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WISCONSIN
DEPT. OF NATURAL RESOQURCES

Tommy G. Thompson, Governor
George E. Meyer, Secretary '

July 24, 1998

Mr. Adolph J. Staidl, Chair
Marinette County Board
NI113 CTY HWY W
Peshtigo, WI 54157

Subject: Middle Peshtigo-Thunder Rivers Priority Watershed Plan

Deaf Mr. Staidl:

State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

101 S. Webster St.

Box 7921

Madison, Wisconsin 53707-7921
Telephone 608-266-2621

FAX 608-267-3579

TDD 608-267-6897

1 am pleased to approve the Middle Peshtigo-Thunder Rivers Priority Watershed Plan prepared through
the Wisconsin Nonpoint Source Pollution Abatement Program. This plan meets the intent and

- conditions of s. 281.65, Wisconsin Statutes, and Chapter NR 120, Wisconsin Administrative Code.
This plan has been reviewed by the Department of Agriculture, Trade and Consumer Protection and
was approved by the State Land and Water Conservation Board on.August 3, 1998. T am also
approving this plan as an amendment to the Upper Green Bay Basin Water Quality Management Plan.

I recognize that adequate funding for program implementation has been a concern for several grantees.
As we continue to work out these issues, please be assured that agency staff recognize the need for
flexibility during titis time of change and transition.

I would like to express the Department's appreciation to the Marinette County Land & Water
Conservation Department Staff that participated in preparing this plan. The implementation of the
Middle Peshtigo-Thunder Rivers Priority Watershed Project will greatly enhance the regional water
quality and set a standard for future projects selected as part of the Wisconsin Nonpoint Source
Pollution Abatement Program.

Sincerely, f .
M “
George E. Meyer .

Secretary

cc: Ben Brancel, DATCP - Bob Uphoftf, LWCB
Bill Kowalski, Marinette County LWCD Barbara Kneer, DNR, CF/8
John Young - NER Jill Jonas, DNR, WT/2

Greg Cleereman, Marinette County LWCD

Tracey Teodecki, DNR, LF/4

Mark Anderson, Marinette County LWCC | Len Olson, DATCP

Prnted on
Recytled
Paper

- Quality Natural Resources Management
Through Excellent Customer Service






State of Wisconsin'\ DEPARTMENT OF NATURAL RESOURCES

' 101 S, Webster St.
Tommy G. Thompson, Governor Box 7924

George E. Meyer, Secretary Madison, Wisconsin 53707-7921
WISCONSIN B Telephone 608-266-2621
DEPT. OF NATURAL RESOURCES ) FAX 608-267-3579

TDD 608-267-6897

July 24, 1998

Leland Rimes, Chair
Oconto County Board
301 Washington St.
Oconto, WI 541353

Subject: Middle Peshtigo-Thunder Rivers Priority Watershed Plan
Dear Mr. Rimes:

1 am pleased to approve the Middle Peshtigo-Thunder Rivers Priority Watershed Plan prepared through
the Wisconsin Nonpoint Source Pollution Abatement Program. This plan meets the intent and
conditions of s. 281.65, Wisconsin Statutes, and Chapter NR 120, Wisconsin Administrative Code.
This plan has been reviewed by the Department of Agriculture, Trade and Consumer Protection and
was approved by the State Land and Water Conservation Board on August 3, 1998. [ am also
approving this plan as an amendment to the Upper Green Bay Basin Water Quality Management Plan.

I recognize that adequate funding for program implementation has been a concern for several grantees.
As we continue to work out these issues, please be assured that agency staff recognize the need for
flexibility during this time of change and transition.

I would like to express the Department's appreciation to the Oconto County Land Conservation
Department Staff that participated in preparing this plan. The implementation of the Middle Peshtigo-
Thunder Rivers Priority Watershed Project will greatly enhance the regional water quality and set a
standard for future projects selected as part of the Wisconsin Nonpoint Source Pollution Abatement

Program. _
— & W W - _
/ |

Sincerely,

George E. Meyer

Secretary
cc: Ben Brancel, DATCP Bob Uphoff, LWCB
Tom Milheiser, Oconto Co. LCD John Young - NER
Greg Cleereman, Marinette Co. LWCD Barbara Kneer, DNR, CF/8
Clifford Sellen, Oconto Co. LCC , Iill Jonas, DNR, WT/2
Tracey Teodecki, DNR, LF/4 ‘ Len Olson, DATCP
@ Quality Natural Resources Management

Recyeled
Paper

Provadoa Through Excellent Customer Service






RESOLUTION NO. 95-99-8

ADOPTING THE NONPOINT SOURCE CONTROL PLAN FOR THE MIDDLE
PESHTIGO-THUNDER RIVERS PRIORITY WATERSHED PROJECT

WHEREAS, the Middle Peshtigo-Thunder Rivers Watershed was designated by the

Department of Natural Resources in 1996 under the Wisconsin Nonpoint Source Water
Pollution Abatement Program, and

WHEREAS, this project is a continuation of the Middle Peshtigo-Thunder Rivers Watershed

Project and compliments the goals of improved water quality in the Middle Peshtigo-Thunder
Rivers, and

WHEREAS; the Marinette County Land & Water Conservation Department in cooperation
with the Department of Natural Resources and the Department of Agriculture, Trade and

‘Consumer Protection conducted a detailed inventory of the land use within the watershed in
1996 and 1997, and

WHEREAS, this inventory resulted in the development of a detailed nonpoint source control
“plan for the watershed, and

WHEREAS, a number of public informational meetings have been conducted throughout the
watershed, and an official public hearing was conducted on April 29, 1998, and

WHEREAS, pertinent public comments have been incorporated into the plan, and

WHEREAS, the County wishing to receive cost sharing grants for landowners in the watershed
must first adopt the Middle Peshtigo-Thunder Rivers Watershed Plan.

NOW, THEREFORE,’ BE IT RESOLVED, by the Board of Supérvisors of the County of
Marinette that the Middle Peshtigo-Thunder Rivers Watershed Nonpoint Source Priority
Watershed Plan be adopted and the implementation of the plan begin as soon as possible.

Approved by a majority of a quorum of the Marinette County Board of Supervisors this

& ™ day of A4y , 1998,

State of Wisconsin
CoumvofMannana l
P Co unty Clerk ln and

R T TBAP S

AddlpKStaid!, Chairperson Don E. Phllllpscﬂﬂh%(g}% mw"gnﬁ a mbfaﬂ':

County Board of Supervisors in said
Mg L

FISCAL NOTE: No fiscal impact in 1993. Wc !S

County Clerk
Marinatte Wisconsin
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TO:  The Honorable Chairman and Members of the Oconto County Board of Supervisors

RESOLUTION # 35 - 1998

RE: Adopting the Middle Peshtigo & Thunder River Non Point Source Priority Watcrshed Plan

WHEREAS, the Middic Peshtigo and Thunder Rivers Watcrshed was designated by the

..... Department of Natural Resources in 1996 under the Wisconsin Nonpoint Source Water Pollution

Abatcment Program, and

WHEREAS, this project is a continuation of the Middle Peshtigo & Thunder Rivers Watershed
Project and compliments the goals of improved water quality in the Middle Peshtigo & Thunder Rivers, and

WHEREAS, the Marinctte County Land and Water Conservation Department in cooperation with
Oconto Co Land Conservation Division, the Department of Natural Resources and the Department of
Agriculture, Trade and Consumer Protection conducted a detailed inventory of the land use within the

watershed in 1996 and 1997, and’

 WHEREAS, this inventory resulted in the development of a detailed nonpoint source control plan

for the watershed, and

WHEREAS, Marinette County Land and Water Conservation Department conducted a number of
public informational meetings and hearings throughout the watershed, and

WHEREAS, pertinent public comments have been incorporated into the plan, and

WHEREAS, the Counties wishing to receive cost sharing grants for landowners in the watershed
mus: Srst adopt the Middle Peshtigo & Thunder Rivers Watershed Plan.

NOW, THEREFORE, BE IT RESOLVED, by f.he Board of Supervisors of the County of Oconto
that Middle Peshtigo & Thunder Rivers Watershed Nonpoint Source Priority Watershed Plan be adopted

BY: THE LAND CONSERVATION Co

MEr Codorre Vit S Frecles

and implementation of the plan begin as soon as possible.

Submitted this 21st day of May, 1998

U Bud

Russet Brock

Everett Carlson J James Schrocder

- -

iewed by Corporation Coupsel:
N

Initials of Datc Reviewed
Corp. Counse!

Bill Grady

0

Donald Telford./
Adopted by:
Votc:
AYCS 28 Nays
STATE OF W1
County ocon%SoCONSIN } |, Rose Stelimacher

do hereby cert
the above is a tnye and correct copy of ¥he Sﬁgﬁﬂii

now on file in the office of the County Clerk and that

gn\lvhali t;1adtnpled by the Gconto County Board of Supervisors

Datar \5’5’"‘73’ ﬂu \%ﬂcé/é/

Absent 3
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Middle Pes_htigo_ - Thunder Rivers
Priority Watershed

Project Summary

- Introduction

The purpose of the Nonpoint Source Control Plan developed for this project is to assess the nonpoint
pollution in the Middle Peshtigo-Thunder Rivers Watershed and guide the implementation of pollution
prevention and control measures during the next ten years. These prevention and control measures are
needed to maintain the excellent water quality in the watershed and to meet specific water resource
objectives for the Middle Peshtigo-Thunder Rivers Watershed.

'The Middle Peshtigo-Thunder Rivers Watershed is unique in that it has a protection orientation rather
“than the traditional remediation focus. - This project will take a proactive approach to prevent nonpoint
‘source pollution and the loss of fish and wildlife habitat. The primary objective of the project is to
protect water quality and reduce existing gources of nonpoint source pollution. The project has a
strong emphasis on citizen and landowner education. Watershed residents need to learn how land
management practices used in the watershed, and their individual actions and choices, have a direct
impact on water quality. :

The Nonpoint Source Pollution Control Plan for the Middle Peshtigo-Thunder Rivers priority
watershed was prepared by the Department of Natural Resources (DNR), the Department of
Agriculture, Trade and Consumer Protection (DATCP), and the Marinette and Oconto Counties Land
. & Water Conservation Departments. The Land and Water Conservation Board selected the Middle
Peshtigo-Thunder Rivers watershed as a priority watershed project in 1995. The State Legislature
created the Nonpoint Source Pollution Abatement Program in 1978. The goal of the program is to
protect and improve water quality in lakes, streams, wetlands and groundwater by reducing pollutants
from urban and rural nonpoint sources.

General Watershed Characteristics

The Middle Peshtigo-Thunder Rivers Watershed drains 194-square-miles of land. Approximately 76%
of the watershed is located in Marinette County, 23% is located in Oconto County, and 1% is in Forest
County in northeast Wisconsin. The watershed is within the Upper Green Bay Basin and drains to
Upper Green Bay, and ultimately to Lake Michigan. The watershed is divided into six smaller
drainage areas, called subwatersheds, for this planning effort (see map S-1).






Map S-1  Middle Peshtigo-Thunder Rivers Priority Watershed

./“\," Subwatershed Boundary|
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Forestry is the most prominent land use in the watershed, as listed in table S-1. The year round
population in the watershed is approximately 2,900, however, the seasonal population is near 10,000
and is growing. Most of the watershed population lives in single family dwellings outside of
incorporated areas. Waterfront development within the watershed has increased 139% since 1976.

Table S-1 Land Uses in the Middle Peshtigo-Thunder Rivers Watershed

Land Use Acres Percent
Woodland 87,987 : 71.0%
Wetland : . 16,788 13.5%
Developed 7,363 59%
Agriculture 5,444 4.4%
Surface Water 3,618 2.9%
Roads 1,604 ' : 1.3%
Developed Riparian Land 1,146 0.9%
Total , 123,950 100.0%

The Middle Peshtigo-Thunder Rivers Watershed is a popular recreation destination for sight-seers,
anglers, hunters, and boaters. The watershed encompasses many miles of Class I trout water, ten watet
bodies that have been designated as Outstanding Resource Waters, or Exceptional Resource Waters,
more than 50 beautiful lakes, an_d three impoundments on the Peshtigo River.

Lakefront property owners across the state say that “peace and quiet” and “natural beauty and wildlife”
are the most important reasons for owning lakefront property. Yet these amenities are rapidly being
eliminated by increased development. Violations of Shoreland Zoning due to excessive removal of
vegetation are commonplace. Filling of riparian wetlands, removal of aquatic vegetation, and
destruction of aquatic and riparian habitats are epidemic.

Local citizenry and officials have difficulty understanding how their personal actions and activities on
the land directly impact water quality and the environment. Very few people are against clean water
and a healthy environment. The challenge is to educate people and provide the motivation to alter
behavior and land use and land management practices, and to preserve and protect the natural
resources within the watershed.

Water Quality

Water quality throughout the watershed is in good to excellent condition, and the natural environment
is healthy. However, there are serious threats on the horizon to ground and surface water. Proximity
to population centers and the existing high quality water resources make the watershed very attractive
to recreationists, retirees, and seasonal residents. '





Ground water in the watershed is among the most susceptible in the state to contamination due to the
soils in the area. The Village of Crivitz has already had to abandon one municipal well because of
contamination. Most watershed residents rely on shallow driven sand point wells for home water
supplies. These wells are easily contaminated by improper land use and poor management practices.

Riparian development is the greatest threat to surface water quality in the Middle Peshtigo-Thunder
Rivers Watershed. Rapid increases in waterfront land prices are driving development pressure ever
higher. As a result of increased land prices, otherwise unattractive, wet, rocky, or steep parcels face
development. It is more difficult to alter these landscapes without harming nearby water resources.
Crucial riparian habitats and wetlands are being lost and water quality is becoming degraded.

Sources of Nonpoint Pollution

The Marinette County Land & Water Conservation Department collected data on developed riparian
lots, streambanks, all agricultural lands, and barnyards. These data were used to estimate the pollution
potentials for these nonpoint sources, The average amount of sediment and phosphorus from each
developed riparian lot was also estimated. The amount of phosphorus (organic) carried in runoff from
each barnyard to a receiving stream was calculated and nitrogen from barnyards draining to closed
depressions was estimated. The amount of sediment reaching streams from agricultural lands was also
determined. '

The following is a summary of the inventory resuits:

Developed Riparian Shoreline Inventory Results

Two-hundred eighty-two developed riparian lots were assessed.
At least 26 % had moderate or greater shoreline erosion.

. 60% did not meet local shoreland zoning standards, primarily due to excessive removal of
shoreline vegetation or structures built within the 75-foot set back.
. Existing developed properties and those under construction were estimated to contribute 590 Ibs.

of phosphorus to surface waters annually.

Barnyard Runoff Invenfory Results

. Sixteen barnyards were assessed.
. These barnyards were found to contribute 119 lbs. of phosphorus to surface waters.
. These barnyards were found to contribute 27,829 lbs. of nitrogen to closed depressions.

Upland Sediment Inventory Results

. 5,444 acres were inventoried.
. 782 tons of cropland sediment is delivered to streams annually.






Wetland Inventory

) The inventory identified 16,788 acres of wetlands. 2,042 acres of wetlands have been drained.

Groundwater Inventory

At this time, groundwater resources in the Middle Peshtigo-Thunder Rivers watershed are generally
considered to be good. However, the aquifers are shallow and the soils are sandy and very susceptible
to contamination.

The groundwater inventory for the watershed is summarized in table S-2.

Table S-2  Groundwater inventory results in the Middle Peshtigo-Thunder Rivers

watershed
>PAL | >ES | Atrazine Detectable
48 samples taken for nitrate & nitrite 4 2 0
50 samples taken for Atrazine 1 0 3

PAL - preventative action limit for nitrate and nitrite
ES - enforcement standard for nitrate and nitrite

Enforcement Standard (ES) Health Advisory Level: The concentration of a substance at which a
facility regulated by COMM, DATCP, DOT or DNR must take action to reduce the concéntration of
the substance in groundwater.

Preventative Action Limit (PAL): A lower concentration of a contaminant than the Enforcement
Standard. The PAL serves to inform WDNR of potential groundwater contamination problems,
establish the level at which efforts to control the contamination should begin, and provide a basis for
design codes and management criteria.






Water Quality Goals and Pollutant Reduction
Objectives

The goal of the Middle Peshtigo-Thunder Rivers watershed project is:

To protect the water resources and fish and wildlife habitat in the watershed, and
ultimately the Peshtigo River ana‘ Green Bay.

This goal will be accomplished by meeting the following objectives:

I.

SR W

o -

Educating citizens, businesses, county, state, federal, and local units of government about how
their personal actions and decisions affect water quality.

Adopting good riparian stewardship BMPs.

Protecting riparian habitat and sensitive littoral areas from recreational use and development.
Adopting Best Management Practices (BMPs) for all agricultural activities within the watershed.
Ensuring forestry BMPs are implemented on all lands.

Improving enforcement of environmental quality related laws, codes, and ordinances on a
federal, state, county, and local level.

Protecting the cold water nature of watershed streams.

Protecting wetlands and headwater areas.

Protecting groundwater quality that is a source of water to streams, lakes, wetlands and people.

The following pollution reductions will be targeted throughout the watershed.

Sediment Objectives:

Reduce overall sediment delivered by 44 percent. To meet this objective, the following is needed:

40 percent reduction in sediment reaching streams from agricultural croplands in all
subwatersheds.

repair all gully erosion sites and all acute streambank erosion sites

55 percent reduction in shoreline and streambank sediment delivered to surface waters.

Phosphorus Objective:

‘Reduce overall phosphorus loading by 30 percent. To meet this objective, the following is needed:

40 percent reduction in phosphorous from barnyards draining to surface waters in all
subwatersheds.

40 percent reduction in phosphorous from land spread manure.

30 percent reduction of urban style lawns in the 75-foot setback on developed riparian
properties in the watershed. '

Shorehne Buffers (or the Shoreline Habitat Restoration BMP) will be installed on 75 riparian

lots.!

'The Shoreline Habitat Restoration Interim BMP is currently being reviewed by DNR's Bureau of Watershed

Management for its ability to protect water quality. Upon approval, it will be eligible for use in this watershed.
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Groundwater Objective:

Protect and enhance the groundwater in the Middle Peshtigo-Thunder Rivers watershed. To meet this
objective, the following is needed:

. Properly seal all unused wells within the watershed.

) Encourage the Village of Crivitz to draft a Wellhead Protection Plan and create a Wellhead
Protection Ordinance.

. Provide cost sharing for Nutrient and Pest Management for all watershed farmers.

Management Actions

Management actions are described in terms of best management practices (BMPs) that are needed to
control nonpoint sources to the pollutant levels described above. Cost-share funds will be available
through the Wisconsin Nonpoint Source Water Pollution Abatement Program for certain BMPs. The
Marinette County LWCD will contact all landowners who are eligible to receive cost-share funds
during the project’s implementation. Because most of the watershed lands located within Ocento
County are forested, and lie within the boundaries of the Nicolet National Forest, Oconto County LCD
staff does not anticipate making landowner contacts for cost share agreements. '

Management classifications are determined based on the level of pollution control needed to achieve
water quality objectives in the watershed. Specific sites or areas within the watershed are designated as
either “critical,” “eligible,” or “ineligible”. Designation as a critical site indicates that controlling that
source of pollution is essential for meeting the pollution reduction goals of the project. Nonpoint
sources which are classified as eligible, but not critical, contribute less of the pollutant load, but are
eligible for cost sharing to further insure that water quality objectives are mef. Landowners with
eligible sites need not control every eligible source to receive cost-sharing assistance.

Marinette County staff will also examine the need for wellhead protection areas. These are surface and
subsurface areas surrounding a water well or well field, supplying a public water system, through
which contaminants are reasonably likely to move toward the ground water source.

Shoreline Erosion

All bare and eroding shoreline/stream bank reaches in the watershed will be eligible for BMPs, with an
emphasis on controlling erosion to improve fish and wildlife habitat. Priority for installation of BMPs
will be given to sites. that are actively eroding, have largely non- vegetated surfaces, or have urban
style manicured lawns greater than 30 feet wide at the water’s edge. Developed lots on watershed
lakes and streams that do not meet the Marinette County Shoreland Zoning Ordinance vegetative
removal limits will be eligible for cost sharing.

Cropland Erosion

The Water Resources Appraisal for the watershed revealed little evidence of cropland erosion.
Agricultural operations are located in just 2 of the subwatersheds in the project, nonetheless, cropland
erosion can be controlled to protect water quality. A 40% reduction in sediment from eroding fields is
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targeted for agricultural lands. Critical fields are defined as those that are contributing sediiment to
streams at a rate greater than 0.6 tons/acre/year and have soil loss greater than “T”. Approximately
428 acres of cropland have been identified as critical. Controlling nonpoint source pollution from these
areas will control an estimated 12.3 percent of the upland sediment load (96 tons) of the watershed.
The average sediment delivery rate for all subwatersheds is 0.13/tons/acre/year. Cropland classified as
eligible will include land contributing sediment to streams at a rate greater than 0.1 tons/acre/year.

Ground Water

“Groundwater in the watershed is generally good at this time. However, watershed soils are shallow
and very susceptible to pollution. All abandoned and unused wells are eligible for cost sharing for the
well abandonment BMP. The Village of Crivitz will be encouraged to create a well head protection
area around their municipal wells in an effort to protect the recharge areas for the wells. All watershed
farmers will be eligible for nutrient management cost-sharing.

Barnyard Runoff

The objective for barnyard runoff control in the watershed is to reduce phosphorus loading to streams
by a total of 40%. Barnyard sites contributing a phosphorus load greater than 50 lbs. annually will be
designated as critical for control. There is one barnyard in the watershed that falls into this category.
Barnyard sites that contribute between 20 lbs. and 50 Ibs. of phosphorus annually will be-considered
eligible for cost-sharing. Barnyard sites in this category will need to reduce annual phosphorus loading
to less than ten pounds in order to reach the project's phosphorus reduction objective.

Nitrogen is the nutrient of most concern to ground water due its potential impacts on human health.
Internally drained barnyards drain to surface depressions or wetlands rather than directly to surface
waters. Soils within the watershed are among the most susceptible in the state to ground water
contamination. Therefore all internally drained barnyards within the watershed delivering greater than
2000 Ibs. of mtrogen/year will be eligible for cost sharing,

Manure Spreading

An operation is eligible for a manure storage facility if a preliminary nutrient management plan
developed with the Manure Storage Rating Guide (MSRG) for.surface waters demonstrates that manure
cannot be feasibly managed during periods of snow covered, frozen and saturated conditions, without
the installation of storage practices.

If the runoff from manure at the site is directly impacting surface waters, that site will be considered
eligible for cost sharing. A nutrient management plan may also be needed to demonstrate proper
utilization of the manure. The sandy soils in the Middle Peshtigo-Thunder Rivers Watershed are
among the most susceptible in the state to ground water contamination.





Project Implementation

Project Emplementation is scheduled to begin in August, 1998, and will continue for 10 years.
Implementation will consist of continuous educational activities for watershed residents, the signing of
cost share agreements, and Best Management Practice (BMP) installation. Implementation will focus
on the installation of BMPs in developed riparian areas and in agricultural areas.

Project Cost Estimates

Project cost estimates are based on projections developed by agency planners and local staff.
Historically, the actual expenditures for projects are less than estimated costs.

Table S-3 Cost Estimates for the Middle Peshtigo-Thunder Rivers Priority Watershed

Project.
Eligible Activity Total Cost State Share
Cost Sharing $1,010,594 $696,775
Easements $75,000 $75,000
Marinette County Staffing $985,000 $985,000
Educational Activities $110,000 $110,000
Totals $2,180,594 $1,866,775
Disclaimer

Meeting project pollution reduction goals and objectives, as well as those for Information and
Education, depends on maintaining the funding and staffing levels called for in the Nonpoint Source
Pollution Control Plan for the Middle Peshtigo - Thunder Rivers Watershed. The current Financing
Plan for Priority Watershed Projects does not provide sufficient funding to reach the goals and
objectives of the plan. Until funding levels are increased, meeting plan goals will not be possible.

Information and Education

Currently, water quality in the Middle Peshtigo-Thunder Rivers watershed is good, and the local
environment is healthy. However, there are serious threats to surface and ground water on the

- horizon. Local citizens need to be aware of the possible threats to water quality. A strong information
and education plan is the most important component of this protection oriented watershed project.

The overall goal of the information & education activities for the watershed is: -

Residents of the watershed will make decisions and take actions that provide long term
protection for surface and groundwater in the Middle Peshtigo-Thunder Rivers Watershed.





This will be accomplished through the following objectives:

1)

2)

3)

4)

5)

6)

7)

Assist rural and village residents, especially riparian landowners, in minimizing the impact of
nutrients, sediment, and other pollutants from their properties and septic systems on water
quality. Help these residents understand the connection between their actions on the land and

water quality.

Create a sense of stewardship and appreciation for local water resources while providing the
skills and knowledge to preserve them. :

Assist local government officials and citizens to better understand the benefits of land use
planning, shoreland zoning, and septic system ordinances.

Assist farmers, contractors, and loggers in minimizing the 1mpact of nutrients, sediment, and
other pollutants on water quality.

Develop strategies and resources to increase environmental awareness in local schools.
Create a recognition program for landowners who install best management practices and for
those whose property was being managed in an environmentally friendly manner before

implementation of the watershed project began,

Form partnerships with local stakeholders interested in protecting water and environmental
quality.

Project Evaluation and Monitoring

The evaluation strategy for the project involves collecting, analyzing, and reporting information to
track progress in three areas.

1. Administrative: This category includes the progress in providing technical and financial
assistance to eligible landowners, and carrying out the education activities identified in the
plan. The Marinette County LWCD will track the progress in this area and report to the
WDNR and DATCP annually.

2. Pollutant Reduction Levels: The Mérinette County LWCD will calculate the reductions
in nonpoint source pollutant loadings resulting from changes in land use practices and
report to the WDNR and DATCP at an annual review meeting.

3. Watershed Resource Evaluation Monitoring: Limited funds and the intensive staffing
needed to properly evaluate water quality changes prohibits monitoring each watershed
individually. DNR may choose to conduct monitoring activities periodically during the
project and at the end of the project.
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CHAPTER ONE
Purpose, Legal Status and General
Description

Wisconsin Nonpoint Source Water Pollution
Abatement Program

The State Legislature created the Wisconsin Nonpoint Source Water Pollution Abatement Program in
1978. The goal of the Program is to improve and protect the water quality of streams, lakes, wetlands,
and groundwater by reducing pollutants from urban and rural nonpoint sources. The 194-square-mile
Middle Peshtigo-Thunder Rivers Watershed is located in Marinette, Oconto, and Forest Counties. It
was designated a "priority watershed" in 1995, and planning began in 1996. The primary objective of
this project is to protect and enhance the water quality of the surfacewater and groundwater in the
Middle Peshtigo-Thunder Rivers Watershed. The Middle Peshtigo-Thunder Rivers is part of the Upper
Green Bay Basin. :

Nonpoint sources of pollution in the watershed include: erosion from developing areas, runoff from
established riparian lands, eroding agricultural and timber harvesting areas, eroding streambanks and
roadsides and runoff from livestock wastes and agricultural practices. Pollutants from nonpoint sources
are carried to the surface water or groundwater through rainfall runoff or seepage, and snow melt.

The following is an overview of the Nonpoint Source (NPS) Priority Watershed program:

U The Department of Natural Resources (DNR) administers the program in cooperation with the
Department of Agriculture, Trade and Consumer Protection (DATCP). Wisconsin is divided into
333 discrete Hydrologic units called watersheds. These watersheds are assessed for water quality
concerns as part of a comprehensive basin planning program. Watersheds with a high degree of
water quality impairment from nonpoint sources of pollution become eligible for consideration as
a priority watershed project. As directed by the state legislature, these high-ranking watersheds
must be planned by 2015. Designation as a priority watershed project enables special financial
support to local governments and private landowners in the watershed to reduce nonpoint source
pollution.

. A priority watershed project is guided by a plan such as this one, prepared cooperatively by the
DNR, DATCP and local units of government, with input from a local citizen's advisory
committee. Project staff will evaluate the conditions of surface water and groundwater, and
inventory the types of land use and nonpoint sources of pollution throughout the watershed. The
priority watershed plan assesses nonpoint and other sources of water pollution and identifies best
management practices (BMPs) needed to control pollutants to meet specific ‘water resource
objectives. The plan guides implementation of these practices to improve water quality,

. Upon approval by state and local authorities, local units of government implement the plan.
Water quality improvement is achieved through mandatory and voluntary implementation of
nonpoint source controls (BMPs) and the adoption of ordinances. Landowners, land renters,
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counties, cities, villages, towns, sanitary districts, lake districts, and regional planning
commissions are eligible to participate.

. Technical assistance is provided to aid in the design of BMPs. State level cost-share assistance is
available to help offset the cost of installing these practices. Eligible landowners and local units
of government are contacted by the local staff to determine their interest in installing the BMPs
identified in the plan. Signed cost-share agreements list the practices, costs, cost-share amounts
and a schedule to install management practices. Municipal governments are also assisted in
developing and installing BMPs to reduce urban pollutants,

. Informational and educational activities are developed to encourage participation.

. The DNR and DATCP review the progress of the counties and other implementing units of
government, and provide assistance throughout the ten-year project. The DNR monitors
improvements in water quality resulting from control of nonpoint sources in the watershed.

Legal Status of the Nonpoint Source Control Plan

The Middle Peshtigo-Thunder Rivers Priority Watershed Plan was prepared under the authority of the
Wisconsin Nonpoint Source Water Pollution Abatement Program described in Section 281.65 of the
Wisconsin Statutes and Chapter NR 120 of the Wisconsin Administrative Code. It was prepared
through the cooperative efforts of the DNR, DATCP, Marinette County Land & Water Conservation
Department, Oconto County Land Conservation Department and the Middle Peshtigo-Thunder Rivers
Citizens Advisory Committee.

This watershed plan is the basis for the DNR to enter cost-share and local assistance grants with
agencies responsible for project implementation and will be used as a guide to implement measures to
achieve desired water quality conditions. If a discrepancy occurs between this plan and the statutes or
the administrative rules, or if statutes or rules change during implementation, the statutes and rules will
supersede the plan. This watershed plan does not in any way preclude the use by local, state or federal
governments of normal regulatory procedures developed to protect the environment. All local, state
and federal permit procedures must be followed. In addition, this plan does not preclude the DNR
from using its authority under chapters 280 to 300 of the state statutes to regulate significant nonpoint
pollution sources in the project area. '

This priority watershed plan was approved by DNR following approvals by the Oconto County Land
Conservation Committee, the Marinette County Land Conservation Committee and the Land and Water
Conservation Board.

Amendments to the Plan
This plan is subject to the amendment process under NR 120. 08(4) for substantive changes. The

Department of Natural Resources will decide with the local sponsors if a proposed change will require
a formal plan amendment.
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Relationship of the Nonpoint Source Control Plan to the Stormwater
Discharge Permit Program

Wisconsin's Pollution Discharge Elimination System (WPDES) Storm Water Permit Program is
administered by DNR's Bureau of Watershed Management under Section 283 of the Wisconsin Statutes
and Ch. NR 216 Wis Admin. Code. This program is regulatory and not grant dependent and applies to
certain classes of dischargers statewide as identified in NR 216. However, in some cases, permit
activities are similar to activities identified in the watershed plan. If this is true, then nonpoint source
implementation grants may be used to fand permit activities. Examples include: construction site
‘erosion control, stormwater ordinance development, and stormwater management plans. Practices to
control construction site erosion and stormwater runoff from new development are not eligible for cost-
sharing. In industrial areas, cost sharing is available as specified in NR 120.17 — only in the
nonindustrial parts of facilities where a problem has also been identified in the priority watershed plan.

Priority Watershed Project Planning and
Implementation Phases

Planning Phase

The planning phase of the Middle Peshtigo-Thunder Rivers Priority Watershed project began in 1996.
The following information gathering and evaluation activities were completed during this stage:

Determine the conditions and uses of groundwater, streams, and lakes.

e . Inventory types of land uses and severity of nonpoint sources affecting groundwater, streams and
lakes. , '
. Evaluate the types and severity of other factors which may be affecting water quality. Examples

include discharges-from municipal wastewater treatment plants and natural or endemic stream
conditions. (This has been completed through the ongoing integrated resource management
planning efforts in the Upper Green Bay Basin.)

e . Determine nonpoint source controls and other measures necessary to improve and/or protect
water quality. :
. Prepare and gain approval of a program for local implementation of the project so that plan

recommendations would be carried out.

Implementation Phase

The implementation phase of the Middle Peshtigo-Thunder Rivers Priority Watershed Project began . -
following review of the draft priority watershed plan, a public hearing, and approval by the Oconto
County Board, the Board of Supervisors for Marinette County, DNR, and the Land & Water
Conservation Board. Public review during plan development occurred primarily through the efforts of
the Middle Peshtigo-Thunder Rivers Citizen Advisory Comumittee.

13





During the implementation phase:

. DNR enters local assistance agreements with local units of government that have implementation
responsibilities identified in the plan. These agreements provide funds necessary to maintain the
resources and staff required for plan implementation.

° In the rural portions of the watershed, the Marinette County LWCD and Oconto County LCD
contact eligible landowners about their interest in installing best management practices identified
in the plan.

. In the urban portions of the watershed, the DNR or its designee contacts local units of
government to discuss in detail the required actions for implementing the plan recommendations.

o Inrural areas, the landowner signs a cost-share agreement with the one of the counties that
outlines the practices, costs, cost-share amounts and a schedule for installation of management
practices. Practices are scheduled for installation after an agreement is signed. Practices must be
maintained for at least 10 years. Easements purchased by WDNR must be perpetual. Easements
purchased by any other ehglble unit of government, and funded by DNR, must be for at least 20
years. :

Location and Community Information

: The Middle Peshtigo-Thunder Rivers Watershed is a 194- -square-mile drainage basin found
approximately 70 miles north-northwest of Green Bay (map 1-1). Approximately 76% of the
watershed is located within Marinette County, 23% is in Oconto County, and 1% is in Forest County.
This watershed is among the most popular recreation areas in northeast Wisconsin. It contams many
miles of Class I trout water, beautiful lakes, and High Falls Flowage, a large, heavily used
impoundment. The portion of the watershed within Marinette county is mostly rural and forested in
nature. Only 4.4% of the land use in the entire watershed area is in agriculture. There are no
agricultural operations in Oconto County. Most of the land in Oconto County is held by the Nicolet
National Forest. The M:dclle Peshtigo-Thunder Rivers Watershed is within the Upper Green Bay
Basin.

The Middle Peshtigo-Thunder River Watershed is at a crossroads in terms of water quality and the
environment. Water quality is still good and the local environment healthy. However, there are
serious threats on the horizon to groundwater and surface water. Proximity to population centers and
high quality water resources make the watershed very attractive to tourists, retirees, and seasonal
residents.

Ground water in the watershed is among the most susceptible in the state to contamination. The
Village of Crivitz has already had to abandon one municipal well because of contamination. Most
watershed residents rely on shallow driven sand point wells for home water supplies. These wells are
easily contaminated by improper land use and bad management practices.

Development is the greatest threat to surface water quality in the Middle Peshtigo-Thunder Rivers
Watershed. Rapid increases in waterfront land prices are driving development pressure ever higher.
The amount of privately held riparian land has increased by 139% since 1976. In addition to increases
in land prices, otherwise unattractive wet, rocky, or steep parcels face development. It is more
difficult to alter these landscapes without harming nearby water resources, especially as many land
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owners fail to realize the impacts that land use can have on water quality (Bernthal & Jones, 1997).

* Almost 100 percent of the drained wetlands in the watershed are found in nonagricultural areas. Most
of the drainage activities have occurred in stream corridors or riparian areas. Crucial riparian habitat
- and wetlands are being lost and water quality is becoming degraded.

Lakefront property owners across the state say that “peace and quiet” and “natural beauty and wildlife”
are the most important reasons for owning waterfront property (Czarneski 1996, Shifferd 1996, Korth,
et al., 1994), Yet we are rapidly eliminating those amenities from our lake shores. Violations of local
Shoreland Zoning ordinances due to excessive removal of vegetation are commonplace. Filling of
riparian wetlands, removal of aquatic vegetation, and destruction of aquatic and riparian habitat are
epidemic. User conflicts between anglers, skiers and jet skiers, swimmers, property owners, wildlife
observers, and neighbors are on the rise as we compete for finite resources. These conflicts will only
increase as access to the watershed improves.

Local citizenry and officials don't always realize the impact that their activities on the land have on
water resources and environmental quality. Very few people are against clean water and a healthy

environment. The challenge is to educate people and provide the motivation to alter their behavior,
land use, and land management practices to preserve and protect the natural resources we value.

Civil Divisions

" The Middle Peshtigo-Thunder Rivers Watershed lies within Marinette (76 %), Oconto (23 %), and
* Forest Counties (1%). In Marinette County, portions of the town of Athelstane, Silver Cliff,
Stephenson, and Beaver are within the watershed. The east ends of Riverview and Lakewood
Townships in Oconto County and a small portion of Wabeno Township in Forest County also fail
within the watershed. The village of Crivitz is the only incorporated area in the watershed.

Pubticly owned lands within the watershed total 57,190 acres, or about 46% of the watershed. The
western part of the watershed, mostly in Oconto County, encompasses 26,640 acres of Nicolet National
Forest. Marinette County land covers 27,170 acres of the northern.and south-central portions of the
watershed. The State of Wisconsin owns several scattered parcels of land in the watershed which total
3,380 acres. Wisconsin Public Service Corporation owns 7,035 acres along the Peshtigo River and its
flowages. See map 1-1 for civil divisions.

Population Size and Distribution

The year-round Middle Peshtigo-Thunder Rivers Watershed population is about twenty-nine hundred
people. However, there are many times that number of seasonal, recreational, and occasional users of
the watershed. In the Town of Stephenson for example, the 1990 Census of Population and Housing
showed that 806 housing units were occupied year-round by their owners while 2,653 housing units
were held by seasonal, recreational, and occasional users. Many of these units will be.occupied year-
round as their owners retire to the watershed. Population in the watershed has increased about 10.7
percent since 1980. Regional trends suggest that the watershed's population will continue to expand.
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Land Uses

Rural land uses predominate in the watershed. Woodland is the most important land use, comprising
71.0 percent. Woodland is most commonly used for recreation. Hunting and fishing are very popular
recreational activities. Agricultural land comprises 4.4% of the land use in the watershed, and dairy
farming is the primary agricultural activity. Farming activity within the watershed is generally
declining, Developed land occupies about 7.2 percent of the watershed (table 1-1) and has increased
by more than 100 percent since 1976. :

Table 1-1 Land Uses in the Middle Peshtigo-Thunder Rivers Watershed

Land Uses Acres Percent
Agricultural 5,444 4.4%
Woodland 87,987 71.0%
Developed 7,363 ‘ 5.9%
Developed Riparian 1,146 0.9%
Roads ' 1,604 - 1.3%
Surface Water 3,618 2.9%
Wetland - 16,788 13.5%
Total Land Use - 123,950 100.0%

Source: DNR & Marinette County LWCD

Development Trends

Waterfront development is increasing rapidly in the watershed, and has increased 139% since 1976.
Lakefront property values are also on the increase. On some Marinette County Lakes, minimum size

- lots sell for as much as $100,000. This same trend is being followed state wide. The Northern Lakes
and Shorelands study (WDNR, 1996) supports this trend. Some of the findings of this study are listed.
below.

. Statewide, since the 1960s, approximately 60% of previously undeveloped, privately held lakes,
10 acres or larger have been developed with one or more dwellings.
o All remaining lakes 10 acres and larger will be developed within 20 years, This will occur

much sooner if the current high rate of development continues unabated.

From 1960 to 1995 the total number of dwellings on the 235 lakes monitored for the report
increased by 216%

. The average overall density of development in Wisconsin has increased by 60% since 1960.

The Northern Lakes and Shorelines study and others suggest that saturation has occurred on
developable waterfront property. The number of local building permits has increased dramatically
while the number of lots remained stagnant (Marcouiller, Preissing, et al., 1996). This lack of
buildable lots has led to buying developed property, removing any existing structures and rebuilding
completely. This is a costly and environmentally damaging action. Another trend is the conversion of
recreational homes to four season retirement homes (Marcouiller, Green, et al., 1996). This is often
accompanied by extensive remodeling. Converting these older properties to four-season homes has
lead to much greater habitat loss, runoff pollution and visual obtrusiveness.
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Today, developed riparian properties consist of larger areas of manicured, urban style lawn, more
impervious surfaces, larger houses, and much more intensive maintenance. From the 1940's, the
average riparian lot has seen the amount of lawn increase by over 600%, impervious surfaces increased
- by more than 500%, and nutrients and sediment increase by 600% and 450%, respectively (Sorge and

Panuska, 1997).

“The greatest threat to the ecological integrity of Middle Peshtigo-Thunder River Watershed Lakes is the
development of the riparian area. A survey of riparian development was conducted by boat by
Marinette County LWCD staff. Two-hundred seventy developed riparian lots in Marinette and Oconto
counties were surveyed. Of these, only 108 or 40%, met current county zoning ordinances. Excessive
cutting and removal of natural vegetation in the 50-foot strip adjacent to the Ordinary High Water Mark
(OHWM) constituted the majority of the zoning violations.

A direct correlation between the degree of riparian development and degraded water quality has been
well established. In 1995, a paleolimnological study of Thunder Lake was conducted by the WDNR.
A sediment core was used to document water quality changes that have occurred in the last 150 years .
(Garrison, 1997). The report summary stated:

“Thunder Lake has historically had excellent water quality with low nutrients and high water
clarity. This water quality is beginning to decline, most likely because of shoreline development
in the last 10-15 years. Although logging in the late 1800's likely resulted in considerable
disturbance in the watershed, it did not result in increases of inlake nutrient levels nearly as much
as recent shoreline development. This recent development has also been more destructive than
the initial cottage development in the 1950's and 60's.*

Pressure to develop wet, steep, and rocky areas has increased, especially lake shore wetlands. Filling
of wetlands for development is a problem in Marinette County. The functional values of wetlands have
been well documented. These areas are critical to many wildlife species and have been shown to
protect water quality. Riparian wildlife habitat is becoming increasingly fragmented. Many species
have been impacted by the loss of quantity and quality of habitat. Bird, mammal, and amphibian
species have been extirpated from many localities because of habitat loss and human disturbance.
Habitat fragmentation places many shoreline dependent species at greater risk of exposure to predation.

Fisheries have suffered from the removal of overhanging cover, woody debris, and aquatic vegetation
from the near shore area for beaches, docks, and access. Removal of these materials cause the loss of
spawning and nursery areas, ambush sites for game fish, and habitat for aquatic insects, which are an
important food source. A Canadian study (Collins, 1997) found that feeding rates by fish are seven
times higher along undeveloped shorelines compared with lakeside lawns.

Economy

The economy within the Middle Peshtigo-Thunder River Watershed is heavily dependent on tourism
and to a lesser degree light industry and agriculture. Tourism generates more than $50 million in
Marinette County annually. A social and economic survey conducted in Marinette County found that
between 70 and 80 percent of recreational users said clean water is an important factor in choosing to
vacation in Marinette County.
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High Falls Flowage may be the most heavily used body of water in the county. The flowage, along with
the other high quality lakes and trout streams in the watershed attracts a disproportionate number of
tourist dollars to watershed restaurants, resorts, and businesses. Protecting water quality in the region is
essential to sustaining a robust economy.
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CHAPTER TWO

Watershed Conditions and Nonpoint
Sources of Pollution

This chapter discusses the physical characteristics, existing conditions, nonpoint sources, objectives and
management categories for the water resources in the priority watershed. Information is presented for
each subwatershed and by pollution source.

Physical Setting

Climate and Precipitation

The frequency, duration and amount of precipitation influence surface and groundwater quality and
quantity, soil moisture content, runoff characteristics, and the physical condition of waterways. The
Middle Peshtigo-Thunder Rivers Watershed lies in the continental zone which is characterized by
winters which are long, cold and snowy and summers which are mostly warm with periods of hot
humid conditions. Winter mean temperatures average 16 degrees Fahrenheit (F). Winter low
temperatures average 5 degrees F. The average mean summer temperature is 66 degrees F, with an
average high temperature of 79 degrees F. Mean annual precipitation for the region is about 33 inches
of rain and melted snow; the majority falls as thunderstorms during April through September. Most
runoff occurs in February, March, and April when the land surface is frozen and soil moisture is
highest. :

Topography

The landscape in the watershed is primarily the result of continental glaciation. Two prominent
quartzite knobs, or hills, McCaslin Mountain and Thunder Mountain protrude through the glacial
deposits on the west side of the watershed. Most of the watershed consists of several nearly level to
very steep out wash plains, with one that is pitted in the western part. The majority of lakes in the
watershed occur in this pitted outwash area. The remainder of the watershed is gently sloping to very
steep end moraines that mark the edge of the Langlade Lobe that entered the watershed from the west
and the Green Bay Lobe that entered from the east. Elevation ranges from 1,632 feet on McCaslin
Mountain to 660 feet in the southeast corner of the watershed.

High Falls Flowage, near the center of the watershed, is the largest body of water in the watershed at
approximately 1,500 acres.
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Geology
The Middle Peshtigo-Thunder Rivers Watershed is underlain by two major bedrock formations. The

“western part of the watershed consists of Precambrian igneous and metamorphic bedrock with many
outcrops. The eastern part is underlain by Cambrian sandstone and dolomite that has some outcrops

along the Peshtigo River.

Soils

Areas Dominated by Soils Formed in Glacial Outwash

‘Two soil associations that formed in glacial outwash make up most the Middle Peshtigo-Thunder Rivers .
Watershed.

. Menahga Association- Nearly level to steep, excessively drained sandy- soils on outwash plains.
. Pence-Padus Association - Nearly level to very steep, well drained, loamy soils in outwash
plains, stream terraces, moraines, kames, and eskers.

The major soils in these associations are used primarily for woodland with a few areas used for
cultivated crops and pasture. The main concerns in managing woodland on Menahga soils are seedling
mortality, and equipment limitations and controlling water erosion on steeper areas in these
associations. Crop yields on cultivated areas of Menahga soils are limited by low available water
capacity and are also subject to soil blowing. These soils are poorly suited to septic tank absorption
fields because of poor filtering capacity and the danger of groundwater pollution.

Areas Dominated by Soils Formed in Glacial Till

There is one association formed in the western part of the watershed.

. Sarona-Keweenaw-Kennan Association - Nearly level to very steep, well drained, loamy soils on
moraines,

The major soils in this association are used primarily for woodland. The main concern on the less
-sloping areas of Sarona and Kennan soils is equipment limitations because of low strength during wet
seasons. Controlling water erosion and equipment limitations are concerns on steeper areas of these
soils. The less sloping areas of Sarona and Kennan soils are moderately suited to septic tank absorption
“fields.

Areas Dominated by Soils Formed in Glacial Till and Outwash

Only one soil association, formed in either glacial till or outwash, is found in the project area. Three
small areas are in the central and eastern part of the watershed.

. Mancelona-Emmet-Menahga Association - Nearly level to excessively drained, sandy and loamy
soils primarily on end moraines.
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The major soils in this association are used for woodland, cultivated crops or pasture. The main
concerns in managing woodland are seedling mortality on Menahga soil and equipment limitations on
Emmet soil because of low strength during wet periods. Soil erosion and equipment limitations are also
concerns on the steeper soils in this association. Crop yields are limited on Mancelona and Menahga
soils because of low available water capacity. Controlling water erosion is a concern on cultivated
areas of Emmet soils. Emmet soil is moderately suited to septic tank absorption fields because of
moderate permeability. Mancelona and Menahga soils are poorly suited to septic tank absorption fields
because of poor filtering capacity and the danger of ground water pollution.

Areas Dominated by Soils Underlain by Bedrock

One association is dominated by soils underlain by igneous and metamorphic bedrock that also has
many outcrops. Three small areas occur in the watershed.

. Ishpeming-Michigarmne-Roék Outcrop Association - Gently sloping to moderately steep,
somewhat excessively to well drained, sandy and loamy soils, and rock outcrops, on outwash
plains and moraines.

The major soils in this association are used primarily for woodland. The main concern in managing for
woodland on these soils is equipment limitations because of low strength on Michigamme soils and the
many bedrock outcrops that occur throughout the association. The soils in this association are poorly
suited to septic tank absorption fields because of the shallowness to bedrock.

Water Resource Conditions and Goals

This section describes the general conditions of the surface and groundwater resources in the Middle
Peshtigo-Thunder Rivers watershed. It describes the classifications used for Wisconsin's waters, then
describes the surface water and recreational resources in the watershed. Descriptions of subwatersheds
are also included and several tables provide summaries of the watershed's resources. Tables 2-1 and 2-
2 in this section summarize the surface water resources of the watershed. Groundwater resources and
quality are also discussed.

Water Use Classifications

Surface water quality standards and criteria are expressions of the conditions considered necessary to
support biological and recreational uses. Water quality standards for recreational and biological uses
are contained in Chapters NR 102, NR 104, and NR 105 Wisconsin Administrative Code.

Besides these standards, other criteria were used to assess the suitability of surface waters for
recreational and biological uses. Data characterizing stream size and accessibility were used to help
determine the suitability and types of recreation a stream can support. Information on current
recreational use of surface waters (provided by users at public access points and discussions with local
officials) is also used to assess suitability of surface waters for recreation. Use classifications and
supporting water quality standards used in evaluating water resource conditions are discussed below.,
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Biological Stream Use

Wisconsin streams are classified according to the biological uses desired for each stream. These
classifications are listed for each strearn in the water quality management plans developed for each
basin, in the subwatershed discussions. Stream classification determines allowable pollutant loads to
the system. Resources are classified as one of the following:

COLD = Coldwater Communities include surface waters capable of supporting a community
of coldwater fish and other aquatic life or serving as a spawning area for coldwater fish species.

WWSF = Warmwater Sport Fish Communities include surface waters capable of supporting a
community of warmwater sport fish and/or serving as a spawning area for warmwater sport fish.

WWEFF = Warmwater Forage Fish Communities include surface waters capable of supporting
an abundant diverse community of forage fish and other aquatic life,

LFF = Limited Forage Fish Communities include surface waters of limited capacity because
of low flow, naturally poor water quality or poor habitat.

ORW = OQutstanding Resource Waters have the highest value as a resource, excellent water
-quality and high quality fisheries. They currently do not receive wastewater discharges and point
source discharges will not be allowed in the future unless the quality of such a discharge meets or
exceeds the quality in the receiving water. This classification includes national and state wild
and scenic rivers and the highest quality Class I trout streams in the state.

ERW = Exceptional Resource Waters have excellent water quality and valued fisheries but
may already receive wastewater discharges or may receive future discharges necessary to correct
environmental or public health problems. This classification includes about 1 ,400 trout stream
segments not classified as Outstanding Resource Waters.

Trout streams carry a separate designation found in "Wisconsin Trout Streams” (DNR Publication
number. 6-3600(80)) and Outstanding/Exceptional Resource Waters, Wisconsin Administrative Code
NR 102.20 and NR 102.11. Trout classes are:

Class I trout streams are high quality, and populations are sustained by natural reproduction.

Class II trout streams have some natural reproduction but may need stocking to maintain a
desirable fishery.

Class III trout streams have no natural reproduction and require annuai stocking of legal-size
fish to provide sport fishing.
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Table 2-1 Classifications and conditions for the streams of the Middle Peshtigo-Thunder Rivers
- Watershed. ‘
Length Use Problems
Stream Name (mi.) | Biological Use/Miles | Classification Source/Impacts
Peshtigo River 34 WWSEF/29 mi  BDAM/HAB,
CLASS 1I/5 mi MIG
Medicine Brook 9 CLASS 1 ERW
Joy Creek 2 WWSE
Thunder River 8 CLASS I :
Thunder Lake Qutlet 1 CLASS II BDAM/HAB,
IR MIG
Thunder Lake Inlet 5 CLASS I _
Handsaw Creek 8 CLASS 1/2.3 mi ERW BDAM/HAB,
CLASS II/5.7 mi MIG
N. Fork Thunder 15 CLASS1 ORW BDAM/HAB,
River MIG
Frieda Creek 1 CLASS 11
Mountain Creek <1 CLASS I
E. Thunder Creek 7 CLASS 1 BDAM/HAB,
. MIG
Smith Creek 1 CLASS I BDAM/HAB,
MIG, FLOW
W. Thunder Creek 2 CLASS I BDAM/HAB,
MIG, FLOW
S. Fork Thunder 5 CLASS 1 BDAM/HAB,
River MIG, FLOW
Forbes Creek -5 CLASS 1 BDAM/HAB,
MIG, FLOW
Hay Creek 6 CLASS 1 BDAM/HAB,
MIG, FLOW
Woods Lake Outlet 2 WWEF BDAM/HAB,
o MIG, FLOW
Eagle Creek 21 CLASS I BDAM/HAB,
' MIG, FLOW
Little Spring Creek 2 CLASS 11 BDAM/HAB,
MIG, FLOW
Marbou Creek 1 COLD BDAM/HAB,"
MIG, FLOW
Homestead Creek 3 CLASS 1I BDAM/HAB, .
MIG, FLOW
Campbell Creek 2 CLASS 1 BDAM/HAB,
| MIG, FLOW
Little Eagle Creek 6 CLASS 1 BDAM/HAB,
MIG, FLOW
LEGEND: Limiting Factors Observed or Potential Sources
HAB - Habitat {lack of cover, sedimentation, scouring ete.) FLOW - Flooding or fluctuating water
BDAM - Beaver dam levels MIG - Fish migration interference
DAM - Cultural dam
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Surface Water and Recreational Resources

For the purposes of this project, the Middle Peshtigo-Thunder Rivers Watershed is subdivided into six
individual subwatersheds. Each subwatershed conveys surface water to the Middle Peshtigo River.
Major tributaries, associated streams, wetlands, the reservoir and subwatershed divides are shown in
map 1-1. See tables 2-1 and 2-2 for the general conditions of major water resources in the Middle
Peshtigo-Thunder Rivers Watershed.

Subwatersheds in the Middle Peshtigo-Thunder Rivers Watershed

Eagle Creek (EC)

North Fork Thunder River (NF)

Thunder River {TR)

High Falls Flowage ' (HEF)

Medicine Brook (MB)

Peshtigo River (PR)
Streams

The Middle Peshtigo-Thunder River Watershed is in Marinette and Oconto Counties with a small
section in Forest County. A large section of the watershed in Oconto County is within the Nicolet
National Forest Boundary. Marinette County and Wisconsin Public Service Corporation (WPSC) own
large sections of the watershed. The major streams in the watershed include the Peshtigo River,
Thunder River, North Fork Thunder River, Eagle Creek, Little Eagle Creek, and Medicine Brook.
High Falls Reservmr is also included.

The watershed exhibits excellent to good water resource conditions largely because of its rural
undeveloped nature. The presence of humic and fulvic acids (picked up frorh organic matter, such as
leaves or wood) gives the rivers a brownish color and decreases clarity; however, the color is not an
indicator of a water quality problem. During non-runoff periods, the streams are fed by groundwater
and run clear. Wetlands are numerous and border many miles of streams and rivers in the watershed.
Land use in the watershed is mostly forest, rural résidential, and recreational with some agriculture
concentrated in the Medicine Brook and Peshtigo River subwatersheds.

The undeveloped shorelines, along with the variety of bends, rocks, and riffle substrate provide good
aquatic habitat, although the shifting sand substrate in some watershed streams can somewhat limit
available habitat. Reservoir and river shorelines throughout the basin are mostly gently sloping and
well vegetated, with little evidence of excessive erosion. In some stream reaches, the predominant
sand substrate made macroinvertebrate sample collection impossible; however, where samples were
attained, they generally indicate excellent to very good water quality with only possible slight organic
‘pollution. ‘

Depressed dissolved oxygen levels were recorded in the upper reaches of Medicine Brook and directly
below both the High Falls and Johnson Falls dams. Oxygen fluctuations below the state standard of 6

mg/l in Medicine Brook were caused by photosynthesis and respiration of aquatic plants in the stream.
The oxygen problem below the dams will be addressed through the Hydroelectric relicensing process.
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Stream conditions in the Middle Peshtigo-Thunder River watershed are generally very good. Nutrient
and sediment loading from nonpoint source pollution may not be affecting the physical, chemical, or
biological uses of the watershed streams at this time. Adquatic habitat could be improved through -
habitat improvement projects in the stream corridor. However, the water resources in the watershed are
facing increasing pressure from development. As prime lakefront locations are developed, streamiront
property will become more atiractive. Another concern is contamination of groundwater which is an
important water source for most watershed streams.

Most streams in the Middle Peshtigo-Thunder Rivers Watershed are cold and classified as trout waters,
The watershed contains approximately 114 miles of classified trout waters, 31 miles of warm water
sport fishery, and two miles of warm water forage fishery, Monitoring conducted by WDNR water
resources and fisheries’ staff showed that the streams are meeting their highest potential use. Overall,
nonpoint source pollution is not currently a critical problem in the watershed.

Natural Buffers in the Stream Corridor

The Middle Peshtigo-Thunder River Watershed streams are beginning to see increased development
pressure due to the development saturation of prime lake locations. Water quality in streams is linked
to and dependent on adjacent uplands and wetlands in the stream corridor, both structurally and
through food web connections. Streams are perhaps even more dependent than lakes on the quality of
the riparian areas because of the ratio of shoreline to water surface area. Natural, vegetated shoreline
buffers are critical to maintain the high quality water resources noted above. Shoreland development
must be conducted in a way that maintains the integrity of natural buffer systems.

A high quality natural buffer is vital to stream health. Organic material, such as leaves and twigs, that
falls from shoreland vegetation forms the base of the food web in most streams. Removal of the
shoreline buffer removes much of the source of these materials.

Shoreline buffer vegetation also cools water through shading. Removal of shoreline vegetation can
cause significantly higher peak stream water tetrnperatures and the degree of daily variation. Warmer
water can hold less dissolved oxygen. These factors stress aquatic life, especially trout which need low
water temperatures and high levels of dissoived oxygen. '

Shoreland buffers reduce bank erosion and maintain the integrity of the stream channel. This prevents
the steam from becoming wider and shallower. The stream then becomes warmer and loses game fish
habitat, Loss of stream side vegetation results in lower base flow and greater flow peaks.

Middle Peshtigo-Thunder River Watershed Lakes

There are 43 named lakes, three named flowages, and 50 unnamed lakes in this watershed. The lakes
range in size from less than one acre to 135-acres. Johnson Falls Flowage, Sandstone Flowage, and
especially High Falls Flowage represent the focal points of this watershed from a recreational
standpoint. High Falls Flowage covers 1,498 acres and has 22.26 miles of shoreline. It receives
drainage from a 551-square mile portion of the Upper Green Bay Basin, and is the second largest body
of water in Marinette County, The flowage is a very high quality recreational resource, offering
picnicking, boating and year-round fishing opportunities. Wisconsin Public Service Corporation owns
the shoreline surrounding the flowages and dams and maintains it in a natural condition.
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Watershed lakes generally maintain good water quality. However, total phosphorus concentrations on
some lakes are high enough to support algae growth and cause aquatic macrophyte problems.

Most of these lakes support warm water fish communities. A number of small spring lakes support
cold water fisheries. A few, most notably Thunder and Sand Lakes, support both cold water and warm
water fish communities. The flowages are large and provide a desirable warm water fish community to

" anglers. Besides the warm water fishery, brown trout are known to over winter in the Johnson Falls
Flowage and migrate from the flowage into the Thunder River in the late spring. Similar movement by
trout in streams tributary to High Falls and Sandstone Flowages could be expected.

Much of the riparian development within the watershed is concentrated at Thunder, Eagle, Boundary,
Lost, and Deer Lakes and Sandstone Flowage. A paleolimnological sediment core taken in Thunder
Lake shows a decline in water quality, most likely a result of shoreline development in the last 10-15
years. Though logging in the late 1800's likely resulted in considerable disturbance in the watershed, it
did not result in increases of in lake nutrient levels nearly as much as recent shoreline development.
Recent development has also been more destructive than the initial cottage development in the 1950's
and 60's.

The greatest threat to the ecological integrity of watershed lakes is the development of the riparian
area. Several lakes are heavily developed and are lined with properties that do not meet county or state
zoning ordinances for set-back from the ordinary high water mark, minimum lot size, filling and

- grading, or amount of clearing. Many other lakes within the watershed are at risk of development in
the near future. Some have already been subdivided.

Natural Buffers and the Littoral Zone

A natural buffer is the strip of land that forms the transitional area from the aquatic to upland
ecosystems. It provides a neutral area between surface waters and cultural areas. Natural buffers
provide the overhanging vegetation, woody debris, and detritus that contribute to habitat complexity.
Buffers also provide resting sites and hunting perches for birds and insects. An intact littoral zone and
buffer community minimizes shoreline erosion. Plant stems and leaves break waves and reduce their
energy. Aquatic and near shore plants anchor soil in place with their root systems. Healthy vegetation
traps sediment and nutrients, improving water quality and extending the littoral zone further out in to
the lake.

The current model for development of lake shoreline often entails extreme modlﬁcatlon of the shoreline
and the littoral zone. The littoral zone is the near shore area where water depth allows light to reach
the lake bottomn and support the growth of aquatic plants. In undeveloped lakes, this is the area of
greatest diversity and density of aquatic life. A great degree of complexity in this area provides the
best quality habitat. Habitat complexity is provided by rock, aquatic plants, terrestrial plants hanging
into the water, woody debris, and organic detritus. Removal of these materials simplifies the habitat.
Structures such as sand beach or sea wall reduce complexity and provide poor habitat,

Natural vegetation is cut from the shoreline, woody debris such as fallen trees are removed from the

water, and aquatic plants are cut and removed. Natural landscapes are replaced with sand beach,
docks, boat houses, lawn, and concrete. These changes affect the health of the lake in profound ways.
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Many game fish species such as northern pike, largemouth bass, muskellunge, and panfish depend on
littoral zone habitats during their life cycles. Fish numbers and diversity are strongly dependent on the
quality of the littoral zone and shoreline. Amphibians, reptiles, and aquatic insects are also dependent
on a viable littoral zone, These creatures depend on a complex habitat to provide breeding, spawning,
feeding, and hiding areas. Just as in streams, shoreline vegetation provides the basis of the littoral zone
food web by dropping leaves and woody materials in to the water. These materials are the food source
for the microorganisms and aquatic insects that higher aquatic life forms depend on.

Wetlands

Wetlands are valuable natural resources. They provide wildlife habitat, fish spawning and rearing
areas, recreation, storage of runoff and flood flows and removal of pollutants. Wetlands in the
watershed are mainly in stream corridors and flood plains. Flood plain wetlands support fur bearers
and waterfowl populations and may provide seasonal habitat for sport fish.

A wetland inventory was done to identify existing and modified or converted wetlands for protection
from degradation or potential restoration (table 2-3). The focus of the inventory was on wetlands that
are presently degraded, or have been degraded in the past, through drainage, grazing, cropping, or
other activities causing water storage loss, and build up of sediments. Data were collected on 212
wetlands (16,788 acres), with an average of 79.2 acres per site. Wetland headwaters and corridors
exist-for most of the watershed streams. Forested or scrub/shrub wetlands predominate in these areas.
Data were gathered from Natural Resource Conservation Service maps, air photos, and the DNR
wetland inventory maps. Guidelines for wetland restoration, which will be a component of this project,
are outlined at the end of this chapter.

Draining wetlands for agriculture is not currently a problem in the watershed. However, as a shortage
of suitable upland building sites grows, riparian wetlands are under greater pressure for draining or
filling. Almost 100 percent of the drained wetlands in the watershed are found in non-agricultural
areas, in stream corridors or riparian areas. '
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Table 2-3 Wetland Inventory Summary: Middle Peshtigo-Thunder River Watershed
Drained ' Total
Subwatershed wetlands Upland Wetland Acres
number of | number of
acres acres number of
: sites acres
Eagle Creek 36 29,154 51 6,763 . 35,973
High Falis 1,539 9,155 27 976| - 11,674
Medicine Brook 0 10,188 29 1,011 11,205
North Fork Thunder River 172 16,403 37 2,810 19,390
Peshtigo River 8 17,236 28 1,448 18,787
Thunder River 287 22,765 40 3,780 26,842
Totals 2,042 104,991 212 | 16,788 123,871
Recreation

The watershed’s streams, lakes, wetlands, and reservoirs offer diverse and high-quality recreational
opportunities. The most popular water-based activities are fishing, boating, and canoeing. Other
popular recreational activities are wildlife observation, hiking, hunting, and trapping.

High Falls Reservoir is used for a wide range of recreational activities. It is important because its size
and water quality draws many people from across Wisconsin and Illinois. The shoreline is almost
entirely owned by the Wisconsin Public Service Corporation (WPSC) which maintains it in nearly
pristine condition. Recreational facilities on the reservoir include a large Marinette County park on the
west shore with a swimming beach, campground, picnic area, and scenic cliffs. The Town of
Stephenson maintains a park at Boat Landing Number Three. The facilities consist of a beach area and
parking. A playground and picnic area are planned in future expansions. There is one private resort
on High Falls Reservoir and several excellent boat landings maintained by WPSC.

Groundwater Resources

Groundwater is the main source of drinking water in the Middie Peshtigo-Thunder Rivers Priority
Watershed. Groundwater is stored underground in pore spaces and cracks within the soil and rock
‘layers. Unconsolidated material and rock layers which hold groundwater are called aquifers. Aquifers
receive and store water and discharge groundwater to lakes, streams, and wetlands.

Since 1936, the State of Wisconsin has required well drillers to document well construction and rock
and soil layers encountered during well installation. Information from geologic logs, driller
construction reports and Wisconsin Geological and Natural History Survey (WGNHS) reports are
included below.

The geology of the watershed consists of Pleistocene age (25,000 to 9500 years ago) glacially deposited
gravel, sand, silt, and clay overlying Cambrian age sandstone (570-500 million years ago) which rests
on Precambrian crystalline rock (Oakes and Hamilton, 1973). In the northern portion of the watershed,
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the glacial sediments directly overly the Precambrian granites, and metamorphosed volcanic and
sedimentary rocks (Dutch, 1980). Private wells draw water from the Cambrian sandstone aquifer (Foth
& Van Dyke, Nov. 1988). Many private residences rely on sandpoint wells driven into shaliow

- unconsolidated areas.
Direction of Groundwater Flow

Groundwater flows from recharge areas such as hills and exposed bedrock to discharge areas such as
lakes, rivers, and wetlands. Regional recharge areas are typically farther from discharge areas. In the
Middle Peshtigo-Thunder Rivers Watershed regional groundwater flow occurs in the Cambrian
“sandstone and the glacial sediments which are interconnected and act as one aquifer (Oakes and
Hamilton, 1973). The direction of regional flow is southeast toward Green Bay. Recharge areas for
local groundwater flow are generally closer to discharge areas. Local groundwater flow follows the
topography. Groundwater discharges into either the Peshtigo or Thunder Rivers.

Groundwater Qﬁality

Forty-eight private well samples were analyzed for nitrate +nitrite and fifty samples were analyzed for
Atrazine using the triazine screen. Sample analysis shows that four samples exceeded the preventive
action limit (PAL) of 2 mg/L. Two additional samples exceeded the enforcement standard (ES) for
nitrate-+ nitrite if 10 mg/L. Forty-two sample results were below the PAL of which 10 samples showed
no detection of nitrate+nitrite. The highest level of nitrate +nitrite detected was 20 mg/L. Sample
results do not show a pattern of groundwater contamination,

Fifty private well samples were analyzed for the pesticide atrazine using the triazine screen. Forty-six
sample results showed no detection of triazine. Three sample results had detection’s below the PAL for
atrazine plus metabolites of 0.3 Ug/L and one sample result equaled the PAL. No sample results
exceeded the atrazine ES. Sample results do not indicate a pattern of ground water contamination (see
table 2-4).

Table 2-4 Groundwater Inventory Results .
# of Samples >PAL >ES Atrizine Detectable

48 samples taken for nitrate & nitrite 4 2 0
.| 50 samples taken for atrazine 1 0 3
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Enforcement Standard (ES) Health Advisbry Level: The concentration of a substance at which a
facility regulated by COMM, DATCP, DOT or DNR must take action to reduce the concentration of

the substance in groundwater.

Preventative Action Limit (PAL): A lower concentration of a contaminant than the Enforcement
Standard. The PAL serves to inform WDNR of potential groundwater contamination problems,
establish the level at which efforts to control the contamination should begin, and provide a basis for
design codes and management criteria.

No samples were collected for Coliform bacteria or hazardous substances such as volatile organic
compounds. Coliform bacteria can be a drinking water problem where septic systems, land spreading
of manure or barnyards are up gradient (generally uphill) from a private well. Bacteria can enter the
drinking water supply along the well casing of improperly constructed wells. In general, wells with
high levels of bacteria can be rehabilitated.

Volatile organic compounds generally enter a well from nearby leaking underground gasoline or other
fuel storage tanks and spills. Once these compounds are in the groundwater, they are difficult to clean
up. Usually, the contaminated wells have to be abandoned and a new well drilled. Sites where these
contaminants are present are listed below under Potential Groundwater Quality Problems.

Water Supplies

The Village of Crivitz has two municipal wells. The newer well draws water from the Cambrian
sandstone aquifer. Well number 1 was constructed in 1979 in glacial sand and gravel. It is fifty feet
deep. Over the years the nitrate concentration in the well increased until in 1986 the DNR sent the
village a letter of noncompliance. In 1988, an additional well was installed northeast of the village.
Well number 2 is 172 feet deep and taps the Cambrian sandstone aquifer. No wellhead protection plan
exists for the Village of Crivitz, however, and potato farming is expanding within the recharge area for
the-new well. Potato farming requires that nitrogen be added to the soil. This nitrogen could seriously
affect the water quality of well number 2 over time. It is recommended that a wellhead protection plan
and ordinance be adopted by the village to protect the investment they have in the newer well.

Potential Groundwater Quality Problems

Previously identified potential groundwater quality problems in the Middle Peshtigo-Thunder Rivers
Watershed are provided below. These sites were listed in DNR’s Bureau for Remediation and
Redevelopment Tracking Systems which lists superfund sites, solid and hazardous waste disposal sites,
leaking underground storage tank sites and reported spill sites (table 2-5).
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Table 2-5 Leaking Underground Storage Tanks & Spill Sites in the Middle Peshtigo-

Thunder River Priority Watershed .

Site Name Type [QQ |Q Section | Twsp | Range
N. Maiden Lake Rd & Lost Ln | Spill |SW |NE 7 32
Remic’s Resort LUST [NW |SE 22 32
i Graetz Mfg. Inc.- WBS LUST |SW | SW 32 31
Graetz Mfg. Inc.- WBS LUST |SW | SW 32 31
Johnny’s Market LUST | SE [SW 32 31
Duke’s Service LUST |SE |NE 21 32
Fermanich Phillips 66 LUST | SW | NW 22 32
Gateway Tavern LUST |SE | NW 22 32
Left Foot Lk- North Side Spill |SE | SW 33 32

Conclusions

Groundwater quality in the Middle Peshtigo-Thunder River Watershed is generally considered good

although the supply is limited because the Cambrian sandstone and Pleistocene sediments are

interconnected. The Village of Crivitz has no Wellhead Protection Plan to protect the municipal water
supply. Nitrate+nitrite and triazine well sample analytical results show that groundwater is being
impacted by human activities in a limited way. However, the aquifers are shallow and surface soils are
sandy. This could lead to increased risk of groundwater contamination should farming increase or

practices change. Nutrient and pest management can help protect groundwater.

Recommendations

1)  The Village of Crivitz should be encouraged to have a Wellhead Protection Plan and

Wellhead Protection ordinance to protect their investment in the relatively new well drilled in

1988.

2)  Cost sharing for Nutrient and Pest Management should be offered to all farmers in the
watershed as the permeable soils and shallow groundwater in the watershed are vulnerable to

contamination.
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Water Quality Goals and Project Objectives

The Marinette County LWCD and Oconto County LCD staff, with assistance from the DNR and

DATCP, developed water quality goals and project objectives for the watershed. Objectives for each
- subwatershed are included in the next section. Details can be found in the Middle Peshtigo-Thunder

Rivers Project Appraisal Report (Gansberg, 1997) available through WDNR's Northeast Region

Office.

Following is the overall water resource’s goél for the project:

Protect the water resources and fish and wildlife habitat in the
watershed and ultimately the Peshtigo River and Green Bay by meeting
the following objectives.

1. Educating citizens, businesses, county; state, federal, and local units of government about how
personal actions and decisions affect water quality regarding:

A)

B).

8
D)
E)
F)
S
H)
1y

)

K)

Septic systems.

- Forestry activities.

Riparian stewardship.

Recreational use impacts.

Zoning ordinances, laws, and codes.

Fertilizer and pesticide use on lawns,
Construction runoff from homes and roads.
Value of wetlands, habitat, and biotic integrity.
Land use planning.

Agricultural activities.

Exotic species.

2. Encouraging citizens to adopt good riparian stewardship BMPs such as:

A)

B)

)

D)
E)
F)

G)
H)
1)

Using low phosphate fertilizers and limiting their use on lakeshore property
lawns.

Using construction erosion control measures for development both on the
lakeshore and within the lake drainage basin.

Properly maintaining septic systems so that they are functioning correctly and
up to code,

Installing porous paving materials for roads, drives, and water access.
Protecting and stabilizing eroding shorelines.

Installing naturally vegetated buffers along shorelines to replace manicured
lawns. ‘

Protecting and restoring riparian wetlands.

Preserving undeveloped shoreline on lots undergoing development.
Improving the construction of public access sites in an effort to reduce
€rosion. '
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3. Protecting riparian habitat and sensitive littoral areas from recreational use and
development.

4. Adopting Best Management Practices (BMPs) for all agricultural activities within the
watershed, focusing on:

A) Nutrient and pesticide management to protect both surface and
ground water.

B) Reducing soil loss and erosion.

)] Protection of wetlands and ground water recharge areas.

D) Protection of stream corridors.

E) Manure management and storage.

F Protection and enhancement of shoreline and streambank areas and
fish and wildlife habitat. ‘ ‘

G) Proper abandonment techniques for wells, animal lots, and manure

storage facilities.

5. Ensuring forestry BMPs are implemented on all lands, including:

A) Proper handling of fuels, lubricants, waste, and spills.

B) Cutting and harvest practices that are consistent with local county
shoreland /wetland zoning ordinances and Riparian Management
Zones (RMZ),

0 Road building that reduces the width, number, and length of roads to

' limit the total area disturbed. Limiting the number of stream
crossings and proximity to Riparian Management Zones.

. D) Using harvesting/skidding techniques and landing locations that

reduce erosion,

E) Relying on trained and experienced personnel to plan and implement
prescribed burns,

F) Properly applying insecticides, herbicides, and fungicides.

G) Promoting the use of the Forestry BMP Field Manual (Holaday,
1996).

H) Displaying extra diligence in applying forestry BMPs when operating
within wetlands.

6. Improving enforcement of environmental quality related laws, codes, and ordinances on a
federal, state, county, and local level.

7. Protecting the cold water nature of watershed streams by:
A) Controlling beaver populations.
B) Protecting cold water springs.
G Supporting run-of-river mode of operation for hydroelectric dams.
D) Protecting riparian cover and habitat.

E) Ensuring forestry and agricuitural BMPs are adopted and used.

8. Protecting wetlands and headwater areas.
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