement of
undesirable invasive species such as sea lamprey and may provide opportunities for refugia
for native species such as brook trout. Many considerations need to be weighed before
decisions are made whether to maintain or remove existing dams.
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Figure 31 Dams and owners within the watershed (DNR Repository of Dams, 2022).

2.2.8 Lakes

There are 20 named lakes or impoundments within the Marengo River Watershed and many
other unnamed ponds and wetland areas. The lakes and impoundments all occur within the
southern two -thirds of the watershed associated with the North Central Forest Ecological
Landscape described in Section 2.2.1 Ecological Landscapes.

Loon populations are currently being monitored by volunteers in the following watershed

lakes through Northland Co llege @ Loon Watch Program: Bass Lake, Beaver Lake, Beaverdam
Lake, Coffee Lake, English Lake, Lake Three, Marengo Lake, Mineral Lake, Tea Lake
(Northland College, 2022) . Some of the lakes in the Marengo River Watershed are managed
by WDNR for walleye or muskellunge.
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2.2.9 Groundwater, Contamination Potential, and Contaminated Site
Remediation

Groundwater is an important resource in the Marengo River Watershed that is not well
understood. Groundwater feeds many streams, seeps, wetlands, and lakes and is essential for
supporting trout populations in over 130 miles of designated trout streams in the watershed.
Understanding groundwater contributions to baseflow in streams and wetlands is important

to identifying and managing aquatic habitats.

GW Contamination Susceptibility

. High Susceptibility

O

O

. Low Susceptibility
Perennial Streams

D Bad River Reservation

: County Boundary

D Marengo Watershed Bdy

0os | 2 Miles

Figure 32 Groundwater contamination susceptibility in the Marengo River Watershed. Low scores represent areas
that are more susceptible to contamination, and high scores represent areas that are less susceptible (BRWA,
2011).

Residents of the Marengo River Watershed rely on private wells for their drinking water
needs. There are no municipal water systems currently within the watershed . Areas
associated with clay surficial deposits in the northern third of the watershed tend to have low
susceptibility to groundwater contamination, while areas in the southern two  -thirds
(associated with sand and sand/gravel surficial deposits) tend to have higher susceptibility to
groundwater contamination ( Figure 32). The UW-Extension Center for Land Use Education
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and the USGS Wisconsin Water Science Center have compiled extensive information about
groundwater resources in Wisconsin through an online resource titled:  Protecting
Wisconsin& Grounadwater through Comprehensive Planning (UW-Extension and USGS 2008,
http://wi.water.usgs.gov/gwcomp/). The resource provides information specific to each

county and is intended to provide local communities information and suggestions on how to
incorporate groundwater protection into their comprehensive planning proces ses.

Leaking Underground Storage Tanks (LUSTS)

Underground fuel storage tanks develop leaks from corrosion after extended service. WDNR
provides underground fuel storage tank oversite through the following program activities
(https://dnr.wisconsin.gov/topic/Brownfields/Petro.html  ):

9 Establishing investigation and remedial action requirements for contamination in the
s. NR 700,Wis. Adm. Code, series of en vironmental rules.

9 Oversight of cleanups at petroleum tank discharges.

9 Administration of a fund for reimbursement of petroleum environmental cleanup
costs.

1 Maintenance of the list of registered site remediation consultants.

1 Administration of the Tank System Removal Program, in coordination with the
Department of Justice (DOJ) and Department of Agriculture, Trade and Consumer
Protection (DATCP).

There are currently one open (active) and seven closed LUST remediation projects in the
watershed (Figure 33).
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Figure 33 Closed and open leaking underground storage tank (LUST) remediation sites.
https.://dnr.wisconsin.gov/topic/Brownfields/WRRD. htm/

2.2.10 Invasive Species and Non-Local Beings

Invasive non-native plants and animals can have devastating impacts on native plant
communities, fish and wildlife habitat and populations, agricultural yields, recreational,
cultural, and subsistence opportunities, and ultimately, local economies.

Chapter NR 40 is Wisconsin's Invasive Species Identification, Classification and Control Rule.
The rule classifies invasive species into two categories: "Prohibited” and "Restricted". With
certain exceptions, the transport, possession, transfer and introduction of Prohibited species
are banned . Restricted species are also subject to a ban on transport, transfer and
introduction, but possession is allowed, with the exception of fish and crayfish (WDNR
2010g).

Currently, invasive species survey and management activities are coordinated in a four -
county area that includes the Marengo River Watershed (Ashland, Bayfield, Douglas, and Iron
Counties) through the Northwoods Cooperative Weed Management Area (NCWMA,
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http://www.northwoodscwma.org/). Some of the activities the NCWMA has engaged in
within th e Marengo River Watershed include:

1 Training of m unicipal officials and employees trained regarding invasive species best
management practices (Ashland Co, Bayfield Co, Town of Lincoln).

1 Limited surveys along roadsides

1 Limited treatment of isolated infesta tions

9 Introduction of biological control agents for purple loosestrife

Figure 34 shows known invasive/focal species sites within the Marengo River watershed.

Focal Species Sites

O Bluebuttons

. Japanese knotweed
. Tatarian honeysuckle
. Bittersweet nightshade
Black locust

O Cypress spurge

. Garden valerian

. Garlic mustard

Leafy spurge

Lesser calendine
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Figure 34 Invasive species/non -local beings plant management sites and focal species on the watershed
(NCWMA, 2022).

2.2.11 Threatened and Endangered Resources

Species of Greatest Conservation Need have low and/or declining populations that need
conservation action . They include various birds, fish, mammals, reptiles, amphib ians, and
invertebrates (e.g. dragonflies, butterflies, and freshwater mussels) that are:

1. Already listed as threatened or endangered
2. Atrisk because of threats to their life history needs or their habitats
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3. Stable in number in Wisconsin, but declining in ad jacent states or nationally
4. Of unknown status in Wisconsin and suspected to be vulnerable

A complete list of endangered, threatened, or special concern species occurring within or
near the Marengo River watershed can be found in Appendix A: Table of Endangered,
Threatened, or Special Concern Species occurring in Ashland and Bayfield Counties.

2.2.12 State Natural Areas

Wisconsin@ State Natural Areas protect outstanding examples of native natural communities,
significant geological formations, and archaeological sites. They harbor natural features
essentially unaltered by human -caused disturban ces or that have substantially recovered
from disturbance over time. S tate Natural Areas also provide the last refuges in Wisconsin for
rare plants and animals .

The following State Natural Areas are designated within the Marengo River Watershed . All
are located in the Chequamegon -Nicolet National Forest:

St Peter's Dome

Brunsweiler River and Mineral Lake
North Country Trail Hardwoods
Spider Lake Ash Swamp
Chequamegon Hardwoods
English Lake Hemlocks

= =4 =4 4 =4

2.2.13 Recreation

Recreation opportunities are abundant within the Marengo River Watershed. Fishing,
hunting, hiking, ATV riding, snowmobiling, skiing, boating (motorized and
canoeing/kayaking), biking, and birdwatching are some examples of popular recreation
activities enjoyed by watershed residents and visito rs. Clean water, clean air, scenic beauty,
abundant fish , and other wildlife resources draw people to the area and provide economic
opportunity to local businesses.

The Wisconsin DNR has designated many of the state's highest quality waters as Outstanding
Resource Waters (ORWS) or Exceptional Resource Waters (ERWs)Figure 35). Waters
designated as ORW or ERW are surface waters that provide outstanding recreational
opportunities, support valuable fisheries and wildlife habitat, have good water qualityanda re
not significantly impacted by human activities. ORW and ERW status identifies waters that the
State of Wisconsin has determined warrant additional protection from the effects of pollution.
These designations are intended to meet federal Clean Water Act obligations requiring
Wisconsin to adopt an "antidegradation” policy to prevent lowering of water quality in waters
having significant ecological or cultural value. The Marengo River watershed has 89.3 stream -
miles of ORW/ERW-designated waterways, ranked a s Class 1 through 3 trout streams.
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Figure 35 Watershed Outstanding and Exceptional Resource Waters (ORW/ERW) stream segments.

Concerns related to recreation in the Marengo River Watershed include providing access to
watershed re sources to all user groups, resolving conflicts between user groups,
management of habitat for game and non -game species, aquatic and terrestrial invasive
species transport, and trail/stream interactions that may cause erosion/sedimentation and
inhibit pas sage of fish and other aquatic life.

Lincoln Community Forest

The Lincoln Community Forest is a private conservation and recreational property owned and
managed by Landmark Conservancy, a local land trust ( www.landmarkwi.org ). Working in
collaboration with community members concerne d with the loss of woodlands adjoining the
Marengo River due to potential development, Landmark acquired the 396 -acre property
from the Plum Creek Timber Company in 2012. The property purchase was facilitated with
grants from the US Forest Service Communit y Forest and Open Space Conservation Grant
Program, and the State of Wisconsin @ Knowles-Nelson Stewardship (Habitat Areas) Grant
Program. Landmark manages the Lincoln Community Forest with help from the Friends of the
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Lincoln Community Forest who focus on recreational trails and environmental education
experiences (www.friendslcf.com ).

Pl S R

Nd §7 y O N ¢ A ¢ 2

Figure 36 Lincoln Community Forest. Photo provided by the Lincoln Community Forest.

2.2.14 Current Water Quality Monitoring

Water quality monitoring is currently conducted by the Mashkiiziibii ~ Natural Resources
Department (MNRD) , WDNR, Ashland County Land and Water Conservation Department
(LWCD), Superior Rivers Watershed Association (SRWA), and USGS While some of this
monitor ing work is dependent on funding cycles and may be intermittent, especially in
consideration of location or directly on the Marengo, programs such as MNRD @ and SRWAQ
have been ongoing for decades and may provide valuable long -term information.

1 MNRD monitors for a huge number of parameters, including bacteria, chemical, and
physical parameters. This data ranges from 1997 to present.

1 SRWA monitors for chemical and physical parameters, as well as macroinvertebrates.
This data ranges from 2002 to 2018.

1 Ashland County LWCD monitors for chemical and physical parameters and bacteria.
This data spans July 2021 to present.

1 USGS installed one of five gauge stations in 2022, funded through 2025.
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Water Quality Monitoring

Sample Sites:
. SRWA Sample Sites 2016 to 2022
Ashland County Sample Sites 2021-2022
‘ USGS Flow Gauge Stations-2022 to 2025

. Mashkiiziibii Natural Resources
Department Sample Sites 1997 to 2022
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Figure 37 Regularly-monitored water qu ality monitoring sample sites in the Marengo River Watershed.

Marengo Watershed specific data tables from MNRD, Ashland County, and SRWA are
available in Appendix E: Water Quality Summaries . WDNR maintains a database of its own
and user-submitted data referred to as the Surface Water Integrated Monitoring System
(SWIMS) database, all of which can be accessed at
https://dnr.wisconsin.gov/topic/SurfaceWater/SWIMS . USGS3 stream gauge data may be
found at https://waterdata.usgs.gov/nwis/rt ).

Water quality data collected indicates three primary categories of pollutants of concern
remain in the Marengo River Watershed:

1 bacteria
1 nutrients
1 sediment

Previous evaluation of the Marengo River Watershed identifie d numerous examples of
human or potentially human -generated pollution sources in the watershed . Recent DNA
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marker analyses conducted by the Ashland County LWDC after a small rain in October 2022
confirms human and bovine DNA markers at two sites. Continued testing is needed to isolate
the specific source(s) of these contaminants.

Full water quality summary tables are in Appendix E: Water Quality Summaries .

2.2.15 Climate Change and Flood Risk

Predictive climate modeling by the Wisconsin Initiative on Climate Change Impacts  (WICCI et
al., 2021) forecast an average temperature increase of 2to 5 °C by the mid -21st century, with
the most notable temperature contrast occurring in winter months ( Figure 38). Average
temperatures in Wisconsin have increased by 1.2 °C since the 1950s (WDNR, 2022¢). By mid-
21st Century, the number of extremely hot days (32 °C or higher), and the frequency of
extremely warm nights (low temp erature of 21 °C or above) are projected to triple and
guadruple, respectively.

Increased temperatures drive increased evaporation which in turn affects regional hydrologic
systems in a generally predicted increase in flooding, Conversely, modeling projec ts a 20¢
30% decrease in snowfall in an area adjacent and north of the Marengo River watershed,
which lend s greater local unpredictability to spring thaw, runoff, and groundwater recharge
dynamics.

These indications of accelerating regional climate change effects underscore the importance
of resource management schemes that are adapted and scaled to address localized climate
change impacts. For example, fish passage barriers affecting access to sensit ive cold -water
habitat should be prioritized for restoration over sites in warmer stream systems predicted to
experience less extreme temperature change. Major ecological disruption will occur if
warming outpaces adaptation or migration rates within ecosys tems(Loarie et al., 2009).

Days per Decade with PRCPDays > 2in ~ Days per Decade with PRCPDays > 2in Days per Year with TMIN > 70°F Days per Year with TMIN > 70°F
1981-2010 Conditions (HISTORICAL) 2041-2060 Conditions (RCP45) 1981-2010 Conditions (HISTORICAL) 2041-2060 Conditions (RCP4S)
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Figure 38 Maps comparing rain and temperature for historical data and modeled future conditions (WICC/ et al.,
2021).

Analyzing trends from 1950 ¢ 2006, the WICCI study (2021) observed an increase in annual
precipitation in the Chequamegon Bay area, while precipitation rates in the eastern, western,
and southern portions of basin decreased 10 -20 percent between 1980 -2009 (Fitzpatrick et
al., 2022). Increasing atmospheric moisture will increase frequenc y and magnitude of large
precipitation events. Model estimates predict 11 ¢ 14 additional >2.5 cm rain events, >4
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additional 5 cm events, and 1 ¢ 2 additional >7.6 cm events annually (WICCI et al., 2021).
Across Wisconsin, rain events of >7.6 cm have incre ased by 92% sincel1961, and precipitation
volume has increased by 100% (Saunders et al., 2012). These trends have already affected,
and are anticipated to increasingly affect, regional hydrology , and will likely require more
widespread STF practices across the Marengo River watershed.

Stream Temperature and Hydrologic Change

Our growing knowledge of climate change impacts on surface water ecosystems  within the
Lake Superior basin underscores the urgency of restoring cold water stream habitat
connectivity. Table 6 illustrates thermal tolerance in brook, brown, and rainbow trout. As

lower reaches of Lake Superior basin streams are projected to warm, cold -water species will
be increasingly confined to cold water (generally ground water -supplied) upstream habitat.

In the worst warming climate scenarios projected for the next 50 years , lower reaches of
some Marengo River watershed streams are likely to exceed tolerable ranges for cold waters
species (Table 5). Studies of cold -water fishery response to warming stream temperatures
indicate that trout will more likely be impacted by sustained increase in stream temperatures
over weeks or months rather than daily mean temperature increases (Fehling & Hart, 2021;
Merriam et al., 2017) . These findings and the stream temperature modeling results described
below support prioritizing protection of stream/riparian habitat less influenced by air
temperature change such as groundwater -supplied streams in the Marengo River
watershed. Accordingly, a milestone for this renewal plan is to restore stream habitat
connectivity to allow access to identified cold water refugia . Meeting this plan milestone will
provide the most rapidly attainable -if not long -term-means of preventing localized extinction
of trout and other cold -water species within the Marengo River watershed. Further discussion
of aquatic habitat connectivity can be found in Section 5.2.5 Habitat Connectivity .

Hydrological impacts from climate change -driven heavy precipitation events can also
severely affect stream habitat viability. The general issues of stream flashiness ¢ sediment
mobilization, stream bottom scouring, and bank erosion ¢ are increased by orders of
magnitu de during catastrophic flood -producing storms. Extensive reaches of streambed may
be scoured of microhabitat features such as rocks and woody debris or be buried under
sediment deposits. Fish and other organisms are physically displaced or killed by hydraulic
forces. For example, a rare, relictual conifer swamp forest association adjacent to the
Marengo River that had persisted for many centuries was ent irely buried in sediment or
displaced during the recent 2016 flood event. At less catastrophic levels, damage still occurs
in the form of loss of quiet water sheltering habitat for juvenile fish and other species,
disruption of prey species (Qmacroinverteb rate and other) stream channel microhabitat,
sediment covering of spawning zones, and more.
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Modeling Groundwater and Surface Water Climate Change Impacts

The extent and temperature stability of cold -water habitat is heavily influenced by
groundwater discharge to streams. Fehling and Hart (2021) conducted f ield measurements
and developed models of groundwater flow and stream temperature to evaluate how air
temperature changes may impact groundwater discharge and stream temperatures during
summer low - flow conditions in the upper Marengo River watershed on the Nicolet -
Chequamegon National Forest. Model control data were collected in 2018.

Climate change in their models is represented by changes to air temperature, groundwater
temperature, groundwater recharge rate, and g roundwater temperature thermal sensitivity (a
measurement of how much groundwater temperature increases relative to air temperature).
Solar radiation and all other parameters were assumed to remain constant. Groundwater
recharge rate is projected to increase due to increased precipitation. Mean daily stream
temperatures of the Marengo River under the altered climate change scenarios are projec ted
to increase by 0.8°C to 4.6°C relative to those simulated for the model calibration period in
2018. Air temperature has the greatest influence on stream temperature, increasing stream
temperature up to 2.5 °C in the high air temperature scenario compar ed to the low air
temperature scenario. Simulated annual recharge rates for three time periods -one past and
two future periods -are shown in Figure 39. Projected daily mean stream temperatures -under
varying thermal sensitivity and discharge rates, and in th ree air temperature increase
scenarios-are shown in Table 5.
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Figure 39 Simulated annual recharge from 10 general circulation models (GMCs) within the Marengo River study
area over one past and two future periods. (Fehling & Hart, 2021).
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TABLE5. MEAN SIMULATED DAILY MEAN STREAM TEMPERATURES FOR CLIMATEHANGE SCENARIOS(Fehling

& Hart, 2021).
Temperature of Marengo
Groundwater Groundwater High-, medium-, | Temperature of River upstream of Tributary
discharge thermal or low-air- Marengo Riverat | 6, °C
sensitivity temperature FR198,°C
scenario
2018 simulated 16.9 20.5
Low 18.0 21.9
0 Medium 18.5 225
No change High 19.5 23.8
Low 18.8 22.2
1 Medium 19.7 23.1
High 21.2 24.5
Low 18.3 21.8
0 Medium 18.8 225
+21% High 19.8 23.7
recharge Low 19.0 22.2
1 Medium 19.9 23.0
High 21.5 24.5
Low 17.7 21.9
_ 0 Medium 18.3 22.6
012% High 19.2 23.8
recharge Low 18.5 22.2
1 Medium 19.4 23.0
High 21.0 24.5

Stewart, et al. (2016) developed a basin -wide stream temperature change Web -based
decision support mapping application ( &FishVist). It was developed to help visualize results of
projected climate change -driven stream temperature responses and to inform m anagement
and conservation planning. Fish sample collections and environmental variables from

multiple sources across the United States Great Lakes Basin were integrated and used to
develop predictive empirical models of fish species occurrence under prese  nt-day climate
conditions. Fish population models linked to multiple climate models projected mid to late

21st century (2046 ¢65 and 2081 ¢2100, respectively) declines in habitat suitability for four

cold -water species of between 33 -86%. Habitat suitability for four warm -water species would
increase by 7-33%.
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Figure 40 FishVis predictive stream temperature model for year 2065 (Stewart et al., 2016).

Figure 40 shows projected highest -temperature scenario stream temperatures in the
Marengo River watershed in the year 2065. Table 6 shows the temperature thresholds for
survival of cold -water fish, for cross-referencing.
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Acclimation

Species CTM °C) UILT ("C)  temperamme (*C) Feld ohservation (7C)
Bmok trout IRT-XE 1020
EI-ME E-20
0 10
5.3 (3 d) 24
245 (7 d)

24 (Maximum summer Smporan
25,6 (Maximum summer emperaine )
26,5 (Maximum summer emperaun
24.2-263 (Maximum summer emperatun )
24 (Maximum weekly temperature)
223 (Maximum weekly mean emperatun: )

Brown trout n0-19 1020
9 o |
24.7 (7 d) z
2537 d) L]
25 (Maximum summer Eemporaun
24.2-26.3 (Maximum summer emperatun)
241 (Maximum weekly mean iemperatun:
Rainbow mout ZE-TR 1020
285-204 10-20
0.4
26.6 (1 d) )
5.6 (7 d) 16
26.2 (7 d) M5

25 (Maximum summer Emporaun
25.6 (Maximum summer emporain
24.2-26.3 (Maximum summer emperatune )

Table 6 Reproduced from. https://uwmadison.app.box.com/s/78za505z8254xkm3g4 78t56mnqsqiphu (Magee
etal., 2021)

Mashkiiziibii Bad River Tribe Climate Change Adaptation Project

The Mashkiiziibii Natural Resources Department has established a Climate Adaptation Project
on two sites consisting of 164 acres of forest managed by the Bad River Tribe directly. While
not within the Marengo River Watershed, the project is directly downstream of it and is
regionally relevan t. The sites contain two stands of aspen -dominated forest with mixed
hardwoods and pine in the understory growing on red clay plain soils, and one stand of large
white pine over mixed hardwoods. The demonstration sites a re near the Bad River and less
than 10 miles from the Kakagon/Bad River Sloughs.

Tribal forestry management activities strive to enhance tree species of cultural importance,
including white pine, paper birch, and northern white -cedar. MNRD plans to use the lessons
learned from this climate adaptation project to incorporate climate change into its next
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Integrated Resource Management Plan
(https://climateframework.org/sites/default/files  /BadRiver AdaptationProject Highlights.pdf ;
) (https://forestadaptation.org /adapt/demonstration -projects/bad -river-band -lake-superior -
chippewa -indians-climate -informed -harvest). When the MNRD plan is complete, it will be
necessary to compare its findings with this 10-year renewal plan and determine if existing

plan implementation milestones need to be revised.

2.2.16 Flooding and Natural Flood Control

Spring thaw and episodic rainfall flooding have affected the region since large -scale
deforestation took place on the landscape early in the 20" Century. As climate change has
dramatically increased the incidence of flooding events resulting in significant property
damage, the role of natural infrastructure (wetlands ¢ existing or restored ) in flood control has
received growing attention. Catastrophic storms have caused millions of dollars in public
infrastructure damage in the Lake Superior Basin. The July 2016 flood, the largest recent
event affecting the Marengo River Watershed, resulted from a succession of storms dropping
a total of 12 inches of rain . The resulting flooding caused $25 million in damage to private
property and public infrastructure across the regi on.

The Marengo River Watershed has been the subject of many studies covering the

watershed Q@ natural characteristics, land use alterations, and ensuing challenges for
managing flood and public safety risks, vulnerable infrastructure, water quality, and  fish and
wildlife habitat. As explained in Chapter 2, the area is characterized by steep slopes, erodible
soils, and flashy hydrology. Multiple studies in the Marengo River watershed have identified
former wetland areas that have been drained, converted to  cropland, and other uses. Known
as potentially restorable wetlands (PRWSs), these areas offer varying potential for restoration
of their previous ecological services 1t depending on their degree of alteration ( Figure 41)
and extent within the watershed sub -basins. PRWs willlikely play a key role in restoration of
natural flood control (NFC) on the landscape and towards meet this plan @ STF goals and
objectives.
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Wetlands and Potentially
Restorable Wetlands

D WI DNR Wetlands Inventory

[l stMary's Potentially Restorable
Wetland w/ Functional Assessment

. WI DNR Potentially Restorable
Wetlands

. Overlapping Inventories and
Assessments
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Figure 41 Wetlands and potentiall y restorable wetlands (PRWS) in the watershed.

Watershed Storage and Wetland Restoration

Increasing watershed storage via wetland restoration or water and sediment control basins
has been identified as a high priority throughout the basin (Bro and Fratt, 2 011; BRWA,
2010b). In the case study, Exploring the Relationship Between Wetlands and Flood Hazards
in Wisconsin& Lake Superior Basin(2018), the Wisconsin Wetlands Association (WWA)
concluded that loss of wetland and floodplain storage is widespread inu  pper watershed
areas and intensifies downstream damage .
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3. WATERSHED CHALLENGES AND THEIR
CAUSES

The original MWAP undertook extensive surveys to identify the primary challenges facing the
Marengo River Watershed and the causes of these problems. Identify ing Marengo watershed
issues and concerns (¢6challenges €) was one of the first steps undertaken through the original
MRWP planning process, Watershed stakeholders and the MWAP technical team were asked
to identify issues and concerns they found important to maintaining and improving
watershed health. The ideas expressed at meetings and via survey response, combined with
literature review of Marengo Watershed scientific papers and current water quality standards
identified the following six challenges to achi eving the vision and goals (discussed in Chapter
4) for the Marengo River Watershed and the causes which contributed to these challenges.

Ten years later, these watershed challenges and causes remain largely unchanged. See
Section 3.2 of the original MWAP _ for further discussion of identification of these challenges.

3.1 Primary Watershed Challenges

Unstable hydrologic system

Excess sediment

Terrestrial habitat fragmentation and alteration
Lossand fragmentation of aquatic habitat
Excess nutrients

High bacteria counts

2 o oA

3.2 Causes of Challenges

Unstable Hydrologic System

=

Hydrologic units with > 40% open land/ <15 -year-old forests
Surface drainage from agricultural areas

Roads and road/stream crossings

Drained wetlands

Stream channelization/incision

Bluff/streambank erosion

Inconsistent application of BMPs in private forest management
Development (converting land use)

Overbank sedimentation

10. Climate change

©o N TN

Excess Sediment

1. Bluff/streambank erosion
2. Roads and road/stream crossings
3. Hydrologic units with > 40% open land/ <15-year-old forests
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4.
5.
6.
7.
8.
9.

Surface drainage from agricultural areas
Stream channelization/incision

Drained wetlands

Inconsistent application of BMPs in private forest management
Overbank sedimentation
Development (converting land use)

10. Untreated storm water runoff

Terrestrial Habitat Fragmentation and Alteration

=

©o NN

Development (converting land use)

Poor forest management and harvest
Inconsistent/inadequate zoning

Conflicting objectives in wildlife management

Roads and road/stream crossings

Invasive species

Hydrologic units with > 40% open land/ <15-year-old forests
Drained wetlands

Climate change

10 Bluff/streambank erosion

Lossand Fragmentation of Aquatic Habitat

=

©oNoOALDN

Bluff/streambank erosion

Roads and road/stream crossings
Drained wetlands

Stream channelization/incision
Elevated water temperatures
Overbank sedimentation
Inconsistent application of BMPs in private forest management
Surface drainage from agricultural areas

Hydrologic units with > 40% open land/ <15-year-old forests

10 Dams

Excess Nutrients

=

©o N gk ®WDN

Surface drainage from agricultural areas

Poorly designed/fu nctioning septic systems

Improperly applied/managed livestock waste

Untreated storm water runoff

Development (converting land use)

Drained wetlands

Hydrologic units with > 40% open land/ <15-year-old forests
Inconsistent/inadequate zoning

Roads & road/stream crossings

10. Poor forest management and harvest
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High Bacteria Counts

=

Improperly applied/managed livestock waste
Poorly designed/functioning septic systems
Surface drainage from agricultural areas
Untreated storm water runoff

Development (converting land use)
Elevated water temperatures
Inconsistent/inadequate zoning

Drained wetlands

. Bluff/Streambank erosion

10. Stream channelization/incision

©oNoO O WDN
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4. GOALS, TARGETS, AND OBJECTIVES

4.1 Vision and Watershed Goals

Vision Statement

AdWe envision a Marengo River Watershed that has clean, flowing water; supports healthy,
diverse, and resilient plant and animal communities free of invasive species; and is a vital
community of watershed stewards who take actions to care for the watershed, while enabling
a productive livelihood .€

Watershed Goals

1 Goal #1: The hydrologic system in the Marengo River Watershed is viable and
resilient.

1 Goal #2: Safe water and healthy, productive soil are available and maintained for all
human and wildlife uses.

1 Goal #3: The Marengo River Watershed has diverse, healthy, and resilient native
communities of plants and animals and their habitats on land and in  water.

1 Goal #4: The Marengo River Watershed community is active and engaged in
maintaining the integrity of the watershed.

4.2 Target Objective s

The Target Objective s identified in the original MWAP remain largely intact for this renewal
plan, with some adapti on for the next ten years. In 2021-2022, p artners in the MWAP revision
and members of the public participated in separate surveys to prioritize the Target

Obijective s for this ten-year renewal plan . The resulting list reflects the Target Objective s for
the Marengo River Watershed in order of priority :

1. Slow the Flow of Runoff

2. Reduce Bluff/Stream Bank Erosion

3. Reduce Sedimentation Contribution s, Increase Aquatic Habitat Connectivity, and
Improve the Resilience of Transportation Corridors by Replacing Road/Trail /And All
Waterway Crossings Following Stream Simulation Design Principles

4. Improve Manure Storage and Nutrient Management

5. Identify, Restore, and Improve Priority Aquatic and Terrestrial Habitats

6. Restore Floodplain Connectivity

7. Inventory and Manage Non-Local Beings/Invasive Species

8. Evaluate the Extent of Nutrient and Pathogen Concerns

9. Increase Forested Land Cover

10. Increase Public Participation in Watershed Stewardship

11. Map Groundwater Flow, Quantity, and Recharge Areas

12. Increase Public Outreach Regardin g Water Quality, Watershed Health, and
Stewardship
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13. Secure Land Protection via Conservation Easements, Land Acquisition, and Special
Designation

14. Inventory, Replace, and Maintain Private On -Site Wastewater Treatment Systems
(POWTYS)

15. Inventory and Remediate Existing Brownfield Sites and Leaking Underground Storage
Tanks (LUSTS)

16. Increase Stream Channel Roughness

17. Strengthen Local Zoning Ordinances

18. Monitor Groundwater Quality via Private Well Testing

19. Use Market-Driven Solutions to Conserve Agricultural and Forest Land

20. Resolve Conflicts Related to Wildlife Management

21. Coordinate More Opportunities for Household Hazardous Waste Disposal

22. Identify and Close Abandoned Wells

23. Improve Recreational Opportunities for All Types of Users

24. Create Surveys and Documentation of Hist oric Cultural and Natural Resources

4.3 Water Quality Standards

The Marengo River falls under multiple jurisdictions of water quality standards, most notable
the State of Wisconsin, Federal, and Tribal standards. The original MWAP worked extensively
with the WDNR and Mashkiiziibii Natural Resources Department staff to ensure
recommendations in the MWAP would be consistent with both  jurisdictions . These
recommendations and integration remain in place for th is ten-year revision plan. For further
information, see Section 2.14.3 on dntegrating State and Tribal Water Quality Assessments €
of the original MWAP .

State of Wisconsin and Federal Water Quality Standards

The federal Clean Water Act (CWA) requires that states and federally recognized Indian

tribes adopt water quality standards to protect waters from pollution. These  standards set the
water quality goals for a lake, river, stream, or wetland by stating the maximum amount of a
pollutant that can be found in the water while still allowing it to be used for fishing,

swimming, and allowing aquatic organisms and wildlife to  thrive. In general, water quality
standards define the goals for a waterbody by designating its uses, setting criteria to protect
those uses, and establishing provisions to protect water quality from pollutants. State of
Wisconsin water quality standards are explained in detail here:
https://dnr.wisconsin.gov/topic/SurfaceWater/Standards.html

Mashkiiziibii Natural Resources Department Water Quality Standards

The Bad River Tribe was granted water quality standards program authorization by the United
States Environmental Protection Agency in June 2009. The Bad River Tribe finalized its water
quality standards in July 2011, and the U.S. EPA concluded t hese standards were consistent
with the Clean Water Act and federal law in a letter dated September 21, 2011. The Tribe @Q
water quality standards can be found in its entirely in  Appendix B: Bad River Tribal Water
Quality Standards or online at https://www.epa.gov/wgs -tech/water -quality -standards -
regulations -bad -river-band -lake-superior -chippewa -tribe .
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1

Designated Uses and Water Quality Criteria within the Bad River Reservation, waterbodies fall
into the following designated uses:

Cultural: The Cultural Designated use consists of water -based activities essential to
maintain the Tribe @ cultural heritage, including ceremonial and subsistence fishing,
hunting, and harvesting activities. This designated use applies to all surface waters
within the Reservatio n boundary.

Wild Rice: A waterbody that supports or has the potential to support wild rice habitat
for sustainable growth and safe consumption is assigned a Wild Rice designated use.
Wildlife : The wildlife designated use applies to all waterbodies within  the Reservation
boundary and is summarized as supporting the proper habitat for propagation of
wildlife.

Aquatic Life and Fish: All waters are considered appropriate for the aquatic life and
fish designated use, described as supporting conditions fora b alanced aquatic
community.

Cold Water Fishery : A waterbody that supports or has the potential to support

through existence of cold -water fishery communities and/or spawning areas is
assigned a Cold -Water Fishery use.

Cool Water Fishery : A waterbody that supports or has the potential to support to
existence of cool water fishery communities and/or spawning areas is assigned a Cool
Water Fishery use.

Recreational: All surface waters are considered appropriate for the recreational use,
which includes both primary and secondary contact activities.

Commercial : A waterbody that supports the use of water in propagation of fish fry for
the Tribal Hatchery and/or irrigation of community agricultural projects is assigned a
Commercial designated use.

Navigation : The goal of the Navigation designated use is that quality of a waterbody is
adequate for navigation in and on the water.

Wetland : All wetlands are considered appropriate for the Wetland designated use.
This use is described as an area that will be protected and maintained for at least
some of the following uses: maintaining biological diversity, preserving wildlife

habitat, providing recreational activities, erosion control, groundwater recharge, low
flow augmentation , storm water retenti on, prevention of stream sedimentation, and
the propagation of wild rice. Water quality numeric criteria to support these

designated uses are described in Provision E.7 and Provision H of the Bad River
Tribe @ Water Quality Standards (2011).

Antidegradati on: Under its antidegradation policy, the Tribe has classified the Tribal
water resources as Outstanding Tribal Resources Waters (OTRWSs), Outstanding
Resource Waters (ORWS), or Exceptional Resource Waters (ERWSs). The Trib&
definitions of ORWs and ERWs slightly differ from the State Q definitions. The OTRWs
designation provides the highest level of protection for the Tribe  Q waters followed by
the ORW and ERW designations, respectively. The Marengo River Watershed contains
over 14 miles of waters designate d as ORWSs by the Bad River Tribe, including the
main stems of the Marengo and Brunsweiler Rivers. The remaining surface water
resources (including wetlands) within the Reservation portion of the Marengo River
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Watershed are classified as ERWs. Although ther e are no OTRWs within the Marengo
River Watershed, the Marengo River empties into the Bad River, which is designated
as an OTRW through the confluence with the White River.

4.4 Healthy Watershed Target s and Current Conditions

Healthy Watershed Target s are a mix of regulatory and narrative criteria in existing water
quality standards for the State of Wisconsin and the Bad River Tribe and non -regulatory
guidelines developed as part of the watershed planning effort.

Typical EPA nine-element watershed plans i nclude estimates of the amount of a pollutant or
pollutants that need to be reduced for water quality standards to be met (load reductions) for
watershed improvement . However, the MWAP is primarily a protection -based plan

The Marengo River is currently listed as impaired by WDNR for fecal coliform , but otherwise
no streams or lakes in the Marengo River Watershed are currently listed as impaired by the
State of Wisconsin. Therefore, rather than a focus on estimating load reductions, the
objective of this 10-year renewal plan is to prevent future impairments by identifying and
reducing existing pollution sources in the watershed . This provide s a starting point to assess
watershed condition s as implementation moves forward . If necessary, reduction targets will
be updated and adjusted as needed as new data and information become available.

Healthy Watershed Target s are as specific or quantitative as possible and reflect current
knowledge about the watershed and management activities needed and provide a way to
integrate water quality standards from Wisconsin and the Bad River Tribe into a set of
common Target Objecti ves that will help ensure the entire watershed is in a healthy
condition.

The following represent Healthy Watershed Target s and current conditions of the Marengo
River based on the goals for the watershed. For further discussion of the basis for the Healthy
Watershed Target s, primarily taken from State and Tribal standards , see Chapter 4 of the
original MWAP .

Table 7. Summary of Healthy Watershed Targets.

Hydrologic System: 1 Habitat is not impaired due to excessive bank erosion and

sedimentation

1 Bankfull flows at the watershed outlet reduced to 1250 CF/S

1 Annual suspended sediment load from the Marengo River
reduced to 32,000 tons

1 Reduce frequency of 50 -100 year flood events within the
watershed

91 Turbidity shall not exceed 5 NTU over natural background
turbidity when the background turbidity is 50 NTU or less, or
turbidity shall not increase more than 10% when background
turbidity is more than 50 NTU

1 Maintain less than 40% open land and less than 15 -year forests

High Bacteria Counts:

=

Any single sample shall not exceed an E.coli count of 235
CFU/100 mL
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1 The geometric mean of not less than 5 samples equally spaced
over a 30-day period shall not exceed an £.coli count of 126
CFU/100 mL

1 Membrane filter fecal coliform count may not exceed 400 per 100
ml in more than 10% of all samples during any month

1 Membrane filter fecal coliform count may not exceed 200 per
100ml as a geometr ic mean based on not less than 5 samples per
month

Excess Nutrients: General category of surface water uses and criteria

Acute and chronic toxicity criteria for ammonia

<0.075 mg/L Total Phosphorus

Waters are free from substances that produce nutrients or

other substances that stimulate algal growth producing

nuisance aquatic vegetation, dominance of any nuisance

species instream, or cause nuisance conditions in any other

fashion

9 Acute and chronic toxicity criteria for ammonia, and <1 mg/L
(nitrate nitrogen)

1 <0.1 mg/L (phosphate)

= =4 -4 =4

Native Habitats: 1 Identify, restore, and maintain ecological processes and priority
habitats for native communities of plants and animals

Community 9 Establish outreach and citizen involvement efforts to redu ce

Engagement: pollution that impacts the Marengo River Watershed

1 Develop and improve recreational and cultural activities for
watershed residents and visitors

Watershed Goal #1
The Hydrologic System in the Marengo River Watershed is Viable and Resilient .

Challenges Addressed :

1 Excess Sedimentation
1 Unstable hydrologic system
1 Lossand fragmentation of aquatic habitat

Healthy Watershed Target s:

1 State:
0 Habitat is not impaired due to excessive bank erosion and sedimentation
0 Bankfull flows at the watershed outlet reduced to 1250 CF/S
0 Annual suspended sediment load from the Marengo River reduced to 32,000
tons
0 Reduce frequency of 50 -100 year flood events within the watershed
1 Tribal:
0 Habitat is not impaired due to excessive bank erosion and sedimentation
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o Turbidity shall not exceed 5 NTU over natural background turbidity when the
background turbidity is 50 NTU or less, or turbidity shall not increase more
than 10% when background turbidity is more than 50 NTU

Current Conditions:

1

T

T

Climate change is exacerbating curren t watershed challenges ¢ increasing flow, soil
erosion, stream temperatures, and their associated impacts
Last extreme flood event was in 2018
The 2016 and 2018 flood events have greatly expanded the extent of the following
riparian erosion damage types:

0 bank collapse and mass loss

0 sediment mobilization and deposition

o0 changed channel morphology

0 in-channel woody debris dams

o0 channel and riparian habitat loss
USGS gauge stations installed at Government Road , near watershed mouth , Reimer
Road and Ashland -Bayfield Road. USGS gauge stations funded for (2022 -2025) and
will measure nutrients, peak flows, and more (see Action Iltem 8.E).
Gauge at Government Rd. exceeded 125 CF/S throughout two three day periods in
the month of April, 2022. The average CF/S over 2022 was 254.893
Organizations completed significant restoration projects in the watershed (5.3 Recent
Ongoing Stakeholder Activity ).
21 out of the 29 subwatersheds identified as having moderate to high stream loss
potential
2 out of the 29 watersheds have >40% open lands

Target Objective s:

=A =4 =

1

Increase forested landcover

Slow the flow of runoff

Reduce Sedimentation Contributions, increase aquatic habitat connectivity, and
improve the resilience of transportation corridors by replacing Road/Trail/and All
Waterway Crossings following Stream Simulation Design Principles

Restore floodplain connectivity

Increase channel roughness

Reduce bluff/stream bank erosion

Map groundwater flow, quantity, and recharge areas

BMPs, Management Alternatives, and Example Actions:

For complete Action Plan and how these actions accomplish our Target Objectives, see
Chapter Seven: The Marengo River Watershed Ten Year Action Plan .

1

1

Use Cropscape or similar remote sensing tools to annually identify extent of open land
within the watershed.

Improve coordination of forest harve st activity to establish or maintain 40% or less
open land within half of the priority sub -basins.
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Reduce adverse effects on watershed from forest harvest and management activities
and high failure culverts within priority subbasins.

1 Repair/replace road cu Iverts with high risk for erosion and failure on federal, state or
private lands, using FEMA FEH Study Group findings .

1 Use Cropscape or similar remote sensing tools to annually identify transitional
agricultural areas within the watershed .

1 Restore wetlands or reduce/eliminate existing drainage systems on transitional
agricultural areas to increase interception, infiltration, and retention; focus this effort
within priority subbasins located in the northern third, clay plain area of watershed

1 Restre floodplain connectivity in incised reaches and reaches with excessive
overbank sedimentation .

9 Use the Fluvial Erosion Hazard Study Group results to identify and prioritize natural
flood management projects related to stream and wetland restorationint  he
watershed .

1 Create a hydro -enforced Digital Elevation Model (DEM) using ACPF tools for the
Marengo Watershed; collaborate with ASFPM to complete a H and H flood model
(2023).

1 Measure peak flows with USGS gauge stations to evaluate reduction of 50 -100 year
flood event frequency.

Watershed Goal #2

Safe Water and Healthy Productive Soil are Available and Maintained for All Human and
Wildlife Uses

Challenges Addressed:

9 High bacteria counts
I Excess nutrients

Healthy Watershed Target s:

1 State:
o High bacteria counts:
A Membrane filter fecal coliform count may not exceed 400 per 100 mL in
more than 10% of all samples during any month
A Membrane filter fecal coliform count may not exceed 200 per 100 mL
as a geometric mean based on not less than 5 samples per month
0 Excess Nutrients:
A Narrative criteria: General category of surface water uses and criteria
A Nitrogen: Acute and chronic toxicity criteria for ammonia
A Phosphorus: <0.075 mg/L Total Phosphorus
M Tribal:
o0 High Bacteria Counts:
A Any single sample shall not exceed an E.coli count of 235 CFU/100 MI
A The geometric mean of not less than 5 samples equally spaced over a
30-day period shall not exceed an E.coli count of 126 CFU/100 mL
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0 Excess Nutrients:

A Narrative criteria: waters are free from substances that produce
nutrients or other substances that stimulate algal growth producing
nuisance aquatic vegetation, dominance of any nuisance species
instream, or cause nuisance conditions in any other fashion

A Nitrogen: Acute and chronic toxicity criteria for ammonia, and <1 mg/L
(nitrate nitrogen)

A Phosphorus: <0.1 mg/L (phosphate)

Current Conditions :

1

= =4 -4 =4

The Marengo River is currently listed as impaired for fecal coliform bacteria by the
WDNR. The bacteria impaired stream segment s fall within 2 out of the 29
subwatersheds, both in the watershed @ northern -third, clay plain region

Coliform bacteria observed at >100 CFU in 7 out of the 29 subwatersheds

Elevated nutrients (>0.075 mg/L Total P) in 4 out of 29 subwatersheds

Partner knowledge of and interest in the bacteria impairment issue is high

Partner capacity to tackle Target Objective s and action items is relatively low
There has been inconsistent coliform bacteria sampling

Target Objective s:

=A =4 4 =4

1

Evaluate the extent of nutrient and pathogen concerns

Improve manure storage and nutrient management

Inventory, Replace, and Maintain Private On -Site Wastewater Treatment Systems
(POWTYS)

Use Market-Driven Solutions to Conserve Agricultural and Forest Land

Strengthen Local Zoning Ordinances

Coordinate More Opportunities for Household Hazardous Waste Disposal

Inventory and Remediate Existing Brownfield Sites and Leaking Underground Storage
Tanks (LUSTS)

Identify and Close Abandoned Wells

BMPs, Management Alte rnatives, and Example Actions:

For complete Action Plan and how these actions accomplish our Target Objectives, see
Chapter Seven: The Marengo River Watershed Ten Year Action Plan .

1

Use water quality sampling data to narrow down nutrient or pathogen sources and
locations

Complete inventory of active livestock operations within sub -basins with bacteria
impairment

Sample sites with historic high coliform bacteria levels on a recurring  basis with
emphasis on high flow periods

Watershed Goal #3

The Marengo River Watershed Supports Diverse, Healthy, and Resilient Native Communities
of Plants and Animals and Their Habitats on Land and in Water.
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Challenges Addressed:

Terrestrial habitat frag mentation and alteration
Loss of aquatic habitat

Healthy Watershed Target s:

1

Identify, restore, and maintain ecological processes and priority habitats for native
communities of plants and animals

Current Conditions:

1

= =4 -4 =4

T

70,667 acres (50.7% of total watershed a rea) are under some type of forest
management plan .

PRWs present (>10%) in 4 out of 29 subwatersheds.

Transitional agricultural land present (>10%) in 6 out of 29 subwatersheds.

Completed numerous restoration and invasive species control projects  (Section 5.3)
Terrestrial and aquatic invasive species continue to threaten terrestrial and aquatic
habitat.

Increased trends towards privately owned parcels and a higher landowner population
can lead to terrestrial habitat fragmentation

Lincoln Community Forest established (2012) .

Target Objective s:

T
T
1

Inventory and Manage Non -Local Beings/Invasive Species

Identify, Restore, and Improve Priority Aquatic and Terrestrial Habitats

Secure Land Protection via Conservation Easements, Land Acquisition, and Special
Designation

BMPs and Management Alternatives:

For complete Action Plan and how these actions accomplish our Target Objectives, see
Chapter Seven: The Marengo River Watershed Ten Year Action Plan .

1

Repair/replace road culverts with high risk for erosion and failure on federal, state or
private lands, using FEMA FEH Study Group findings Use Cropscape or similar remote
sensing tools to identify transitional agricultu ral areas and open lands within the
watershed.

Restore wetlands or reduce/eliminate existing drainage systems on transitional
agricultural areas or open lands to increase interception, infiltration, and retention;
focus this effort within priority subbasin s located in the northern third, clay plain area
of watershed

Work with private landowners to restore/regenerate forest land in priority sub  -basins
with > 40% open lands/young forest ( <15 years age).

Reduce adverse effects on watershed from forest harves t and management activities.
Reduce sediment contributions from roads, recreational trail systems, and alll

waterway crossings.

Reduce bluff /stream bank erosion within priority sub -basins.
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1 Restore floodplain connectivity in incised reaches and reaches with excessive
overbank sedimentation.

9 Increase channel roughness

1 Use the Fluvial Erosion Hazard Study Group results to identify and prioritize natural
flood management projects related to stream and wetland restoration in the
watershed (2023).

Watershed Goal #4

The Marengo River Watershed community is active and engaged in maintaining the integrity
of the watershed.

Challenge s Addressed:

1 Unstable hydrologic system

Excess sediment

Terrestrial habitat fragmentation and alternation
Loss of aquatic habitat

Excess nutrient

9 High bacteria counts

= =4 =4 =4

Healthy Watershed Target s:

i Establish outreach and community involvement efforts to reduce pollution that
impacts the Marengo River Watershed

1 Develop and improve recreational and cultural activities for watershed residen ts and
visitors

Current Conditions:

1 Local non-governmental organizations (TU, SRWA, FLCF) have active outreach and
community involvement

9 Local government organizations (USFS, LWCDs, City of Ashland Parks and Rec) are
involved with community outreach via di gital outlets and citizen science opportunities

Target Objective s:

9 Increase Public Outreach Regarding Water Quality, Watershed Health, and
Stewardship

91 Increase Public Participation in Watershed Stewardship

1 Improve Recreational Opportunities for All Types o f Users

1 Resolve Conflicts Related to Wildlife Management

For complete Action Plan and how these actions accomplish our Target Objectives, see
Chapter Seven: The Marengo River Watershed Ten Year Action Plan .
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5. BEST MANAGEMENT PRACTICES

5.1 Management Areas and Priority Subwatersheds

The Marengo River Watershed has two distinct areas that differ in land use, land cover, and
geology and form a logical break in terms of the approach to applying management
practices that will help meet watershed goals. These areas will be referred to ast he Soil
Transition and Clay Plain and the Upper Marengo River Watershed. These two areas are
roughly defined by the boundary between sand and sand/gravel surficial deposits and clay
surficial deposits and an elevation of approximately 1,050 feet above sea level.

Although the overall goals for the Marengo exist for the whole watershed, the focus for
management activities in these two areas will be different.

#1 - Soil
transition zone
& clay plain

\\
e #2-Upper
o watershed

0051 2 Miles

PERIOR o
...... Surficiel Depose Bdy
-‘! - _RQ To——
WATERSHED ASSOCIATION

Figure 42 Management Areas for the Marengo River Watershed Action Plan.
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5.1.1 Soil Transition and Clay Plain

The lower, northern third of the watershed (approximate elevations 1,0 50 feet to 690 feet
above sea level) is characterized by private land ownership, heavy farming activities and open
land/young forest, erodible sand over clay and clayey soils, an extensive road network,
severe streambank/valley erosion, sediment overload, and overall unstable hydrologic
conditions. The open lands assessment, modeled peak discharge estimates, and
streambank/valley erosion surveys described in Section 2.2 show that areas within the soil
transition and clay plain are most susceptible to excessive peak flow volumes leading to
erosion and sedimentation problems that in turn affect aquatic habitat and water quality.
These converging factors make this section of the watershed a key place for implementing
practices that reduce the volume and rate of surface runoff to watershed streams, or STF,
sedimentation, and r educe nutrient and bacteria | input s from human and livestock waste
management. There are some conservation/grant programs currently in place to help reduce
surface runoff, erosion, and sedimentation, and improve human and livestock waste
management.

Existing high -quality areas need further identification and prioritization for conservation
and/o r restoration work . Restoration activities blending human landscape demands with
management practices that improve watershed function and resilience to climate change
should be prioritized.

5.1.2 Upper Marengo River Watershed

The southern, forested two -thirds of the watershed (approximate elevations 1,443 feet to
1,050 feet above sea level) is primarily in federal ownership as part of the Chequamegon -
Nicolet National Forest (CNNF), has a relatively stable hydrologic system, and is characterized
by sandy, glacial till soils, rock outcroppings, and a significant amount of the watershed @
wetland acreage. Because it contains the headwaters this is the most critical portion of the
watershed to protect. This part of the watershed is vulnerable to the potentiali mpacts of
large -scale iron mining and will also serve as an important area to build and expand
watershed resilience to impacts of climate change. In these areas, the focus should be on
continuing to identify and improve road , road culvert, and surface water interactions,
identifying and removing stream barriers and old ditching or drainage systems that
contribute increased runoff and stream power to lower watershed reaches, monitoring and
removing populations of priority terrestrial and aquatic invasive spe cies, protecting and
restoring wetlands, and stabilizing streambank erosion sites.

5.1.3 Priority Subwatersheds

When tackling restoration work, action items, and BMPs in this plan listed Chapter 7, Priority
Subwatersheds will always be taken into account. Section 3.1 Primary Watershed Challenges
identifie s these watershed -wide challenges as: unstable hydrology, excess sediment,
terrestrial habitat fragmentation and alt eration, loss and fragmentation of aquatic habitat,
excess nutrients, and high bacteria counts. Focusing on these challenges at the

subwatershed level allows identification of specific challenges affecting individual
subwatersheds, a first step in prioriti zing application of different BMPs and/or restoration
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projects at specific locations. This level of focus also provides information on how various
challenges may be related to and influencing each other spatially or hydrologically.

In addition to the chal lenges listed above, presence or absence of natural infrastructure
(wetlands and PRWSs) and projected stream temperatures are relevant to many of the primary
watershed challenges and included as priority criteria. We identify the following priority
categorie s:

STF Priority

Hydrological Priority

Stream Habitat Connectivity Priority
Terrestrial Habitat Connectivity Priority
Natural Infrastructure Priority
Nutrients Priority

Bacteriological Priority

Stream Temperature Priority

=4 =4 =4 -8 -8 -8 -8 -9

The priority categories are further identified within each subwatershed by the presence of
one or more of the following attributes , each of which directly informs one or more of the
priority categories above :

=

Stream Mass Loss Potential (moderate to high)

Peak Flow Culvert Catchments Present

PRWs Present (>10% of subwatershed area)

Culvert Failure Risk (moderate to high)

Open Lands Present (% >40 % subwatershed area)

High Intensity Agriculture Present (>10% subwatershed area)
LSLRP Identified Slow The Flow Priority Catchment

Ditching Present (high to moderate)

Transitional Agricultural Land Present (>10% of subwatershed area)
US-FWS Brook Trout Priority Stream Segments Present
Projected 50 yr. Stream Temp. (>17 deg. C)

Elevated Nutrients (>0.075 mg/L Total P)

Coliform Bacteria Observed At >100 CFU

=4 =4 =4 4 8 -8 -8 a8 of

=

Table 8 reflects the culmination of all of these attributes across all 29 subwatersheds in the
Marengo River Watershed. While items which reflect certain types of work (such as Slow the
Flow action items) should focus primarily on Slow the Flow priority subwatersheds, this plan
identifies 9 subwatersheds which are highest priority across all priorities and attributes : 1, 2,
4,5,6,11,13, 14, and 15 (show in Figure 43).
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Figure 43 Marengo River Watershed priority subwatersheds.

Restoration work and action items on the Marengo River Watershed should be undertaken
with consideration for those subwatersheds with prioritization of a specific attribute and its
relation to the aspect (for example, a bank restoration project which reduces sedimentation
to achieve Slow the Flow goals should be prioritized within watersheds which are designated
as priority for the Slow the Flow attribute in the table, represented by  red). However, when
narrowing down subwatersheds further is necessary, or when an item impacts too many
attributes interchangeably, use of the highest priority watersheds across all categories should
be taken into consideration. Highest p riority subwatersheds are those which represent at
least 5 of the 8 priority attributes and are circled in bold on Table 8.
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TABLE 8: Marengo River Subwatersheds and Attributes for Priority Designation.

Table highlights attributes or measurements which indicate the watershed is at risk. Priority assigned by type of
attribute. Highest priority watersheds are those which are priority of 5 or more types of priorities.

Sub watershed: [1]2]3]a]s]e6]7 8 9 10
Stream Mass LossPotential (moderate to X X X X X X X
high)

Peak Flow Culvert Catchments Present X X X X X X X X
PRWs Present (>10%) 12.9 24.5 10.7

Culvert Failure Risk (moderate to high) X X X X X X X X
Open Lands Present (% is >40% open) 50.7 434
High Intensity Agriculture Present (>10%) X

LSLRP Identified as Slow The Flow Priority X X X X X X X X
Catchment

Ditching Present (high to moderate) X X X X X X X X
Transitional Agricultural Land Present (>10%) 21.2 122 17.9 22.6
US-FWS Brook Trout Priority Stream X X X
Segments Present

Projected 50 yr. Stream Temp. (>17 C °) X X X X X X X X X X
Elevated Nutrients (>0.075 mg/L Total P) X X X X

Coliform Bacteria Observed At >100 CFU X X X X X X

Priority Type:
Slow The flow
Hydrological

Stream Habitat Connectivity
Natural Infrastructure

Terrestrial Habitat Connectivity
Bacteriological

TABLE 8Continued : Marengo River subwatersheds and attributes for priority designation.
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Table highlights attributes or measurements which indicate the watershed is at risk. Priority assigned by type of
attribute. Highest priority watersheds are those which are priority of 5 or more types of priorities.

Sub watershed:

Stream Mass Loss Potential (moderate to
high)

Peak Flow Culvert Catchments Present
PRWs Present (>10%)

Culvert Failure Risk (moderate to high)
Open Lands Present (% is >40% open)
High Intensity Agriculture Present (>10%)

LSLRP Identified as Slow The Flow Priority
Catchment

Ditching Present (high to moderate)
Transitional Agricultural Land Present (>10%)

US-FWS Brook Trout Priority Stream
Segments Present

Projected 50 yr. Stream Temp. (>17 C °)
Elevated Nutrients (>0.075 mg/L Total P)

Coliform Bacteria Observed At >100 CFU

Priority Type:
Slow The flow

Hydrological
Stream Habitat Connectivity
Natural Infrastructure

Terrestrial Habitat Connectivity
Bacteriological

[11 |12 13|14 ] 15|16 17 18 19 20

13.9

X X X X X X

X X X X X X X

X X X X X X X

X X

X X X

X X X X X

12.1

X X X X X X X

X X X X X X X
X

THEMARENGO RIVER WATERSHED ACTION PLAIN



TABLE 8 Continued: Marengo River subwatersheds and attributes for priority designation.

Table highlights attributes or measurements which indicate the watershed is at risk. Priority assigned by type of
attribute. Highest priority watersheds are those which are priority of 5 or more types of priorities.

Sub watershed: 21 22 23 24 25 26 27 28 29
Stream Mass Loss Potential (moderate to X X X X X

high)

Peak Flow Culvert Catchments Present X X X X X X X X X
PRWs Present (>10%) 35.3

Culvert Failure Risk (moderate to high) X X X X X X X X X

Open Lands Present (% is >40% open)
High Intensity Agriculture Present (>10%)

LSLRP Identified as Slow The Flow Priority
Catchment

Ditching Present (high to moderate)
Transitional Agricultural Land Present (>10%)

US-FWS Brook Trout Priority Stream X X X X
Segments Present

Projected 50 yr. Stream Temp. (>17 C °) X X X X X X X X
Elevated Nutrients (>0.075 mg/L Total P)

Coliform Bacteria Observed At >100 CFU

Priority Type:
 slowThefiow | | | [ [ [ |
| Hydrological | | | | | | |
I

Stream Habitat Connectivity
Natural Infrastructure
Terrestrial Habitat Connectivity

Bacteriological

The Superior Rivers Watershed Association



5.2 Best Management Practices and Selected Management
Alternatives

Best Management Practices, or BMPs, are techniques, measures, or structural controls that
are designed to eliminate surface runoff and pollutants from entering surface and ground
waters. BMPscan include preventative actions that involve management and source controls.
This includes policies and ordinances that provide requirements and standards to direct

growth of identified areas, protection of sensitive areas such as wetlands and riparian areas
and maintain and/or increas e open space. Other examples are providing buffers along
sensitive water bodies , minimizing disturbance of soils and vegetation , and
replacing/repairing road culverts in priority sub -basins. Additional nonstructural BMPs can be
education programs for landowners, businesses, developers, and local officials about project
designs and everyday actions that minimize water quality impacts.

Management Alternatives are not formally recognized BMPs but are agreed upon actions and
practices by our partners, the field, and others working on the Marengo River Watershed.
They represent actions and ideas to help implement our objectives and reach our targets.

The following section discusses select BMPsand Management Alternatives for the Mar engo
River Watershed. This includes discussion of available conservation programs, resources, and
funding , and examples of implementation of these practices. This is not an exhaustive list of
all BMPs and Management Alternatives ; it is intended as a supplementary guide for this ten -
year renewal plan .

5.2.1 Land Conservation and Landowner Incentive Programs

Conservation programs are already available to help implement best management practices
needed to reduce nonpoint source pollution to Marengo River Watershed streams from
agriculture and forest management activities on private lands. Some of these practices
include nutrient management, management of concentrated flow areas on
cropland/pastures , waterway crossings for farm machinery a nd cattle, livestock fencing,
riparian buffers, streambank protection, conservation tillage, managed -intensive grazing,
wetland restoration, and wildlife habitat enhancement.

Conservation Reserve Enhancement Program (CREP): A land retirement program  provi ding
technical and financial assistance to eligible farmers to address soil, water, and related

natural resource concerns on their lands in an environmentally beneficial and cost -effective
manner. In the Marengo River watershed, the Lake Superior CREPis a maodification of the
program available elsewhere in Wisconsin and is designed to help achieve slow the flow
objectives specific to the Lake Superior basin. As of 2010 two patrticipating landowners in the
Marengo River Watershed comprise a total of 33.1 acre s in the program. Lead Agencies:
United States Department of Agriculture, Natural Resources Conservation Service (USDA -
NRCS)¢ Ashland Service Center, Ashland and Bayfield County Land and Water Conservation
Departments.
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Conservation Easements: Landmark Con servancy assists landowners in protecting their lands
via conservation easements. Conservation easements help ensure that private land remains
conserved in perpetuity. Lead Agency: Landmark Conservancy.

Conservation Stewardship Program (CSP): A program that encourages producers to address
resource concerns in a comprehensive manner by undertaking additional conservation
activities; and improving, maintaining, and managing existing conservation activities.  Lead
Agency. USDA-Natural Resources Conservation Service (NRCS) Ashland Service Center (715)
682-9117.

Environmental Quality Incentives Program (EQIP) and State DATCP : Cost-share programs
that provide technical and financial help to landowners for conservation practices that protect
soil and water quality. This includes a variety of BMPsthat help slow the flow, reduce
sedimentation, and reduce bacteria and nutrient inputs. Lead Agencies: EQIP is a federal
program administered by USDA -NRCS¢ Ashland Service Center. DATCP programs are
administered by Ashland and Bayfield County Land and Water Conservation Departments.

Eligible EQIP practices : http://www.wi.nrcs.usda.gov/programs/eqip.html

Eligible DATCP practices: https://docs.legis.wisconsin.gov/code/admin_code/atcp/50/1/01

Land Acquisition: Landmark Conservancy acquires land in the re gion for conservation
purposes. Lead Agenc y: Landmark Conservancy.

Managed Forest Law (MFL). Land management incentive program that encourages
sustainable forestry on private woodlands by reducing and/or deferring property taxes. Lead
Agency: Wisconsin Department of Natural Resources.

Wetland Reserve Program (WRP): Land retirement program to restore and protect wetlands
on private property. Lead Agency: USDA-NRCS Ashland Service Center.

Wisconsin Forest Landowner Grant Program (WFLGP): Cost-share program that provides
assistance to protect and enhance forested lands, prairies, and waters. Lead Agency:
Wisconsin Department of Natural Resources.

Partners for Fish and Wildlife: Provides technical and cost -share funding assistance to
landowners to restore wetland and other wildlife habitats on  their property. From 2001 -2010,
eight wetland restoration projects in the Marengo River watershed have been completed
through this program, totaling 38 wetland acre s. To date, 76 upland acres have been
enhanced for migratory bird nesting in the watershed. Lead Agency: United States Fish and
Wildlife Service (US-FWS)- Ashland Conservation Office.

Coastal Program: Great Lakes:Provides technical and cost -share funding assistance to
private landowners for planning, design, and construction of wetland restoration and other
wildlife habitat project s. This multi-agency wetland restoration program exists between the
US-FWS and local county land and water conservation departments. Lead Agency: US-FWS -
Ashland Conservation Office.

County Nutrient Management Program: Cost-share and technical assistance program for
developing and implementing nutrient management plans that help livestock producers
comply with NR 151 Standards and Prohibit ions. Lead Agencies: USDA-NRCS¢ Ashland
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Service Center, Ashland and Bayfield County Land and Water Conservation Departments,
Ashland and Bayfield County.

5.2.2 Forest Management

WDNRQ Forestry BMPsfor Water Quality (see discussion in Section 2.2.5). The BMPs are
intended for loggers, landowners, and land managers and are described for the following
categories in more detail in Holaday and Wagner (2010):

1. Forest Roads

Stream Crossings

Timber Harvest

Riparian Management Zones

Wetlands

Fuels, Lubricants, Waste, and Spills

Chemical Treatment

Mechanical Site Preparation and Tree Planting
9. Prescribed Burning and Wildfires

© N g wWwN

WDNR has been monitoring the implementation and effectiveness of its forestry BMPssince
1995 and most recently reported results on monitoring federal, state, county, private, and
industrial timber harvests in 2018 (Kafura & Kriegel, 2018)
(https://widnr.widen.net/view/pdf/bvlikhy7xc/2018  -BMP-
Report_Final.pdf?t.download=true&u=ustugl ). There are approximately 1,146 private
landowners in the watershed. Most private forest land s are located in the northern -third soil
transition zone and clay plain areas.

Efforts to reach out to private woodland landowners and encourage the development of
management plans that consider water quality and wildlife  habitat must continue as land
parcels in the northern third soil transition zone and clay plain areas continue undergoing
subdivision .

Monitoring of forestry BMP effectiveness has shown that in general, BMPs are being followed
during harvest management ac tivities on lands with third -party oversight. However, as
discussed in Sections 2.2.3 Hydrology and Geomorphology : Open Lands and 2.2.5 Forest
Ownership and Management , regeneration has been below target goals in several recent
studies. Multiple factors may be influencing the reduced regeneration o  f trees, including:
deer browse, pest organisms, invasive species, and climate change associated precipitation
variability. We need to apply stand -specific measures that address these limiting factors to
improve regeneration, and this need is addressed in a milestone in Chapter 7.

Additionally, there is landowner need for additional and more diverse management
opportunities , such as incentivization of value -added woodland products and forest carbon
credit programs .

5.2.3 Privately Owned Water Treatment Systems

There are no centralized wastewater treatment facilities in the Marengo River Watershed.
Regulation of privately owned wastewater treatment systems (POWTS) in Wisconsin is
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described in Chapter SPS 383 (formerly COMM 83) of Wisconsin Administrative Code
(https://dsps.wi.gov/Pages/Programs/POWTS/Default.aspx ). Counties Zoning Departments
typically act as the administrative agents for e nforcing SPS 383 and other related code
chapters relative to POWTS. Bayfield and Ashland Counties currently have different
approaches to implementing SPS 383. The present legislative environment provides a
significant roadblock to improving compliance of P OTWS. With state administration changes
beginning in 2011, programs including funding for system upgrades were eliminated , and
few property owners in the watershed have the financial resources to replace failing systems
on their own . The counties have very limited legal and financial resources to compel property
owners to upgrade systems. Considering the long standing and growing number of non -
compliant systems in the watershed and wider region, this plan will focus upon applying for
alternative funding res ources and otherwise incentivize upgrading of failing POTWS.

The Bad River Tribe has a Private On-site Wastewater Treatment and Disposal Systems
Ordinance (Ch. 406 of Tribal Code, https://www.badriver -nsn.gov/wp -
content/uploads/2020/02/Legal_CourtCode.pdf ), which covers the design of systems along
with maintenance and inspections. Various funding sources and mechanisms are used to
support this program.

5.2.4 Road/Stream Culvert Crossing

Poorly functioning culvert road/stream crossings are a significant focal point for hydrological,
water quality, and aquatic habitat concerns. Multiple watershed stakeholders are  currently
engaged in a collaborative assessment, public outreach, and upgradin g of culvert crossings
in the watershed (see Section 5.3 Recent Ongoing Stakeholder Activity ).

Inventories

Culvert inventories prove an important tool in identifying poorly functioning culvert
road/stream crossings. Regional culvert inventories for the Marengo River watershed have
recently been updated and can be accessed at the following sources:

1 WICCI: https://wicci.wisc.edu/infrastructure -working -group/
T WDNR:
https://midnr.maps.arcgis.com/apps/webappviewer/index.html?id=1229b87ecb3f4d

23bbacb2900d2b1135

Upgrade Methods

Section 2.2.4 Drainage: Roads, Culverts, and Agriculture describes a road culvert risk
assessment analysisto be completed by the FEMA FEHStudy Group in 2023. The analysis
should be used to help prioritize road culvert repair or replacement in the watershed over
the next ten years. Relevant information is provided in Section 2.2.4, but at the time of this
writing, the study was yet to be published.

Culvert remediation projects are generally completed through the following steps

1 Engineering: The engineering work to design the new crossing is typically completed
by a county, state, federal or other engineer with training in fish friendly design. The
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engineer is selected on a site -to-site basis depending on the location of the crossing
site.

o Surveying: Topographic/geomorphic surveys are completed before
engineering and design to construct stream longitudinal profiles and cross
sections that will be used to select future crossing size, grade, and alignment.
Survey data is also used to complete hydraulic and hydrologic modeling to
determine how a proposed structure will perform under various stream flow
conditions.

1 Permitting: All permitting is the responsibility of the appropriate jurisdiction.

Engineers that design fish friendly crossings in this plan work with those jurisdictions
to complete required permits.

1 Funding: Partners listed above seek grant and matching funding sources from federal,
state, or private foundation sources.

1 Installation: The installation is carried out by state, county, township, or tribal road
crews or by a contractor of their choosing.

1 Monitoring: Monitoring is conducted to assess the effects of culvert replacement on
fish and sediment delivery at the remediation sites. SRWA and partners coordinate
and conduct this monitoring. Monitoring includes fish and macroinvertebrate
population assessments, and stream geomorphological assessment.

The USFS developed the Stream Simulation Design Method
(https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fsm91 054564.pdf ) to improve aquatic
organism habitat at crossings by simulating adjacent natural channel conditions (bot tom
morphology, rock features, etc.). This approach also improves flood resiliency, overall stream
function, and water quality at these sites. This approach should be consulted and considered
in all crossing upgrades in order to ensure best implementation  of action items in this plan.

5.2.5 Habitat Connectivity

Habitat connectivity -the physical connection of streams to each other and Lake Superior -,
plays important roles in habitat viability for fish and other species. If trout are unable to the
journey fro m Lake Superior to suitable upstream cold water spawning habitat due to an
elevated (perched) culvert or other passage barrier, reproduction is reduced or prevented,
and the fish local population will suffer effects of genetic isolation over time.

Figure 44 depicts trout streams, Outstanding Resource Waters, and Exceptional Resource
Waters within the Marengo River Watershed. These classifications are used in 5.1.3 Priority
Subwatersheds to prioritize habitat connectivity and road culvert repair/replacement
projects.
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Figure 44 High Value Cold water habitat resources in the Marengo River Watershed.

Climate change brings new urgency for reconnection of stream habitat. As lower reaches of
Lake Superior basin streams are projected to warm, cold -water species will be increasingly
confined to cold water (generally ground water -supplied) upstream habitat. In the worst
warming climate scenarios projected for the next 50 years, access to cold water refugia will
provide the only short -term means of preserving brook trout and other cold -water species in
the watershed (See 2.2.15 Climate Change and Flood Risk for more information ).

Related to the connectivity concern is the resilie nce of road/stream crossings to extreme high
flow events mentioned above. Recent catastrophic flooding and forecast climate change -
driven storm severity increases point to the urgency of improving stream crossing flood
resiliency (Walker et al., 2003).

Improperly designed or poorly maintained culverts are the primary source of  fish passage
barriers in the watershed. Elevation of a culvert outlet or inlet above a stream surface
(perching ) that prevents aquatic organism passage is known as a height barrier. A jump
height barrier for subadult fish, for example, is a culvert perched greater than 6 inches above
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the water surface. A velocity barrier results when culverts are too small in diame ter relative to
natural stream bankfull width, causing water velocities that exceed the swimming power of
juvenile or even adult fish .

Velocity Score for Marengo River Watershed Culverts
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Figure 45 Credit. FEH Study Group (2022). Substantial post-2016 flood upgrades. Significant ba rriers remain to
achieving minimal connectivity needed for sufficient connectivity to respond to lower stream reach warning.

Brook trout habitat restoration in the Lake Superior basin is prioritized in the Great Lakes
Commission @ Superior Coastal Fish and Wildlife Habitat Initiative Focus Area
(http://www.glfc.org/pubs/misc/2003_03.pdf ), and US-Fish and Wildlife Service @ (USFWS)
Midwest Region Coastal Program S trategic Work Plan
(https://www.fws.gov/coastal/Regions/May_ 04 2007_Final R3_GLCP_STP.pdf ). USFWS has
categorized the restoration and protection priority of brook trout streams in the Lake

Superior basin based on fisheries survey results and population potential to remain self -
sustaining.

5.2.6 Agricultural Waste Management

Overall, the number of farms and the footprint o f agriculture in the Marengo River watershed
is confined to a relatively small area and is much less than watersheds of similar size in other
parts of Wisconsin. Therefore, reduction of nonpoint source pollution is likely achievable in
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the short term, part icularly when limited county or DNR staff and financial resources are
devoted to improving sites most in need of BMPs. While this may provide more immediate
improvements to watershed resources, efforts to research and encourage longer term
solutions to pro ducing agricultural products that enhance ecosystem services and provide
greater opportunity for farmers to make a living should be explored and encouraged.
Reducing impacts from livestock and livestock waste management in the watershed will
reduce high ba cteria counts, nutrients associated with animal waste, sediment runoff, and will
help slow the flow of runoff to watershed streams.

Agricultural trends continue to force farmers into planting more crops and having more
livestock to keep up with stagnant p rices and dwindling profit margins. These financial
pressures continue to put additional pressure on land and water resources to handle more
crop production, animals, and waste products . Traditional Farm Bill programs are designed
to reduce impacts to land and water resources from these activities. An alternative is to find
agricultural products that take advantage of emerging markets, offer better and more diverse
revenue streams for farmers, and reduce impacts from agriculture on water quality and

wildlif e habitat. Changing traditional thinking about agriculture production will take time but
has the potential to provide economic opportunity for watershed residents while enhancing
watershed health and other ecosystem services.

Microbial DNA Identification

An important distinction in assessment of microbial (bacterial and viral) contamination of
surface water or groundwater is identifying the source(s) of contamination . For example,
determination if coliform bacteria come of bovine, human, avian, or other sou rces
accomplishes much of answering the question of whether contamination caused by pasture
runoff, malfunctioning POTWSs, an illegal landfill, or other source. Commercially available
genomic analysis technology, while expensive, can save significant hours of investigation of
microbial water contamination sources (Shanks, et al. 2007).

Beginning in 2021, Ashland County began a sampling program within the Marengo
Watershed to identify bacterial sources in the upper third, clay plain section of the watershed
The program is funded through 2023 . Sampling has already resulted in identification of
human DNA traces (see Appendix E: Water Quality Summaries ). Further results will be used
to help focus County and DNR staff work to inventory/identify poor managed agricultural
operations o r failing OSS systems.

County -Level Agricultural Waste Ordinances

Ashland County : In 2018, the Ashland County Board promulgated its  Agricultural
Performance standards and Animal Waste Storage Ordinance and associated permitting
rules.

(https: //co.ashland.wi.us/index.asp?SEC=EA2E9471 -4C37-4829-AEA2-
4864C2A8BEBA&DE=7986F45E -46EE-4ACC-A17A-7A41D33E355D&Type=B_BASIC).

Bayfield County : In 2016, Bayfield County passed a Large-Scale Concentrated Animal
Feeding Opera tions ordinance establishing regulations for a proposed hog CAFO
development in the county .
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(https://www.bayfieldcounty.wi.gov/DocumentCenter/View/3599/TITLE  -5-CHAPTERG6-Sec-
5-6-1-Large-Scale-Concentrated -Animal -Feeding -Operations -Ordinance?bidld= ).

Anaerobic Digestion

Anaerobic Digestion (AD) technolog Yy is one way to reduce agricultural nutrient loading by
breaking down harmful microbes and additives like antibiotics and making the nutrients in
manure more available in fertilizer applications. AD technology has not been established yet
in northern Wisco nsin and the costs of developing this technology in the region are not
accessible to livestock farmers. In 2022, Mashkiiziibii Natural Resources Department began a
feasibility study into developing AD technology for Tribal and neighboring needs in
addressing food waste and nutrient loading. The feasibility study will be complete by January
2023. This is an example of how government agencies and potentially NGO and academic
entities can use grant funding to finance planning and construction of digestors. In  addition
to processing raw manure, potential applications to explore for AD technology include
digesting livestock carcasses, which could help reduce carnivores drawn into farmland by the
current local norm of keeping carcass piles on farms. AD technology could also be
researched for digesting deer carcasses to mitigate the spread of chronic wasting disease.

5.2.7 Farmer-Predator Coexistence

A trend identified in the original Marengo plan  was that of increasing numbers of livestock on
farms to help farmers fiscally survive ¢ requiring an increased need for livestock fencing and
infrastructure to enable stewardship of both good water quality and the native carnivores that
characterize the Northwoods. Ma ny livestock farmers in the watershed currently have fencing
designed to keep livestock species contained, but not to exclude native carnivores such as
bobcats, coyotes, and eagles. Two agencies that provide cost share services for the
construction of pote ntially predator proof fencing are USDA NRCS
(https://www.nrcs.usda.gov/wps/portal/nrcs/main/wi/programisind Ashland County Land
and Water (https://co.ashland.wi.us/index.asp?SEC=19D1BWBEA890B 727
62D974611A3B&Type=B BASIC

Ashland County Land and W ater also requires compliance with an approved nutrient
management plan for farmers to qualify for cost share, an effort that can help improve water
guality and protection over time. B ecause of limited funding allocations for cost sharing, b oth
agencies tend to have a waitlist for cost share programs . Thisis an area where more capacity
is needed to support farmers in the watershed stewarding healthy waterways and
coexistence with carnivores. Rotational grazing, in which livestock are moved across the farm
landscape regularly, can help reduce conflict thanks to the increased human presence and
reduced predictability by carnivores of livestock locations and improve water quality. Last ly,
farmers and landowners may also reduce conflict by keeping appropriate | ivestock guardian
animals, such as donkeys and dogs, with their herds and/or vulnerable individuals , such as
sick and young livestock , close to human dwellings and in more protective areas , such as
electrified fence paddocks .
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Waterways as Wildlife Corrido rs

Entities with responsibilities and work in watershed restoration should consider the
relationship between waterways and carnivores. The restoration of wetlands is ecologically
vital but can also affect adjacent private lands by causing water to encroach on fencing for
example. Fostering brushy wetlands can also provide more cover for carnivores such as
coyotes along | ivestock grazing land. Many terrestrial and avian species also use waterways
as corridors which may lead to carnivores happening upon livestock and coming into conflict
as a result. Farmers should be communicated with and treated as partners in conservation
easements and other efforts to help support wildlife corridors and carnivore coexistence
needs proactively. An important area of research to explore is how riparian buffers affect
carnivore movement across farmland. Does this form of habitat connectivity encourage
carnivores to move through or past farmland without encountering livestock or provide
carnivores with cover and potentially lead to heightened conflict? How can predator  -proof
fencing and keeping livestock out o f waterways play into carnivore coexistence?

Farmer Outreach

It is critical that agencies and organizations with responsibilities or interests in working with
farmers in the Marengo River watershed collaborate and host at least one outreach event
annually with farmers ¢ to better understand the challenges farmers face in their line of work,
and how this can limit their ability to adopt conservation practices and practice good land
stewardship for maintaining clean water. Organizers of this event should be mindful of the
time of year to avoid exceptionally busy periods such as hay and calving seasons. This event
should provide farmers with information about cost -share programs and how livestock
interact with waterways and allow exploration of their livestock containment needs. The
Wisconsin Department of Agriculture, Trade and Consumer Protection's (DATCP) recently
released a course to help educate about farm culture in collaboration with the University of
Wisconsin: https://datcp.wi.gov/Pages/News Media/20220408FarmCultureTrainings.aspx

5.2.8 Invasive Species/Non-Local Beings Management

Invasive species are managed regionally by several agencies and collectives, including
WDNR, USFWS, GLFWC, MNRD, and NCWMA.

Non-Local being/Invasive species manageme nt comes in several forms, including
monitoring/identification, ~management, treatment, and education.

Treatment not only refers to invasive species that are already identified in the watershed, but
also refers to control of new and potentially harmful spec ies. New speciesé¢ could be defined
as those that have only been known to occur in the area for five years or less. dPotentially
harmful species ¢ are those that will cause the most harm to the environment, economy, or
human health. In the Marengo River Wat ershed, this may include species that would impact
crop production (hay, corn, etc.), timber production, forest habitat, riparian habitat, open

field habitat, and human health.
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Sea Lamprey

Monitoring and treatment for invasive sea lamprey and evaluation o f treatment options
should continue. Consideration of impact of control measures on native species must be a
high priority when control measures are planned.

Prescribed Burns

Wildland landscape restoration and prescribed burns are an ongoing management

alternative to managing non -local beings and invasive species. Partners working on bringing
prescribed burns back to Tribal lands as an alternative to landscape remediation include the
Bureau of Indian Affairs (BIA) Great Lakes Agency (GLA), GLFWC, NCWMA, and the National
Park Service Apostle Islands National Lakeshore (NPA-AINL). This could prove a useful
alternative in landscape restoration and non -local being management.

Technology Use for Monitoring and Treating Non-Local Beings/Invasive Species

With the advent of new technology such as unmanned arial services (UAS/drones), tools such
as these can become important monitoring and treatment tools. Technologies like this can
become expensive and cost -prohibitive for organizations that lack the moneta ry capacity or
operate under grand funds which disallow equipment purchases. Capacity for equipment,
training, and certification are ongoing needs (for which there are currently no answers, but
many conversations). Use of these technologies are important m anagement alternatives
which may well become best practices in the coming years.

5.2.9 Slow the Flow

As described in Sections 2.2.2 Land Cover and Uses and 2.2.6 Agriculture , the causes,
impacts, and solutions to rapid runoff and high stream flows in the Marengo River watershed
are largely rooted in degree, age, an d type of land cover. Agriculture and open lands are
focused primarily in the north ern soil transition, clay plain section of the watershed and
comprise appx 18,000 total acres. As of 2021, a pproximately 20% of the 18,000 agricultural
acres is cultivated annual corn or soybean crops with tillage , 40% is perennial alfalfa or non -
alfalfa hay crop and the remaining 40% is grass/pasture. As discussed in Chapter 2, Wheeler
et al. (2022), Lewandowski et al, 2015, and others studies address agricultural -related BMPs
that can help address slow the flow goals , including practices such as grassed waterways and
two -stage ditches, riparian buffer strips, and short rotation woody crops

Table 9 displays BMPs as identified by Lewandsowski et all (20 15) and their impacts on water
systems. This table and paper, as well as Wheeler et. al (2022) should be used in conjunction
with restoration projects to ensure desired effects of a project are likely to occur.
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TABLEY. BMPS that Reduce Peak Stream Flavs Impacts on Water Systems.
Effects on Watershed

BMPs

1. Infield: crop and soil management

Perennial crops, and crop rotations with perennials or
winter annuals

Cover crops

Reduced tillage, contour cropping , and residue
management

Compaction management

Manure application

2. Infield: drainage water management
Alternative drainage design (depth, spacing, capacity)
Controlled drainage

Alternative tile inlets

3. Infield and edge -of-field: surface flow management
Grassed waterways

Filter strips, contour buffer strips

4. Infield and edge -of-field: water storage and
infiltration

Saturated buffers

Restored and constructed wetlands

WASCOBsS, terraces, and detention basins
Ponds and irrigation reservoirs

Large retention basins

5. Ditch channel: water retention

Structures for water control, including weirs and
restricted size culverts

Two-stage ditch with restricted size culverts

6: Riparian area: restoration and protection
Riparian vegetation

Streambank, bluff , and shoreline protection
Restore channel meanders

From Lewandowski et al, 2015.

Transitional agricultural land s are open land cover types which are not currently being
utilized for high -intensity agriculture (row crops), land with low -intensity hay prod uction or
pastureland that is farmed as a hobby or to maintain agricultural use assessment and lower
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property taxes, or land no longer actively farmed and are in the early stages of old field
succession. CropScape, from the National Agricultural Statistics Service, has the most
§~®k| ®s"z p~2 sik|®sp-s| g é€®*"| «s®s~| "z "g?sg z®
annually and has the most detailed crop classifications. It is produced every year, which
allows analysis of change through time. Parcels not used for intensive crop production in the
previous five to ten years may be less likely to be used for ag production in the future and
may be good candidates for wetland restoration, ditch rerouting or removal, or ~ other STF
practices that retain water on the landsc ape.

: ;T}dnsmonal
Jagriculture?? | * .

Figure 46 Example of identifying lands not managed for row crops to identify opportunities for wetland or forest
conversion. Courtesy of WDNR.

5.3 Recent Ongoing Stakeholder Activity

Stakeholders and partners in the Marengo River Watershed continue to implement projects
from the original MWAP. The following list includes recent and ongoing stakeholder activity
which represents a snapshot from 2022 at the time of revision of past, recent, and ongoing
implementation and capacit y or work on the Marengo River Watershed.

Ashland County (Land and Water Conservation Department /Zoning )

1 Hosted annual n ative trees/shrubs plant sale

Developed 16 grazing plans in the Marengo River Watershed on 1582 acres

Implemented no -till planting on 5 62 acres in the Marengo River Watershed

Installed 17 livestock fencing systems and 71,776 linear feet of fence to keep cattle

out of streams

Installed 22 Livestock Watering Facilities and 30 linear feet

Updated Land and Water Resource Management Plan (2019 )

Updated shoreland zoning ordinance (2016)

Enacted 2018 Agricultural Performance Standards and Animal Waste Storage

Ordinance

1 Enacted Ashland County Large -Scale Concentrated Animal Feeding Operations
Ordinance

1 Developing and Reviewing NMPs and associated education and outreach

Held seven annual Nutrient Management Plan workshops for the nearby region

1 Developed 17 Nutrient Management Pla ns in the Marengo River Watershed on 7,033
acres
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Hired a limited term Grazing Specialist to implement grazing plans

Designing Natural Flood Management demonstration project for installation in 2022
Conducting AIS early detection program

Installed b iocontrol of invasive species/educational signage

Passed resolution recommending Bad River as a Partnership Wild and Scenic River
(2019)

Hosts annual Clean Sweep events

Enacts well sampling program

Hosts a school collaboration -annual conservation poster contest

Performs water sampling to ID bacteria sources (using Microbial Source Tracking) and
follow up with landowners to red uce the sources

Hired limited term Marengo River Watershed Project Coordinator in 2022 to organize
ongoing Marengo projects

Stabilized four eroding bluffs and streambanks across 1,230 linear feet

Installed 22 stream crossings across 7,877 linear feet

Promulgated Agricultural Performance standards and Animal Waste Storage
Ordinance and associated permitting rules
(https://co.ashland.wi.us/index.asp?SEC=EA2E9471 -4C37-4829-AEA2-
4864C2A8BEBA&DE=7986F45E -46EE-4ACC-A17A-7A41D33E355D&Type=B_BASIC)
(2018)

Working on Slow the Flow in cooperation with Global Minerals to collect water
samples in lower section of watershed (2021 -2022).

Bayfield County (Land and Water Conservation Department /Zoning )

)l
)l
)l

=

Updated the Land and Water Resource Management Plan (2019)

Implements Aquatic Invasive Species (AlS) control programs

Participates in and hosts the Northwoods Cooperative Weed Management Area
(NCWMA)

Administers the WDNR Q Wildlife Damage Abatement and Claims Program
Performs shoreline stewardship outreach

Passed a Large-Scale Concentrated Animal Feeding Operations ordinance setting
regulations for a proposed hog CAFO development in the county
(https://www.bayfieldcount _y.wi.gov/DocumentCenter/View/3599/TITLE -5-CHAPTER
6-Sec-5-6-1-Large-Scale-Concentrated -Animal -Feeding -Operations -
Ordinance?bidld= ") (2016)

Fluvial Erosion Hazards Study Group Collaboration

1

Study/assessment (estimated com pletion 2023) of:
o0 culvert washout risk assessment
identification of fluvial erosion hazards
streambank failure and other mass loss magnitude and risk
assessment of stream geomorphology and hydrology impact on flooding

0
0
0
0 reconnection potential of wetlands to stream systems
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o PRWs

Friends of the Lincoln Community Forest

1
1
1

Performs landowner outreach

Provides public i nterpretive resources on LCF trail system

Installed two predator -protected wood turtle nesting sites adjacent to historic wood
turtle nesting areas (2022)

Great Lakes Indian Fish and Wildlife Commission

1

= =4
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Completing wetland mapping in the entire watershed for the National Wetland
Inventory (2023)

Conducts ongoing winter field research population estimates of terrestrial mammals
Collects pape r birch and black ash seeds within USFS of the Marengo for conservation
purposes of species of tribal concern

Performs water quality monitoring

Performs fisheries monitoring

Partners with NCWMA for invasive species control and has a seasonal control crew
Partners with US-FWS Sea Lamprey control program

Cooperating with MNRD on an in -development groundwater/surface water
interaction model (early stages)

Landmark Conservancy

T
)l

Purchased LCF property (2012)
Conducts landowner education/management outreach

Marengo Watershed Strategic Floodplain and Wetland Restoration Project

T

=

Marengo Restoration ArcGIS hub - hitps://marengo_-restoration -
floodscience.hub.arcgis.com/

Hydrologic and Hydraulic M odeling web app

Hydro -enforced DEM

About the Project - https://marengo_-restoration -
floodscience.hub.arcgis.com/pages/about

Mashkiiziibii Natural Resources Department

T
T

Developing anaerobic digestion facility

Refining 401 water quality standards as acollaborative project with Ashland County
on compliance

Contacts farmer/land developer sthrough project review process

Monitors water quality and p rovides water quality data to decision makers on - and off-
reservation

Sharesriver gauge data

Performs carnivore coexistence/water quality outreach to off -reservation farmers
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T
T

Developing culvert inventor y on reservation, downstream of the Marengo (estimated
completion 2023)

Published Climate Adaptation Plan (2016)

Climate Change Adaptation Project (2018 to present, no end date known)

Leading a groundwater map, currently under early develop ment of a
groundwater/surface water model (no ETA yet)

Works with US-FWS on sea lamprey control on Reservation portion of the Marengo
Hosts seasonal invasive species crew

Northland College - Mary Griggs Burke Center for Fresh Water Innovation

T

T
T
T

Collaboration with Ashland County @ NFM project and FEH Study Group
Collaboration with counties water quality monitoring

Inland lakes assessment program

Collaboration with SRWA temperature monitoring

Northwoods Cooperative Weed Management Area

T
T

T

Meets four to 12 times per year (since 2011) with regional partners

Implements seasonal invasive species crews which treated the Marengo Watershed in
2013, 2014, 2020, and 2021

Hosted Invasive Species Management Workshops in 2012 and 2019 for right of way
managers

Superior Rivers Watershed Association
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=

Implements culvert upgrade program with focus on community education about costs
of poorly functioning culverts and assisting partners agencies with culvert projects
Implemented major streambank restoration project (2017)

Implemented several Learn About Your Land outreach events 2011 ¢ 2013
Participated in the Landscape Restoration Project from 2014 ¢ 2016 to identify
landowners and develop a database for landowner projects on the Marengo
Completed five priority site projects of the or iginal Marengo plan

Conducted culvert inventory (2012)

Town of Lincoln

1

Maintains and replaces township culverts ¢ approximately three to five culverts each
year

Cooperated in major streambank restoration project on Marengo and East Altamont
Road (2017)

Trout Unlimited

= =4 =

Marengo River upstream of Marengo Lake Rd stream bank restoration project (2021)
Tree planting

Funding for habitat improvement projects

Outreach
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US-Fish and Wildlife Service

1 Emphasizes preservation of b rook trout top -20 self-sustaining catchment s

1 Applies stream temperature monitoring data to local/regional climate change
modeling

1 Assesses culverts as passage barriers for brook trout and other aquatic species with
priority for cold water fisheries

1 Provides grant resources to stakeholders for fish habitat improvement, culvert
inventory/restoration, stream bank restoration, and fish habitat improvement

1 Partially funded SRWA streambank restoration (2017)

1 Regionally, the U.S. Fish and Wildlife Service has been a partner on 94 wetland
restoration and/or enhancement projects within the basin over the last 15 years,
largely on the Lake Superior clay plain. Funding for these projects has been provided
by numerous partners, including private landowners, non -government organizations,
county governments, and federal agencies. Wetland projects conducted in
partnership with the U.S. Fish and Wildlife Service have focused on maximizing
aquatic habitat for migratory birds and waterfowl, but these sites are also inhabited by
many types of aquatic invertebrates and produce rich aquatic plant growth.  Most sites
occur in agriculture fields that underwent annual hay harvest. No map exists currently
(see Action Item 3.D)

THEMARENGO RIVER WATERSHED ACTION PLAIN



Fish Passage and Streambank
Restoration Projects

= USFS Brook rout Top 20 Self
Sustaining Catchments

‘ Completed Restoration Projects

Figure 47 Fish passage (culvert) and stream bank restoration projects completed outside the CNNF since 2013
(see USFS project list below).

US-Forest Service

1 Conducting c ulvert inventory and risk assessment (in collaboration with FEH Study
Group)

1 Partially funded Altamont Rd. Marengo River stream bank st abilization project (RAC
grant, 2017)

1 Replacement of priority road and trial stream crossing projects

1 Working toward completion of Headwater Marengo River Watershed Restoration
Action Plan@ remaining essential projects: Forest Road 187 reconstruction in
Headwaters of Morgan Creek (2024 planned), Morgan Creek at FR 199 bridge
rehabilitation (2023), Forest Road 199 reconstruction along UNT to Morgan Creek
south of St. Peter@ Dome trailhead (2025), Whisky Creek at FR 198 Aquatic Organism
Passage restoration (2024)

1 Completion of 2016 flood recovery project that included 15 road stream crossing
replacements, 4 miles of road decommissioning, 18 miles of road/trail reconstruction
(2020)
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1 Stabilized 2 of 3 eroding banks in 2021. One was Marengo River upstream of
Marengo Lake Rd. stream bank restoration project, in partnership with Trout Unlimited
(2021)

United States Geological Survey

1 Installing a stream gauge station in collaboration with  Ashland County and WDNR at
Government Road (2022 -2025)

1 Conducted geomorphic assessments on 15 reaches of tributaries to the main stem of
the Marengo

Wisconsin Department of Natural Resources

Administers WFLGP (STF educational materials distributed through WFLGP)
Collabora tes with EPA on STF publication

Monitors of BMP compliance

Implements r unoff grants program

Conducts impaired waterway assessments every 2 years

Collaborat es with MNRD

Established water quality standards

Provides resources for farmer p redator coexistence

Collaborates with county LWCD staff on NR 151 compliance

Assists with Supports county enforcement of NR 151

Assists LWCD staff with TRM/NOD grants for BMP compliance

Working with Northland College to implement two chemistry monitorings  itesin
upper stretches of watershed headwaters (2021 -2022)

Installing a stream gauge station in collaboration with Ashland County and USGS at
Government Road (2022 -2025)

Protects and manages of SNAs and ASNRIs

Implements Clean Boats Clean Waters program (AIS-NR 40)

Creates and enforces solid waste regulations

Implements NR 103,140, 141, 502-538

Provides Clean Sweep grants

Provides NR 153/154 well abandonment BMP cost share (runoff grants)

=4 =4 =4 =4 —f —f -4 -8 a8 -8

=

=A =4 =4 4 4 4

Wisconsin Wetlands Association

1 Collaborative partner in the FEH study group (2023)
1 Developed Model Wetland Conservation Ordinance to assist zoning administrators in
best water quality zoning practices
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6. OUTREACH AND ENGAGEMENT

Engaging or re-engaging watershed residents and communities in  MWAP development and
implementation is critical to meeting this renewal plan goals. For example, implementing
new or additional BMPs and management alternatives will require intentional engagement
between the agencies and organizations charged with  MWAP implementation and private
landowners. This section describes public outreach and input gathering sessions utilized
during the MWAP 10-year revision process and future engagement strategies that can be
used during MWAP implementation.

6.1 Outreach and Engagement in the Revision

Involving watershed residents and community stakeholders in the planning process was a
very important part of developing the original 2011 Marengo River Watershed Action Plan. A
complete overview of these public outreach efforts can be found in Chapter 5 Section 3 of
the 2011 Marengo River Watershed Partnership Project Watershed Action Plan.

This ten-year revision of the Marengo River MWAP occurred in 2021 -2022 when the ongoing
COVID-19 Coronavirus pandemic limited in-person engagement opportunities. Despite the
associated challenges, SRWA made efforts to 1) Share information about the MWAP revision
process with stakeholders, and 2) Gather watershed stakeholder input by conducting a
stakeholder inpu t survey and hosting virtual input gathering sessions. The following is a
summary of the outreach and engagement activities conducted for the purposes of the
Revision.

Information sharing

Newsletter : SRWArelaunched the Marengo Riffles Newsletter , a watershed newsletter
developed with the original Watershed Action Plan , to inform landowners of project s
happenings. The original newsletter was a bi -annual periodical from 2010 to 2014 , sentto
around 900 -1,100 property owners within the Marengo River Watershe d.

The re-launch consisted of a mailing to the most recent mailing list of the original newsletter
(from 2014) combined with Superior Rivers (urrent quarterly newsletter mailing list, plus 490
email addresses in an e-newsletter. The Marengo Riffles will continue as a bi-annual e-
newsletter to keep interested community members and residents informed about  this plan
and conservation projects in the Marengo River Watershed.

Community and Partner Events : SRWA staff attended partner and community events to
continue to support ongoing work in the Marengo River Watershed and to promote ongoing,
informal discussions around the revision. Some of these partner events during the 2021 -2022
revision included:

1 The Lake Superior Collaborative (LSC)Spring Symposium 2022

I LSC Slow the Flow Workgroup Outreach in the Town of Marengo

1 Tree Planting on Wisconsin @ Marengo River with Trout Unlimited and the US Forest
Service
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Social media: SRWA promoted information regarding the Marengo River Watershed Action
Plan, its revision, partner projects, and ongoing outreach efforts such as Slow the Flow on its
social media platforms. Facebook posts, Instagram posts, and Instagram stories contributed
to ongoing outreach and kept the project in front of  followers Yéyes.

Website : SRWA maintains a page on its website dedicated to the Marengo River Watershed
Action Plan. This page was updated to provide information to the public duringt he revision
of the Watershed Action Plan for the Marengo River Watershed. Topics covered on the
website (see www.superiorrivers.org/the -marengo -river-watershed -partnership -project )
include:

1 A general description of the MRWP Project

9 The original Marengo River Watershed Action Plan
1 A history of the MRWP Project

1 Marengo Riffles Newsletter sign up

Stakeholder input

Community Survey: In partnership with a student from Northland College @ Advanced
Community Planning Studio, SRWA developed a Community Input Survey to engage
community members with the Watershed Action Plan and revision. The survey was provided
to Marengo River watershed re sidents and stakeholders across a broader area by mail, email,
virtual, and social media outreach and input to residents, professionals, stakeholders, and
concerned citizens of the Marengo River during the revision process, as well as evaluate
future measures to ensure inclusivity in outreach efforts. This was a simple questionnaire to
engage community members including landowners, land users, working professionals,
watershed residents, and concerned community members in the region. The questionnaire
primar ily asked them to rank the importance of the plan @ Target Objective s (previously
identified in the original Action Plan and confirmed by the revision @ Technical Team to
continue to be Target Objective s), but also provided space for survey takers to provi de open -
ended input.

The guestionnaire was not a scientific survey of the population, rather an attempt to get
feedback and ideas from people in an informal way. It was mailed to 910 households and
emailed to 490 inboxes in the re -launch of the Marengo Riffles Newsletter (see above), and it
was promoted on SRWA @ Facebook and Instagram social media platforms and website. We
received 44 online responses and 22 mail responses.

Input Sessions: In addition to the survey, SRWA also hosted two virtual community input
sessions in March of 2022 to provide information to community members about the Marengo
River Watershed Action Plan and its 10 -Year Revision, as well as collect verbal feedback and
engage conversations which could not be reflected in the Community |  nput Survey (see
above). SRWA promoted these sessions in conjunction with the Community Input Survey and
Marengo Riffles relaunch. While the sessions were quite small, with only 2 -4 attendees per
session, they provided a valuable conversation piece with in dividuals engaged in the original
Watershed Action Plan creation. The community input received was translated into action
items and incorporated into the Watershed Action Plan.
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6.2 Communications Plan

The 2013-2023 Watershed Action Plan outlined a communications plan for MWAP
implementation, including goals, objectives, target audiences, messaging, and a strategy for
communications plan implementation. The Communication Plan exists in its entirely in
Appendix D: Marengo River Watershed Action Plan Communications Plan .

6.3 Outreach and Engagement Strategy
The primary goals for stakeholder outreach and engagement are to:

1. Develop or enhance watershed stakeholders Qunderstanding of the water cycle,
factors that affect watershed health including climate change, and $low the flow Q
principles

2. Understand and foster a sense of place among watershed residents and recreationists

3. Support education, programs, and policy changes to encourage behaviors that result
in improvement and protection of the watershed

4. Engage watershed stakeholders in MWAP implementation

In Chapter 7, the Action Plan presents recommended stakeholder outreach and engagement
activities with details about frequency, costs, potential partners, timeframe, milestones, and
more. Action items, accomplishments, and effectiveness of o utreach activities will be
evaluated by the Marengo River Watershed Partnership Workgroup as outlined in Chapters 9
and 10.

The Outreach and Stakeholder Engagement Strategy is a two -pronged approach consisting
of doutreach € and dstakeholder engagement .€ These are two strategies are different but
interlink together; education and information activities versus in  volvement activities that
engage stakeholders in taking care of their home watershed.

Outreach Strategy

The Outreach Strategy focuses on education and distributing information, developing
mechanisms and implementation to educate and inform  watershed stakeholders.

The Outreach Strategy involves passive mechanisms to reach target audiences via multiple
mass media outlets. This part of the strategy includes:

1 Printed materials distributed via direct mail such as SRWA @ quarterly Watershed
Waves Newsletter

9 Electronic materials distributed directly to email subscribers such as the bi -annual
Marengo Riffles Newsletter and SRWAQ quarterly Watershed Waves Newsletter

1 Social media outreach via various platforms such as Facebook, Instagram, and likely
more to be developed and adopted in the coming decade

9 Press releases in local newspapers

1 Website

This broader approach will focus on larger audiences in and around the watershed, such as
residents, landowners, recreational users, concerned citizens, and ot hers in the region. For
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some audiences, such as local officials and farmers, a more personal communication style is
likely to be more effective. Outreach opportunities are built into many action items in the 10
Year Action Plan in several different Target Objective s, concentrated heavily in Target
Objective 12: Increase Public Outreach Regarding Water Quality, Watershed Health, and

Stewardship .

Stakeholder Engagement Strategy

Stakeholder engagement takes the next step by developing and providing opportunities for
citizens to participate in watershed stewardship and put into practice a stewardship ethic.

The Stakeholder Engagement Strategy involves active opportunities for watershed ¢ itizens to
engage in stewardship activities in the watershed. This includes hosting watershed
stewardship events such as:

1 Participation in the Volunteer Water Quality Monitoring Program

Active citizen science data collection

Hosting hands-on workshops

Hosting river clean-ups

Hosting invasive species workdays

Engaging community participation in the Marengo River Watershed Partnership
9 Other similar volunteer opportunities

= =4 =4 4 4

Stakeholder engagement opportunities are implemented in the action items in the 10 Year
Watershed Action Plan in the action items for Target Objective 10: Increase Public
Participation in Watershed Stewardship .
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/. THE MARENGO RIVER WATERSHED TEN
YEAR ACTION PLAN

The following plan of action is needed over the next 10 years to achieve the Healthy
Watershed Target s. The preceding chapters directly inform the action items in this  chapter.

The 10-Year Action Plan is organized in order of priority objectives. Action items do not
necessarily appear in a prioritized order. Readers should refer to the narrative sections in
chapters for further discussion and information related to imple mentation of these action
items.

Each action item contains the recommended action, measure of success for the
recommended action, cost estimate, expected period of the recommended action, capacity
to implement the project based on status and partner intere  st, and possible implementation
partners.

Table 10. The Marengo River Watershed 10 -Year Action Plan.

Target Objective 1: Slow the Flow of Runoff
Slow the flow of runoff from upland areas to watershed streams.
BMPs and Management Alternatives:

1 Restore and protect wetlands in priority sub -basins
1 Maintain and improve implementation of forest best management practices
1 Implement managed intensive (prescribed) grazing for livestock producers,
conservation practices asso ciated with livestock exclusion fencing, livestock
watering facilities, and protecting heavy -use areas
Plug/break agricultural drainage systems no longer in use
On high intensity agricultural lands:
o Utilize vegetative filter strips and riparian buffer stri ps
o0 Implement conservation tillage Plant perennial crops/cover drops vs. annual
row crops
0 Add grassed waterways and two -stage ditches (details in Wheeler, et a.
2022)
o Plant short rotation woody crops (SRWC)
1 Identify dtransitional € agricultural and open lands in the watershed and use results
to focus water interception, infiltration, and retention  practices
9 Utilize the M arengo Watershed Strategic Floodplain and Wetland Restoration
Project tools, resources and findings

= =

For further reading, see Section 2.2.3, Section 5.2, Section 5.3.
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1.A. Reassess B/Ps for Slow the Flow activities based on most recent research, white
papers, the FEH Study Group, Marengo Watershed Strategic Floodplain and Wetland
Restoration Project, partner organization plans , and transitional agricultural lands in the
watershed .

Measure of Success: Complete an assessment within priority sub -basins to identify
specific implementation projects and conduct an outreach campaign to inform
partners

Cost Estimate: $30,000 - $50,000

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation

quickly
Implementation Partners: LSC workgroup, WWA, WDNR . LWCDs, SRWA
1B.6~«® é>k~2| "f~ ® Y~ 2@ >N]ié ~2 «s{szn?

watershed landowners and community members.

Measure of Success: Host one Learn About Your Land or similar event annually
Cost Estimate: $4,000 per event + sta ff time

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: SRWA, USFS, Extension, WWA, WDNR, FLCF

1.C. Identify landowners willing to implement projects on their property, focusing on yet -
to-be identified areas from the FEH Study Group or Crop Scape derived inventory of
transitional agricultural and open lands in the watershed.

Measure of Success: 25 landow ners identified, and database developed

Cost Estimate: $20,000 - $30,000 per year

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: SRWA, LWCDs, MNRD, USFWS, NRCS, FLCF

THEMARENGO RIVER WATERSHED ACTION PLAIN



1.D. Continue to implement current partner wetland restoration and protection programs
using priority sub-basins in this plan, sites established by the FEH Study Group , the
Marengo Watershed Strategic Floodplain and Wetland Restoration Project, partner
organization plans and transitional agricultural land s in the watershed.

Measure of Success: Work with landowners to restore/enhance two wetlands in six
years

Cost Estimate: $50,000 - $250,000 per project

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: LWCDs, USFS, USFWS, NRCS, WWA

1.E. Continue to implement and monitor existing WDNR Forestry Compliance Program to
maintain and improve implementation of forest BMPsfor water quality in the Marengo
River Watershed.

Measure of Success: Achieve 90% application of water quality BMPs in the Marengo
River per DNRQ BMP Monitoring Report

Cost Estimate: $12,000 per year

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: WDNR

1.F. Ensure all grazers on the Marengo have a grazing plan, that it is being properly
implemented, and adjust existing plans accordingly if needed.

Measure of Success: List of landowner farmers with grazers completed. Grazing
plan meetings with each farmer conducted to ensure implementation, update, or
plan creation

Cost Estimate: $1,000 per grazer, staff time

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: NRCS, LWCDs, SRWA, Farmers

1.G. For high intensity agricultural lands , promote farmersQlandowner sQand producer sQ
knowledge of and participation in agricultural practices that promote continuous living
cover and local agency resources to enact these practices.

Measure of Success: Conduct one outreach campaign every two years ; soil health-
based practices adopted on >25 acres/year

Cost Estimate: $3,000 per campaign ; cost share rate for cover crops, residue
management and reduced tillage

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: NRCS, LWCDs, Extension, WWA, WDNR, Farmers
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1.H. Identify transitional agricultural and open lands within the watershed annually  using
Cropscape or similar remote sensing tools; use the results to set locations for water
interception, infiltration, and rete ntion practices in the watershed .

Measure of Success: Inventory completed annually

Cost Estimate: TBD ¢ Cropscape is free tool for public use from NRCS

Time Frame: 1-3 years, ongoing

Capacity: Project has cooperating partners, but will require some training
Implementation Partners: SRWA, DNR, LWCDs, MNRD, USFWS, NRCS, FLCF

1.1. Reassessthe bankful | flow and annual sediment load Healthy Watershed Target s
utilizing data determined from USGS ga uge stations and latest information from FEH and
future studies.

Measure of Success: Meeting(s) hosted to discuss and define measurement for the
Marengo Q@ target bankful | flow and annual sediment Healthy Watershed Targets
Cost Estimate: $2,000 staff time

Time Frame: Five to seven years

Capacity: Project has cooperating partners, can move to implementation once data

reached
Implementation Partners: SRWA,WDNR, LWCDs, MNRD, USFWS, NRCS, FLCF

Target Objective 2: Reduce Bluff/Stream Bank Erosion
Best Management Practices and Management Alternatives:
9 Stabilize eroding bluffs/streambanks in priority sub -basins

For further reading, see Section 2.2.3, Section 2.2.4, Section 5.1.1, and Section 5.3.

2.A. Stabilize or restore priority sites identified by the FEH Study Group, priority sub -basins
within this plan, other plans from partner agencies or the M arengo Watershed Strategic
Floodplain and Wetland Restoration Project tools and resources

Measure of Success: Stabilize or restore two priority bluffs

Cost Estimate: $50,000 - $200,000 per site

Time Frame: One to three years per bluff.

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: USGS, USFS, LWCDs, SRWA, WWA, NC, TU

2.B. Continue to implement current educational programs for landowners,  developers, and

contractors about proper streambank and shoreline erosion control techniques to protect
water quality.

Measure of Success: Host 1 educational workshop or presentation every two years
Cost Estimate: $2,000 - $4,000 per event

Time Frame: Ongo ing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: WDNR, Extension, MNRD, USFS, TU

THEMARENGO RIVER WATERSHED ACTION PLAIN



Target Objective 3: Reduce Sediment Contributions , Increase Aquatic Habitat
Connectivity, and Improve the Resilience of Transportation Corridors

Reduce sedimentation contributions, increase aquatic habitat connectivity, and improve
the resilience of transportation corridors by replacing road/trail/and all waterway crossings
following stream simulation design principles ; focus efforts within priority sub -

basins. Utilize FEH study group recommendations and the M arengo Watershed Strategic
Floodplain and Wetland Restoration Project tools and resources

BMPs and Management Alternatives:

1 Replace or re-design eroding and poorly functioning crossings and sections of
roads, trails, and railroads at interactions with all types of waterways (streams,
wetlands, lakes, etc.)

I Implement conservation practices associated with waterway crossings

For further reading, see Section 2.2.4 and Section 5.2.4.

3.A. Continue to implement current ong oing culvert upgrade programs with partners using
priority sites identified by the FEH Study Group, partner plans, and the Great Lakes Stream
Crossing Inventory. Employ stream simulation tactics when possible.

Measure of Success: 1 priority culvert site upgraded and monitored for
improvement every two years

Cost Estimate: $20,000 - $500,000 per site

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: US-FWS, USFS,SRWA, Counties, WWA, TU

3.B. Improve waterway crossings on private lands located within priority sub -basins
through applicatio n of stream simulation practices.

Measure of Success: Improve 1 waterway crossing every 3 years

Cost Estimate: $20,000 - $100,000 per site

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: NRCS, LWCDs, Extension,farmers, USFWS, SRWA,
Counties, WWA, TU

3.C. Assess the effectiveness of past restoration projects and agricultural best management
practices in priority subwatersheds, per recommendations in Wheeler, et al (2022).

Measure of Success: Assessment conducted, recommendations for future action
made, and results dispersed to partners in the Marengo

Cost Estimate: $20,000 - $35,000

Time Frame: Three to five years

Capacity: Project currently has interested partners. Need to identify lead

Implementation Partners: SRWA, WWA, WDNR, LSC
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3.D. Create a map of all Fish and Wildlife Service projects in the Lake Superior Basin and
the Marengo River Watershed.

Measure of Success: Map of to -date projects created and distributed
Cost Estimate: $5,000 staff time

Time Frame: One to two years

Capacity: Project currently has interested partners. Need to identify lead

Implementation Partners: SRWA, WWA, LSC, USFWS

Target Objective 4: Improve Manure Storage and Nutrient Management

Implement agriculture conservation practices that improve manure  storage, nutrient
management and soil health .

BMPs and Management Alternatives:

1 Develop and implement nutrient management plans ; focus on soil health -based
practices and crop rotations
1 Implement conservation programs to improve livestock waste management

For further reading, see Section 2.2.14, Section 5.2.1, Section 5.2.6, and Section 5.2.7.

4.A. Increase local farmer participation in Nutrient Management Programs.

Measure of Success: One new nutrient management plan or plan update/review
completed per year

Cost Estimate: $60,000 per year

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: NRCS, LWCDs, Extengon, farmers

4.B. Conduct a survey to determine compliance and implementation by private landowners
of nutrient management plans.

Measure of Success: Survey completed with recommended action items for follow -
up

Cost Estimate: staff time

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: NRCS, LWCDs, Extension

4.C. Continue to work with landowners to implement manure storage pit abandonment
proje cts on the Marengo by providing design or cost -share assistance.

Measure of Success: Work with one farmer every two years to abandon and/or build
a new pit

Cost Estimate; $5,000 - $100,000 per pit

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: NRCS, LWCDs, Extension,farmers
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4.D. Encourage capacity for Ashland and Bayfield County implementation of cost -share
programs and other farm conservation practices through i nter-agency collaboration by
assessing number of farms contacted and offered cost -share for conservation practices in
the Marengo and priority sub -basins vs number which exist, and identifying how regional
partners can assist and support improvement.

Measure of Success. Meeting of partners and assessment of capacity completed
with recommend action items for ongoing support

Cost Estimate: $2,000 - $3,000 staff time

Time Frame: Five to seven years

Capacity: Project currently has cooperating partners, need to identify lead
Implementation Partners: LSC,SRWA,NRCS, LWCDs, Extension,farmers

Target Objective 5: Identify, Restore, and Improve Priority Aquatic and Terrestrial
Habitats

Identify available and potential habitat for aquatic, terrestrial and riparian species of
conservation interest. Restore and improve priority aquatic and terrestrial habitats.

BMPs and Management Alternatives:

= =4 _-a_8_9_9_°a_-2

Conduct riparian and upland habitat assessments

Identify/confirm per ennial and intermittent streams

Conduct aquatic habitat assessments

Improve fish and other aquatic life passage at road crossings

Add natural material such as coarse woody debris and rock

Improve riparian vegetation to promote growth of  long -lived species

Dam inspections/repairs

Utilize the M arengo Watershed Strategic Floodplain and Wetland Restoration
Project tools, resources and findings

For further reading, see Section 2.2.2, Section 2.2.4, Section 2.2.15, Section 4.4., and
Section 5.2.5.

5.A. Continue to monitor existing stream temperature sites to assess climate change
impacts on species of conservation interest and habitats.

Measure of Success: Seven-year baseline of temperature data completed for at
least five sites and assessment of temperature changes completed

Cost Estimate: $12,000 - $15,000 per year plus volunteer time

Time Frame: Five to eight years

Capacity: Need to identify sites and partners

Implementation P artners: FLCF, SRWA

5.B. Identify and survey species and habitats of conservation interest.

Measure of Success: Survey report completed with recommendations for actions
Cost Estimate: $25,000 - $50,000

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: WDNR, GLIFWC, MNRD, SRWA, WWA, FLCF
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5.C. Continue to implement the 4 remaining projects identified in the USFS Headwaters
Marengo FY2011 Action Plan 20 22 WRAP, including EP #8, EP #22, EP #23, and EP #24.

Measure of Success: All identified projects completed
Cost Estimate: $1,455,000 plus staff time

Time Frame: Ongoing, one to five years

Capacity: Project currently has cooperating partners
Implementation Partners: USFS

5.D. Complete all necessary repairs to the three large dams on the Marengo requiring
repairs and maintenance, including repairs to Hudson Bay to achieve NR 333 compliance

Measure of Success: Results of 2018 ¢ 2022 inspections noted repair s completed
Cost Estimate: Unknown

Time Frame: One to five years

Capacity: Project currently has cooperating partners

Implementation Partners : WDNR, USDA, Ashland County, landowners

Target Objective 6: Restore Floodplain Connectivity

Restore floodplain connectivity in incised reaches and reaches with excessive overbank
sedimentation.

BMPs and Management Alternatives:

1
1
1
1

Legacy sediment/levee scrapes

Grade control/stabilization

Raise stream bed

Utilize the Marengo Watershed Strategic Floodplain and Wetland Restoration
Project tools, resources and findings

For further reading, see Section 2.2.3, and Section 4.4.

6.A. Reassess B/Ps for floodplain connectivity and floodplain management based on most
recent research, white papers, and project implementation.

Measure of Success: Assessment with recommendations or best practices
developed ; recommendations reflect FEH study group and the M arengo
Watershed Strategic Floodplain and Wetland Restoration Project tools resources
and findings

Cost Estimate: $30,000 - $50,000

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners : WWA, WDNR
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Target Objective 7: Inventory and Manage Non -Local Beings/Invasive Species
BMPs and Management Alternatives:

9 Increase and improve surveys and monitoring

I Manage terrestrial and aquatic infestations with established control methods

1 Explore new technologies for monitoring and control, such as drones and
prescribed burns

For further reading, see Section 2.2.10 and Section 5.2.8.

7.A. Continue current inventory and monitoring programs, including full  -time manager and
specialist positions, SWAT teams, and seasonal crews to inventory, manage, and control
species on public and private property.

Measure of Success Conduct annual inventories in priority areas of the Marengo
River watershed and initiate control on 75% of newly identified populations per year
Cost Estimate: Personnel $200,000 - $300,000 per year

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners : GLIFWC, NCWMA, LWCDs, MNRD, WDNR, WTCAC,
TCWMA

7.B. Continue to implement and improve training and education opportunities for
stakeholder townships on invasive species identification, prevention, and treatment
options including use of new technologies and techniques such as drones or prescribed
burns.

Measure of Success: Conduct one training and education event per year to local
entities (townships, private property owners, county highway crews, NR managers)
on monitoring and controlling efforts of priority invasive species within the Marengo
River watershed

Cost Estimate: Personnel $45,000 - $50,000 per year

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: NCWMA, LWCDs, MNRD, WDNR

7.C. Continue to evaluate and implement p ractices to control sea lamprey based on GLFC
Measure of Success.

Measure of Success: Maintain GLFC Measure of Success of five lamprey wounds per
100 lake trout; total Lake Superior -wide population of 48,000 adult lamprey

Cost Estimate: $90,000 per year for Bad River Watershed

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: US-FWS, GLFC, GLIFWC, MNRD, WDNR Fisheries
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7.D. Introduce and discuss Rx fire as a management alternative for non -local
beings/invasive species.

Measure of Success: Host one meeting of partners and townships to discuss Rx fire
Cost Estimate: $3,500 - $5,000

Time Frame: One to three years

Capacity: Project currently has cooperating partners

Implementation Partners: NCWMA, MNRD, WDNR

7.E. Implement use of drones and other new technologies in non -local being/invasive
species management and monitoring work in the Marengo River Watershed.

Measure of Success: Conduct pre - and post -treatment monitoring with drones on
the Marengo once every two years

Cost Estimate: $15,000 - $25,000

Time Frame: Three to five years

Capacity: Project currently has cooperating partners

Implementation Partners: NCWMA, MNRD, WDNR

7.F Conduct long -term survey research that samples the community to measure and
estimate community values, attitudes, perceptions, and other socio -economic and socio -
political features related to invasive species, management, and management alternatives.

Measure of Success: Long-term survey conducted, and data findings distributed to
stakeholder groups

Cost Estimate: $15,000 - $25,000

Time Frame: Three to five years

Capacity: Project currently has cooperating partners

Implementation Partners: MNRD

Target Objective 8: Evaluate the Extent of Nutrient and Pathogen Concerns

Evaluate the extent of nutrient and pathogen concerns and establish a baseline in the soil
transition zone and clay plain area. Establish multiple USGS flow gauge stations to evaluate
stream flows, nutrient and sediment concentrations, pollutant loads

BMPs and Management Alternatives:

1 Conduct impaired water assessment for fecal coliform/ E. Col/iand nutrients such as
total phosphorus within priority sub -basins

Conduct feasibility studies fo r use of anaerobic digestion

Establish flow gauge stations in the watershed and measure stream flows, nutrient
and sediment concentrations and pollutant loads

1
1

For further reading, see Section 2.2.14, Section 5.2.3, and Section 5.2.6.

8.A. Continue DNR impaired water assessment every 2 years on the Marengo River.

Measure of Success: Assessment completed every two years
Cost Estimate: $20,000

Time Frame: Ongoing

Capacity: Project currently has cooperating partners
Implementation Partners: WDNR
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8.B. Complete a targeted watershed report for the upper Marengo River based on DNR
field work.

Measure of Success: DNR Targeted Watershed Report completed and
disseminated
Cost Estimate: staff time
Time Frame: Two to three years
Capacity: Project currently has cooperating partners, can move to implementation
quickly
Implementation Partners: WDNR
8.C. Identify pollutant sources based on impaired water assessments and ongoing water

monitoring projects ; contact landowners with water quality problems and discuss practices
to reduce non -point source pollution and meet NR 151 performance standards and

prohibitions .
Measure of Success: Map of pollutant sources created ; one landowner contacted
per year
Cost Estimate: ~ $20,000 - $30,000 for map; $2, 500 per landowner plus staff time
cost

Time Frame: Three to five years
Capacity: Project needs identified, need to identify additional partners
Implementation Partners : LWCDs, WDNR, SRNVA, MNRD, farmers

8.D. Conduct feasibility study for agricultural anaerobic digestion focused on the Marengo
River Watershed.

Measure of Success: Feasibility study for agricultural anaerobic digestion
conducted

Cost Estimate: $25,000

Time Frame: Three to five years

Capacity: Need to identify partner to lead

Implementation Partners: MNRD, WDNR, SRWA farmers
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8.E. Install USGS flow gauges at the mouth and other road crossings within the Marengo
River Watershed and monitor stream flows, pollutant concentrations and loa ds as part of
USGSthree -year study.

Measure of Success: Install and monitor a USGS gauge at mouth of the watershed
and at least one other gauge in the watershed; measure stream flows, pollutant
concentrations and loads

Cost Estimate: $15-30,000 / gauge + maintenance and WQ sampling costs

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: USGS, LWCDs, WDNR, SRWA, MNRD

Target Objective 9: Increase Forested Land Cover

Within priority sub -basins, increase the extent of forest land cover on transitional
agricultural and other lands . Maintain 40% or less open land within half of the priority sub -
basins.

BMPs and Management Alternatives:

I Riparian and upland native tree plan ting

9 Provide forest management planning support to private watershed landowners

1 Coordinate and schedule timber harvests to maintain <40% open land/  <15-year
old forests in WDNR hydrologic units and priority sub -basins

For further reading, see Section 2.2.5 and Section 5.2.2.

9.A. Continue to implement tree planti ng projects on priority subwatersheds along with a
focus on enhancing high quality habitat and increasing cover type connectivity.

Measure of Success: Two new tree planting sites completed

Cost Estimate: $200 - $1,000 per acre

Time Frame: Three to five years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: NRCS, LWCDs, USFWS, USFS, TU, WWA, SRWA,
landowners

9.B. Continue the current Wisconsin Forest Landowner Grant Program or similar cost -share
program .

Measure of Success: Five new plans developed per year

Cost Estimate: $7,000 - $12,000 per plan

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to im plementation
quickly

Implementation Partners: WDNR
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9.C. Continue outreach and education efforts regarding the benefits of forested land cover
best management practices to watershed managers, timber harvesters, and landowners.

Measure of Success: Host one training workshop every two years
Cost Estimate: $4,000 per workshop
Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation

quickly
Implementation Partners: WDNR, USFS, LWCDs, MNRD, Extension

9.D. Use Cropscape or similar remote sensing tools to annually identify transitional

agricultural areas within the watershed and coordinate with forest harvests to maintain 40%

or less open land within half of the priority sub -basins.

Measure of Success: Annual report completed and discussion with county foresters

held
Cost Estimate: $1,000 staff time
Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation

quickly
Implementation Partners: SRWA USFS, LWCDs

Target Objective 10: Increase Public Participation in Watershed Stewardship
BMPs and Management Alternatives:

I Host watershed stewardship events

9 Provide opportunities for citizen science

9 Utilize the M arengo Watershed Strategic Floodplain and Wetland Restoration
Project tools, resources and findings

For further reading, see Section 6.
10.A. Host river clean-ups in the Marengo River or its tributaries.

Measure of Success: Host one event every three years

Cost Estimate: $1,000 plus volunteer support

Time Frame: Three to five years

Capacity: Need to identify priority sites and cooperating partners
Implementation Partners: SRWA, Extension, TU, MNRD, FLCF

10.B. Work with local schools to engage students and families in water resource activities.

Measure of Success: Host one school activity per year
Cost Estimate: $2,000 per activity
Time Frame: 1 - 3 years

Capacity: Project currently has cooperating partners, can move to implementation

quickly
Implementation Partners: SRWA, Extension, TU, NERR, FLCF
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10.C. Host a d_earn from Your Neighbor ¢ social gathering session in which landowners
learn about best practices that they have implemented on their land from one another
(learning stewardship from your peers).

Measure of Success: One event hosted

Cost Estimate: $2,000

Time Frame: One to three years

Capacity: Need to identify cooperating partners
Implementation Partners: SRWA, LWCD, NC, FLCF

10.D. Continue to improve and implement the SRWA Volunteer Water Quality Monitoring
Program. Recruit and train additional volunteers, support new and current volunteers,
improve communication with volunteers to ensure long -term availability of the program.

Measure of Success: 12 chemistry sites and 12 macroinvertebrate sites monitored
and maintained each year

Cost Estimate: Personnel $15,000 p er year

Time Frame: Ongoing

Capacity: Project currently has cooperating partners

Implementation Partners: WDNR, MNRD, SRWA

10.E. Host a public engagement session to review priority sub -basins and reasons why they
were selected.

Measure of Success: Public presentation given with at least 20 attendees
Cost Estimate: Personnel $2,000

Time Frame: One to three years

Capacity: Project currently has cooperating partners

Implementation Partners: LSC, SRWA

10.F. Continue and expand collaborative inter -agency, nongovernmental organization, and
citizen partnership across the region through support of the Lake Superior Collaborative
and other interagency events and partnerships.

Measure of Success: At least two interagency, NGO, and citizen watershed
collaboration events and/or meetings hosted each year.

Cost Estimate: Personnel $2,000

Time Frame: Ongoing

Capacity: Project currently has cooperating partners

Implementation Partners: LSC, SRWA WDNR, MNRD, USFWS, NCWMA, County
LWCDs, WWA, NC, USFS, FLCF, Extension

Target Objective 11: Map Groundwater Flow, Quantity, and Recharge Areas
BMPs and Management Alternatives:
9 Identify perennial streams

For further reading, se e Section 2.2.9.
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11.A. Continue development of groundwater /surface-water mapping.

Measure of Success: Groundwater map completed

Cost Estimate: $15,000 - $30,000

Time Frame: One to three years

Capacity: Project currently has cooperating partners, implementation started
Implementation Partners: WDNR, USGS, WI Geological Society

11.B. Develop a plan for implementation of groundwater flow model moving forward.

Measure of Success: Informational meeting held

Cost Estimate: $1,000 plus staff time

Time Frame: Three to five years

Capacity: Need to identify priority sites and cooperating part ners
Implementation Partners: MNRD, LWCDs, WDNR, USGS

Target Objective 12: Increase Public Outreach Regarding Water Quality,
Watershed Health, and Stewardship

Increase the general public @ awareness and knowledge of water quality and watershed

health.

BMP and Management Alternatives:

1 Conduct information, education, and outreach campaigns utilizing  digital resources

such as web and social media

I Host public outreach events which engage the community with hands -on
experiences within the watershed

9 Utilize the M arengo Watershed Strategic Floodplain and Wetland Restoration
Project tools, resources and findings

For further reading, see Section 6.

12.A. Continue to develo p and distribute the Marengo Riffles e -Newsletter featuring

articles and work performed in the Marengo River Watershed to update partners and the

general public.

Measure of Success: Publish e-newsletter twice per year
Cost Estimate: Staff time

Time Frame: Ongoing

Capacity: Project currently has cooperating partners
Implementation Partners : SRWA

12.B. Host watershed tours and watershed field trips on the Marengo River for the general

public and watershed residents to encourage understanding and relationships with
watersheds and engage a sense of stakeholdership.

Measure of Success: Host one event annu ally

Cost Estimate: $2,000 per event

Time Frame: One to three years

Capacity: Need to identify priority sites and cooperating partners
Implementation Partners: SRWA, TU, WWA, MNRD, FLCF
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12.C. Develop and distribute information on water quality impacts to fish and fishing.

Measure of Success: Complete an informational campaign and landing page on the
website

Cost Estimate: $3,000

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: SRWA, TU, FLCF

12.D. Develop and distribute a landowner toolbox of best practices and management
alternatives for landowners, including residential landowners, agricultural | andowners, and
forestry landowners.

Measure of Success: Website landing page with landowner information and
resources completed

Cost Estimate: $3,000

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implemen tation

quickly
Implementation Partners: SRWA

Target Objective 13: Secure Land Protection via Conservation Easements, Land
Acquisition, and Special Designation

Secure protection of priority riparian, aquatic, and terrestrial conservation areas and
habitats within priority sub -basins in this plan and FEH study group sites.

BMPs and Management Alternatives:

Land acquisition/conservation easements

Special Designations

Tax incentives to maintain ecosystem services

Utilize the M arengo Watershed Strategic Floodplain and Wetland Restoration
Project tools, resources and findings to focus land protection and acquisition efforts

1
1
1
1

For further reading, see Section 2.2.5 and Section 5.2.1.

13.A. Increase outreach and opportunities for landowners to learn about and implement
land protection options ; focus outreach on transitional agricultural lands .

Measure of Success: One outreach event about land conservation options per year
Cost Estimate: $4,000 plus staff time

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Pa rtners: WDNR, Extension, LC, LWCDs, MNRD
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13.B. Keep Quality Assurance/Quality Controls for citizen science programs updated with
protocol for utilizing volunteer and other aquatic and terrestrial habitat data for state
and/or tribal special use designations (such as ORW/ERW).

Measure of Success. QA/QC s updated once every five years and data made
available to partners

Cost Estimate: $5,000 plus staff time

Time Frame: Ongoing

Capacity: Project currently has cooperating partners

Implementation Partners : WDNR, MNRD, SRWA

13.C. Maintain current programs fo r collecting water quality and habitat assessment data
and evaluate data for special use designations.

Measure of Success: Minimum of four sites sampled/assessed per year on the
Marengo River

Cost Estimate: Personnel $70,000 per year

Time Frame: Ongoing

Capacity: Project currently has cooperating partners

Implementation Partners : WDNR, MNRD, SRWA

13.D. Recommend the Marengo Watershed for special designations such as the USGS
priority watershed list or a Partnership Wild and Scenic designation.

Measure of Success The Marengo River Watershed listed on a special designation
list with USGS or Wild and Scenic

Cost Estimate: staff time

Time Frame: Three to five years

Capacity: Need to identify priority sites and cooperating partners

Implementation Part ners: WDNR, MNRD, SRWA, USGS

13.E. Host a meeting of the partners to discuss next step action items for the 2022 -2023
GLRHunded and State Floodplain Manager -developed ecosystem service values and use
for benefit -cost analysis.

Measure of Success: Meeting of Marengo partners hosted

Cost Estimate: $1,000

Time Frame: Two to five years

Capacity: Project currently has cooperating partners. Can move to implementation

quickly
Implementation Partners : WWA, ASFPM, LSC, SRWA

Target Objective 14: Inventory, Replace, and Maintain Private On -Site Wastewater
Treatment Systems

Inventory and replace failing, poorly designed, and poorly functioning private on  -site
wastewater treatment systems (POWTS).

BMPs and Management Alternatives:
1 Replace/update priority sites
For further reading, see Section 5.2.3.
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14.A. Complete a POWTS inventory and assessment.

Measure of Success: Inventory and assessment completed
Cost Estimate: $18,000 - $30,000

Time Frame: Two to three years

Capacity: Need to convene and mobilize partners
Implementation Partners : County zonings, LWCDs

14.B. Continue to implement Bad River and Bayfield County POWT S update and
maintenance programs.

Measure of Success: Programs continue uninterrupted with financial support
Cost Estimate: $48,000 - $72,000 per year per program

Time Frame: Ongoing

Capacity: Project currently has cooperating partners

Implementation Partners : MNRD, Bayfield LWCD, Bayfield Co Zoning

14.C. Implement Ashland County POWTS septic pump reminders to POWT S owners.

Measure of Success: Septic pump reminder system in place
Cost Estimate: $5,000 plus additional staff

Time Frame: Two to three years

Capacity: Project currently has cooperating partners
Implementation Partners : Ashland LWCD, Ashland Co Zoning

Target Objective 15: Inventory and Remediate Existing Brownfield Sites and
Leaking Underground Storage Tanks (LUSTS)

BMPs and Management Alternatives:

1 Inventory all brownfield/LUST sites
I Remediate known brownfield/LUST sites

For further reading, see Section 2.2.9.
15.A. Establish brownfield clos ure committee for the Bad River Reservation.

Measure of Success: Committee established

Cost Estimate: Staff time

Time Frame: One to three years

Capacity: Project currently has cooperating partners
Implementation Partners : MNRD

15.B. Address new sites and close and remediate all existing brownfield sites.

Measure of Success: All seven existing sites closed/properly addressed and new
sites identified

Cost Estimate: $10,000 - $15,000

Time Frame: Three to five years

Capacity: Project currently has cooperating partners

Implementation Partners : MNRD
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Target Objective 16: Increase Stream Channel Roughness
BMPs and Management Alternatives:

9 Add natural material such as coarse woody debris and rock
For further reading, see Section 2.2.3.

16.A. Develop a map of priority areas for increasing channel roughness using the priority
sub-basins shown in this plan. Utilize Dumke (2009) and Kaesar and Litts (2010) for
guidance.

Measure of Success: Map of priority areas completed

Cost Estimate: ~ $12,000 - $17,000

Time Frame: Three to five years

Capacity: Project needs identified. Need to identify partners
Implementation Partners : Unknown

16.B. Implement channel roughness projects based on the priority area map to be
completed in Action 16.A.

Measure of Success: One channel roughness restoration project completed
Cost Estimate: ~ $15,000

Time Frame: Five to 10 years

Capacity: Project need identif ied. Need to identify partners
Implementation Partners : Unknown

Target Objective 17: Strengthen Local Zoning Ordinances

Strengthen local zoning ordinances and encourage practices that protect watershed health
while meeting development needs.

BMPs and Management Alternatives:

i Utilize available zoning ordinance review and update tools, such as the Better Site
Design Tools from the Center for Watershed Protection (CWP 2012) and WWA @
Model Wetland Conservation Ordinance

9 Utilize the M arengo Watershed Strat egic Floodplain and Wetland Restoration
Project tools, resources and findings .

For further reading, see Section 5.3.

17.A. Complete a gap analysis of current county and tribal zon ing ordinances and identify
gaps in water resource protection.

Measure of Success: Gap analysis completed ; utilize the M arengo Watershed
Strategic Floodplain and Wetland Restoration Project tools, resources and findings
Cost Estimate: Staff time

Time Frame: Three to five years

Capacity: Need to develop support from partners

Implementation Partners : County Zoning, MNRD
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17.B. Educate landowners and developers about good riparian and shoreline property
management.

Measure of Success: Host one training event every two years ; utilize the M arengo
Watershed Strategic Floodplain and Wetland Restoration Project tools, resources
and findings

Cost Estimate: $2,000 plus staff time

Time Frame: Ongoing

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: Extension, MNRD, LWCDs, SRWA, FLCF

17.C. Provide water quality information to local decision makers to promote responsible
and effective decision -making on watershed issues.

Measure of Success: Host one informational session every three years ; utilize the
Marengo Watershed Strategic Floodplain and Wetland Restoration Project tools,
resources and findings

Cost Estimate: $2,000 plus staff time

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners : SRWA

Target Objective 18: Monitor Groundwater Quality via Private Well Testing
BMPs and Management Alternatives:

1 Develop private well monitoring program
For further reading, see Section 2.2.9.

18.A. Host a coordination meeting among partners to discuss options for a private well
monitoring program, develop a proposal, and implement a pilot project.

Measure of Success: Pilot project implemented

Cost Estimate: Unknown

Time Frame: Five to 10 years

Capacity: Concept or idea. Needs a lead, planning, and discussion
Implementation Partners : Need to identify key partners

THEMARENGO RIVER WATERSHED ACTION PLAIN



Target Objective 19: Use Market-Driven Solutions to Conserve Agricultural and
Forest Land

Develop and encourage market -driven solutions to conservation on transitional and high
intensity agricultural lands and forest lands within priority sub -basins.

BMPs and Management Alternatives:

I Upland agroforestry

9 Utilize Wisconsin @ Working Lands Initiative

1 Implement climate change adaptation actions that are aligned witht he Lake
Superior Ecosystem Climate Change Adaptation Plan

For further reading, see Section 2.2.5, Section 2.2.6, and Section 5.2.2.

19.A. Maintain and grow agricultural outreach staff capacity at county level.

Measure of Success: Secure long -term fun ding for a county -level agricultural staff
person at a partner agency

Cost Estimate: $50,000 - $70,000 per year

Time Frame: Five to 10 years

Capacity: Concept or idea. Needs a lead, planning, and discussion
Implementation Partners: LWCDs, Extension, WDNR

19.B. Raise public awareness of carbon credit market options and other market options to
encourage land protection and stewardship.

Measure of Success: Perform one public outreach campaign every two years
Cost Estimate: $2,000 per campaign

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: LC

Target Objective 20: Resolve Conflicts Related to Wildlife Management
BMPs and Management Alternatives:

1 Educate the public, landowners, and farmers about best practices for carnivore
coexistence

Keep appropriate livestock guardian animals such as donkeys and dogs

Regular rotational grazing to increase human presence and reduce predictability of
livestock locations

1 Keep vulnerable livestock close to human dwellings and in more protective areas
9 Identify environment and waterway impact on carnivore coexistence

1
1

For further reading, see Section 5.2.7.
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20.A. Host public outreach events for farmers and landowners to better understand the
barriers farmers face and collaborate in stewardship and co -existence.

Measure of Success: Host one outreach event or outreach campaign pe r year.
Cost Estimate: $2,000 per event/campaign

Time Frame: One to three years

Capacity: Project currently has cooperating partners, can move to implementation
quickly

Implementation Partners: MNRD, LWCDs

Target Objective 21: Coordinate More Opportunities for Household Hazardous
Waste Disposal

Coordinate and increase opportunities for proper household hazardous waste, pesticides,
pharmaceuticals, white goods (stoves, refrigerators, etc.), and tire disposal.

BMPs and Management Alternatives:
I Household hazardous waste collection events
21.A. Continue to implement the Clean Sweep program.

Measure of Success: One event hosted annually

Cost Estimate: ~$10,000 per event plus staff time

Time Frame: Ongoing

Capacity: Project currently has cooperating partners

Implementation Partners: Extension, Police Dep artments, Clinics, LWCDs,
Emergency Management, LWV

Target Objective 22: Identify and Close Abandoned Wells
BMPs and Management Alternatives:
1 Well decommissioning
For further reading, see Section 2.2.9.
22.A. Continue to i mplement the current well decommissioning programs.

Measure of Success: Close one to five abandoned wells in five years
Cost Estimate: $8 - $28 per ft.

Time Frame: Ongoing

Capacity: Project currently has cooperating partners

Implementation Partners : LWCDs, WDNR, NRCS, MNRD

Target Objective 23: Improve Recreational Opportunities for All Types of Users
BMPs and Management Alternatives:
9 Evaluate recreational opportunities for all types of users

For further reading, see Section 2.2.13 and Section 4.3.
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23.A. Meet with local user groups to identify needs and project interests.

Measure of Success: One meeting hosted and needs list distributed
Cost Estimate: $500 plus staff and volunteer time

Time Frame: One to three years

Capacity: A concept or idea. Needs a lead, planning, and discussion
Implementation Partners: SRWA, FLCF, TU

Target Objective 24: Create Surveys and Documentation of Historic Cultural and
Natural Resources

BMPs and Management Alternatives:
9 Evaluate interest and opportunities
For further reading, see Section 2.1.3.

24.A. Consult with Bad River Tribal Historic Preservation Office (THPO) and Wisconsin
Historical Society (WHS) to identify needs and project interests in relation to the Marengo
River Watershed.

Measure of Success: One meeting hosted and needs identified
Cost Estimate: Staff time

Time Frame: Three to five years

Capacity: A concept or idea. Needs a lead, planning, and discussion
Implementation Partners : Bad River THPO, WHS, SRWA
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8. FUNDING SOURCES

Funding for watershed restoration and related conservation, outreach, and education

projects is available through competitive state and federal grants programs, non  -competitive
agency funding options, private donors, and foundations. This section summarizes potential
funding so urces for implementing the MWAP, arranged by land or water type and purpose.

This section provides an overview of some potential funding options with an emphasis on
competitive grants programs. This is not a comprehensive list, and we acknowledge that
availability can change significantly over time. Some of the funding sources listed below may
not be sustained over the 20 23-2033 period of this plan, and new funding sources may arise.

Furthermore, watershed partners must identify the most appropriate funding source to meet
specific watershed goals and individual project needs. Identifying the most appropriate
source of fund ing for Marengo River Watershed projects will depend on a number of factors,
including T but not limited to 1 timeline , project goals and the type(s) of practices involved,
and the applicant's capacity or organization type.

Additional discussion about fundin g sources can be found in Section 5.2.

Agricultural Land Restoration and Protection

Numerous grant programs are available to agricultural landowners through the  Natural
Resource Conservation Service (NRCS), the state Department of Agriculture, Trade and
Consumer Protection (DATCP), the Wisconsin Department of Natural Resources (WDNR) and
the Farm Service Agency (FSA). They include:

1 Producer-Led Watershed Protection Grants ¢ Funded through the state Department
of Agriculture, Trade and Consumer Protection (DATCP), these grants support the
prevention or reduction of agricultural field  runoff and increasing farmer -led,
voluntary participation in these efforts
https://da tcp.wi.gov/Pages/Programs_Services/ProducerLedProjects.aspx

1 Environmental Quality Incentives Program (EQIP) - EQIP supports the implementation
of practices that improve groundwater qua lity by providing both financial and
technical assistance to agricultural landowners who wish to implement conservation
practices, including runoff management. Farmers receive a rental payment per acres
or per practice
www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/

1 Conservation Reserve Program (CRP)¢ This program pays farmers a per acre fee to
remove en vironmentally sensitive land from crop production for 10 to 15 years.
Eligible practices include buffers for wildlife habitat, wetlands buffer s, riparian buffer s,
wetland restoration, filter strips, grass waterways, shelter belts, living snow fences,
conto ur grass strips, and shallow scrapes for wildlif e www.fsa.usda.gov/programs -
and-services/conservation -programs/conservation _-reserve-program/

1 Conservation Reserve Enhancement Program (CREP)- CREP provides agricultural
producers with funding for rental payments and an installation incentive for certain
practices. Eligible practices include filter strips, buffer strips, wetland restoration,
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prairie and oak savanna restoration, grassed waterway s, and planting nati ve grasses
www.fsa.usda.gov/programs -and-services/conservation -programs/conservation -
reserve-enhancement/index

1 Agricultural Conservation Easement Program (ACEP) ¢ ACEP allows the NRCS to give
financial assistance to eligible partners for purchasing Agricultural Land Easements
that protect the agriculture use and conservation values of eligible land
www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/easements/acep/

1 Targeted Runoff Management Grant Program (TRM) ¢ TRM grants assist local
governments in controlling nonpoint source poll ution. Grants may reimburse costs for
agriculture or urban runoff management practices in critical areas with surface or
groundwater quality concerns https://dnr.wisconsin.gov/aid/TargetedRuno _ff.html

1 Conservation Stewardship Program (CSP) ¢ This program provides two types of
funding through 5 -year contracts and may cover annual payments for installing new
practices and/or maintaining existing practices or sup plemental payments for
adopting resource -conserving crop rotation
www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/csp/

1 Farmable Wetlands Program (FWP) ¢ FWP is designed to improve both vegetation
and water flow by restoring previously -farmed wetlands and wetland buffers
www.fsa.usda.gov/programs -and-services/conservation -programs/farmable -
wetlands/index

1 Wisconsin Coastal Management Program Grants -
https://doa.wi.gov/Pages/LocalGovtsGrants/CoastalGrants.aspx. WCMP grants
support:

o Coastal wetland protection and habitat restoration

Nonpoint sourc e pollution control

Coastal resource and community planning

Great Lakes education

Public access and historic preservation projects

o O O o

Land Conservation and Preservation (Not Exclusive to Agricultural Lands)

Regional Conservation Partnership Program (RCPP)-
www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/rcpp/ . RCPP
allows NRCS partners to coordinate and implement conservation activities that
expand the collective capacity to address on -farm, watershed, and regional natural
resource concerns. On -the-ground RCPP-funded conservation projects implemented
by farmers, ranchers, and forest landowners may includ e:
" Land management/land improvement/restoration practices

Land rentals

Entity-held easements

United States-held easements

Public works/watersheds
Land Trusts ¢ Landowners also have the option of working with a land trust to
preserve land. Land trusts prese rve private land through conservation easements,
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purchase land from owners, and accept donated land. Landmark Conservancy
(https://landmarkwi.org/ ) works with private landowners in th e Lake Superior basin of
Wisconsin to conserve lands with notable conservation value in perpetuity through
conservation easements and land acquisition
Landowner Incentive Program (LIP) ¢ The LIP help private landowners create and
manage habitats for rare or declining plant and animal species
https://dnr.wisconsin.gov/topic/endangeredresources/LIP.html
Wisconsin Coastal Management Program Grants -
https://doa.wi.gov/Pages/LocalGovtsGrants/CoastalGrants.aspx . WCMP grants
support:
" Coastal wetland protection and habitat restoration

Nonpoint so urce pollution control

Coastal resource and community planning

Great Lakes education

Public access and historic preservation projects

Wildlife Habitat and Conservation

In addition to several of the grant programs listed above, the following funding sources
support the conservation and restoration of wildlife habitats and the protection and
conservation of rare species.

Natural Resources Foundation (NRF) of Wisconsin Grants www.wisconservation.org/ .
NRF has multiple grant programs that support habitat and species conservation. They
include:

C.D. Besadny Conservation Fund

Bird Protection Fund

Wisconsin Rare Plant Preservation Fund
Biodiversity Fund - Provided by the Duluth Superior Community Foundation, this fund
supports efforts to maintain and strengthen biodiversity through preservation and
restoration of habitat, help for particular species and ecosystems, planning for
changing conditions, research, and education www.dsacommunityfoundation.org/
The National Forest Foundation - The National Forest Foundati on has multiple grant
programs that supp ort nonprofit organizations in engaging the public in stewardship.
These grants specifically address on -the-ground conservation and restoration that
improve forest health and increase capacity of organizations implem enting these
large projects https://www.nationalforests.org/grant _-programs
National Fish Passage Program ¢ Provided by US-FWS, the National Fish Passage
Program works with communities to restore rivers by removing or bypassing barriers
https://www.fws.gov/program/national _-fish-passage
Great Lakes Fish Habitat Partnership ¢ A partnership of many organizations through
US-FWS which provides services such as grant opportunities to address causes of fish
habitat decline https://www.fws.gov/partner/great -lakes-basin-fish-habitat -partnership
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National Fish and Wildlife F oundation - Sustain our Great Lakes ¢ A public /private
partnership administered by NFWF and designed to sustain, restore and protect fish,
wildlife , and habitat. Fun ding priorities include restoration of riparian and wetland
habitats, invasive species control, expanded green stormwater infrastructure, and
implementation of conservation practices https://www.nfwf.org/programs/sustain _-our -
great-lakes-program

Trout Stamp Funding ¢ WDNR biologists and technicians utilize the Inland Waters
Trout Stamp program to improve and restore trout habitat
https://dnr.wisconsin.gov/topic/Fishing/trout/InlandMana __gement.html

FEMA Building Resilient Infrastructure and Communities ¢ Building Resilient
Infrastructure and Communities (BRIC) supports states, communities, and tribes in
reducing risks from disasters and natural hazards
https://www.fema.gov/grants/mitigation/building __-resilient -infrastructure -communities
FEMA Hazard Mitigation Grant Pr ogram ¢ Hazard Mitigation Grant Program (HMGP)
provides funding to state, local, tribal, and territorial governments for developing
mitigation plans and rebuilding to reduce future disaster losses
https://www.fema.gov/grants/mitigation/hazard  -mitigation

Invasive Species Prevention and Control

Surface Water Grants Program - The WDNR Surface Water Grant Program provides
cost-sharing grants for surface water protection and restoration. Funding can support
education, ecological assessments, planning, implementation, and aquatic invasive
species prevention and control https://dnr.wiscons _in.gov/aid/SurfaceWater.html
Weed Management Area Private Forest Grant Program ¢ The WMA-PFGP assists
eligible weed management groups (WMG) in addressing invasive plants by dealing
directly with invasives and through edu cation and outreach
https://dnr.wisconsin.gov/aid/WMA.html
Wisconsin Coastal Management Program Grants -
https://doa.wi.gov/Pages/LocalGovtsGrants/CoastalGrants.aspx . WCMP grants
support:
" Coastal wetland protection and habitat restoration

Nonpoint source pollution control

Coastal resource and community planni ng

Great Lakes education

Public access and historic preservation projects

Lake and Rivers Protection and Planning

Surface Water Grants Program - The WDNR Surface Water Grant Program provides
cost-sharing grants for surface water protection and restoration. Funding can support
education, ecological assessments, planning, implementation, and aquatic invasive
species prevention and control https://dnr.wisconsin.gov/aid/SurfaceWater.html
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Education, Outreach, and Recreation

Surface Water Grants Program - The WDNR Surface Water Grant Program provides
cost-sharing grants for surface water protection and restoration. Funding can support
education, ecological assessments, planning, implementation, and aquatic invasive
species prevention and control https://dnr.wisconsin.gov/aid/SurfaceWater.html
Great Lakes Bay Watershed Education and Training (B -WET)- NOAA B-WET is an
environmental education program that promotes locally relevant, authentic
experiential learning for K ¢12 audiences
Wisconsin Coastal Management Program Grants -
https://doa.wi.gov/Pages/LocalGovtsGrants/CoastalGrants.aspx . WCMP grants
support:

Coastal wetland protection and habitat restoration

Nonpoint source pollution control

Coastal resource and community planning

Great Lakes education

Public access and historic preservation projects
Natural Resources Foundation (NRF) of Wisconsin Grants -
www.wisconservation.org/grant _-programs/ . NRF has multiple grant programs that
support education and outdoor recreation. They include:

" Norma and Stanley DeBoer Quiet Trails Fund

Teachers Outdoor Environmental Education Fund

Go Outside Fund

C.D. Besadny Conservation Fund
Duluth Superior Community Foundation - www.dsacommunityfoundation.org/ . A
number of educational and cultural grants are available for the Chequam egon Bay
area, including:

" Anishinabe Fund

Alexandra Smith Fund -In Support of Native American Treaty Rights

Biodiversity Fund

Chequamegon Bay Area Community Fund

Community Opportunity Fund

Global Awareness Fund
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9. MONITORING AND EVALUATION STRATEGY

The monitoring strategy for the Marengo River Watershed is intended to support the concept
of adaptive management (or dearning by doing €). It recognizes the fact that the proposed
actions differ both in scale and in scope. When and how the results of wate rshed actions and
projects can be observed and/or measured will vary.  Smaller-scale actions may, for instance,
exhibit a shorter lag time between implementation of management actions and measured
improvement (such as reducing high bacteria counts), while other, watershed -scale actions
will show observable change over a longer period of time (such as reducing peak flows).

The ongoing workgroup of the Lake Superior Collaborative provides a forum to discuss
monitoring needs, track results, and plan implement ation. An important function of the
workgroup will be to ensure plan implementation, coordination, evaluation, and revision over
the next 10-years, including t racking Marengo River Watershed Action Plan
accomplishments, review of action items, water qualit y monitoring data and land use
analyses, and updat ing recommendations as needed. This idea is captured in greater detalil
in Chapter 10. Annual tracking and monitoring progress will ensure that work is coordinated
at the watershed scale and increase the lik elihood that management actions will occur on the
landscape in areas where most needed.

Year
Activities

2023 | 2024 | 2025 | 2026 = 2027 | 2028 | 2029 | 2030 | 2031 | 2032

Incorporate MWAP
recommendations into other
existing plans, programs, and
budgets.

Workgroup meets annually to
share updates on ongoing MWAP
projects and plan future projects.
Implement on-the-ground MWAP
projects in the 10 Year Action
Plan including ongoing baseline
monitoring

Report on MWAP Action Item
progress and re -prioritize as
needed.

Track and Report on Healthy
Watershed Target Metrics
Secure funding for updating
MWAP.
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Baseline Monitoring

Several action items of the 10 Year Action Plan represent baseline monitoring functions
-implementation and post -implementation success of
Several agencies, organizations, and stakeholders in

throughout the watershed to gauge pre
the variety of implementation projects.

the region conduct baseline monitoring as part of their standard programs. These programs,
represented in action items in the 10 Year Action Plan, will constitute baseline monitoring on
the Marengo River Watershed. It will be the responsibilit y of the Lake Superior Collaborative
workgroup assigned to the MWAP (discussed in Chapter 10) to collect the results of these
monitoring results to report the plan progress.

Table 12. Action Items which Measure Baseline Data and Healthy Watershed Target s.

Item
1.

3.C.

4.B.

5.A.

5.B.

7.A.

7.E

7.F.

8.A.

8.B.

Description

Reassess the bankfull flow and annual sediment load Healthy
Watershed Targets utilizing data determined from USGS gauge
stations and latest information from FEH and future studies.

Assess the effectiveness of past restoration projects and
agricultural best management practices in priority
subwatersheds, per recommendations in Wheeler, et al (2022).

Conduct a survey to determine compliance and implementation
by private landowners of nutrient management plans.

Continue to monitor existing stream temperature sites to  assess
climate change impacts on species of conservation interest and
habitats.

Identify and survey species and habitats of conservation
interest.

Continue current inventory and monitoring programs, including
full-time manager and specialist positions, SWAT teams, and
seasonal crews to inventory, manage, and control species on
public and private property.

Implement use of drones and other new technologies in non -
local being/invasive species m anagement and monitoring work
in the Marengo River Watershed.

Conduct long -term survey research that samples the community
to measure and estimate community values, attitudes,
perceptions, and other socio -economic and socio-political
features related to invasive species, management, and
management alternatives.

Continue DNR impaired water assessment every 2 years on the
Marengo River.

Complete a targeted watershed report for the upper Marengo
River based on DNR field work .

Measurement

Hydrologic system

Native habitats,
excess nutrients,
hydrologic system

Excess nutrients,
community
engagement

Native habitats

Native habitats

Native habitats

Native habitats

Community
engagement

Hydrologic system,
excess nutrients

Hydrologic system,
high bacteria
counts, excess
nutrients
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Install USGS flow gauges at the mouth and other road crossings
within the Marengo River Watershed and monitor s tream flows,
pollutant concentrations and loads as part of USGS three-year

study.

Use Cropscape or similar remote sensing tools to annually

Hydrologic system,
stream flow,
pollutant
concentrations and
loads

Hydrologic system

9.D. identify transitional agricultural areas within the watershed
and coordinate with forest harvests to maintain 40% or
less open land within half of the priority sub -basins.

10.D. Continue to improve and implement the SRWA Volunteer Water Hydrol ogic system,
Quality Monitoring Program. Recruit and train additional high bacteria
volunteers, support new and current volunteers, improve counts, excess
communication with volunteers to ensure long -term availability nutrients
of the program.

13.C. Maintain current programs for collecting water quality and Hydrologic system,

habitat assessment data and evaluate data for special use
designations.

high bacteria
counts, excess

nutrients

Implementation Monitoring and Reporting

Annual meetings of the workgroup will discuss ongoing measures and implementation work
so that all partners work together to ensure implementation. Every three years (2025, 2028,
2031), the workgroup will assess prog ress made towards completion of action items laid out
in the 10-Year Action Plan, report on the overall progress , and amend plan milestones/action
items as necessary. This report should include:

91 Description of current projects and partnerships working int he Marengo Watershed

9 Checklist of which action items are complete, in -progress, or not started

9 Identify which action items are most challenging to complete with
recommendation/discussion of how to begin the project

1 Identify possible funding sources that ca n help meet plan action items

1 Assessment of any recommended changes/updates to the MWAP

Healthy Watershed Target Metric Reporting

The workgroup will be responsible for every three years (2025, 2028, and 2031) assembling
baseline data from the partners mon itoring on the Marengo to assess adherence to the
Healthy Watershed Target s. This reporting will include the following:

9 List the Healthy Watershed Target metrics

1 List currently known data/measurements for these watershed targets

9 List weaknesses,deficiencies, and /or missing data and provide recommendations for
how to continue or expand data collection and monitoring to meet watershed targets

9 List those data/measurements that confirm how and where watershed targets are not
met and recommend which a ction items will best address meeting the target (s)
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1 Consult at least every three years with USGS, WDNR and other stakeholders with
expertise in water quality monitoring for assistance with evaluating Healthy Watershed
Targets

10. IMPLEMENTATION AND CAPACITY
BUILDING STRATEGIES

10.1 Implementation Strategy

The successof the MWAP depends on consistent involvement and support from a range of
watershed stakeholders. This includes watershed residents and property owners and various
stakeholder organizations. Organizations with a vested interest in, or commitment to, the
future of the Marengo River Watershed include local, county, state, federal, and tribal
governments and agencies, non -profit organizations, citizen -led groups, colleges and
universities, and other institutions. However, the sustained involvement of individuals and
these various groups in watershed planning and implementation requires an established
forum to coordinate this process.

10.1.1 Implementation Partners

SRWA:Iis avoluntary member of the Lake Superior Collaborative (LSC), a watershed
partnership based in northern Wisconsin that coordinates landscape and watershed -scale
initiatives to support a healthy and resilient Lake Superior. LSC partners are in a unique
positi on to coordinate MWAP implementation for a number of reasons. Several LSC partners
have historically been involved in, and continue to contribute to, watershed restoration and
resilience projects in the Marengo River Watershed. These organizations also hav e existing
connections and relationships with Marengo River Watershed residents, communities, local
governments, and agencies, along with the ability to work across jurisdictional boundaries.
The LSC also has an established Workgroup structure and annual o r semi-annual events
including workgroup meetings, an annual Symposium, and project -based meetings that are
scheduled on an as-needed basis.
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* Workgroup of the Lake Superior Collaborative
* Co-led by SRWA and partner organizations

LSC WO rkg ro u p * Regular meetings to coordinate MWAP

implementation and evaluation
+ Report to LSC Steering Team

Pa rt n e r * Project implementation and coordination

* Pursue joint funding opportunities

O rga n ization S & * Report to/participate in LSC Workgroup

* Share outcomes with broader LSC at annual

Agencies symposium

+ Local conservation, comprehensive, & hazard
mitigation plans align with MWAP goals & desired

Regional & Local sucome:

+ Connect local communities with conservation &
P | a n n i ng land/water stewardship practitioners
* Workgroup relies on these plans to identify areas
of overlap and mutual benefits

Figure 48 Model for partner and stakeholder engagement with implementation of the MWAP.

Implementation of the MWAP will occur through the following workgroup, partners, and
planning:

Lake Superior Collaborative Workgroup

The Lake Superior Collaborative will house meetings of the MWAP under its existing
workgroup structure, having a work group who will touch annually on the MWAP. At the time
of this writing in 2022, this workgroup is the Slow the Flow Workgroup, but the name and
structure of the workgroup reviewing the MWAP may change as workgroup needs shift.
Leveraging this existing grou p will help ensure plan implementation, coordination,

evaluation, and revision over the next 10 -years. This workgroup will serve as a forum for
discussing Marengo River Watershed issues and generating support for plan implementation
and specific watershed projects including stakeholder engagement.

More specifically, the purpose of the workgroup structure will provide a space for partners to:

i Have a consistent forum for learning about and discussing watershed challenges

1 Exchange information on what is happe ning in the watershed and what watershed
partners are doing to implement the plan

9 Discuss and coordinate activities and project ideas

1 Identify and pursue mutually beneficial projects and joint funding opportunities that
contribute to implementation of the MWAP

9 Track MWAP accomplishments, review action items, and update recommendations as
needed
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The Slow the Flow Workgroup (or future workgroups where the  MWAP is housed) will hold a
Marengo River MWAP-focused meeting no less than annually to accomplish these objectives.
The ongoing meeting schedule will be identified by the Workgroup leads.

Partner Organizations and Agencies

Ongoing work led by partner organizations and agencies, coordinated by the Workgroup,

will further the goals and objectives of the Marengo River MWAP by coordinating and
sustaining implementation efforts. The Workgroup will be integrated  with existing Lake
Superior Collaborative events focused on information -sharing, planning, and training events
such as the annual LSC Symposium, LSC Brownbag webinars, field tours, and workshops.

Regional and Local Planning

Several LSC partners and local governments have planning documents in place that touch on
different aspects of this revised Marengo River MWAP. This includes comprehensive plans
completed by local towns and counties in the Marengo River Watershed; nonpoint source
management, integrated resource manageme nt, the Ma@ngan (Wolf) Relationship Plan
created by the Mashkiiziibii Natural Resources Department , the Ashland County Hazard
Mitigation Plan and Land and Water Resource Management Plan , and the Tribal Climate
Adaptation Menu (see Appendix C: Glossary of Other Existing Regional Resource
Management and Comprehensive Planson the Marengo River Watershed ). Connecting the
MWAP goals and desired outcomes with these existing documents and the agencies or local
governments that rely on these plans will further help to coordinate and sustain
implementation efforts. Including and fostering active involve ment of tribal and local
governments in MWAP implementation will help further the goals of these plans while
simultaneously implementing actions in the MWAP.

10.1.2 Implementation Cycle

Implementation of the MWAP will occur through a continuous cycle of Pl an, Do, Check, and
Act or Adapt. These elements must be jointly accomplished through the Workgroup,
Partners, and regional and local planning for the MWAP to succeed.
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Figure 49 Plan, Do, Check, Act/Adapt Cycle.

10.2 Capacity Building Strategy

The number of watershed management projects almost always outweighs the staff and
resources available to complet e them, and the MWAP is an ambitious plan. Full plan
implementation requires maintaining partners (xurrent capacity levels at the time of writing

and increasing capacity to achieve the actions within the MWAP.

Capacity comes in a variety of forms, but at the time of writing in 2022, the Chequamegon
Region near the Marengo River Watershed was significantly lacking in ce rtain key areas, as
evidenced by many conversations, partner input, and feedback on the feasibility of actions to

complete in the upcoming ten years:

1 Grant Project Management : There is no lack of available funding for the intended

projects in the MWAP. Ins tead, the region lacks organizations and individuals with the
skill and capacity to manage grant funds and projects once funds are acquired. This
limits the number of funding opportunities sought

Housing : While this is not a direct capacity issue to projec t implementation, itis a
larger issue which directly impacts the region @ ability to attract skill and talent to the
region. There is no shortage of projects to do or funding to have, but without housing
available to skilled personnel work ing on these pro jects, personnel numbers will
remain low and capacity will remain low. This capacity is not addressed in the MWAP,
but we feel it is important to acknowledge limitation sin attracting key personnel
Extension UW Madison Education Personnel : The number of Extension personnel and
positions supporting natural resources education has reduced over the past ten years.
These positions are integral to supporting local community education and natural
resources support in a rural community like Northe rn Wisconsin

The Superior Rivers Watershed Association



Capacity limitations and capacity building represent important elements of enacting the
action items and achieving Target Objective s and Healthy Watershed Target s. Rather than
add to the workload of partners, we developed several action items which seek to add
capacity to accomplish current programs and activities which are integral to watershed
health, and some which seek to re -build capacity in specific actions by keeping the actions
small, measurable, and attainable.

Table 13 shows specific action items to assist partners in building capacity.
Table 13. Action Items Which Directly Increase Capacity for Future Action Items .
ltem Description

1.H. Identify transitional agricultural and open lands within the watershed annually -
using Cropscape or similar remote sensing tools; use the results to focus water
interception, infiltration, and retention practices in the watershed

1.D. Continue to implement current partner wetland restoration and protection
programs using priority sub -basins in this plan, sites established by the FEH Study
Group, the Marengo Watershed Strategic Floodplain and Wetland Restoration
Project, partner organization plans a nd transitional agricultural lands in the

watershed .
5.B. Identify and survey species and habitats of conservation interest.
71.D. Introduce and discuss Rx fire as a management alternative for non -local

beings/invasive species.

8.C Identify pollutant sources based on impaired water assessments and ongoing
water monitoring projects; contact landowners with  water quality problems and
discuss practices to reduce non -point source pollution and meet NR 151
performance standards and prohibitions

8.D. Conduct feasibility study for agricultural anaerobic digestion focused on the
Marengo River Watershed.

Install USGS flow gauges at the mouth and other road crossings within the
8.E. Marengo River Watershed and monitor stream flows, pollutant conce ntrations
and loads as part of USGS three -year study.

11.A. Continue development of groundwater/surface -water mapping.
11.B. Develop a plan for implementation of groundwater flow model moving forward.
13.B. Keep Quality Assurance/Quality Controls for citizen science programs updated

with protocol for utilizing volunteer and other aquatic and terrestrial habitat data
for state and/or tribal special use designations (such as ORW/ERW).

14.B. Continue to implement Bad River and Bayfield County POWT Supdate and
maintenance programs.

14.C. Implement Ashland County POWTS septic pump reminders to POWT S owners.

15.A. Establish brownfield clos ure committee for the Bad River Reservation.
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17.A Complete a gap analysis of current county and tribal zoning ordinances and

identify gaps in water resource protection.

19.A. Maintain and grow agricultural outreach staff capacity at county level .
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APPENDICES

Appendix A: Table of Endangered, Threatened, or Special
Concern Species occurring in Ashland and Bayfield Counties.

(WDNR, 2022f)

Scientific Name

Accipiter gentilis
Acipenser fulvescens
Adlumia fungosa
Aeshna sitchensis

Aeshna subarctica
Agabetes acuductus
Agabus leptapsis

Alasmidonta marginata
Amerorchis rotundifolia
Ammospiza leconteii
Anguilla rostrata
Armoracia lacustris
Arphia conspersa

Asclepias ovalifolia
Asio otus

Asplenium trichomanes
Astragalus alpinus
Bartramia longicauda
Bird Rookery

Boechera missouriensis
Bombus fervidus

Bombus perplexus
Bombus terricola

Botaurus lentiginosus
Botrychium lunaria
Botrychium minganense
Botrychium mormo
Botrychium pallidum
Brachycentrus lateralis

Bucephala clangula

Common Name

Northern Goshawk
Lake Sturgeon
Climbing Fumitory
Zigzag Darner

Subarctic Darner

A Predaceous Diving
Beetle
A Predaceous Diving
Beetle
Elktoe

Round-leaved Orchis
LeConte's Sparrow
American Eel

Lake Cress

Speckled Rangeland
Grasshopper
Dwarf Milkweed

Long-eared Owl
Maidenhair Spleenwort
Alpine Milkvetch
Upland Sandpiper
Bird Rookery

Missouri Rock-cress
Yellow Bumble Bee

Confusing Bumble Bee

Yellowbanded Bumble
Bee
American Bittern

Common Moonwort
Mingan's Moonwort
Little Goblin Moonwort
Pale Moonwort

A Humpless Casemaker
Caddisfly
Common Goldeneye

Wi
Status
SC/M

SC/H
SC
SC/N

SC/N

SC/N

SC/N

SC/P
THR
SC/M
SCIN
END
SCIN

THR
SC/M
SC
END
THR
SC
SC
SCIN

SCIN

SCIN

SC/M
END
SC
END
SC
SCIN

SC/M

Federal
Status

SOC

SOC

Group

Rare Birds
Rare Fishes
Rare Plants

Rare Dragonflies and
Damselflies

Rare Dragonflies and
Damselflies

Rare Beetles

Rare Beetles

Rare Mussels and Clams
Rare Plants

Rare Birds

Rare Fishes

Rare Plants

Rare Grasshoppers and
Allies
Rare Plants

Rare Birds

Rare Plants

Rare Plants

Rare Birds
Miscellaneous Elements
Rare Plants

Rare Ants, Wasps, and
Bees

Rare Ants, Wasps, and
Bees

Rare Ants, Wasps, and
Bees

Rare Birds

Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Caddisflies

Rare Birds
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Buteo lineatus
Callitriche hermaphroditica
Callitriche heterophylla
Calypso bulbosa
Cardamine maxima
Carex capillaris

Carex concinna

Carex exilis

Carex lenticularis
Carex livida

Carex merritt -fernaldii
Carex michauxiana
Carex novae-angliae
Carex prasina
Catharus ustulatus
Charadrius melodus
Chlidonias niger

Cicindela hirticollis rhodensis

Cicindela patruela patruela

Cladonia sulphurina

Coccothraustes vespertinus

Contopus cooperi
Coregonus zenithicus

Coturnicops noveboracensis

Cyclonaias tuberculata
Cypripedium arietinum

Cystopteris laurentiana
Drosera anglica
Drosera linearis
Dryopteris expansa
Dryopteris filix-mas
Eleocharis mamillata
Eleocharis robbinsii
Elliptio complanata
Empidonax minimus
Emydoidea blandingii
Enallagma clausum

Epiaeschna heros

Epilobium strictum
Eptesicus fuscus
Equisetum palustre
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Red-shouldered Hawk
Autumnal Water -starwort
Large Water -starwort
Calypso Orchid

Large Toothwort

Hair-like Sedge

Beautiful Sedge

Coast Sedge

Shore Sedge

Livid Sedge

Fernald's Sedge
Michaux's Sedge

New England Sedge
Drooping Sedge
Swainson's Thrush
Piping Plover

Black Tern

Hairy-necked Tiger Beetle

Northern Barrens Tiger
Beetle
Greater Sulphur Cup

Evening Grosbeak
Olive -sided Flycatcher
Shortjaw Cisco

Yellow Rail

Purple Wartyback

Ram's-head Lady's-
slipper
Laurentian Bladder Fern

English Sundew
Linear-leaved Sundew
Spreading Woodfern
Male Fern

Mamillate Spike -rush
Robbins' Spike -rush
Eastern Elliptio

Least Flycatcher
Blanding's Turtle
Alkali Bluet

Swamp Darner

Downy Willow -herb
Big Brown Bat
Marsh Horsetall

THR
SC
THR
THR
SC
SC
THR
THR
THR
SC
SC
THR
SC
SC
SC/M
END
END
END
SCIN

SC
SC/M
SC/M
SC/H
THR
END
THR

SC
THR
THR
SC
SC
SC
SC
SC/P
SC/M
SC/P
SCIN

SCIN

SC
THR
SC

LE
SOC

SOC

SOC

Rare Birds
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Birds
Rare Birds
Rare Birds
Rare Beetles
Rare Beetles

Rare Lichens

Rare Birds

Rare Birds

Rare Fishes

Rare Birds

Rare Mussels and Clams
Rare Plants

Rare Plants

Rare Plants

Rare Plants

Rare Plants

Rare Plants

Rare Plants

Rare Plants

Rare Mussels and Clams
Rare Birds

Rare Reptiles

Rare Dragonflies and
Damselflies
Rare Dragonflies and
Damselflies
Rare Plants

Rare Mammals
Rare Plants



Eriophorum russeolum ssp.
leiocarpum
Etheostoma microperca

Euphagus cyanocephalus
Falcipennis canadensis
Falco peregrinus

Geum macrophyllum var.
macrophyllum
Glaucomys sabrinus

Glycyrrhiza lepidota
Glyptemys insculpta
Glyptemys insculpta
Goodyera oblongifolia

Gymnocarpium jessoense ssp.
parvulum
Gymnocarpium robertianum

Hemidactylium scutatum
Hesperia metea

Huperzia appressa
Huperzia selago
Hydraena angulicollis
Hydroprogne caspia
Hygrotus farctus

Hypogymnia tubulosa
llybius angustior
llybius subaeneus

Isogenoides frontalis
Isogenoides olivaceus
Ixobrychus exilis

Juglans cinerea

Juncus vaseyi

Lanius ludovicianus
Leucophysalis grandiflora

Listera auriculata

Listera convallarioides
Lithobates septentrionalis
Littorella uniflora
Lonicera involucrata
Lycaena dione

Maccaffertium pulchellum

Russet Cotton-grass

Least Darter
Brewer's Blackbird
Spruce Grouse
Peregrine Falcon
Large-leaved Avens

Northern Flying Squirrel
Wild Licorice
Wood Turtle
Wood Turtle

Giant Rattlesnake-
plantain
Northern Oak Fern

Limestone Oak Fern
Four-toed Salamander
Cobweb Skipper

Mountain Fir Moss
Fir Clubmoss

A Minute Moss Beetle
Caspian Tern

A Predaceous Diving
Beetle
Powder-headed Tube
Lichen

A Predaceous Diving
Beetle

A Predaceous Diving
Beetle

A Perlodid Stonefly

A Perlodid Stonefly
Least Bittern
Butternut

Vasey's Rush
Loggerhead Shrike

Large-flowered Ground -
cherry
Auricled Twayblade

Broad-leaved Twayblade
Mink Frog

American Shoreweed
Fly Honeysuckle

Gray Copper

A Flat-headed Mayfly

SC

SCIN
SC/M
THR
END
SC

SC/P
SC
THR
THR
SC

SC

SC
SC/H
SCIN

SC
SC
SCIN
END
SC/N

SC

SCIN

SCIN

SCIN
SCIN
SC/M
SC
SC
END
SC

END
THR
SC/H
SC
END
SCIN

SCIN

SOC
SOC

SOC

Rare Plants

Rare Fishes
Rare Birds
Rare Birds
Rare Birds
Rare Plants

Rare Mammals
Rare Plants
Rare Reptiles
Rare Reptiles
Rare Plants

Rare Plants

Rare Plants
Rare Amphibians

Rare Butterflies and
Moths
Rare Plants

Rare Plants
Rare Beetles
Rare Birds
Rare Beetles

Rare Lichens
Rare Beetles
Rare Beetles

Rare Stoneflies
Rare Stoneflies
Rare Birds
Rare Plants
Rare Plants
Rare Birds

Rare Plants

Rare Plants
Rare Plants
Rare Amphibians
Rare Plants
Rare Plants

Rare Butterflies and
Moths
Rare Mayflies
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Malaxis monophyllos var.
brachypoda
Martes americana

Melanoplus flavidus

Melica smithii

Migratory Bird Concentration
Site

Moehringia macrophylla
Myotis lucifugus

Myotis septentrionalis
Napaeozapus insignis

Nehalennia gracilis

Omalotheca sylvatica
Ophiogomphus anomalus

Oporornis agilis
Packera indecora
Parnassia palustris
Perisoreus canadensis
Picoides arcticus

Pieris virginiensis

Pinguicula vulgaris

Piping Plover Critical Habitat
Area
Platanthera flava var. herbiola

Poecile hudsonicus
Polystichum braunii

Primula mistassinica
Pseudevernia consocians
Pseudocyphellaria holarctica
Ranunculus gmelinii

Regulus calendula
Rhynchospora fusca

Ribes oxyacanthoides ssp.
oxyacanthoides
Salix cordata

Salix pellita

Salix planifolia ssp. planifolia
Sceptridium oneidense
Sceptridium rugulosum
Schoenoplectus torreyi
Setophaga cerulea
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White Adder's -mouth

American Marten
Blue-legged Grasshopper

Smith's Melic Grass

Migratory Bird
Concentration Site
Large-leaved Sandwort

Little Brown Bat
Northern Long -eared Bat

Woodland Jumping
Mouse
Sphagnum Sprite

Woodland Cudweed
Extra-striped Snaketail

Connecticut Warbler
Plains Ragwort

Marsh Grass-of-Parnassus
Canada Jay

Black-backed
Woodpecker
West Virginia White

Common Butterwort

Piping Plover Critical
Habitat Area
Pale Green Orchid

Boreal Chickadee
Braun's Holly-fern
Bird's-eye Primrose
Common Antler Lichen
Yellow Specklebelly

Small Yellow Water
Crowfoot
Ruby-crowned Kinglet

Brown Beak-rush
Canadian Gooseberry

Sand Dune Willow
Satiny Willow
Tea-leaved Willow
Blunt-lobe Grape -fern
Rugulose Grape-fern
Torrey's Bulrush
Cerulean Warbler

SC

END
SCIN

END
SC

END
THR
THR
SCIN

SC/N

SC
END

SC/M
THR
THR
SC/M
SC/M

SCIN

END
SC

THR
SC/M
THR
SC
SC
SC
END

SC/M
SC
THR

END
END
THR
SC
SC
SC
THR

LT

CH

SOC

Rare Plants

Rare Mammals

Rare Grasshoppers and
Allies
Rare Plants

Miscellaneous Elements

Rare Plants

Rare Mammals
Rare Mammals
Rare Mammals

Rare Dragonflies and
Damselflies
Rare Plants

Rare Dragonflies and
Damselflies
Rare Birds

Rare Plants
Rare Plants
Rare Birds
Rare Birds

Rare Butterflies and
Moths
Rare Plants

Miscellaneous Elements

Rare Plants
Rare Birds
Rare Plants
Rare Plants
Rare Lichens
Rare Lichens
Rare Plants

Rare Birds
Rare Plants
Rare Plants

Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Plants
Rare Birds



Solorina saccata
Somatochlora incurvata

Sorex palustris
Sparganium glomeratum
Sterna hirundo

Trisetum spicatum
Usnea ceratina
Utricularia resupinata
Vaccinium vitis-idaea

Common Chocolate Chip
Lichen
Incurvate Emerald

American Water Shrew
Clustered Bur -reed
Common Tern

Spike Trisetum

Warty Beard Lichen
Northeastern Bladderwort
Mountain Cranberry

SC

END

SCIN
THR
END
THR
SC
SC
END

SOC

Rare Lichens

Rare Dragonflies and
Damselflies
Rare Mammals

Rare Plants
Rare Birds
Rare Plants
Rare Lichens
Rare Plants
Rare Plants
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Appendix B: Bad River Tribal Water Quality Standards

Reproduced in its entirety with permission from the Mashkiiziibii Natural Resources
Department for the Bad River Band of Lake Superior Chippewa.

Bad River Band of the Lake Superior Tribe of Chippewa Indians
Water Quality Standards

Adopted by Resolution No. 7-6-11-441 of the Bad River Band of Lake Superior Tribe of
Chippewa Indians.
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A. Background.
1. The history of the Bad River Band, as well as our future survival and growth,

is inextricably intertwined with pure water. Anishinabe considers Nibi,
Water, as the most sacred living part of our Mother, the Earth. Without water,
there is no life. Water, is the life-blood of our Mother the Earth, and without
healthy blood, illness prevails. Water is a finite resource, with its health being
contingent on all sides of the environment that surrounds the water: above,
below, and all around. Water is a primary component in the migration story
of the Anishinabe people, and the migration story describes a search for a
place where food grows on the water; that food is wild rice. The waters
flowing throughout the entire Bad River Reservation provide a variety of
sacred resources, such as Manomin (wild rice), Name (lake sturgeon), Ogaa
(walleye), and other fish and game species, and serve as critical navigation
routes that we rely upon for cultural, subsistence, health and economic well-
being. Although water quality standards are set within certain borders; water
knows no boundaries. It is a living, moving part of life that changes with its
surrounding environment, and as it changes it carries the burdens and illnesses
of past environments until it heals. Because the Tribe’s cultural and spiritual
identity, as well as the Tribe’s health and welfare depend upon maintaining
and advancing the pristine quality of Tribal waters, the promulgation and
enforcement of these Tribal water quality standards are essential to us. The
Tribe is promulgating these standards to protect our political integrity,
economic security, and health and welfare.

. It is the purpose for these Tribal water quality standards to prescribe minimum
water quality requirements for the surface waters located within the exterior
boundaries of the Bad River Reservation to ensure compliance with section
303(c) of the Clean Water Act (CWA).

. The Bad River Tribe (Tribe) has a primary interest in the protection, control,
conservation and utilization of the water resources of the Bad River
Reservation, as exemplified in the original Treaty and the Bad River
Constitution and ultimately recognized by the U.S. Environmental Protection
Agency (EPA) on June 26, 2009, when it affirmed the Tribe’s application for
program authority. The program authority granted by EPA is in addition to
the Tribe’s historic hunting, fishing, gathering, and usufrucutuary rights, and
is in addition to the Tribe’s treaty rights. Accordingly, these Tribal water
quality standards shall not be construed to abrogate independent Tribal rights
to sufficient quantities and quality of water to support the flora, fauna, and
cultural traditions of the Tribe.

. It is the further purpose of these Tribal water quality standards to protect
public health and welfare, enhance the quality of water, and serve the
purposes of the CWA.

B. Territory covered. The provisions for these water quality standards shall apply to all
surface waters within the exterior boundaries of the Bad River Reservation. The

Tuly 6, 2011
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