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BearLakeLittle WoF River WatershetManagemenPlan

Executive Summary

The Bear Lakd_ower Little Wolf River
Watershed is a subwatershed of the Wolf
River Basinin Wisconsin The Bear Lake
Lower Little Wolf River Watershed is
centrally located in Waupaczounty,
Wisconsin. There are seveamed lakes
(Vesey Lake, Fox Lake, Wood North Lake,
Bear Lake, Driscol Lake, Mountain Lake,
and Manawa Millpond) and four tributary
creeks (Spiegelberg Creek, Fountain Creek
Thiel Creek, and Little Creek) to the Lower
Little Wolf River located in the watershed.

The watershed drains a total area of 28,26C {

acres and is located northwest of New
London.

Historically, the land in the aremas covered
with forests, prairi@nd wetlands. Waupaca
County was home to the Menominieeian

Tribe before Europeans began to settle in tF
area in the early 1¢

forestry industry in the area has led to
clearing of forests and natural areas and
draining of wetlands in the watershed.

I Waterbody H
Wolf River Basin

Wolf River I
Subwatersheds Bl

ﬁ Bear Lake-Little Wol
"/ River Watershed .
o

o =

(HUC12)

fi@wﬂ'\‘\-né,@fﬁ

Farming, industry, and urban developmbaveled toa decrease in water quality in the

watershed.

Waters in the Wolf River Basiare impaired due to excess phosphorus and total suspended
solids. The Federal Clean Water Act requires states and authorized tribes to identify and restore
impairedwater bodiesA Total Maximum Daily Load TMDL) plan is currently being developed

for the Upper Fox and Wolf Basins ittentify the sources of pollutants and the reductions
necessary to address water quality impairméliie TMDL is expected to be compldta 2018.
Addressing water quality in the Upper Fox and Wolf basins is also necessary for restoring water

quality in the Lower Fox Basin.
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The Bear Lake Little Wolf River Watershed plan provides a framework to accomplish the
following goals:

Goal #1: Impove surface water quality echieve Wisconsin Department of Natural
Resources/Environmental Protection Agency water quality standards.

Go all # 2 l ncrease citizensd awareness of wat e
stewardship of the watershed.

Goal #3: Reduce runoff volume and flood levels during peak storm events.
Goal #4: Conserve and restore aquatic and terrestrial habitat.

Challenges and sources in the watershed:

The dominant land use in the watershed is agriculture and is responsilpgeroximately 786

of the phosphorus loaahd 86% of the sediment load in the watershéetlands and foresand

have been cleared and drained to increase agricultural production in this area. A predominant
focus on maximum production of all available acreage combined with a lack of awareness of the
need for conservation practices and sustainable management aini@rimthis area has led to
significant sediment and nutrient loss from agricultural land.

Watershed Implementation Plan:

In order to meet the goals for the watershed a 10 year implementation plan was developed. The
action plan recommends best managemeaitges, information and education activities and
needed restoration to achieve the goals of the watershed project. The plan includes estimated
costs, potential funding sources, agencies responsible for implementation and measures of
success.

Recommendeanagement Practices:

1 Reduced Tillage Methods (Strip/Zone till, No till,
Mulch till)

Cover Crops

Vegetated buffers

Wetland restoration/creation

Grassed Waterways

Nutrient Management

Low Disturbance Manure Injection
Water and Sediment Control Basins
Critical Area Planting

Tree Plantings/Conservation Coveafbitat

= =4 4 4 -5 8 A4 9 -2

Interseeded cover crop into corn




restoration
1 Barnyard Runoff Management
1 Waste Storage
1 Prescribed Grazing

Information and EducatioRecommendations:

1 Provide educational workshops, field
demonstrations and tours on how to
implement best management practices.

1 Engage landowners in planning and i
implementing conservation on their lands
and by providing information on the ;
technical tools ad financial support
available to them.

f Provide information on water quality an¢s
conservation practices to landowners ing
the watershed area.

1 Newsletters and/or webpage with
watershed project updates and othe
pertinent conservation related information.

Conclusion

Meeting the goals for the Bear LaKksttle Wolf River watershed will be challenging.

Watershed planning and implementation is primarily a voluntary effort with limited
enforcement ftor sincersc drhplti am | | need to be s
financial assistance. It will require widespread cooperation and commitment of the watershed
community to improve the water quality and condition of the watershed. This plan needs to

be adamble to the many challenges, changes and lessons thaevalund in this watershed

as implementation moves forward.
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1. Background and Purpose

This watersheglan was developed by the Waupaca County L&ahdater Conservatio
Departmen{LWCD), Golden SandResource Conservation and Development CouR€I&D)
andthe Natural Resources Conservation SerfidiRCS to more effectively implement
conservation work omagricultural lands in the Bear Lakkittle Wolf River Watershed. The

Bear Lake Little Wolf River Watershed is in the Wolf River Basin which is currently in the
process offotal Maximum Daily Load (TMDL) development for phosphorus and sediment. As
a result of the pending TMDL and available NRCS funding, the NRCS\&gacaCounty
LWCD have decided to develop a watershed assessment plan that will identify where
conservation implementation will have thegtest impact on improving water quality.

The information in the watershed plan will be used by conservation professionals in the
watershed to identify priority farms and fields for further resource assessment and
implementation of conservation practices.

Plan Development

Partnerships with the community ale¢tal organizations are important in developing and
implementing a successful watershed implementation plan. A technical advisory team was
created to identify stake holders, review available informatimhdata, identify goals, and
provide review and comment during the drafting of the plan. The technical advisory team
member participants include:

Brian Haase Waupaca County LWCD

Dan McFarlane-Waupaca County LWCD

Stefan Stults Waupaca County LWCD

Lisa Neuenfeldt Natural ResourceConservation Service
Derrick Raspor- Natural ResourceConservation Service
Greg Blonde- University of WisconsinExtension

Sarah Francart- Golden Sands RC&D

Jeff PolenskeTilth Agronomy

Paul Knutzen- Knutzen Crop Consulting

Todd Schaumberg Tilth Agronomy

Mike Kiddy -Kiddy Crop Consulting

Ty Larson- Natural Resources Conservation Service
David Bohla- Wisconsin Department of Natural Resources
Eric EvensonWisconsin Department of Natural Resources
Ben Gierach Buttles Custom A¢.LC

! Additional information on TMDL can be found lattp://dnr.wi.gov/topic/tmdls/



http://dnr.wi.gov/topic/tmdls/

2. Watershed Characterization

2.1 Bear Lakéd.ittle Wolf River Watershed Setting

The Bear Lakd.ower Little Wolf
River Watershed is a subwatershed
of the Wolf River Basin. The Wolf

River Basin encompasses 11 countit | %

in Wisconsin starting in the north in

Forest and Oneida Counties draining [

south to Waushara and Winnebago
Counties draimg into Lake Poygan
(Figurel). The Bear LakeL.ittle

Wolf River Watershed is centrally
locatedin Waupaca County. There
are sevemamed lakes (Vesdyake,
Fox Lake, Wood North Lake, Bear
Lake, Driscol Lake, Mountain Lake,
and Manawa Millpond) and four
tributary creeks (Spgelberg Creek,
Fountain Creek, Thiel Creek, and
Little Creek) to the Lower Little
Wolf River located in the watershed
(Figure?). Spiegelberg Creek flows
north out of Bear Lake to the Little
Wolf River, Thiel Creek Flows
Southeast to the Little Wolf River
and Fountain Creek flowsouth into
Little Creek which then flows
Southwesin the Little Wolf River in

the watershed. The Little Wolf
River flows south through the
watershed changing direction to

M

I waterbody
Wolf River Basin
Wolf River

| | Subwatersheds
(HUC12)

Figure 1. Wolf River Basin.

the southeast at the outlet of the watershed eventually out letting to the Warlf Rie
watershed drains a total area of 28,260 acres and is located northwest of New London.
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2.2 Prior Studies, Projects artekistingResource Management and Comprehensive Plans.
Various studies have been completed in the Wolf River Basin and Lake Michigan Basin
describing and analyzing conditions in the afeaveral management anongprehensive plans

as well as monitoring prograrhsve already been developed for the Wolf River Basin and Lake
Michigan BasinA list of known studies, plarsnd monitoring programs are listed below:

Nonpoint Source Control Plan for the Lower Little Wolf River Priority Watershed Prh#&T

Nonpointsoucewatershed plan developed for the Lower Little Wolf River Priority Watershed
that focused on phosphorus and sediment reduction. The Wisconsin Nonpoint Source Water
Pollution Abatement Program provided cost sharing to landowners who voluntarily impéeiment
best management practices in priority watershed areas. Plan implementation began in 1997 and
ended in 2008The BMPs that were implemented during the Priority Watershed Project were
nutrient management, residue management, barayaaf management, igambank

restoration, and manure storage throughout the watershed.

Waupaca County Land and Water Resource ManagemenrR@1ah

A 10 year comprehensive plan to work with the citizens of Waupaca County to improve the
water quality and natural resources ca¥gaca County. The plan has specific goals, objectives
and actions to achieve that mission.

The State of the Wolf Basih001

The State of the Wolf Basin Report identified the status of resources in the basin and articulated
WDNR and partner goals and olj@es to maintain, restore and protect ecosystem health. This
plan serves as an update to the Wolf River Basin Water Quality Management Plan. Four priority
areas identified in the plan are: water pollution, loss of shoreline habitat, hunting, fishing,
trapping and recreational uses, and need for an inventory of basin resources. Other concerns
identified include: preservation and protection of wetlands, exotic species, pressures from
devdopment, and land use and sngmbwth.

Lower Little Wolf River Targetel Watershed Assessment Water Quality Manage Piamt
2017

A studythat was donby WDNR in 2015 teevaluate water quality improvements in the Lower
Little Wolf River Watershed from implementation of conservation practices from2908 as a
result of the priority watershed project. The project determined if the goals of the priority
watershed projedb protect and improve water quality were metbifecting fish, aquatic
macroinvertebrate, habitat, temperature, and inorganic chemistry information throughout the
watershed and comparing it to preplementation water quality data. The study demoresirat
that there had been improvements (Spiegelberg Creek) and declines (Thiel Creek) in water
guality since the watershed project. Many of the practices implemented during the watershed

4



project were soft practices (tillage and nutrient management) thatamaybken discontinued.

Other changes in farming practices since the end of the watershed project have also impacted
water quality since the end of the watershed project. The study conclud#tethainitoring in

2015 does not solely reflect the changethewatershed from the Priority Watershed Project
implementation.In addition to comparing 2015 TP results to historic data, an impairment
assessment was also conducted to verify if tributaries in the watershed met water quality criteria
for Total Phospbrus. Two of the tributaries (Little and Thiel Creeks) exceeded the criteria and
have been recommended for the 2018 impaired waters listing. Thecstuzlyded that there is

still a need for water quality improvements in the watershed.

An Evaluation of Pst and Present Water Quality Conditions in Bear Lake, Waupaca County,
Wisconsin2002

The University of Wisconskbtevens PointheWDNR andthe Bear Lake Association
conducted atudy of the physical, chemical and biological characteristics of Bear Inakiha
watershed feeding. Results of the study were compared to results of a study conducted in the

|l ate 706s and early 8006s to determine i f chan
showed that water clarity and chlorophyll a (measur@gde) had improved since the data from
the | ate 706s and ear | y 8 @baseremdinet faiilyeanstantc onc e n

the bottom of the lake. At the time of the study a survey of citizens in the watershed revealed that
95% were usingawn and garden fertilizer. The study also found that approximately 20% of
shallow groundwater sites that were sampled appeared to be influenced by septic system impacts

The study made several recommendations that could improve the water quality odBear L

The study recommended efforts to reduce and eliminate use of lawn and garden fertilizers,
recreating riparian buffers near shore, site future septic systems as far from the lake as possible,
and agricultural best management practices such as nuthaatgyement, cover crops, buffers,
fencing animals from streansnd maintaining vegetative cover in pastures.



2.3 WisconsirEcoregions
Ecoregions arbasedn abiotic
and biotic factors such as
climate, geology, vegetation,
wildlife, and hydrology. The
mapping of ecoregions is
beneficial in the management o
ecosystems and has been
derived from the work adames
M. Omernik of the USGSThe
Bear LakeL ittle Wolf River
watershed is located in the
North Central Hardwood Forest
ecoregion and in the Green Bay
Till and Lacustrine Plain sub
ecoregion. The North Central
Hardwood ecoregions is
transitional between
predominately forested
ecoregions to the nortdnd the
agricultural ecoregions to the
south. The land use/cover in thi:
region consists of a variety of
forests, wetlands, lakes, and
agriculture. The Green Bay Till

Level IIT and IV Ecoregions of Wisconsin

e Ve,
W i o Belt Plains

Barens

8, 0000, 00, NI00000, CNORAD

Figure 3. Map of Ecoregions of Wisconsin. Source: Omernik et
2000.

and Lacustrine Plain sub ecoregion is characterized by outwash and loamy recessianasmora
in the northwest and lake plains and ground nmasin the south. The growisgason is
favorable to agriculture in thsub ecoregion and much of the natural vegetation has been cleared

for agriculture.



2.4 Climate

Wisconsin has a continentdimate that is affected by Lake Michigan and Lake Superior.
Wisconsin typically has cold, snowy winters and warm summers. The average annual
temperature ranges from%in the north to about 8B in the south. Temperatures can reach
minus 30F or colderin the winter and above &0 in the summer. Averagmnual precipitation

is about 3linches a year of rain and snow in the watershed area. The majority of precipitation
occurs in the form of storm events during the growing season-8@édatember). Most rarff

occurs in February, March, and April when the land surface is frozen and soil moisture is
highest. The climate in central and southern Wisconsin is favorable for dairy farming, where
corn, small grains, hay, and vegetables are the primary crops.

2.5 Gelogy, geomorphology and topography.

The Bear LakeLittle Wolf River watershed lies in the Eastern Ridges and Lowlands
geographical province of Wisconsin. The watershed area was part of the glaciated portion of
Wisconsin. During the last Ice Age the Lantide Ice Sheet began to advance into Wisconsin
where it expanded for 10,000 years before it
began to melt back after another 6,500 years.
Glaciers have greatly impacted the geology
of the area. The topography is generally
smooth and gently sloping with e slopes

: steepened by post glacial stream erosion.

L o The main glacial landforms are ground

£ moraine, outwash, drumlins, and lake plain.
The region contains numerous marshes,
wetlands, and scattered lakes. The highest
point in the watershed area is 1,024bbee
sea level and the lowest point in the
watershed is 780 feet above sea lek@\jre

5). There is a 244 foot change in elevation
from highest andbwest point in the

watershed.

Figure 4. Ice Age Geology of Wisconsin
©Mountain Press, 2004.



Figure 5. Digital elevation nadel.

The geology of the watershed consists of Pleistocene materials co@armgrian sandstone and
Precambrian crystalline rock. The bedrock topography slopes generally to the southeast.
Pleistoceneaged materials were deposited by the Green Bay lobe ice moving from the east
across crystalline rock, sandstone, dolostone, andtione. Pleistocene materials in the

watershed are mainly tills and glaciofluvial deposits. Tills consist of clay, silt, sand, gravel, and
boulders. Tills are usually associated with the hillier parts of the landscape such as moraines and
drumlins. Glacioluvial deposits are material that were sorted and stratified by melt water from
glaciers. Glaciofluvial materials are generally found on flatter parts of the landscape, frequently
following the channels and flood plains of modern streams.



