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Carroll D. Besadny

H ) State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

Secretary
BOX 7921
MADISON, WISCONSIN 53707
May 17, 1989 ‘ File Ref: 2600

Mr. Harvey Radtke
County Board Chair
Dodge County Courthouse
Juneau, WI 53039

Dear Mr. Radtke:

It is my pleasure to approve A Nonpoint Source Control Plan for
the Fast and West Branches of the Milwaukee River Priority
Watershed. This plan meets the intent and conditions of

s. 144.25, Wisconsin Statutes, and Chapter NR 120, Wisconsin
Administrative Code. This plan has been approved by Washington,
Fond du Lac, Dodge, Sheboygan, and Ozaukee Counties, as well as
by the Wisconsin Department of Agriculture, Trade, and Consumer
Protection. My approval of the watershed plan completes the
plan approval process as set forth in Wisconsin Statutes and
allows the granting of funds through the Nonpoint Source Water
Pollution Abatement Program necessary to support the project.

I am also approving this plan as an amendment to the areawide
water quality management plan for the Upper Milwaukee River
Basin, and will request that the Southeastern Wisconsin Regional
Planning Commission recommend the priority watershed plan as an
amendment to the areawide water quality management plan for
southeastern Wisconsin.

The start of this watershed project is an exciting milestone in
this next phase our efforts to improve the water quality
throughout the Milwaukee River Basin. A successful program will
be a sound investment in our own future as well as that of our
children and succeeding generations. I look forward in working
together with you to realize the environmental gains that this
cooperative effort can bring.

Sincerely,

.0

. Begpadny
Secr ry
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Mr. Norbert Hynek, Co-chair, Milwaukee River Basin Advisory
Committee ‘

Mr. Henry Hayes, Chair, East-West Watershed Advisory
Subcommittee

Rep. Margaret Farrow, Chair, I&E Advisory Subcommittee

Mr.
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Mr.
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Mr.
Mr.

Kurt Bauer, SEWRPC

James Johnson, DATCP

Gloria McCutcheon, DNR ~ SED

James Huntoon, DNR =~ SD

Michael Miller, Mayor, City of West Bend

Paul Blumer, President, Village of Kewaskum

Milton Wilkens, President, Village of Newburg
Phillip Ketter, President, Village of Campbellsport
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\ DEPARTMENT OF NATURAL RESOURCES

Carroll D. Besadny

Sacretary
BOX 7821
MADISON, WISCONSIN 53707
: 600
May 17, 1989 it Rel: 2

Mr. Wilbert Halbach, County Board Chair
city-County Government Center

160 S. Macy Street

Fond du Lac, WI 54093

Dear Mr. Halbach:

It is my pleasure to approve 3 Nonpoint Source Control Plan for
the Fast and West Branches of the Milwaukee River Priority
Watershed. This plan meets the intent and conditions of

s. 144.25, Wisconsin Statutes, and Chapter NR 120, Wisconsin
Administrative Code. This plan has been approved by Washington,
Fond du Lac, Dodge, Sheboygan, and Ozaukee Counties, as well as
by the Wisconsin Department of Agriculture, Trade, and Consumer
Protection. My approval of the watershed plan completes the
plan approval process as set forth in wisconsin Statutes and
allows the granting of funds through the Nonpoint Source Water
pollution Abatement Program necessary to support the project.

T am also approving this plan as an amendment to the areawide
water guality management plan for the Upper Milwaukee River
Basin, and will regquest that the Southeastern Wisconsin Regional
Planning Commission recommend the priority watershed plan as an
amendment to the areawide water quality managenent plan for
southeastern Wisconsin.

The start of this watershed project is an exciting milestone in
this next phase our efforts to improve the water quality
throughout the Milwaukee River Basin. A successful program will
be a sound investment in our own future as well as that of our
children and succeeding generations. I look forward in working
together with you to realize the environmental gains that this
cooperative effort can bring.

Sincerely,
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Mr. Norbert Hynek, Co-chair, Milwaukee River Basin Advisory
Committee

Mr. Henry Hayes, Chair, East-West Watershed Advisory
Subcommittee

Rep. Margaret Farrow, Chair, I&E Advisory Subcommittee
Mr. Kurt Bauer, SEWRPC

Mr. James Johnson, DATCP

Ms. Gloria McCutcheon, DNR -~ SED

Mr. James Huntoon, DNR - 8D

Mr. Michael Miller, Mayor, City of West Bend

Mr. Paul Blumer, President, Village of Kewaskum

Mr. Milton Wilkens, President, Village of Newburg

Mr. Phillip Ketter, President, Village of Campbellsport
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State of Wisconsin DEPARTMENT OF NATURAL RESOURCES
Carroll D. Basadny
Sacrelary

BOX 7921
MADISON, WISCONSIN 53707

0
May 17, 1989 e 2600

Mr. James Swan, County Board Chair
Ozaukee County Courthouse

121 W. Main Street 7
Port Washington, WI 53074-0994

Dear Mr. Swan:

It is my pleasure to approve A Nonpoint Source Control Plan for
the Fast and West Branches of the Milwaukee River Priority
Watershed. This plan meets the intent and conditions of

s. 144.25, Wisconsin Statutes, and Chapter NR 120, Wisconsin
Administrative Code. This plan has been approved by Washington,
Fond du Lac, Dodge, Sheboygan, and Ozaukee Counties, as well as
by the Wisconsin Department of Agriculture, Trade, and Consumer
Protection. My approval of the watershed plan completes the
plan approval process as set forth in Wisconsin Statutes and
allows the granting of funds through the Nonpoint Source Water
Pollution Abatement Program necessary to support the project.

I am also approving this plan as an amendment tc the areawide
water quality management plan for the Upper Milwaukee River
Basin, and will request that the Southeastern Wisconsin Regional
Planning Commission recommend the priority watershed plan as an
amendment to the areawide water quality management plan for
southeastern Wisconsin.

The start of this watershed project is an exciting milestone in
this next phase our efforts to improve the water quality
throughout the Milwaukee River Basin. A successful program will
be a sound investment in our own future as well as that of our
children and succeeding generations. I look forward in working
together with you to realize the environmental gains that this
cooperative effort can bring.

Sincerely,
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Mr. Norbert Hynek, Co~chair, Milwaukee River Basin Advisory
Committee

Mr. Henry Hayes, Chair, East-West Watershed Advisory
Subcommittee

Rep. Margaret Farrow, Chair, I&E Advisory Subcommittee
Mr. Kurt Bauer, SEWRPC

Mr. James Johnson, DATCP

Ms. Gloria McCutcheon, DNR - SED

Mr. James Huntoon, DNR - SD

Mr. Michael Miller, Mayor, City of West Bend

Mr. Paul Blumer, President, Village of Kewaskum

Mr. Milton Wilkens, President, Village of Newburg

Mr. Phillip Ketter, President, Village of Campbellsport



State of Wisconsin DEPARTMENT OF NATURAL RESOURCES

Carroll D. Besadny

Secrelary
BOX 7921
MADISON, WISCONSIN 53707
May 17, 1989 2600

File Ref:

Mr. James Gilligan, County Board Chair
Sheboygan County Courthouse

615 N, Sixth Street

Sheboygan, WI 53081

Dear Mr. Gilligan:

It is my pleasure to approve A Nonpoint Source Control Plan for
the East and West Branches of the Milwaukee River Priority
Watershed. This plan meets the intent and conditions of

S. 144.25, Wisconsin Statutes, and Chapter NR 120, Wisconsin
Administrative Code. This plan has been approved by Washington,
Fond du Lac, Dodge, Sheboygan, and Ozaukee Counties, as well as
by the Wisconsin Department of Agriculture, Trade, and Consumer
Protection. My approval of the watershed plan completes the
plan approval process as set forth in Wisconsin Statutes and
allows the granting of funds through the Nonpoint Source Water
Pollution Abatement Program necessary to support the project.

T am also approving this plan as an amendment to the areawide
water quality management plan for the Upper Milwaukee River
Basin, and will request that the Southeastern Wisconsin Regional
Planning Commission recommend the priority watershed plan as an
amendment to the areawide water quality management plan for
southeastern Wisconsin.

The start of this watershed project is an exciting milestone in
this next phase our efforts to improve the water quality
throughout the Milwaukee River Basin. 2 successful program will
be a sound investment in our own future as well as that of our
children and succeeding generations. I look forward in working
together with you to realize the environmental gains that this
cooperative effort can bring.

Sincerely,

|
Céﬁ %.ﬁ m@o
C. Sadny

Secretary
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Mr. Norbert Hynek, Co-chair, Milwaukee River Basin Advisory

Committee

Mr. Henry Hayes, Chair, East-West Watershed Advisory
Subcommittee

Rep. Margaret Farrow, Chair, I&E Advisory Subcommittee
Mr. Kurt Bauer, SEWRPC

Mr. James Johnson, DATCP

Ms. Gloria McCutcheon, DNR - SED

Mr. James Huntoon, DNR - SD

Mr. Michael Miller, Mayor, City of West Bend

Mr. Paul Blumer, President, Village of Kewaskum

Mr. Milton Wilkens, President, Village of Newburg

Mr. Phillip Ketter, President, Village of Campbellsport
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Carroll D. Besadny

m r ‘State of Wisconsin DEPARTMENT OF NATURAL RESOURCES

Secratary
S BOX 7921
MADISON, WISCONSIN 53707
May 17, 1989 Fule Ref: 2600

Mr. Reuben Schmahl, County Board Chair
Washington County Courthouse

432 E. Washington Street

West Bend, WI 53095-7986

Dear Mr. Schmahl:

It is my pleasure to approve A Nonpoint Source Control Plan for
the East and West Branches of the Milwaukee River Priority

Watershed. This plan meets the intent and conditions of

§. 144.25, Wisconsin sStatutes, and Chapter NR 120, Wisconsin
Administrative Code. This plan has been approved by Washington,
Fond du Lac, Dodge, Sheboygan, and Ozaukee Counties, as well as
by the Wisconsin Department of Agriculture, Trade, and Consumer
Protection. My approval of the watershed plan completes the
plan approval process as set forth in Wisconsin Statutes and
allows the granting of funds through the Nonpoint Source Water
Pollution Abatement Program necessary to support the project.

I am also approving this plan as an amendment to the areawide
water quality management plan for the Upper Milwaukee River
Basin, and will request that the Southeastern Wisconsin Regional
Planning Commission recommend the priority watershed plan as an
amendment to the areawide water quality management plan for
southeastern Wisconsin.

The start of this watershed project is an exciting milestone in
this next phase our efforts to improve the water gquality
throughout the Milwaukee River Basin. A successful program will
be a sound investment in our own future as well as that of our
children and succeeding generations. I look forward in working
together with you to realize the environmental gains that this
cooperative effort can bring.

Sincerely,
S
Revary

c.
Sec

any
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Mr. Henry Hayes, Chair, East-West Watershed Advisory
Subcommittee

Rep. Margaret Farrow, Chair, I&E Advisory Subcommittee
Mr., Kurt Bauer, SEWRPC

Mr. James Johnson, DATCP

Ms. Gloria McCutcheon, DNR - SED

Mr. James Huntoon, DNR - SD

Mr. Michael Miller, Mayor, City of West Bend

Mr. Paul Blumer, President, Village of Kewaskum

Mr. Milton Wilkens, President, Village of Newburg

Mr. Phillip Ketter, President, Village of Campbellsport
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State of Wisconsin

Department of Agriculture, Trade & Consumer Protection H0E Wost Badlzor Road
PO Box 89!

Howard C Richards Aaediser. W 53708
Secrotary :

April 12, 1989

Bruce J. Baker, Director

Bureau of Water Resources Management
Department of Natural Resources

Box 7921

Madison, WI 53707

Dear Mr. Baker:

We have received a copy of the Nonpoint Source Control Plan for
the East and West Branches of The Milwaukee River Priority
Watershed along with your letter of transmittal.

Although DATCP was involved only during the later stages of the
planning process for the East and West Branches, a thorough
review of the document by members of my staff was accomplished
due to the cooperative spirit of DNR and the Fond du Lac,
Washington, Sheboygan and Dodge County Land Conservation
Departments. There have been a great deal of public and agency
comments on this plan. We believe this indicates a great
interest in improving water gquality within the project area, and
bodes well for the success of the project.

We believe that the public and agency comments have been, for the
most part, satisfactorily addressed at this time. We note,
however, that an analysis of the need for manure storage
ordinances was not done for this watershed plan. We understand
that new watershed plans, beginning with the Yahara~Monona, East
River and Lower Grant will include such an analysis and a
determination of the need for an ordinance.

We understand that future amendments to the plan are possible,
upon agreement of the local governing unit, DNR and DATCP.

Please accept this letter as the Department's approval of the

East and West Branches of The Milwaukee River Priority Watershed
Plan. We look forward to assisting DNR and Fond du Lac,

XV



Baker - April 12, 1989 2.

Washington, Sheboygan and Dodge Counties in the protection and
enhancement of this unique water resource through implementation
of the watershed plan. If I or any members of my staff can be of
any further assistance please let me know.

Sincerely,

-—

Jafmes A. hnson, Director

and & Water Resources Bureau :
AGRICULTURAL RESOURCE MANAGEMENT DIVISION
(608) 267-9788

JAJ : SH:pmd

cc: Nicholas Neher
Dave Jelinski
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LCD

DODGE COUNTY LAND CONSERVATION DEPARTMENT

COURTHOUSE, JUNEAU, WI 5303%
Phone: 414-386-4411 Ext. 423

LAND CONSERVATION COMMITTEE
RUSSELL MADTGAN  DON FABISCH  JOHN MASON  ELMORE ELSER DELWYN BIEL  FARL WEISS

The Dodge County Land Conservation Committee has approved the Non-Point Source
Pollution Control Plan for the East-West Branch of the Milwaukee River Priority
Watershed Program.

The Dodge County Land Conservation Committee agrees to cooperate and participate
in the implementation of this plan to the extent practicable.

This is respectfully submitted this 26th day of April, 1989.

il
U pawdy Jor aelina,,

<
FQ/’V}A/"’"! < e ¢ A Q/(f‘

é;:¢}7é;{2%;24L

xvii
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RESOLUTION ADOPTING THE MILWAUKEE RIVER
EAST-WEST BRANCIL NONPOINT SCURCE
PRIORITY WATERSHED PLAN

WHEREAS, the East and West Branches of the Milwaukee River Watershed was
designated by State Legislature as a “priority watershed” in 1984 under the
Wisconsin Nonpoint Source Water Polluticon Abatement brogram, and

WHEREAS, the County Land Conservation Department in cooperation with the
Wisconsin Department of Natural Resources conducted a detailed inventory of the
land use within the watershed in 1986 and 1987, and

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

WHEREAS, a number of public information meetings have been conducted
througho@t the watershed, and an official public hearing was conducted on
February-23, 1989, and

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

WHEREAS, each county within the watershed wishing to receive cost-sharing
grants for landowners in the watershed must first adopt the East-West Watershed
plane.

NOW,. THEREFORE, BE IT RESOLVED by the Fond du Lac County Board of Supervisors
that the Milwaukee River East-West Branch Nompoint Source Priority Watershed Plan
be adopted and that implementation of the plan begin as soon as possible.

Dated March 21 , 1989

Y
P4

l_,. A _\ .‘.,
u..-l//-. "*—"‘f!-"

,"ﬂ////u/ /\’( //u/

LAND CONSERVATION COMMITTEE

VN, :'-

FISCAL NOTE: Costs to the county for implementation of this watershed plan
are reimbursed 100% by the state. -

APPROVED BY: /v( VED BY:
Y Mlosssos [
M. Anita Anderegg xix Thomas L. Storm

COUNTY EXECUTIVE CORPORATION COUNSEL




RESOLUTION NO. 89-1

MILWAUKEE RIVER EAST AND WEST BRANCHES
PRIORETY WATERSHED PLAN

WHEREAS, the Ozaukee County Board of Supervisors through Resolution
No. B5-20 expressed its support of the designation of the Milwaukee River
Basin as a Priority Watersheds project; and

WHEREAS, the East and West Branch 1s ome of five watersheds in
_Ozaukee County which are included im the Milwaukee River Basin; and

WHEREAS, the inventory and planning phases of the project have been
completed under the direction of the Ozaukee County Land Conservation
Committee in cooperation with the Wisconsin Department of Natural
Resources; and

WHEREAS, a priority watershed plan has been prepared which assesses
the existing water quality and watershed conditions, identifies the
management practices and actions necessary to improve or protect the water
quality of the watershed, outlines the taskas required and the agency
responsible for each, and establishes the time frame and cost estimates
for the project; and

WHEREAS, a draft of the plan has bheen available for review and
comments were accepted at a public hearing held February 23, 1989; and

WHEREAS, the implementation of this plan will provide both technical
assigtance and cost share monies to eligible landowners within the priority
watershed for the installation of conservation practices designed to reduce
the sources of non point pollution and protect or improve the quality of
Ozaukee County's water resources;

NOW, THEREFORE, BE IT RESOLVED, that the Ozaukee County Board of
Supervisors does hereby approve the "Non Point Source Control Plan for
the East and West Branches of the Milwaukee River Priovity Watershed"; and
that the Land Conservation Committee be given the authority and responsi-
bility to act in behalf of Ozaukee County to administer this Priority
Watershed Project as outlined in the plan.

Dated at Port Washington, Wisconsim, this 18th day of April, 1989.

’?(j@m@ ﬁ%/,_ﬁ

Roland F, Kison

FHr ROt

/ielz’??»% W%C/‘{/

JamegsN. Spelden

Crrastese foedon

Rose Hass Lelder

Iris R, Cance

LAND CONSERVATION COMMITTEE

XX1



114)459-3148 .. } " LAND CONSERVATION DEPARTMENT
_ SHEBOYGAN FALLS, WI

April 7, 1989
s

1/
s ”/LA./&L__-—\
' Carroll/D. Besadny, Secretary
Wisconsin Department of Matural Resources

\_ Box 7921

Madison, WI S3I707

Dear Mr., Besadnys

The Sheboygan County Land Conservation Committee has reviewsd an
approved the East—iest Branch of the Milwaukee River Watershed Plan  via
motion which was made and approved cn April 7,
Land Conservaticon Committee and Department staff will cooperate fully on the

implementation of the Watershed Plan.

Sincetrely:

William O, Hand, Chairman
Sreboygan County Land Conservaticon Committee

o =T
.(—" / : 2 ' !
- p/,‘_Cl 5 i bl BRIV

“Elmer Gunm; Vlce—{:halrrnan

7 cl,é;-u Faat 71/52’4 A€ frf}/

Ravmond Karsteadt, Secretary

Tt 70

William Jens, Mem

Gl et

Eimer Grahl, Member

{J[;?(ﬁ’:&;/,//) ; l?y et e

Herbert Dickman, ASCS Member Representative

xxiii
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RESOLUTION NO. 7-89-30

Approval of Nonpoint Source Control Plan for the East/West
Branch of the Milwaukee River Priority Watershed

WHEREAS, the Milwaukee River Watershed has been selected
by the State Legislature and the Department of Natural Re-
sources for priority funding to control nonpoint sources of
water pollution; and

WHEREAS, the Land Conservation Committee (LCC) is respon-
sible for implementation of control strategies in the
unincorporated areas, which would include providing technical
assistance and administering cost sharing agreements with
rural landowners through the Land Conservation Department; and

WHEREAS, the Department of Natural Resources has prepared
a final draft of the Nonpoint Source Control Plan for the
East/West Branch of the Milwaukee River Watershed which must
be approved by the County Board before cost sharing dollars
can be made available to local landowners; and

WHEREAS, the Land Conservation Committee has reviewed the
final draft of the East/West Branch plan and recommends
approval of the plan by the Board;

NOW, THEREFORE, BE IT RESOLVED by the Washington County
Board of Supervisors that they hereby approve the Nonpoint
Source Control Plan for the East/West Branch of the Milwaukee
River Priority Watershed;

BE IT FURTHER RESOLVED that the Land Conservation Commit-
tee is hereby authorized to enter into a Nonpoint Source Grant
Agreement with the DNR for the purpose of administering cost
sharing dollars to rural landowners with the understanding
that there be no direct costs to the County;

BE IT FURTHER RESOLVED that Washington County reserves
the right to request future amendments to the watershed plan
in order to incorporate new cost sharing opportunities for
landowners, to facilitate needed changes in technical stan-
dards and specification, to extend sign-up periods, or to
include other changes currently proposed in the draft Adminis-
trative Rules NR-120.

DATED this 9th day of May, 1989.

Page 1 of 2
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APPROVED:

Introduced by members of the
LAND CONSERVATION COMMITTEE as

Corporation Counsel
Dated

filed with the County Clerk.

Considered Reuben J. Schmahl, Chairperson
Adopted
Aves Noes Absent Frank Falter

Volice Vote

(No Fiscal Effect)

John Kohl

Daniel Stoffel

Paul Tuchscherer

Page 2 of 2
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SUMMARY

INTRODUCTION

The Fast-West Watershed is one of five drainage areas in the Milwaukee River
Basin, which also includes the North Branch, Menomonee, Cedar Creek, and the
Milwaukee River South watersheds (Map 1). The East-West Watershed was
designated as a "priority watershed" in 1984 under the Wisconsin Nonpoint
Source Water Pollution Abatement Program (Nonpoint Source Control Program).
It joins 31 other major drainage areas in the State which together total more
than 3 million acres (see map, back cover). Here the clean-up of nonpoint
source pollution is needed to protect and improve water resources.

The watershed lies in portions of five counties--Dodge, Fond du lac, Ozaukee,
Sheboygan, and Washington (Map 2). Approximately 50 percent Ties in Fond du
Lac County, with another 35 percent located in Washington County.
Incorporated areas include the city of West Bend and the villages of Newburg,
Kewaskum, and Campbellsport. A1l or portions of 19 townships are also
included in the watershed.

In 1985, the population in the East-West Watershed was estimated at 43,000
persons. Trends suggest that the population will increase between 35 percent
and 70 percent over the next 20 years. The increasing population will foster
urban development and increase the vesulting potential for nonpoint source
pollution.

Rural land uses cover approximately 90 percent of the watershed. Of this,
agricultural and related open space Jands make up about two-thirds. Wetlands
and surface water together cover one-sixth of the rural area, and woodlands
most of the remaining one-sixth. Residential, commercial, and industrial land
uses are concentrated in the four municipalities.

WATER QUALITY

The undulating, irregular topography in the Fast-West Watershed has resulted
in about 265 miles of streams (Map 2). There are about 183 miles of perennial
streams in the watershed. Perennial streams are those which maintain at least
a small continuocus flow most of the year. Approximately 159 miles (87
percent) of these streams are in their natural condition, while 24 miles {13
percent) are dammed or channelized. The longest perennial streams are 1isted
with Map 1.

The intermittent streams have a combined length of approximately 80 miles.
Intermittent streams generally maintain continuous flow only when runoff and
groundwater discharge is highest. They form the headwaters of many perennial



streams in the watershed. They are relatively short, narrow, shallow, and
drain small areas, thus making them very susceptible to nonpoint source
pollution. More than 29 miles (36 percent) are channelized with 51 miles
(64 percent) retaining their natural condition.

Forty-one named lakes, with a combined surface area of about 1,900 acres, are
located in the watershed. This is about half the lakes contained in the
entire Milwaukee River Basin. The major lakes, most having glacial origins,
are listed with Map 1.

Fourteen named lakes are classified as impoundments. Most are located along
the three main branches of the Milwaukee River. Many are no longer serving
their original function and offer limited recreational opportunities because
of shallowness and water quality problems. They also prohibit upstream
migration of game fish, favor less desirable fish species, such as carp, and
restrict navigation.

Wetlands provide wildlife habitat, fish spawning and rearing, recreation,
detention of runoff and flood flows, and removal of poitutants. Wetlands are
particularly important in this watershed because of their prevalence,
location, high quality, and diversity. Here they constitute almost half of
the wetlands in the entire Milwaukee River Basin.

Recurring water quality problems in rural areas include loss of aquatic
habitat, excessive aquatic plant growth, Tow dissolved oxygen, and high
bacteria levels. Pollutants that originate, at least in part, from rural
nonpoint sources include sediment, nutrients, and fecal material. In urban
areas, the 1ist of problems and pollutants also includes contaminated
sediments and chronic toxicity from heavy metals in surface waters, and
destabilization of stream hydrology.

RURAL NONPOINT POLLUTION SOURCES

Rural nonpoint pollution sources in the East-West Watershed include barnyards,
winter spread manure, cropland erosion and streambank erosion.

Upland Erosion: Soil Toss per year is 157,000 tons in the watershed.

However, internally drained lands are abundant, and the network of wetlands
which filter out sediment is extensive. Therefore, relatively little of the
eroded soil, is delivered to lakes and streams. Consequently, the portion of
the total soil erosion that actually reaches surface waters is four percent or
6,300 tons per year for the entire watershed.

Streambank Degradation: Streambank degradation includes eroding streambanks
that produce sediment, and areas where livestock cause habitat destruction
through trampling of the streambed and streambank vegetation.

There are few seriously degraded streambanks in the watershed. Seventy-six
sites were identified, producing about 420 tons of sediment per year. The
streambank erosion problem occurs primarily along Quaas Creek and along the




Milwaukee River within and immediately downstream of the city of West Bend.
One cause of streambank erosion in these areas is the increase in stream flows
following changes in land uses. : : o

Livestock access is an important factor along 56 percent of the degraded
streambank. This causes increased channel width and decreased depth,
destruction and streamside vegetation, higher water temperatures, destruction
of habitat for aquatic 1ife eaten by fish, and the direct pollution of the
stream with manure.

Barnyard Runoff: There are a total 267 barnyards in the watershed. Only 158
of these (59 percent) are linked by channels to lakes and streams or their
associated wetlands. These barnyards represent just over half of the barnyard
yunoff pollution potential. Most of this potential is caused by a small
percentage of barnyards. For example the 15 barnyards having the highest
surface water pollution potential account for 50 percent of the problem, and
the worst 34 barnyards account for 75 percent of the problem.

Non-streamside "pocket" wetlands and shallow soils less than 24 inches deep
over bedrock or groundwater together receive runoff from 39 barnyards

(15 percent of total). These have low to moderate pollution potential, with
relatively few posing a severe problem.

Finally, 70 barnyards (26 percent of total), have runoff that is internally
drained to deep mineral soils. These make up 34 percent of the barnyard
pollution potential and do not generally pose a nonpoint source pollution
hazard.

Winter-Spread Manure: There are 233 Tivestock operations in the watershed,
producing an estimated 162,000 tons of manure during late fall through
mid-spring. Manure runoff from steeply sloping lands or lands near waterways
is an environmental concern. It is estimated that 70 1ivestock operations
(30 percent) do not have sufficient environmentally safe acres to avoid
improper winter spreading. Thus, an estimated 1,530 acres of critical Tands
are winter spread with manure each year.

URBAN NONPOINT POLLUTION SOURCES

The urban lands in the watershed are concentrated primarily in and adjacent to
the city of West Bend and the viliages of Newburg, Kewaskum, and
Campbellsport.

The West Bend area alone includes 75 percent of the urban Tands and
contributes about 75 percent of the urban pollutant Toad. Within this area,
the lands draining directly to the Milwaukee River (West Bend Subwatershed)
have the highest per acre pollutant loading, and the urban lands within the
Quaas Creek Subwatershed have the lowest per acre poliutant loading. The
arban lands within the Silver Creek Subwatershed have intermediate
characteristics.



Extensive urban development is projected for the West Bend area (Map 10).
Growth is expected to be 87 percent, and the pollution potential of
post-development stormwater runoff could increase 109 percent if not
controlled. The largest increase in pollutant loading, due to substantial
urban development, would occur in the Quaas Creek Subwatershed.

The Kewaskum area includes 11 percent of the urban lands and produces

11 percent of the urban pollutant load. Projected future growth will increase
this urban area by 128 percent (Map 12). If urban runoff is not controlled,
the urban pollutant load will increase 150 percent.

The Newburg area includes seven percent of the urban lands and produces four
percent of the urban pollutant load. Projected future growth will increase
135 percent in this urban area (Map 12). If urban runoff is not controlled,
the urban poltutant load will increase nearly 10 times due to substantial
development.

The Campbellsport area includes six percent of the urban lands and produces
six percent of the urban pollutant Toad. Projected future growth will
increase 60 percent in this urban area (Map 4). If urban runoff is not
controlled, the urban pollutant Toad will increase 30 percent.

In addition to pollution potential from runoff in newly developed areas, there
is also a tremendous pollution potential from construction erosion. This
potential occurs in the four urban areas, as well as in unincerporated
portions of the watershed.

POLLUTION REDUCTION GOALS

Extensive water quality and aquatic habitat ihvestigations indicated that
significant reductions are needed in several key pollutants to achieve the
watershed project’s objectives.

Two factors were considered in setting pollutant load reduction goals for the
watershed project: 1) reducing pollution to improve and protect water
resources within the watershed; and 2) sufficiently reducing pollution to
improve surface waters outside the watershed including the Lower Milwaukee
River and Milwaukee Harbor Estuary.

Sediment and Phosphorus: It was necessary to set high goals for sediment and
phosphorus reduction in the East-West Watershed. In most of the East-West’s
subwatersheds the goal for sediment and total phosphorus reduction was set at
about 50%. The achievement of these goals will ensure the protection of the
East-West Watershed’s surface waters and will significantly contribute to the
cleanup efforts in the Milwaukee Harbor Estuary and the Milwaukee River
Basin, which lie downstream.

Bacteria and Pathogens: Extensive bacteriological testing was conducted to
determine if surface waters complied with the bacteria standards established



by Wisconsin Law for recreational uses. The instream goal is to achieve
compliance.

The control strategy for nutrients will also effectively address the animal
waste sources which have the highest potential for contributing bacteria.

There is a need for better identification of problem storm sewer discharges in
the urban areas to see how practices recommended for control of sediment,
toxins, and flow will affect bacteria reaching streams.

Urban Stormwater Pollutants: Three streams in the watershed are considered to
be heavily influenced by urban runoff. These include Silver Creek, Engmann
Creek, and portions of the Milwaukee River Main Stem (Map 10). Kewaskum Creek
may also fall into this category. For these streams, the primary goal is to
achieve 40 to 60 percent urban pollutant reduction in most cases by the year
2000. A secondary goal to maintain 1985 urban pollutant Toads was established
to prevent further degradation in streams.

The remaining urban streams including the West Branch in Campbellsport, the
MiTwaukee River Main Stem in Kewaskum and Newburg, and Quaas Creek in the city
of West Bend, do not appear to be heavily impacted by urban stormwater
pollutants. For these surface waters, the goal is to prevent urban poliutant
Toads from exceeding 1985 levels.

Flow Levels and Urban Stream Protection: Streams in ihe watershed that are
expected to experience the greatest changes because of urbanization include
Silver, Engmann, Washington, Quaas, and Kewaskum. Urbanization can Tead to
significant increases in runoff volumes and peak discharges, and decreases in
stream base flows.

Increases in vrunoff volumes and peak discharges following urbanization tend to
destabilize the streambed and streambank until a new equilibrium is reached.
This results in greater scour and erosion. The goal for these streams is to
maintain post-development runoff at existing levels for the mean (average)
annual flood.

Stream base flows suitabte for sustaining fish and aquatic Tife can be
critical. Water temperatures must also be kept at Tevels that aliow for
survival and reproduction. Urbanization can Jead to inadequate base flow
volumes and water temperatures too high to support certain fish species.

MANAGEMENT ACTIONS

Management actions are described in terms of best management practices (BMPs ).
These are management measures or engineered structures needed to control
nonpoint sources to the levels described above. State level funding is
available to offset the expense of installing these practices and managing the
Tocal nonpoint source control program recommended in this plan.



Financial assistance is available for a variety of activities. 1In urban
areas, state funds help support: 1) equipment expenses for accelerated street
sweeping; 2) design and installation funds for stormwater control structures;
3) detailed engineering studies and stormwater plans for carrying out planning
recommendations; 4) local staff for enforcement of local ordinances
controlting construction site and stormwater runoff, and the implementation of
street sweeping programs; and 5) information and education programs.

In rural areas, state funds provide assistance for: 1) installing best
management practices; 2) providing local government staff support to contact
landowners and implement management practices; and 3) information and
education programs.

Participation in watershed projects is voluntary. Projects are implemented by
local units of government, such as cities, villages, and counties. The
Department of Natural Resources and the Department of Agriculture, Trade and
Consumer Protection review the progress of the project. The Department of
Natural Resources monitors improvements in water quality resulting from the
control of the nonpoint sources.

The following is an overview of both urban and rural management actions needed
to meet water quality goals in the East-West Watershed.

RURAL MANAGEMENT PROGRAM

The rural strategy targets reducing an estimated 50 percent of the watershed’s
total sediment load. Approximately five percent of this control will come
from streambank protection, and 45 percent from the control of sediment from
uplands.

The rural strategy also targets reducing an estimated 45 percent of the
watershed’s total phosphorus load. Approximately 25 percent of this control
will come from upland practices, five percent from manure management, and 15
percent from barnyard runoff controls.

Sources of agricultural nonpoint pollution targeted for control include

63 barnyards, 14,609 acres of eroding uplands, 23,405 feet of degraded
streambanks at 76 sites, 1,237 critical areas estimated to be inappropriately
spread with manure each winter, and 20 barnyards that may be impacting pocket
wetlands or groundwater, thuys requiring further investigation.

A combination of contour cropping, contour strip cropping, reduced tillage,
critical area stabilization, and crop rotation changes will reduce sediment
delivery to surface waters from a Targe portion of the 14,609 critical
cropland acres. Changes in crop rotation area a low-cost to no-cost
alternative that can play a major role in meeting reduction targets. In fact
this practice by itself, could meet the need on 43 percent of all critical
fields. Agricultural sediment basins, vegetative filter strips and wetland
restoration were identified as additional management practices that could be
effective in reducing sediment from these areas.




Barnyard runoff management will include traditional runoff control systems
that incorporate clear water diversions, sediment basins, filter walls, and
filter strips. In addition, there may be a need to control runoff by using
roofs over certain barnyards to prevent rain and snow from contacting manure.
Finally, there is a potential need to relocate high-priority barnyards from
sensitive floodplain areas.

Streambank fencing, shaping and seeding, and rip-rap are some of the
traditional practices needed, as well as cattle and machinery crossings, on
23,405 feet of degraded streambank. Other more innovative practices that will
help achieve better fish habitat while decreasing streambank erosion include
livestock watering pumps and erosion controls that incorporate fish habitat
structures.

URBAN MANAGEMENT PROGRAM

The urban management program has three major elements: construction erosion
control; existing urban area control; and planned urban area control.

Extensive controls of construction site erosion throughout the incorporated
and unincorporated portions of the watershed are important because of the
potentially catastrophic impacis on water resources.

The project seeks to minimize the flow voiume and pollutant loading impacts of
new development on water resources. Specifically, the goals are to reduce or
prevent increases in pollutant Joads, prevent increases in peak discharges so
that streambed and streambank erosion will not be increased, and maintain
stream base flows and temperatures. Control of urban runoff from new
development will be used in conjunction with control of runoff from existing
areas.

In order to cost-effectively improve and protect urban streams, the program
targets controls in areas that produce pollutants at the highest rates. For
example, stormwater control practices will be installed in critical areas, and
good "housekeeping" practices will be fostered to keep harmful materials out
of the stormsewer system.

Principal urban management practices considered for controlling stormwater
pollutants in the watershed include wet detention basins, infiltration
devices, and accelerated street sweeping. These practices vary in
effectiveness for controlling urban pollutants, reducing peak runoff
discharges, and maintaining the infiltration of precipitation needed to
support stream baseflows. Streambank stabilization will be used site
specifically as needed.

Basic Flements of the Urban Management Program: The basic elements of the
urban nonpoint source control program applicable to Tocal governments include
measures that can be implemented without further study. Adopting a community
specific core program of basic activities is the first step in the




implementation process. Communities should work within the first three years
of the project to start the core program.

The basic program elements are:

1) Develop, adopt and enforce a construction erosion control ordinance
consistent with the "model™ developed jointly by the Wisconsin League of
Municipalities and the Department of Natural Resources. Construction erosion
control practices should be consistent with the standards and specifications
in the "Wisconsin Construction Site Best Management Practice Handbook".

2) Develop and implement a community specific program of urban "housekeeping"
practices which reduce urban nonpoint source pollution. This may include a
combination of information and education efforts, adoption of ordinances
regulating pet wastes or changes in the timing and scheduling of leaf
collection.

3) Implement an information and education program containing the elements and
goals of the urban information and education strategy.

Advanced Elements of the Urban Management Program: More advanced elements of
the urban nonpoint source program include those requiring site specific
investigations prior to implementation.

The more advanced program elements are:

1. Adopt and enforce a comprehensive stormwater management ordinance.

2. Develop, as needed, management plans for planned urban development to

identify the type and locations of structural urban best management
practices.

3. Conduct detailed engineering studies to determine the best means to
implement community specific nonpoint source control measures for existing
urban areas, such as detention ponds, infiltration devices and accelerated
street sweeping.

4. Design and install structural urban best management practices for existing
urban areas with complete detailed engineering studies.

PROJECT PARTICIPANTS AND THEIR ROLES

Landowners and Land Operators: The owners and operators of both public and
private Tands are key groups, because they will implement voluntary best
management practices. Rural landowners who have critical nonpoint polliution
sources will work with their local Land Conservation Departments.

In urban areas, the general public will be encouraged by local municipalities
through information and education programs. Owners and operators of
established urban lands--such as existing parking lots, street surfaces, and




Jarge rooftops--will work with their respective municipalities. Where the
municipality owns oOr operates the land, it will work in a parallel fashion
directly with the Department.

Land developers and builders will work directly with the appropriate municipal
or county authorities.

Local Units of Government: Washington, Fond du Lac, 0zaukee, Sheboygan, and
Dodge counties, working_through their respective Land Conservation

Departments, are the major management agencies for rural portions of the
project. They will:

1. Contact high-priority Jandowners, develop conservation plans, and enter
into cost share agreements.

2. Design practices, certify their installation, and reimburse 1andowners for
construction costs.

3. Track changes in the Jand management inventory, poliutant load reductions
from landowner involvement, and progress in completing the technical
workload.

4. Enter into agreements with the Department to make cost share funds
available to landowners and to support the staff needed to carry out
watershed project responsibilities.

5. Work with the Department and towns within the watershed to identify
construction erosion control needs for unincorporated areas.

6. Where appropriate, administer and enforce ordinances in unincorporated
areas.

7. Cooperate through Land Conservation Department staff working with the
UW-Extension in conducting information and education program activities.

The city_of West Bend and the villages of Kewaskum, Newburd, and Campbellsport
are the principal management agencies for urban portions of the project. Each
will: :

1. Contact owners or operators of critical urban lands where retrofitted
practices to control nonpoint source pollution are eligible for cost
sharing.

2. Where necessary, conduct further studies to determine which jdentified
practices are feasible at specific locations.

3. Develop cost share agreements with the Department and private landowners
to cover portions of cost for design and installation of practices.

4., Modify, or adopt and administer, construction erosion control ordinances.



5. Develop and implement stormwater management plans or ordinances to protect
water resources from new development impacts.

6. Work with the U¥-Extension to conduct urban educational activities.

Cooperating Agencies: The primary cooperating agencies that will assist in
implementation include the U.S. Soil Conservation Service (SCS), the UW-
Extension, and the Wisconsin Department of Agriculture, Trade and Consumer
Protection (DATCP).

Wisconsin Department of Natural Resources: The Department will:

1. Provide funding support for cost share agreements that counties and
municipalities develop with landowners under their jurisdictions.

2. Enter into cost share agreements divectly with units of government for
control of pollution sources on lands that governments own or operate.

3. Provide technical assistance funding to local governments to support a
wide range of activities.

4. Fund staff or establish professional services contracts to carry out most
of the responsibilities identified for Tocal units of government.

5. Fund staff and other expenses needed te carry out the information and
education program.

6. Assist county staff with site reviews where wetland or groundwater impacts
are suspected and with the integrating wildlife and fish management
concerns into certain management practices.

7. Assist counties, cities, and villages in identifying any changes needed in
their construction erosion control programs.

8. Assist municipalities in identifying additional actions needed to
implement recommendations for control or urban runoff from existing and
developing areas.

9. Conduct water resource monitoring and evaluation activities.

10. Provide administrative support for annual work planning and revisions of
local assistance funding agreements.,

INFORMATION AND EDUCATION

The primary purpose of the information and education program is to enhance
implementation of watershed plan objectives. The educational plan includes
recommendations for both general and specifically targeted activities. It is
likely that the first years of educational activity within the watershed will
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be among the most ambitious. However, it is also likely that the educational
plan will be augmented through an annual updating process.

The key audience groups contained in the educational plan include the
following: agricultural and environmental organizations, business and
industrial associations, ‘civic and service groups, politicians, the general
pubiic, landowners, and the Jocal media.

The educational plan reflects a collective decision to informally practice a
"lead county concept". Fond du lac and Washington Counties should serve as
co-leaders for the multi-county educational activities in the East-West
Watershed because most of the watershed is contained in these counties. For
the other Milwaukee River watersheds, the educational roles will be reversed.
In all cases, however, participating landowners will work directly with their
respective county or municipality.

The information and education program includes:

1) A media campaign to inform the public about nonpoint source pollution and
what they can do to reduce it.

2) More intensive educational activities, such as meetings, workshops, tours,
and demonstration projects for landowners and Tocal government officials who
must adopt new pollution control techniques.

3) Water quality newsletters for farmers, local government officials,
community groups, and concerned citizens to inform them about watershed
activities, implementation processes, and pollution control methods.

4) Educational activities and service projects for youth targeting water
resource issues and the development of a conservation ethic.

BUDGET AND STAFFING NEEDS

Rural Budget Needs: The total cost of meeting the identified rural pollution
reduction objectives is approximately $3.67 million. State funds necessary to
cost share this level of contrel would be about $2.37 million, and the Tocal
share provided by landowners would total about $1.3 million. If the voluntary
level of participation is lower than recommended, then the funds needed for
cost sharing at both levels would also be Tower.

Rural Staffing Needs: The total technical assistance workloads that develop
for the county Land Conservation Departments over the 8-year project will vary
depending on the level of Tandowner cooperation. The total estimated
technical assistance workload for the rural portion of the project is
anticipated to be between 33,000 hours and 54,000 hours, based on
participation levels of 50 and 100 percent, respectively. This is equivalent
to a full-time staff equivalent of 18 to 30 staff-years of effort, and will
require salary and fringe benefits of $460,000 to $756,000 over 8 years.
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Urban Budget Needs: A1l costs associated with practices for planned urban
development must be borne locally, since these costs are not eligible through
the Nonpoint Source Control Program. However, the State covers 70 percent of
the capital cost of infiltration and detention and 50 percent of the cost of
accelerated street sweeping in existing urban areas, while 30 to 50 percent of
these capital costs and all maintenance costs must be borne tocally.

Cost estimates for feasibility studies, stormwater management planning, or
practice design and certification have not been made at this time although
they are important components of implementing stormwater management programs.
Costs associated with any needed changes in construction eresion control
programs have also not been estimated. The Nonpoint Source Control Program
will cover a portion of the cost associated with these activities. Most costs
would be incurred in the West Bend area. The estimated costs include the
construction and maintenance of detention and infiltration devices and for
accelerated street sweeping programs. The total cost of urban controls in the
watershed is estimated at $9.5 million.

PROJECT EVALUATION

The evaluation strategy for the project involves the collection, analysis, and
reporting of information so that progress in three areas can be tracked:

Local Implementation: This information includes evaluating accomplishments of
the workplan goals. It will be used jointly by local project managers,
Department support staff, and staff from other participating agencies to
identify adjustments needed in project implementation.

Changes in Land Management: This information will be used to track progress
toward poltutant reduction goals, and serve in part as an indicator of project
success.

Changes in Water Resources: This information is used to determine if the

water resource objectives are being met. In conjunction with changes in
pollutant loading, it will serve as an indicator of project success,
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CHAPTER |
PLAN PURPOSE AND LEGAL STATUS

INTRODUCTION

The East and West Branches of the Milwaukee River Watershed (East-West
Watershed) is one of five drainage areas in the Milwaukee River Basin which
was designated as a "priority watershed" in 1984 under the Wisconsin Nonpoint
Source Water Pollution Abatement Program (Nonpoint Source Control Program).
It joins 31 other major drainage areas in the state, which together encompass
more than three million acres, in which the cleanup of nonpoint sources of
pollution is needed to protect and improve water resources.

NoNPOINT SOURCE CONTROL PROGRAM

The Nonpoint Source Control Program (Program) was created in 1978 by the State
Legislature. Its primary goal is to improve and protect surface and
groundwater quality by reducing pollution caused by nonpoint sources. The
following is a brief overview of the Program.

1. The Program achieves water quality improvement through:

a. Voluntary implementation of accepted land
management practices, including the adoption
of ordinances, in order to control urban and
rural nonpoint sources determined to be
impacting water quality.

b. The conduct of Information and Education
Programs to illustrate the sources and
impacts of nonpoint pollution, alternative
control measures, and their effectiveness.

2. The Program is administered at the state level by the
Department of Natural Resources (Department), with
cooperation from the Department of Agriculture, Trade,
and Consumer Protection (DATCP).

3. A priority watershed project is implemented locally by
cities, counties, villages, and other units of
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government. Implementation is guided by this priority
watershed plan.

4, Landowners, land renters, counties, cities, villages,
towns, sanitary districts, lake districts, and other
state agencies are eligible to participate in the
Program. Participation is encouraged by state level cost
share assistance to help offset the cost of installing
recommended Tand management practices.

PROJECT PLANNING AND IMPLEMENTATION

The East-West Branch Priority Watershed Project (East-West Watershed) is being
carried out in two phases--planning and implementation.

The planning phase was initiated in 1985, Principal planning activities
included:

a. Appraisal of the conditions and uses of the surface
water resources.

b. Assessment of the types and severity of nonpoint
pollution sources.

cC. Assessment of the types and severity of other human-
induced factors and natural conditions affecting water
quality. Examples include point sources of pollution
and natural stream conditions.

d. Determination of the management levels necessary to
achieve desired water quality conditions.

e. Identification of the implementation measures necessary
to attain the identified management levels. '

f. Preparation and approval of a priority watershed plan
documenting the above referenced evaluations, management
levels, implementation procedures, and costs.

These planning activities were conducted Jointly by the Department of Natural
Resources (Department), the Department of Agriculture, Trade, and Consumer
Protection (DATCP), county Land Conservation Departments (LCD), and the
University of Wisconsin Cooperative Extension Service (UW-Extension).
Principal support was provided by the Southeastern Wisconsin Regional Planning
Commission (SEWRPC), the United States Department of Agriculture-Soil
Conservation Service (SCS), and a watershed advisory group representing

elected officials, citizens, and resource management professionals from urban
and rural portions of the watershed.

14




Implementation is the second phase of the project, and begins following
approval of this plan by the Department, the DATCP, and the Boards of
Supervisors for counties within the project area. Subsequently, the
Department enters into local assistance agreements with the counties and other
units of government identified as having implementation responsibility. These
agreements provide the units of government with the funds necessary to
maintain the resources and staff necessary for the eight year plan
implementation period.

Plan implementation is achieved primarily by entering into cost share
agreements with eligible landowners and operators for installation of land
management practices. During an initial three year period, eligible
landowners will be contacted to determine their interest in voluntary
installation of land management practices identified in the plan. The cost
share agreement signed by the landowner and the county or other implementing
body, outlines the practices, costs, cost share amounts, and a schedule for
installation. The practices are scheduled for installation up to five years
from the date of signing the cost share agreement.

LEGAL STATUS

The East-West Watershed Plan was prepared under the authority of the Wisconsin
Nonpoint Source Water Pollution Abatement Program described in Section 144.25
of the Wisconsin Statutes and Chapter NR 120, Wisconsin Administrative Code.
This plan is the basis for cost share and local assistance grants through the
nonpoint source pollution abatement program and as such is used as a guide to
implement the measures to achieve the desired water quality conditions. In
the event that a discrepancy occurs between this plan and the statutes or the
administrative rules, or if the statutes or rules are changed during
implementation, the statutes and rules will supersede the plan

Following approval by the Department, the DATCP, and the counties involved
with the project, this plan becomes an element of the two water quaility
management plans formerly prepared by the Department and the Southeastern
Wisconsin Regional Planning Commission for this area (SEWRPC, 1979a; WDNR,
1980).

RELATIONSHIP OF THE NONPOINT SOURCE PLAN TO THE INTEGRATED
RESOURCE MANAGEMENT PLAN

This watershed is one of five drainage areas in the Milwaukee River Basin.
The Milwaukee River Basin, 833 square miles in size, drains to Lake Michigan
in the city of Milwaukee and occupies portions of seven counties--Dodge, Fond
du Lac, Milwaukee, Ozaukee, Sheboygan, Washington, and Waukesha. It contains
over 430 miles of streams and 21 major lakes with a combined surface area of
3,400 acres. The Milwaukee River Basin is home to more than one million
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people--20 percent of the state’s population--making it the most extensively
urbanized major drainage area in Wisconsin.

The Department took the initiative provided by the comprehensive clean up of
nonpoint source pollution to design and implement a new approach to natural
resource management in the Milwaukee River Basin. This innovative approach is
termed "integrated resource management." It uses the nonpoint source program
as the foundation for coordinating other Departmental environmental protection
(solid waste, wastewater, water regulation and zoning, water resources
management, water supply) and resource management (fisheries, forest
management, parks and recreation, and wildlife and endangered resources
management) efforts.

This coordinated approach is documented in a seven volume report entitled
Milwaukee River Basin Integrated Resource Management Plan (WDNR, 1988a) It was
prepared by the Department with the cooperation of an advisory committee and
six subcommittees, whose membership includes representatives of local, state,
and federal units and agencies of government. The plan establishes
comprehensive goals and management strategies for the Department’s
environmental protection and resource management programs. It also serves as
a vehicle to coordinate these Departmental activities with similar efforts of
Tocal, state, and federal units and agencies of government.

Importantly, this integrated resource management plan is incorporated herein
by reference. Consequently, this nonpoint source pollution control plan meets
the requirements of Section 144.25 of the Wisconsin Statutes. This statute
requires the Department to develop "an integrated resource management strategy
to protect or enhance fish and wildlife habitat, aesthetics, and other natural
resources" for priority watersheds.

ORGANIZATION AND USE OF THIS PRIORITY WATERSHED PLAN

The remainder of this watershed plan is divided into six chapters.

CHAPTER II, "General Watershed Characteristics," presents general
characteristics of the East-West Watershed, and is meant to provide the
reader with an overview of the cultural and natural resource features
pertinent to planning for nonpoint source pollution control within the
project area.

CHAPTER III, "Water Quality Conditions, Nonpoint Sources, and Water
Resource Objectives," presents the findings of the water resource
apprajsals and the land management inventories, and identifies water
resources objectives for the Nonpoint Source Control Program. Information
in this chapter is presented at three Tevels. First, general information
is presented about water quality and nonpoint sources for the watershed as
a whole. Secondly, information is arranged by major regions of the
watershed that parallel those discussed in the integrated resource
management plan for the East-West Watershed (WDNR, 1988b). Finally, more
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detailed information is presented on a subwatershed basis that includes
water quality information, data on nonpoint source pollution, and a
statement the project objectives for water resources in each subwatershed.

CHAPTER IV, "Nonpoint Source Control Needs," identifies the level of urban
and rural nonpoint source control needed to meet the project objectives,
identifies decision criteria for determining when specific pollution
sources need to be controlled, and identifies the level of land management
needed in rural and urban areas.

CHAPTER V, "Detailed Program for Implementation," presents details of the
implementation program that Tocal units of government will use in
conducting this project. This chapter presents guidance concerning
project administration and financial management, Tays out an Information
and Education Program strategy, identifies the Tocal assistance and cost
sharing budget for each unit of government, and identifies the procedures
to be used for tracking and evaluating the project.

CHAPTER VI, "Information and Education Program," contains the Information
and Education Program strategy that will be used during the eight year
project period.

CHAPTER VII, "Project Evaluation and Monitoring,” presents the evaluation

and monitoring techniques used to determine the condition of surface and
groundwater resources and the nonpoint sources impacting them.
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CHAPTER Il |
GENERAL WATERSHED CHARACTERISTICS

INTRODUCTION

The East-West Watershed is a 265 square mile, L-shaped surface water drainage
area. It is the largest--occupying about 32 percent--of the five watersheds
in the Milwaukee River Basin. Map 1 shows the Tocation of the East-West
Watershed within the Milwaukee River Basin.

The following is a description of the watershed’s cultural and natural
resource features pertinent to planning for the nonpoint source implementation
program. Additional descriptive information is contained in the Milwaukee
River East-West Branch Watershed Integrated Resource Management Plan:Z2000
(WDNR, 1988b).

CULTURAL FEATURES

CiviL DIVISIONS

The watershed lies in portions of five counties--Dodge, Fond du Lac, Ozaukee,
Sheboygan, and Washington. Approximately 50 percent of the watershed lies in
Fond du Lac County, with most of the remainder--35 percent--Tocated in
Washington County. The incorporated areas include the city of West Bend and
the villages of Campbellsport, Kewaskum, and Newburg. The watershed also
encompasses all or portions of 19 townships.

PoPULATION S1ZE AND DISTRIBUTION

The 1985 watershed population was estimated to be 43,000 persons. The
majority, approximately 33,600 persons, or 78 percent, reside in Washington
County. Approximately 25,100 persons, or 58 percent, live in the city of West
Bend and the villages of Campbellsport, Kewaskum, and Newburg. The remaining
17,900 persons, or 42 percent, reside outside the incorporated areas primarily
in subdivisions, isolated small enclaves of residential development, or on
farmsteads.

Regional and watershed specific trends suggest that the population will
increase by between 35 and 70 percent over about the next 20 years, resulting
in a population of between 58,000 and 73,000 persons by the year 2010. The
increasing population and anticipated decrease in household size will increase
the amount of urban development and its attendant nonpoint source pollution
potential.
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Lanp Uses

Rural Tand uses comprise approximately 90 percent, of the drainage area. The
predominant rural land uses are agricultural and other related open Tand uses,
which cover about two-thirds of the rural area. Wetlands and surface water
together cover about one-sixth of the rural area, with woodlands comprising
the remaining Tand use.

Transportation and utility facilities are the predominant urban Tand uses, and
are generally distributed uniformly throughout the watershed. Residential,
commercial, and industrial land uses are concentrated in the city of West Bend
and the villages of Campbellsport, Kewaskum, and Newburg.

Municrpal AND INDUSTRIAL POINT Sources oF WATER POLLUTION

A consequence of urban development and economic growth is the generation of
municipal (domestic, commercial, and industrial) and industrial wastewater.
Discharge to surface water and groundwater systems is regulated by the
Department. Detailed information on point sources of pollution is presented
in the integrated resource management plan for this watershed (WDNR, 1988b).

Municipal wastewater treatment plants in the city of West Bend, and the
villages of Kewaskum and Newburg discharge treated wastewater to the Main Stem
of the Milwaukee River. The municipal facility located in the village of
Campbellsport, which presently discharges effluent to the groundwater through
a soil absorption system, is presently undergoing modifications and will begin
discharging to the Main Stem of the Milwaukee River in 1989.

Two additional small wastewater treatment facilities are located in the
northern portion of the watershed. They are the Kettle Moraine Correctional
Institution and the Long Lake Recreational Facility, both of which discharge
effluent to the groundwater through soil absorption systems.

Eight industrial wastewater discharges are located in the watershed. They all
discharge to the Milwaukee River through either storm sewers or effluent
pipes. The discharges are comprised primarily of non-contact cooling water.

SANITARY SEWER SERVICE

Sanitary sewer service is limited to areas in and immediately adjacent to the
city of West Bend, and the villages of Campbellsport, Newburg, and Kewaskum.
The existing service area for these is approximately eight square miles in
areal extent, or about three percent of the watershed. Approximately 26,300
persons, or about 62 percent of the population receive service. Wastewater
generated by the remainder of the 16,700 watershed residents is disposed of by
private onsite systems,
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Adoptied areawide water quality management plans recommend expansion of the
areas served by sanitary sSewers. The largest area of expansion is envisioned
to be in the city of West Bend, where the majority of the population increase
in the watershed is anticipated te occur over about the next 20 years.

WATER SuppPLY SERVICE

Groundwater contained on one of the three aquifers underlying the watershed is
the sole source of potable water. Water obtained from these aquifers is
either pumped from individual wells owned by home owners, commercial
establishments, or industries or is obtained by larger municipal water supply
pumping facilities.

Three communities--city of West Bend and the villages of Campbellsport and
Kewaskum--have municipal water systems. They provide water service to about
6.9 square miles, or about 2.6 percent of the watershed and approximately
24,000 persons, or about 56 percent of the population. The remainder of the
population--19,000 persons, or about 44 percent--rely on private, individual
water supply systems.

NATURAL RESOURCE FEATURES

CLIMATE

The frequency, duration, and quantity of precipitation influences surface and
groundwater quality and quantity, soil moisture content, run-off
characteristics, and water course condition. Precipitation events throughout
the watershed are most frequently moderate in duration and quantity.
Approximately 50 events per year--defined as a distinct period when
precipitation equal to or greater than 0.1 inch falls--occur in the watershed.

Annually, approximately 31 inches of precipitation falls on the watershed.
The driest periods occur during the winter months of December, January, and
February, when an average of 1.54 inches, 1.31 inches, and 0.95 inches of
precipitation occurs. These are also the months of greatest snow
accumulation, when more than 30 inches or 68 percent of the average annual
snowfall occurs. The wettest months are June, July, August, and September
when more than 14 inches, or 47 percent of the average annual total takes
place.

TOPOGRAPHY

Surface deposits left by the most recent period of glaciation is primarily
responsible for the variation in the watershed’s landscape. The resuiting
topography is extremely variable, ranging in elevation from more than 1,300
feet above mean sea level in the northwest corner of the watershed in the town
of Mitchell, to about 800 feet above mean sea level at the confluence with the
Milwaukee River North Branch in the town of Fredonia.
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The topography in the northern and central portions of the watershed,
especially those areas within the Kettle Moraine State Forest, is undulating
and abruptly irregular. The landscape includes steeply sloped hills known as
kames, to shallow depressions and relatively deep holes known as kettles. The
areas with the most uniform slopes include floodplains and upland areas where
broad expanses of glacial outwash material accumulated.

SURFACE WATER RESOURCES

Streams: Perennial and intermittent streams are the predominant surface water
drainage features. The undulating, irregular topography resulted in the
natural creation of the more than 263 miles of streams. The principal water
resources in the East-West Watershed are shown in Map 2.

Perennial streams are defined as those which maintain at least a small
continuous flow throughout most of the year, except during unusually dry
periods. Intermittent streams generally maintain continuous flow during those
periods of the year when runoff and excessive groundwater discharge, resulting
from rainfall and/or snow melt, is highest,

There are about 183 miles of perennial streams in the watershed.

Approximately 159 miles, or 87 percent, have retained their natural condition,
while 24 miles, or 13 percent, have been impounded by artificial structures or
channelized. The longest perennial streams are the three branches of the
Milwaukee River (Main Stem-58.4 miles, West Branch-21.6 miles, and East
Branch-16.4 miles). Other perennial streams of significant length include
Kewaskum Creek (8.0 miles), Auburn Lake Creek (7.5 miles), and Quaas Creek
(6.2 miles).

Intermittent streams have a combined length of approximately 80 miles. More
than 29 miles, or 36 percent, of these streams have been altered by
channelization; with the remaining 51 miles, or 64 percent, retaining their
natural condition.

Intermittent streams form the headwaters of many streams and rivers in the
watershed. They are relatively short, narrow, and shallow, and drain small
areas. Consequently they are particularly susceptible to nonpoint sources of
poltution. However, theijr dynamic nature allows rapid improvement if the
pollutant source is reduced or eliminated.

The East Branch of the Milwaukee River, Tocated primarily in the Northern Unit
of the Kettle Moraine State Forest, is the most buffered and protected branch
of the Milwaukee River. Much of the East Branch remains in a natural,
unchannelized condition. Siltation and nutrient enrichment are the primary
factors that affect quality of the recreational and aquatic life uses for
surface waters in the East Branch and its tributaries.
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The West Branch of the Milwaukee River is located in the roiling glacial
topography of fond du lac County. The West Branch and its tributaries, which
originate in and flow through extensive wetland areas, have been heavily
channelized for agricultural purposes. Siltation, nutrient enrichment,
elevated bacteria, channelization, and degraded impoundments are the principal
factors limiting the quality of the recreational and aquatic life uses in
these streams.

The Main Branch of the Milwaukee River arises in an area of wetlands and
intensive agriculture. Fxtensive channelization, siltation, nutrient
enrichment, bacteria, degraded impoundments, and impacts of urban runoff are
the primary factors which limit the recreational and aquatic life uses in
these streams. Planned urbanization in the vicinities of the villages of
Campbellsport, Kewaskum, Newburg and the city of West Bend are important
concerns due the potential impacts on sediment loading, urban toxins loading,

and changes in stream hydrology that can attend urban growth.

Lakes: Lakes also constitute a major surface water feature in the watershed.
The majority are of glacial origin formed in depressions of outwash plains or
between the ridges of surface and ground moraines. Forty-one named lakes with
a combined surface area of about 1,900 acres, are located in the watershed.
Fourteen lakes have more that 30 acres of surface area. The largest include
Long Lake (427 acres), Kettle Moraine Lake (227 acres), and Auburn Lake (107
acres).

Fourteen named lakes with a combined surface area of 320 acres are classified
as impoundments. Historically, these impoundmenis were created by
installation of dams and sills. Most in this watershed are located along the
three main branches of the Milwaukee River. The structures were installed to
provide either water power to mills, flood control, or aesthetics., Many are
no longer serving their original function and offer limited recreational
opportunities because of shallow depth, prolific weed and algae growth,
degraded water quality conditions, and dominant rough fish populations. The
structures also prohibit upstream migration of forage and game fish and
restrict navigation.

Wetlands: Wetlands are some of the most valuable natural resource features in
the watershed. Their values--wildlife habitat, fish spawning and rearing,
recreation, attenuation of runoff and flood flows, removal of pollutants--are
well documented. They are particularly important in this watershed because of
their prevalence, location, high quality, and diversity.

Wetlands comprise a significant land feature in the watershed. The wetlands
in the watershed constitute more than 46 percent of the wetlands in the entire
Milwaukee River Basin. The majority are Jocated in the northwestern portion
of the watershed.
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GROUND WATER RESOURCES

Groundwater is contained in one of four aquifers underlying the watershed.
These known as the sand and gravel aquifer, the eastern dolomite (1imestone)
aquifer, the sandstone and dolomite aquifer, and the crystalline bedrock
aquifer. These underground rock formations, which store and transmit water to
Takes, streams, and wells in the watershed, are characterized below.

Sand and Gravel Aquifer: The sand and gravel aquifer is comprised of
surface material deposited from glacial ice that covered the watershed
approximately 10,000 years ago. These deposits, which are generally 100
to 200 feet deep, are unconsolidated soil material with physical and
chemical characteristics different from agricultural soils.

Groundwater in these deposits occurs and moves in the void spaces among
the grains of sand and gravel. It is Tocally important as a source of
groundwater for both public and private use where there are relatively
thick saturated unconsolidated deposits. The potential for contamination
is high because of the shallow depth to groundwater and perimeability of
the bedrock.

Eastern Dolomite Aquifer: The eastern dolomite aquifer occurs beneath the
sand and gravel formation. It was deposited approximately 400 million
years ago and is 300 to 400 feet thick. It consists of both the Niagara
dolomite formation and an underlying shale layer (Maquoketa shale).
Dolomite is a brittle rock similar to Timestone which contains groundwater
in interconnected cracks.

The Maguoketa shale formed from impermeable clays and prevents water from
moving between the Niagara dolomite and the deeper aquifers. The demands
placed on this resource are high because of the reliability of the
quantity and quality of the water. The risk for contamination is
moderate.

Sandstone and Dolomite Aquifer: The sandstone and dolomite aquifer occurs
beneath the eastern dolomite formation in deposits between 425 and 600
million years old. It consists of sandstone and dolomite bedrock between
400 and 600 feet thick characterized by materials with variable water
yielding properties. In eastern Wisconsin, most users of substantial
quantities of water tap this deep aquifer to ensure adequate supplies are
available. In areas where the Maquoketa shale underlies the dolomite
aquifer the potential for contamination is low.

Crystalline Bedrock Aquifer: The crystalline bedrock aquifer is
Tocated beneath the sandstone and dolomite aquifer in formations more
than 600 miTlion years old. This aquifer is not a primary source of
water in the watershed. Most of the deposits are very dense
crystalline rock which normally yield small amounts of water,
Fractures in the crystalline structured rocks store water but the
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natural quality and reliability of this water source and the extreme
depth at which it occurs restrict its use.

ENVIRONMENTAL CORRIDORS

Areas within southeastern Wisconsin having the highest concentrations of
natural, recreational, historic, aesthetic, and scenic resources-- termed
environmental corridors--have been identified by SEWRPC. These areas normaliy
include selected elements of the natural resource base (1akes, rivers, and
streams: wetlands; woodlands; prairies; wildlife habitat areas; wet, poorly
drained soils; rugged terrain and areas of high-relief) as well as existing
outdoor recreation sites, historic and archaeological sites, and natural and
scientific areas.

Environmental corridors and isolated natural areas--which contain primarily
wetlands, woodlands, and surface water--comprise approximately 62,000 acres,
or about 37 percent of the watershed. This constitutes more than 47 percent
of the total area of environmentally significant Tands in the Milwaukee River
Basin. Consequently, protection of surface waters resources both in the East-
West Watershed and the Milwaukee River Basin as a whole will depend on
preservation of these areas.

NATURAL AREA SITES

NAJVURAL ARLID =2 - =

Natural areas were identified statewide by the Wisconsin Scientific Areas
Preservation Council and the Department’s Bureau of Endangered Resources.
These areas, which are exclusively contained in the above referenced
environmental corridors and jsolated natural areas, are tracts of land or
water which exhibit pristine pre-settiement conditions and/or contain
significant native plant and animal communities.

Twenty-seven natural area sites have been identified and classified in the
watershed, with a combined area of more than 4,100 acres. Approximately 2,600
acres, or 63 percent of the total area included in these sites, is publicly
owned.

Natural areas have been classified into one of three categories: statewide or
greater significance, county-wide or greater significance, and local
significance. In this watershed, 12 sites are of statewide or greater
significance, while 12 additional sites are of county-wide or greater
significance. Three sites have natural resource characteristics of local
significance.
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ENDANGERED SPECIES

The Department has documented the o
the East-West Watershed, which have
or rare in Wisconsin.

ccurrence of 12 animal and plant species in
been classified as endangered, threatened,
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CHAPTER Il

WATER RESOURCE CONDITIONS,
NONPOINT SOURCES,
AND WATER RESOURCES OBJECTIVES

INTRODUCTION

This chapter presents the results of the water resources and nonpoint source
pollution assessments, and identifies water resources objectives for the
Nenpoint Source Control Program in the East-West Watershed.

The first part of this chapter presents an overview of the water resource
conditions and pollution sources inventoried in the watershed. Data in this
first section are aggregated and presented on a watershed and regional basis.
Regions of the East-West Watershed are based on regional delineations

- developed for the integrated resource management plan developed for this area
{WDNR, 1988b).

The second part of this chapter is arranged by subwatershed, presenting for
each a summary of the water resource conditions, nonpoint sources, and water
resources objectives.

WATERSHED OVERVIEW

SURFACE WATER CONDITIONS

STREAMS

The East Branch of the Milwaukee River, located primarily in the Northern Unit
of the Kettle Moraine State Forest, is the most buffered and protected branch
of the Milwaukee River. Much of the East Branch remains in a natural,
unchannelized condition. Siltation and nutrient enrichment are the primary
factors that affect quality of the recreational and aquatic life uses for
surface waters in the Fast Branch and its tributaries.

The West Branch of the Milwaukee River is located in the rolling glacial
topography of Fond du Lac County. The West Branch and its tributaries, which
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originate in and flow through extensive wetland areas, have been heavily
channelized for agricultural purposes. Siltation, nutrient enrichment,
elevated bacteria, channelization, and degraded impoundments are the principal
factors limiting the quality of the recreational and aquatic life uses in
these streams.

The Main Branch of the Milwaukee River arises in an area of wetlands and
intensive agriculture. Extensive channelization, siltation, nutrient
enrichment, bacteria, degraded impoundments, and impacts of urban runoff are
the primary factors which limit the recreational and aquatic life uses in
these streams. Planned urbanization in the vicinities of the villages of
Campbellsport, Kewaskum, Newburg and the city of West Bend are important
concerns due the potential impacts on sediment Toading, urban toxins loading,
and changes in stream hydrology that can attend urban growth,

LAKES

Lakes also constitute a major surface water feature in the watershed. The
majority are of glacial origin formed in depressions of outwash -plains or
between the ridges of surface and ground moraines. Forty-one named lakes with
a combined surface area of about 1,900 acres, are located in the watershed.
Fourteen Takes have more that 50 acres of surface area. The largest include
Long Lake (427 acres), Kettle Moraine Lake (227 acres), and Auburn Lake (107
acres).

Fourteen named takes with a combined surface area of 320 acres are classified
as impoundments. Historically, these impoundments were created by
installation of dams and sills. Most in this watershed are located along the
three main branches of the Milwaukee River. The structures were installed to
provide either water power to mills, flood control, or aesthetics. Many are
no longer serving their original function and offer limited recreational
opportunities because of shallow depth, prolific weed and algae growth,
degraded water quality conditions, and dominant rough fish populations. The
structures also prohibit upstream migration of forage and game fish and
restrict navigation.

WETLANDS

Wetlands are some of the most valuable natural resource features in the
watershed. Their values--wildlife habitat, fish spawning and rearing,
recreation, attenuation of runoff and flood flows, removal of pollutants--are
well documented. They are particularly important in this watershed because of
their prevalence, location, high quality, and diversity.

Wetlands comprise a significant land feature in the watershed. The wetlands
in the watershed constitute more than 46 percent of the wetlands in the entire
Milwaukee River Basin. The majority are Tocated in the northwestern portion
of the watershed.
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GROUNDWATER CONDITIONS

Natural groundwater quality varies in the watershed. The problem constituents
most common in Wisconsin groundwater are hardness, iron, manganese, total
dissolved solids, and sulfate. Many of these natural substances--iron,
manganese, and dissolved solids--do not present a risk to human health, but
have the potential to stain household plumbing fixtures or emit unpieasant
odors. Often, high mineral concentrations in groundwater are the result of
prolonged contact of the groundwater with subsurface rock formations.

There are however, some contaminants in groundwater which are a cause for
greater concern. Some such as radon are naturally occurring. Others
including nitrates, bacteria, volatile organic compounds, pesticides and other
toxic compounds may be significantly increased due to human activities.

The Department has completed a statewide evaluation of susceptibility to
groundwater contamination. The parameters used were soil characteristics, the
types and character of subsurface unconsolidated materials, bedrock
characteristics, depth to bedrock, and depth to the water table.

This generalized investigation indicated that southeastern Wisconsin,
especially those areas along the shore of Lake Michigan, were shown as being
less susceptible to contamination than some other areas of the state. This
results from a layer of impermeable bedrock (Maquoketa shale) underlying much
of the region which isolates the deeper aquifers from surface contaminants.
In addition, glacial deposits which contain thick silts and clays tend to
filter out many contaminants before they can percolate to the groundwater.

This is not to say that no groundwater contamination exists in the watershed.
Indeed, portions of the watershed are more susceptible than others, and
isolated occurrences of contamination may be occurring.

Statewide, the Department has evaluated and ranked the sources of groundwater
contamination. The five most important are:

Agricultural activities.
~ Municipal Tandfills.
Underground storage tanks.
Abandoned hazardous waste disposal sites.
Accidental spills of a variety of industrial materials.

(4R NI I

Human-induced groundwater contamination occurs as a result of two factors:

1. The occurrence, location, and quantity of materials
which can become contaminants.

2. The susceptibility of the regional or local groundwater
to contamination.
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The rural nature of the watershed suggests that agricultural activities would
likely be the most widespread source of contamination. Statewide
investigations indicate that all five counties in the watershed project rank
in the upper 50 percent of Wisconsin counties in the amount of nitrogen
bearing wastes (human and animal wastes and fertilizer) applied per acre.
These materials are a source of nitrites and bacteria in groundwater.
Further, these counties alse rank in the top 50 percent for the amount of the
pesticides atrazine and alachlor applied per acre.

NONPOINT SOURCES OF POLLUTION

POLLUTANT LoADING FROM THE WATERSHED

The East-West Watershed is considered to be a major source of pollutants to
all sections of the Milwaukee River, including the Milwaukee Harbour Estuary.

The significance of the Milwaukee River system as a source of pollutants to
the inner harbour of Milwaukee is summarized in the Water Resources Management
Plan For The Milwaukee Harbour Estuary (SEWRPC, 1987). Data collected from
1981-1983 for 23 pollutants show that the Milwaukee River contributes from 57
to 97 percent of the pollutant load to the inner harbour, with the Menomonee
River contributing from 3 to 33 percent and the Kinnickinnic River
contributing from 1 to 19 percent. The average contributions of the Milwaukee
River system for suspended solids and phosphorus during this time period were
72 and 81 percent, respectively.

The East-West Watershed has the potential to be a significant contributor of
pollutants within the Milwaukee River system, based on the volume of flow this
watershed produces. Long-term flow monitoring data collected from four USGS
stations located at Estabrook Park in Milwaukee, at Cedarburg, at Fillmore,
and at Waubeka were used to quantify the average annual volume of water coming
from each of these four watersheds. The results are shown in Table 1. This
data shows that the East-West Watershed produces nearly 50 percent of the flow
in this system. If annual pollutant loads measured at the Estabrook Park
station from each of the contributing watersheds are proportional to the
volume of water each watershed produces, then the estimated potlutant loading
from the East-West Watershed would be about 15 million pounds of suspended
sediment and 88,000 pounds of phosphorus.

SIGNIFICANCE OF MaJor SoURCE CATEGORIES IN THE WATERSHED

The relative significance of major pollution source categories in the East-
West Watershed was estimated for suspended solids and phosphorus. The
suspended solids information includes modelling results for sediment derived
from eroding uplands, streambank erosion, and established urban areas.
Estimates for sewage treatment plants are based on monitoring data, and
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estimates for construction erosion are based on historic development assuming
a unit area load of sediment for each acre developed. The phosphorus
information includes modelling results for established urban areas, monitoring
data for point sources, and unit area load data for agricultural and
developing urban land use.

Table 2 shows the results of this analysis. Agricultural nonpoint sources
contribute the major portion of the suspended sediment and phosphorus, with
eroding uplands a dominant sediment source. Established urban areas are iess
significant overall as a sediment source, but can be locally significant as in
the city of West Bend. Construction site erosion from developing urban areas
has posed a significant pollution potential for the watershed, although the
actual delivery of sediment eroded from construction sites is unknown.
Streambank erosion is insignificant overall, but may be significant locally.

RuraL LAND USE AND POLLUTION SOURCES

Land Use: Table 3 shows the agricultural land use distribution for the East-
West Watershed.

The eastern region is dominated by non-intensive Tand uses such as wetland,
grassland, and woodiand, which make up 67 percent of the regional agricultural
Jand use. Wetlands make up a significant portion of this group of land uses.
Cropland, which poses the highest potential for producing pollutant Toads,
makes up 29 percent of the regional land use.

In the western region of the watershed, these non-intensive land uses make up
35 percent of the agricultural Tand use. Once again, wetlands make up a '
significant portion of this total. Cropland in the west region makes up a
much larger portion of the land use than in the east region, comprising 62
percent. As in the eastern region, most of the cropland is rotated.

The main stem region is similar to the west region. Here, the non-intensive

land uses comprise 45 percent of the agricultural land use. Wetlands are not
as prevalent here as in the other two regions. Croplands, most of which are

rotated, make up 52 percent of the land use in this region.

Upland Erosion: Sediment delivered to waterways from upland sheet and rill
erosion is summarized in Table 4. Only 49 percent of the acreage devoted to
grasstand, pasture, woodlot, or cropland uses actually delivers eroded
sediment to lakes and streams. This proportion varies by region, ranging from
31 percent in the eastern region to 61 percent in the Tower mainstem region.
The uplands that deliver sediment contribute an estimated 6,262 tons per year
to watershed lakes and streams. Most of this comes from Tands in the west and
lower mainstem regions. The average sediment delivery ratio, which expresses
the portion of the gross soil erosion that actually reaches surface waters, is
relatively Tow for this watershed. The average ratio is four percent, ranging
from three percent in the west region to five percent in the remainder of the
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watershed. This ratio will vary widely for individual land parcels within the
watershed.

The abundance of internally-drained Tands, and the extensive network of
riparian wetlands which buffer the streams from a significant sediment load
are the reasons that relatively little of the eroded soil is delivered to
lakes and streams. Table 5 shows the extensiveness of this internal drainage
in the watershed. Almost 60 percent of the watershed acreage is internally-
drained, ranging from about 40 percent in the mainstem region to almost 70
percent in the eastern region. The importance of the riparian wetlands as a
sediment buffer is evidenced by the fact that about 1,700 tons of eroded soil
are delivered to these areas. If delivered to the streams, this would
represent an additional 25 percent in the nonpoint source sediment load to
Takes and streams. The impact is greatest in the west region, where the
wetlands prevent a 40 percent increase in the sediment load, and prevents
about a 20 percent increase in the rest of the watershed.

Streambank Degradation: Table 6 summarizes the extent of streambank
degradation in the East-West Watershed. Streambank degradation is defined as
areas that are producing sediment, or areas where cattle are causing habitat
destruction through trampling of the stream bed and streambank vegetation. In
some instances the habitat destruction associated with cattle is due to
streambank erosion and sediment deposition. Cattle access also causes other
impacts. These include increasing channel width which results directly in a
decrease in stream depth, destruction of streamside vegetation which
contributes to increased stream temperatures, destruction of streambed habitat
for aquatic Tife needed to support fish populations, and the direct enrichment
of the stream with manure. These impacts may not necessarily be accompanied
by large increases in streambank erosion.

There are relatively few serious streambank degradation sites in the
watershed. Seventy-six sites were identified in the watershed, encompassing
about 24,000 feet and producing an estimated 419 tons of sediment per year.
The streambank erosion problem is concentrated in the mainstem region,
occurring primarily along Quaas Creek and along the Milwaukee River both
within and immediately downstream of the city of West Bend.

Cattle access is an important factor in causing general streambank
degradation, occurring along 56 percent of the degraded feet. Cattle access
is Tess important as a cause of streambank erosion, however. Cattle access is
associated with only 10 percent of the sediment yield from streambanks. Other
streambank erosion problems are caused by increases in streamflows that occur
as a result of changing land uses. In some areas, woodland shading prevents
the establishment of vegetation needed to stabilize the streambanks.

Removal of several dams in the watershed is recommended in the integrated
resource management plan as a means to improve habitat and water quality
(WDNR, 1988b). After impounding dams are removed, erosion problems in the
drained lakebeds can be expected to develop as the soft sediments are
subjected to rainfall, runoff, and the erosive action of the stream. As dams
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are removed in this watershed, the Jakebeds will be evaluated to determine the

need for erosion control through this priority watershed project.

Barnyard Runoff: There are 267 barnyards in the East-West Watershed. Table 7
shows the regional distribution and poliution potential of these barnyards.

On a watershed basis, 158 barnyards, or 59 percent of the total, are
hydraulically connected to lakes and streams, OF their associated riparian
wetlands. These barnyards represent 52 percent of the barnyard runoff
pollution potential. Mosti of this surface water pollution potential is caused
by a very small percentage of the barnyards. The 15 barnyards having the
highest pollution potential account for 50 percent of the pollution potential,
and the worst 34 barnyards account for 75 percent of the pollution potential.
Fully 98 barnyards, or 62 percent of the total, are responsible for less than
10 percent of the total pollution potential of barnyards draining to surface
waters.

Table 7 also shows information concerning barnyard runoff to other potentially
sensitive receiving areas, including non-riparian wetlands and shallow soils
less than 24 inches deep over bedrock or groundwater. Together, these areas
receive runoff from 39 barnyards, or 15 percent of the total. These barnyards
represent about 15 percent of the barnyard runoff pollution potential. Most
of these 39 barnyards have low to moderate pellution potential, with
relatively few posing a severe pollution potential,

Finally, Table 7 shows that 70 barnyards, or 26 percent of the total, have
runoff that is internally-drained to deep mineral soils. These barnyards make
up 34 percent of the barnyard runoff pollution potential in the watershed.
These barnyards do not generally pose a nonpoint source pollution hazard to
waters of the state.

Winterspread Manure: The general pollution potential posed by winterspreading
manure in the East-West Watershed is summarized in Table 8. Since this
analysis was not conducted by sub-watershed or region, the results are
displayed by county.

The 233 livestock operations in the Fast-West Watershed produce an estimated
162,000 tons of manure during the six-month period encompassing late fall
through mid spring. This is the period during which manure incorporation may
be difficult, and manure runoff from steeply sloping lands or lands near
waterways is an elevated hazard. In order to properiy Jandspread this volume
of manure, an estimated 6,470 acres are heeded, Of the approximately 14,000
acres available for Jandspreading in the watershed, about 30 percent are
critical and not considered environmentally safe for winterspreading.
Although there are about 10,000 acres of environmentally safe lands for
winterspreading, or nearly 50 percent more than what is needed, there is still
a potential for critical lands to be winterspread. This results in part
because there are critical lands on most farms that may be spread with manure
during the winter. The other factor is that the environmentally safe acres
are not distributed throughout the watershed proportional to their need.
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In the East-West Watershed, it is estimated that 70 livestock operations, or
30 percent of the total, do not have sufficient environmentally safe acreage
to avoid winterspreading critical lands. The result is that an estimated
1,530 acres of environmentally sensitive lands are winterspread each year in
the watershed.

The number of critical acres spread by each landowner will vary. It is
estimated that 40 Tivestock operators, or 17 percent of the total, spread 10
or more critical acres per year. Fifty-two operations spread between five and
ten critical acres. Over one-half of the livestock operations are estimated
to be spreading less than five critical acres per year.

UrBaN LaND USE AND POLLUTION SOURCES

The urban lands in the watershed are concentrated primarily in and adjacent to
the city of West Bend and the villages of Newburg, Kewaskum, and
Campbellsport.

The West Bend Study Area includes 75 percent of the urban lands and
contributes about 75 percent of the urban pollutant load. Within the West
Bend Study Area, the direct drainage area to the Milwaukee River has the
highest unit area pollutant loading, producing about 75 percent of the urban
pollutants. The urban lands within the Quaas Creek Subwatershed have the
Towest unit area pollutant loading, producing only eight percent of the urban
pollutant Toad within the study area. The urban lands within the Silver Creek
Subwatershed of the West Bend Study Area have characteristics between these
two extremes. Extensive urban development is projected for the West Bend
Study Area. The urban area is expected to grow by 87 percent, and the
pollution potential of post-development stormwater runoff could increase by
109 percent if not controlled. The largest increase in pollutant 1cading due
to uncontrolled stormwater runoff from new development would occur in the
Quaas Creek Subwatershed. Here, pollutant loads could increase by 450
percent. Projected increases for the direct drainage to the Milwaukee River
and the area draining to Silver and Engmann Creeks are 75 and 100 percent
respectively.

The Campbellsport Study Area includes six percent of the urban area and
produces six percent of the urban pollutant load. Projected future growth in
this area will increase the urban area by 60 percent and if urban runoff is
not controlled, will increase the urban pollutant load by 30 percent.

The Kewaskum Study Area includes 11 percent of the urban area and produces 11
percent of the urban pollutant load. Projected future growth in this area
will increase the urban area by 128 percent and if urban runoff is not
controlled, will increase the urban pollutant load by 150 percent.

The Newburg Study Area includes seven percent of the urban area and produces
four percent of the urban pollutant Toad. Projected future growth in this
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area will increase the urban area by 135 percent and if urban runoff is not
controlled, will increase the urban pollutant Toad nearly 10 times.

In addition to the pollution potential posed by runoff from newly developed
areas, there is also a tyemendous potential for construction erosion impacts
on water quality. This potential occurs not only in the four study areas, but
in other unincorporated portions of the watershed.

WATER RESOURCES OBJECTIVES

SURFACE WATER

surface water objectives involve the watershed’s streams, lakes, and wetlands.
Stream and lake specific objectives for the priority watershed project focus
on the biological and recreational uses discussed in Appendix £ and shown on
Map 2. Water quality objectives and the measures needed to achieve them are
based on subwatershed-specific conditions. However, it should be understood
that improvement in downstream water quality both in the tast-West Watershed
and the Milwaukee River system as a whole are also considered in establishing
objectives.

Three basic objectives have been identified and each is summarized below.

Protection: Protection refers to maintaining the present biological and
recreation uses supported by a Take or stream. For example, if a stream is
supporting a healthy cold water fishery and is used for full body contact
recreational activities, the objective would be te maintain those uses through
abatement of nonpoint sources. : ' :

Enhancement: Enhancement refers to a change in the overall condition of a.
stream or lake within its given biological and recreational use category. For
example, if a stream is supporting a warm water fishery whose diversity and
viability could be enhanced, the objective would be to alter the water quality
conditions which are keeping the resource form achieving its full biological
potential.

Improvement: Improvement refers to upgrading the existing capability of the
resource to support a higher category of biological use. An example, would be
a stream which historically supported healthy populations of warm water game
fish, but no longer does so. The objective would be to change the degraded
water quality conditions which support a limited forage fishery and few game
fish, to allow viable populations of forage and warm water game fish species
to become reestablished.

An underlying water quality objective is the protection of wetlands throughout
the watershed. Besides providing some of the best wildlife habitat and
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important spawning areas for fish, they serve to buffer streams and lakes from
sediment and other materials which would otherwise be carried to surface
waters,

GROUNDWATER

The Department is responsible for protecting the quality of groundwater. The
priority watershed project has no specific criteria for establishing site-
specific objectives to protect existing groundwater quality or improve its
conditions. However, existing administrative rules and policies designed to
protect groundwater from contamination attributed to nonpoint sources will
apply in this project. Indeed, as discussed in Chapter IV, eligibility
criteria for cost sharing nonpoint sources impacting groundwater are
established and used during project implementation.

SUBWATERSHED CONDITIONS FOR THE EAST REGION

This section presents the water resource conditions and nonpoint sources for
each subwatershed in the East Region of the East-West Watershed.

Subwatersheds in this region include Crooked Lake (CL), Long Lake (LL), Mauthe
Lake (ML), Parnel Creek (PC), Watercress Creek (WC), Forest Lake (FL), and Low
Delivery (LD). The locations of these subwatersheds, and the potential uses of
the water resources that they contain, are shown on Map 2. The hydrologic
flow connection between these subwatersheds is shown in Figure 1.

The agricuTtural land use distribution for subwatersheds in the region is
presented in Table 9.

The description of water resources conditions are based on findings contained
in the Water Resources Appraisal and Stream Classification Report (Mace,
1986).

The pollution reductions required to meet the water resources objectives
presented in the following text, and the extent of needed nonpoint source
practices required, are presented as part of Chapter IV.
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Figure 1. Hydrologic flow diagram for the East-West Watershed
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WATERCRESS CREEK SUBWATERSHED

WATER RESOURCE CONDITIONS

Watercress Creek: Watercress Creek, originating from a number of springs, is
the headwaters of the East Branch of the Milwaukee River. That portion of the
stream in Fond du Lac County is bordered by extensive cattail and tag alder
wetlands.

That portion of Watercress Creek upstream of the Sheboygan/Fond du Lac County
line is considered a Class II brook trout stream (FAL-A). This section lacks
enough natural spawning habitat to support significant natural reproduction.
Although some trout are present downstream of the county Tine, northern pike
predominate and this lower part of the stream is considered a warmwater sport
fishery.

Heavy instream siltation affects both the trout and warmwater sport fish
portions of Watercress Creek. In addition, low gradient and mid-summer low
flows in downstream reaches 1imit somewhat the biological uses in Watercress
Creek. Parent soils in the downstream portions are partly the cause of this
silt,

This stream could benefit from instream habitat structures as well as devices
to direct water movement, thereby concentrating flow and reducing silt
deposition.

NONPOINT SOURCES OF PoLLUTION

General Land Use: Rural lands comprise 5,057 acres or approximately 97
percent of the land use in this subwatershed. The remainder is scattered
residential development.

The rural Tand use distribution is shown in Table 9. This table shows that
most of the rural lands are in low intensity uses that are generally
associated with Tow pollution potential. For exampte, woodlands, grasslands,
and wetlands, all of which are low intensity Tand uses, together make up 61
percent of the rural land use in the watershed. CropTands, which generally
have a higher pollution potential, make up only 37 percent of the subwatershed
Tand use. Continuous row cropland, the land use having the highest pollution
potential, makes up only 22 percent of the cropland or eight percent of the
total rural land cover,

Rural Seurces: Table 10 presents a rural nonpaint source summary for this
subwatershed.

In general, the barnyard runoff pollution potential to surface waters is Tow.
Of the two barnyards draining to surface waters, only one has a significant
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pollution potential. The barnyard draining to the pocket wetland may also be
significant, but its impact is unknown.

Upland erosion is the principal source of sediment to the stream system, there
being no other important sources. Cropland comprises 36 percent of the land
use in this subwatershed, and produces nearly all of the estimated 144 tons of
sediment delivered to the stream network. Over 90 percent of the delivered
sediment enters Watercress Creek in its headwater section, which is classified
as brook trout water. This sediment is produced by only one-third of the
agricultural lands. The remaining acres are well buffered from the channel
network.

Part of this buffering is due to the riparian wetlands. These natural stream
buffers trap a significant amount(54 tons/year) of sediment. Another factor
is the extensive internal drainage in this area, which collects runoff from 71
percent of the eroding uplands. Part of the internally-drained areas have
wetland vegetation growing in them. These areas trap a significant amount(487
tons/y) of eroded sediment.

The value and sensitivity of these riparian and non-riparian wetland areas
vary tremendously, and the impact of this sediment load on them is not known.

Urban Sources: There are no significant urban nonpoint sources in this
subwatershed.

WATER RESOURCE OBJECTIVES

The upper reaches of Watercress Creek are impacted primarily by sediment. The
Tower reaches are affected not only by sediment but by natural gradient and
streamflow characteristics. In both instances the stream is currently
supporting recreational, fish, and aquatic life uses for which it is
classified. Although nonpoint source controls can be expected to improve the
quality of the existing use classification, the use classification will not be
changed as a result of successful nonpoint source controls.

The water resources objectives for the Nonpoint Source Control Program are to:

a. Protect and enhance the existing recreational, fish &
aquatic life uses of the upstream portion of Watercress
Creek.

b. Protect the existing uses of the downstream portion of

Watercress Creek.

C. Protect valuable and sensitive wetlands from barnyard runoff
and sediment deposition, where subsequent field
investigation indicates that the assimilative capacity of
the wetlands is being overloaded.
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d. Decrease the nonpoint source pollutant loading to Long Lake,
the majority of which is generated in the Watercress Creek
Subwatershed.

Most of the nonpoint source controls in this subwatershed will be related to

the control of upland erosion. The proposed control strategy for the
subwatershed is presented in Chapter 1V,
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Low DELIVERY SUBWATERSHED

WATER RESOURCE CONDITIONS

There are no perennial streams in this subwatershed, which is primarily
wetland. Based on aerial maps it appears that what surface water exists is
due to extensive channelization of the wetlands. Surface water resources in
this subwatershed were not investigated and conditions in the channels are
unknown,

NONPOINT SOURCES OF POLLUTION

General Land Use: Over 97 percent of the Tand cover is rural. The rural land
use distribution is shown in Table 9. About one-half of the rural land use is
in cropiand. None of the cropland is in continuous row crops, generally the -
most intensive rural land use with the highest pollution potential. Wetlands
make up 27 percent of the rural land use, and other non-intensive rural land
uses such as woodland, and grassland make up an additional 23 percent of the
land cover.

The urban land use is scattered residential development, which generally has a
low pollution potential.

Rural Sources: Table 11 presents a rural nonpoint source summary for this
subwatershed. Barnyard runoff was the only source assessed.

In general, the barnyard runoff pollution potential to surface waters is low.
Of the seven barnyards, only one has a significant pollution potential. The
barnyard internally-drained to deep mineral soils has such a high pollution
potential that it may pose a groundwater pollution hazard.

A1l eroding uplands are internally-drained, there being no surface water
connection from this subwatershed to Long Lake.

The degree of sediment delivery was not assessed, and the potential for
impacts on wetlands in this area is not known.

Urban Sources: There are no significant urban nonpoint sources in this
subwatershed.

WATER RESOURCE OBJECTIVES

The Nonpoint Source Control Program objective for this subwatershed is to
protect valuable and sensitive wetlands from barnyard runoff and sediment
deposition, where the assimilative capacity of the wetlands is being
overloaded.
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LONG LAKE SUBWATERSHED

WATER RESOURCES CONDITIONS

Long Lake: Long Lake is the Targest lake in the East-West Watershed, with its
water supply coming primarily from Watercress Creek. Tittle Lake is
contiguous with Long Lake and is discussed as a part of Long Lake.

The fish community in this Take is diverse, dominated by bass and sunfishes.
The forage fishery is also abundant and diverse. Recent fish consumption
advisories issued by the Department have included 18-22" walleye from Long
Lake. The source of the mercury is unknown.

The calculated annual phosphorus loading to Long Lake approximates that
estimated to be an acceptable level. Average summer chlorophyll a

. concentrations indicate that planktonic algae are not a problem. Based on
Take modeling, phosphorus loading to Long Lake should be reduced by four
percent to achijeve an acceptable level to protect the lake from
eutrophication.

Recreational uses on Long Lake include boating, water skiing, and swimming.
Bacteriological data from the north and south swimming beaches located at the
Long Lake Recreational Area indicate no bacterial contamination in these
areas. The lake has an extensive littoral zone that was created when a
control dam raised the water level in the lake. The macrophyte growth
occurring in this zone is frequently noted as a recreational use impairment.
Also, the southern end of the lake is primarily a deep water marsh and may
occasionally present use impairments depending on the users’ perspective.

Tributaries to Long Lake: Two unnamed tributaries to Long Lake were evaluated.
One enters Long Lake in T14N-RI9E-SESE12. The entire stream can support
partial body contact uses. Habitat and other physical features present in
this tributary from the headwaters down to Scenic Drive indicate it is capable
of supporting tolerant forms of fish and aquatic life, probably throughout the
year. This part of the stream is only partially meeting its potential because
of stream channelization. From Scenic Drive downstream to its confluence with
Long Lake, the potential of the stream improves making it capable of
supporting an intolerant fish and aquatic 1ife community. This portion of the
stream is only partially meeting its full potential, primarily due to
sedimentation.

The second unnamed tributary enters Long Lake at T14N-RI9E-NWSE24. Habitat
and other physical features in this tributary from the headwaters down to its
confluence with Long Lake indicate the stream is capable of supporting
tolerant forms of fish and aquatic life, but only for part of the year. The
stream cannot support body contact uses.
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NoNPOINT SOURCES OF POLLUTION

General Land Use: tand use in this subwatershed is 94 percent rural and six
percent urban. The urban land uses are primarily residential with some
associated commercial uses. The urban lands are concentrated along the
lakeshore.

The rural land use is shown in Table 9. Croplands in rotation make up 40
percent of the rural land use. The vemainder is made up of wetlands,
woodlands, and grasslands.

Rural Sources: Table 12 presents a rural nenpoint source summary for this
subwatershed.

In general, the barnyard runoff poliution potential to surface waters is low,

with no significant barnyards present. Most of the pollution potential to the
pocket wetiand areas comes from one of the two barnyards, although its impact

is unknown.

There are few agricultural sources located within the Long Lake Subwatershed
that contribuie sediment to the lake. There were no significant sources of
streambank erosion inventoried. Although upland erosion occurs, little of it
reaches either Long Lake or its associated wetlands. This is because 85
percent of the croplands in the watershed are internally-drained. The
remaining areas have very 1ittle delivery. Overall, only seven percent of the
eroding uplands deliver sediment to the lake, and the combined annual delivery
is less than one ton. The dominant source of sediment to the lake remains the
agricultural 1ands within the Watercress Creek Subwatershed, however, which
contribute an estimated 85 percent of the annual delivered sediment to the
lake.

It has been noted that an intermittent tributary originating in T14N R19E S13
near Lakeview Road and entering Long Lake in the northwest corner of Section
13 carries a noticeable sediment Joad into Long Lake. The source of this has
not been jdentified through the routine inventories, however, and the sediment
Joad has not been estimated. Similarly, the source of sediment jmpacting the
Tower reaches of the un-named tributary located at T14N-R19€-SESE12 is
unknown.

The combined acreage of non-riparian wetland vegetation receives a
considerable sediment load, but the site-specific impacts are unknown.

Urban Sources: There are segments of the Long Lake shoreline which are
developed for cottages. These areas were not inventoried for nonpoint
sources. However, these urban lands are estimated to contribute nearly all of
the 24 tons of the sediment delivered to Long Lake from the direct drainage
area. This represents about 15 percent of the sediment load to Long Lake, the
remainder coming from the Watercress Creek sybwatershed. The role of these
urban lands in contributing sediment to Long Lake and its tributaries should
be further investigated.
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WATER RESOURCE OBJECTIVES

Long Lake is threatened by nonpoint sources, primarily those located in the
Watercress Creek Subwatershed. Sediment and attached nutrients appears to be
the primary pollutant of concern. The role of sediment sources on urban lands
surrounding the lake needs further investigation. In addition, the sources of
sediment to the streams tributary to Long Lake in T14N RI9F S13 northwest
quarter and in TI14N-RI9E-SESEI?2 needs to be further investigated as part of an
effort to protect Long Lake. Although the lake is currently supporting its
potential recreation, fish, and aquatic life uses, these uses can be enhanced
with nonpoint source controls.

Another potential benefit of nonpaint source controls might be enhancement of
the Tower portion of the tributary to Long Lake in T14N RI9E SESE12, where
sedimentation is an important limitation. Other streams noted are also
impacted by Tow flow and previous channelization, making it harder to enhance
uses with nonpoint source controls alone.

The Nonpoint Source Control Program objectives for this subwatershed are to:

a. Protect and enhance the existing recreational, fish and
aquatic Tife, and aesthetic uses of Long Lake.

b. tnhance the capability of the Tower reaches of the tributary
in T14N RI19E SESE12 to support its designated use if
nonpoint sources can be located.

C. Protect valuable and sensitive wettands from barnyard runoff

and sediment deposition, where the assimilative capacity of
the wetlands is being overloaded.
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PARNELL ESKER SUBWATERSHED

WATER RESOURCE CONDITIONS

parnell Creek: Parnell Creek originates in Section 17 of Mitchell Township,
Sheboygan County, and flows southwesterly to its confluence with the East
Branch of the Milwaukee River, downstream of Long Lake.

The intermittent portions at the headwaters of Parnell Creek were not
surveyed. The entire upper headwaters area consists of an extensive wetland
area with diffuse, partly diffuse and occasionally well-defined channels. It
s unknown how much use is made of the wetlands for fish spawning.

Habitat and other physical stream features from the headwaters down to Butler
Lake Road indicate the stream is capable of supporting intolerant forms of
fish and aquatic 1ife throughout the year. This portion of the stream can
support partial body contact uses. From Butler Lake Road downstream to the
confluence with the East Branch of the Milwaukee River, the stream is capabie
of supporting a diverse warmwater sport and forage fish community (FAL-B).
This portion of the stream can support full body contact uses.

The stream is only partially meeting its full potential. In the furthest
upstream portions, low flow and past channelization are the primary factors
limiting increased biological use of the stream. Rehabilitation would require
some form of channel consolidation. Much of the furthest upstream portions of
Parnell Creek and its tributaries drain through large wetlands. Through these
areas deposition of organic materials contributes to degraded habitat. There
are portions of the stream where the streambanks have 1ittle or no bank cover,
possibly resulting in elevated stream temperatures. High Tevels of bacterial
contamination at times may limit recreational use. State bacterial standards
were not met at County Trunk Highway "F" during the summer period. The source
of this contamination is not known, although it could be related to animal
waste.

Because access and wading are difficult, the river probably receives tittle
fishing pressure.

Flynn’s Spring: This is a short, perennial brook flowing into Butler Lake
with access via the lake. Stocking of brown trout failed and was
discontinued. Fluctuations in water flows have been reported.

Butler Lake Outlet: No data are available for this perennial stream, however,
it is tentatively assumed to be able to support warm water sport fish as does
Butler Lake.

Butler Lake: Butler Lake is the only lake in this subwatershed. No recent
monitoring of the Take has been conducted.

This lake is reported to be fertile, and threatened by bog encroachment from
the east and south, Partial winterkill has been reported to occur, however
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the fishery is reputedly good for bass and panfish; trout have been stocked in
the past.

NONPOINT SOURCES OF POLLUTION

General Land Use: Most of this subwatershed is in state ownership as part of
the Kettle Moraine State Forest. .

The rural land use distribution is shown in Table 9. Low intensity land uses
including woodland, wetland, and grassland make up 77 percent of the rural
tand use. CropTand makes up the remainder. Approximately 90 percent of the
cropland acreage is farmed in rotation, with the remainder in continuous row
crops. : .

Urban Tand use is extremely limited, comprising less than one percent of the
Tand use. - The urban lands are scattered residential development.

Rural Sources: Table 13 presents a rural nonpoint source summary for this
subwatershed. :

Based on phosphorus loading potential, there are no significant sources of
barnyard runoff to surface waters. However, the bacterial contamination
monitored at County Highway F may be related to either barnyard runoff from
the barnyard located in Section 30 or from winterspread manure. The barnyard
draining to the pocket wetland is probably not significant as a pollution
source, -

Upland erosion is the principal source of sediment to the stream system,
Cropland comprises 20 percent of the land use in this subwatershed, and
produces virtually all of the estimated 192 tons of sediment delivered to the
stream network. About 92 percent of the agricultural sediment delivered to
Parnell Creek enters the stream between Butier Lake Road and the
Sheboygan/Fond du tac County Line. Virtually all of the remainder enters the
creek at its headwaters. S

The remaining agricultural acres are well buffered from the stream network.
In fact, only about 25 percent of the agricultural land use contributes the
total delivered sediment load to Parnell Creek.

Part of this buffering is due to the riparian wetlands. These natural stream
buffers trap a significant amount (50 tons/year) of sediment. Another factor
is the extensive internal drainage in this area, which collects runoff from 80
percent of the eroding uplands. Part of the internally-drained areas have
wetland vegetation growing in them. These areas trap a significant amount (131
tons/y) of eroded sediment.

The value and sensitivity of these riparian and non-riparian wetland areas
vary tremendously, and the impact of this sediment load on them is not known.

Urban Sources: There are no significant urban nonpoint sources in this
subwatershed.
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WATER RESOURCE OBJECTIVES

Sediment appears to be the primary pollutant of concern. ~This pollutant is
the primary limitation on beneficial uses for the section of Parnell Creek
downstream of Butler Lake Road. Upstream of Butler Lake Road, the sediment
load is far less and other limiting factors, including low flow conditions and
past channelization also affect the resource. The source of bacterial
contamination is not known, but the role of barnyards draining to surface
waters and winterspreading practices should be investigated further. Although
nonpoint source controls will not lead to any changes in the beneficial uses
which water bodies in this subwatershed can support, nonpoint controls may be
successful in enhancing the quality of these uses.

The Nonpoint Source Control Program objectives for this subwatershed are to:

a. Protect the existing recreatibna1,.fish and aquatic life
uses of Parnell Creek in the reaches above Butler Lake
Rqad.

b. Enhance existing recreational, fish and aquatic Tife
uses of Parnell Creek in the reaches below Butler Lake
Road. '

c. Protect valuable and sensitive wetlands from sediment

deposition, where the assimilative capacity of the
wetlands is being overloaded. ' ‘ '

d. Decrease the nonpoint source p611utanf loading to Mauthe

Lake, the majority of which is generated in the Parneil
Creek Subwatershed. ' S
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MAUTHE L AKE SUBWATERSHED

WATER RESOURCE CONDITIONS

East Branch of the Milwaukee River: The river in this subwatershed provides
good sportfish habitat, and is capable of supporting a balanced warmwater
sportfish community. There are also abundant numbers of many important
intolerant forage fish species. Benthic macroinvertebrates indicate that
there is good to very good water quality. :

Aguatic macrophytes and algae are generally not a problem in this river.
Aquatic plant growth is well-balanced with low to moderate abundance in
riverine sections. The mean summer baseflow phosphorus concentration below
New Fane is sufficiently low to prevent nuisance growths of macrophytes.

Because of the ecological diversity within this subwatershed there are
outstanding opportunities for various water based recreation uses including
fishing, swimming, and boating. Obstacles to canceists include a fence
partially crossing the river 0.3 mi upstream of New Prospect, and the dam at
New Fane.

Results of bacterial sampling in the subwatershed indicated that overall, the
East Branch had low levels of bacterial contamination. High bacterial levels
were measured in the East Branch below New Prospect, however. The levels
were high enough to indicate a health hazard for full body contact recreation.
This hazard is probably not 1imited to sections of the river immediately
downstream of New Prospect, but may 1imit recreation uses further downstream.
The hazard could possibly affect some portions of the Mauthe Lake Recreational
Area as well. The bacteria type suggests human waste contamination.

Perennial Tributaries: No data have been gathered on the tributary that joins
the East Branch in Section 35 of Osceola Township. It courses through
wetlands before joining the East Branch. Access is from the river only. Due
to the wetTands nature of this stream and suitability for sportfish spawning,
conditions are believed able to support a diverse forage and warmwater sport
fish community. :

The tributary that joins the East Branch in the southeast corner of Section
36, Osceola Township, originates in springs and may supports a wild brook
trout population, although this has not been confirmed. This tributary lies
entirely within the project boundaries of the Kettle Moraine State Forest.

The small tributary to Mauthe Lake drains entirely through wetlands. Access
is difficult and gained by a hiking trail or small skiff from Mauthe Lake. By
default and virtue of its connection with Mauthe Lake, conditions in this
tributary are believed able to support a diverse forage and warmwater sport
fish community.
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Mauthe Lake: Mauthe Lake is relatively shallow (max depth 22 ft) with a
surface area of 63 acres. Extensive camping and other recreational facilities
have been developed for the recreation area. Except for developed swimming
areas, the littoral area supports substantial macrophyte growth. Outboard
motors are not allowed to operate on the lake.

Macrophyte growth in littoral areas appears to be fairly diverse but their
abundance poses a threat to a healthy environment. Macrophytes in Mauthe Lake
grow in such abundance that local diel DO depletions may limit habitat at
least in the Tittoral areas.

Although phosphorus loading is presently greater than that estimated to be
acceptable, chlorophyll a levels indicate planktonic algal growth is not a
problem. Based on lake modeling phosphorus loading to Mauthe Lake should be
reduced by 31 percent to achieve an acceptable loading level to protect the
lake from eutrophication.

Dissolved oxygen depietion occurs in the hypolimnion and DO is insufficient to
adequately support most aquatic life (<2 mg/1) below the 10-15 foot depth
during the summer months. Dissolved oxygen is also depleted, to a lesser
degree and greater depth, in the winter under ice cover.

Although northern pike and walleye have been stocked in Mauthe Lake, no
appreciable numbers of either of these species have been found in subsequent
samplings. Largemouth bass, crappie and sunfish dominate creels.

NONPOINT SOURCES OF POLLUTION

General Land Use: The Tand use in this subwatershed is virtually all rural.
The only urban land use is scattered residential.

Table 9 shows the rural land use distribution. Of the rural 1and use, Tow
intensity land uses such as woodland, wetland, and grasslands make up nearly
86 percent of the area. Croplands comprise the remainder, with all of the
cropland farmed in rotation.

Rural Sources: This portion of the East Branch Milwaukee River is located
primarily in the Northern Unit of the Kettle Moraine State Forest and most of
the resource remains in a wilderness state. This is reflected in the low
number of nonpoint sources.

Table 14 summarizes the nonpoint sources in this subwatershed. Barnyard
runoff poses no threat to any of the water resources. Streambank degradation
associated with cattle access is a problem at just one site, located just
upstream of New Prospect. The only source of sediment to water resources is
upland erosion, with cropland the major source. Almost one-half of the
agricultural Tands in this subwatershed are internally-drained. As a result,
about one-half of the eroding agricultural lands are responsible for
delivering all the estimated 32 tons/ year of sediment to surface waters.

The distribution of sediment delivery along the East Branch is as follows:
approximately 20 percent enters the stream between the outlet of Long Lake and
the northern edge of Osceola Township; approximately 40 percent enters the
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stream within Section 1 of Osceola Township, just above New Prospect;
approximately the remaining 40 percent enters between the southern boundary of
Section 1, Osceola Township and the Smith Lake Subwatershed, with most of this
entering the river just above New Fane.

Riparian wetlands filter out an estimated 13 tons of sediment per year.
Wetland vegetation in internally-drained areas receives 1ittle sediment.

The significance of winterspread manure in this area was not specifically
assessed.

Urban Sources: There are no significant urban nonpoint sources in the
subwatershed.

WATER RESOURCES OBJECTIVES

Nutrient enrichment and bacterial contamination appear to be the primary
nonpoint source impacts. It is estimated that an important portion of the
nutrient Toad to Mauthe Lake is associated with sediment as there are few
significant sources of barnyard runoff upstream. Winterspread manure could be
another agricultural source, however. Although the potential uses of water
bodies in this subwatershed will not change as a result of nonpoint source
controls, the quality of these uses should be enhanced.

The water resources objectives for the Nonpoint Source Control Program are to:

a. Protect the existing recreational, fish, and aquatic
Tife uses in the East Branch and its tributaries.

b. Enhance the existing recreational, fish, and aquatic
l1ife uses in Mauthe Lake.

C. Protect valuable and sensitive wetlands from sediment

deposition, where the assimilative capacity of the
wetlands is being overloaded.
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CROOKED LAKE SUBWATERSHED

WATER RESOURCE CONDITIONS

Major water resources in this subwatershed include the unnamed creek 14-3,
referred to here as Crooked Creek, and six lakes including Crooked Lake, Cedar
Lake, Mallardhole Lake, Kelling lakes, Lake Seven, and Little Mud Lake.

Lesser resources include five unnamed perennial streams, and two unnamed
Takes. IR

Crooked Creek: Habitat and other physical features in Crooked Creek from the
headwaters down to Crooked Lake Road indicate that this part of the stream is
capable of supporting intolerant forms of fish and aquatic Tife throughout the
year, and is capable of supporting partial body contact. The portion of
Crooked Creek upstream of Tower Drive has been channelized and deepened at
some point in the past. Land adjacent to this reach has been purchased by the
state as part of the Kettle Moraine State Forest. The channel has not been
appreciably widened, the banks are stable and the stream is beginning to
reestablish meanders.

Crooked Creek from Crooked Lake Road downstream to the confluence with the
East Branch of the Milwaukee River is capable of supporting a diverse
warmwater sport and forage fish community and full body contact recreationatl
uses.

Neither of these portions of Crooked Creek are meeting their full potential to
support these uses. Shallow water depth is the primary uncontroilable factor
limiting increased bioclogical use of the stream in the furthest upstream
portions. The Tack of depth is primarily a function of flow and channel
definition and shape through wetland areas. These impairments are only
partially controllable. Rehabilitation would require some form of channel
consolidation.

Much of Crooked Creek and its tributaries drain through Targe wetlands.
Deposition of organic materials in these areas contributes to degraded habitat
in areas. Seasonal nutrient fluxes from the wetlands to the stream may also
occur,

Heavy shading by brush and forest along much of the length of Crooked Creek
prevents the establishment of stable bank cover such as deep rooted grasses.

Periodic shallow water, narrow, poorly defined channels and thick bank
vegetation limit recreational canoceing, at least during low-flow periods.
Portions of the river downstream of Crooked Lake have sufficient depth to
provide comfortable recreational canceing during low flows.

The same obstacles apply to body contact recreation. During most of the warm
weather period, water is too shallow to provide much in the way of swimming.
Small diameter culverts at road crossings, overhanging brush combined with low
flows 1imits recreational use of many parts of the stream. Because access and
wading are difficult, the river probably receives little fishing pressure.
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Crooked Lake: Crooked Lake is the largest lake in this subwatershed. Much of
the shoreline is in state ownership within the Kettle Moraine State Forest. A
small public access is located at the southwest bay. There are no public
beaches.

Although phosphorus Toading is presently greater than that estimated to be
acceptable, chlorophyll a levels indicate planktonic algal growth is not a
problem. Based on lake modeling phosphorus loading to Crooked Lake should be
reduced by 24 percent to achieve an acceptable loading level to protect the
lake from eutrophication.

Dissolved oxygen depletion occurs in the hypolimnion and is insufficient to
adequately support most aquatic Tife (<2 mg/1) below the 15-20 foot depth
during both summer and in the winter under ice cover. Dissolved oxygen
depletion in the hypolimnion is not controllable in the short term. Reducing
the nutrient Toading to the Take can contribute to the long term improvement
of the dissolved oxygen regime in this lake.

Stunted panfish and northern pike have been reported as a management problem.
Seven species of sportfish have been reported as present, the most abundant
being black crappie and bluegill sunfish. The forage fishery in Crooked Lake
appears somewhat limited in numbers and species richness. Two species of fish
on the watch or threatened Tist exist in this lake: the lake chubsucker (W)
and pugnose shiner (7).

The elongated, irregular lake shape and shallow littoral zone with dense
stands of macrophytes are conflicting factors to speed boaters. The lake may
be more suitable to rowing and canoeing than to fast boat sports.

Extensive upland game and waterfowl hunting takes place here. The lake and its
well-preserved wetlands also have a high interest value for outdoor study.
Preservation of the lake’s wild qualities are necessary for the continuation
of this use.

From aerial maps it appears that a channel has been created from Lake Seven to
Crooked Creek. This was not investigated and resource conditions are unknown.

Cedar Lake: Cedar Lake is a seepage lake maintained mostly in a wilderness
state. Nearly the entire lake has public frontage.

This lake periodically winterkills. This is a function of the shape of the
lake basin. Because of periodic winterkill, Cedar Lake has primarily a
stunted panfish population. Largemouth bass fishing is reported to be good
between winterkills. Monitoring has not been conducted on Cedar Lake and
nutrient reduction goals cannot be cited at this time.

The major uses of Cedar Lake are aesthetics and wildlife-related uses. Major
wildlife uses include muskrat, puddle duck nesting and use by migrating
waterfowl. There is one access road and hunting is permitted.

KeTling Lakes: The Kelling Lakes are comprised of three small seepage lakes,
although there are three other lakes immediately adjacent to this group. Most
are less than one acre in area with maximum depths of seven feet or less.
These are pothole-type lakes in marsh and wilderness surroundings.
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The Kelling Lakes commonly experience winterkill and this lTimits the fishery.
Although no data are available for these lakes, panfish and forage species
have been reported.

The topography surrounding these lakes features moraines and many hiking
trails follow the ridges in this area.

These lakes are considered to have significant furbearer and waterfowl value.
Their main assets are wildlife habitat and scenic values. Wildlife use
includes duck nesting and muskrats.

Lake Seven: Lake Seven is characterized by periodic, partial winterkills. In
spite of this, largemouth bass and panfishing are considered to be good,
although stunted panfish have been considered a management problem in the
past. Surrounding wetlands serve resident and migrating waterfowl.

Dissolved oxygen depletion occurs in the hypolimnion and is insufficient to
adequately support most aquatic Tife (<2 mg/1) below the 10-15 foot depth
during ice cover as well as the summer months.

Based on lake modeling phosphorus loading to Lake Seven should be reduced by
48 percent to achieve an acceptable loading Tevel which should protect the
lake from eutrophication. Macrophytes in the lake may compete with algae for
available nutrients. Although phosphorus loading is presently excessive,
chlorophyl1l a levels indicate planktonic algal growth is not a problem.
Macrophyte growth in this lake is, however, abundant.

This lake is suitable for rowing and canoeing; Department regulations prohibit
use of motors. Public access and a small park are available at the southeast
corner of the lake. There are no public beaches on this Take, although one
resort and boat livery are present.

Hunting, trapping and wildlife observation have not been quantitatively
assessed, however, the adjoining wetlands provide suitable habitat for nesting
puddle ducks and serve as a resting area for migrating waterfowl.

Mallardhole Lake: Mallardhole Lake is a small, shallow seepage Take and is
considered a wilderness lake. It is entirely within the Kettle Moraine State
Forest with no dwellings.

The fish population is considered healthy. Observations of fish include
bullhead, sunfish, largemouth bass, crappie, perch and northern pike.

Monitoring has not been conducted on Mallardhole Lake and nutrient reduction
goals cannot be cited at this time.

Mallardhole Lake has no public access or dwellings and is classified as a
wilderness lake. As with most of the other small kettle lakes, the
surrounding wetlands serve as nesting and resting areas for waterfowl.

Little Mud Lake: Little Mud Lake is a small, shallow seepage lake and, due to

winterkill, is not actively managed for a fishery. The total shoreline is in
Kettle Moraine State Forest ownership and there is no shoreline development.

59



Monitoring has not been conducted on Mallardhole Lake and nutrient reduction
goals cannot be cited at this time.

Aquatic vegetation is abundant and the Take and adjoining wetlands are
extensively used by waterfowl and furbearers. A cranberry bog is located in
the adjacent wetlands.

Unnamed Lake 6-6: This lake is connected through wetlands to Crooked Lake.
No recent fish data are available. Observations indicate that the fishery is
Timited to forage fish. There is no public access to this winterkill Jake
(maximum depth 4.5 ft.)}. Major uses are nesting and migratory waterfowl.

Unnamed Lake 8-7.8 (T13N-R20E-SWNE Sec8): This lake is reported to have no
fishery due to shallow depth (one foot max) and winterkill. There is no
public access to this winterkill lake (maximum depth one foot}. Its major use
is as a unique area for study of bog ecology.

NONPOINT SOURCES

General Land Use: Approximately 98 percent of the land cover is rural. The
distribution of the rural land use is shown in Table 4. About one-third of
the rural land use is made up of croplands farmed in rotation. There is a
very small amount of croplands farmed in continuous row crops. Woodlands,
wetlands, and grasslands make up 60 percent of the rural land use.
Approximately one-half of this subwatershed is under state ownership in the
Northern Unit of the Kettle Moraine State Forest, much of which remains in a
wilderness state.

The remaining two percent of the subwatershed land use is urban, primarily
scattered residential areas.

Rural Sources: Table 15 shows the major nonpoint sources inventoried in this
subwatershed.

The pollution potential from barnyards is relatively low. One of the
barnyards draining to the stream channel system is of moderate concern, as is
one of the barnyards draining to an internally-drained wetland area. The
remaining six barnyards are of 1ittle concern.

UpTand erosion is the principal source of sediment. STightly Tess than one-
half of the eroding uplands are responsible for delivering the estimated 94
tons of sediment per year to the surface water system, About 25 percent of
the delivered sediment in this subwatershed enters the headwaters of Crooked
Creek above Crooked Lake. The other hot spot is on either side of the
Sheboygan/Fond du Lac County Line. This one mile stretch of Crooked Creek
receives about 70 percent of the sediment delivered to surface waters in the
subwatershed. The principal source of this sediment is rotated cropland.

Riparian wetlands are estimated to filter out about 13 tons of sediment per
year that would otherwise make its way to the stream system.
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As is typical of other subwatersheds in this portion of the East-West
Watershed, the degree of internal drainage is high (61 percent). Wetland
vegetation located in areas of internal drainage receive an estimated 661 tons
per year of sediment. The ecological value and sensitivity of these areas are

unknown, as is the impact of this depositional sediment.

Urban Sources: There are no significant urban sources in this subwatershed.

WATER RESOURCES OBJECTIVES

Most of the nonpoint source controls will be aimed at reducing sediment loads
and their associated nutrients. Most of the controls will affect Crooked Lake
and sections of Crooked Creek both above Crooked Lake and between Crooked Lake
and the East Branch. Although these controls cannot be expected to change the
uses of these water bodies, the quality of the existing uses should be
protected.

Water resources objectives in this subwatershed for the Nonpoint Source
Control Program are to:

a. Protect and enhance the existing recreation, fish, and
aquatic life uses currently supported by Crooked Creek.

b. Protect the recreation, fish, and aquatic life uses of
Crooked Lake.

C. Protect valuable and sensitive wetlands from barnyard runoff

and sediment deposition, where the assimilative capacity of
the wetlands is being overloaded.
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FOREST LAKE SUBWATERSHED

WATER RESOURCES DESCRIPTION

Forest Lake: Forest Lake is a small, internally-drained lake in southeast
Fond du Lac County. Rapid water flow through the soils in this watershed is a
major contribution to groundwater recharge in the drainage area. The Forest
Lake Subwatershed is entirely within the Kettle Moraine State Forest
boundaries.

Based on past analyses, Forest Lake experiences excessive macrophyte growth in
Tocalized areas. Most of the abundant macrophyte growth occurs in a band
adjacent to the shorelfine in the littoral zone.

Phosphorus Teading is presently greater than that estimated to be acceptable,
but Tess than that estimated to be excessive. Chlorophy1l a levels indicate
planktonic algal growth is not a problem. Based on lake modeling phosphorus
loading to Forest Lake should be reduced by 18 percent to achieve an
acceptable Toading level to protect the lake from eutrophication.

Based on recent monitoring dissolved oxygen is insufficient (<2 mg/1) to
adequately support most aquatic 1ife below 16 ft. during the summer months.
Dissolved oxygen is also depleted, to a lesser degree and greater depth, in
the winter under ice cover.

The slow-growing panfish population in Forest Lake may provide pienty of
angling, however the quality of the harvest is limited by the small sizes.
The unbalanced fish population reflects habitat limitations and constraints.
The abundance of macrophytic vegetation may render panfish populations
inaccessible to predators.

Hunting, trapping and wildlife observation are 1imited in the area immediately
adjacent to the lake due to cottage and resort development,

Boating on Forest Lake is limited by its small size and poor access. Pleasure
boating is deterred by shallow water in the southern portion of the lake, a

shallow mid-Take bar and vegetation. Because of vegetation, swimming can
probably be rated as fair quality. There are no pubTic swimming beaches.

NONPOINT SOURCES

There are no significant nonpoint sources draining to Forest Lake.

Private sewage disposal systems may, however, be a significant threat to water
quality and potentially to public health.
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SUBWATERSHED CONDITIONS FOR THE WEST AND UPPER MAINSTEM REGION

This section presents the water resource conditions and nonpoint sources for
each subwatershed in the West Region of the East-West Watershed.

Subwatersheds in this region include Greenway Road (GW), Ice Age (IA), Eden
Township (ED), Kettle Moraine (KM), McCollough Marsh (MM), Campbellsporti (CP),
Auburn Creek (AC), UnNamed Tributary (UT), Headwaters {HW), Lake Bernice (LB),
and Wayne Marsh (WM). The locations of these subwatersheds, and the potential
uses of the water resources that they contain, are shown on Map 2. The
hydrologic flow connection between these subwatersheds is shown in Figure 1.

The agricultural Jand use distribution for this region is presented in Table
16.

The description of water resources conditions are based on findings contained
in the Water Resources Appraisal and Stream Classification Report (Mace,
Bozek, Wakeman, 1986).

The pollution reductions required to meet the water resources objectives
presented in the following text, and the extent of needed nonpoint source
practices required, are presented as part of Chapter IV.
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HEADWATERS SUBWATERSHED

WATER RESOURCES CONDITIONS

Principal water resources include the main stem of the West Branch of the
Milwaukee River, one small perennial stream, and one small intermittent
stream.

West Branch Milwaukee River: The West Branch in this subwatershed is
approximately 4.0 miles Tong and has a gradient of 5.8 feet per mile,

The main stem of the West Branch in this subwatershed has been extensively
channelized. The river flows through wetlands and wet organic soils which
partly contribute to a slow moving stream with large amounts or transient silt
and organic matter. Both of these factors strongly influence the stream.

The river habitat and adjacent wetlands provide suitable spawning, rearing,
and feeding habitat for warmwater game and forage fish species. Based on
this, it has been determined that this stream should be designated as capable
of supporting both a balanced warmwater fish community. The stream is also
considered capable of supporting full body contact recreational activities.

Problems Timiting the biological use of the main stem in this subwatershed
include: Tow dissolved oxygen, habitat modification, poor substrate and
Timited habitat. The recreational potential is limited by low flow, small
stream size and overhanging vegetation.

Perennial Tributary: This tributary originates in Section 30 and is tributary
to the West Branch in Section 36 of Byron Township, Fond du Lac County. The
available spawning habitat along this stream justifies classification as a
balanced warmwater fish community, The stream is also considered capable of
supporting partial body contact recreational uses.,

Factors T1imiting the biological uses of this stream include Tow dissolved
oxygen, poor bank stability, limited habitat, and poor substrate. Wetland
drainage and low flow contribute to the Timitations of this stream.

Intermittent Tributary: This intermittent tributary originates in Section 32
of Eden Township and is tributary to the West Branch in Section 6 of Ashford
Township, Fond du Lac County.

No formal stream classification has been conducted for this stream by the
Department, but it is being considered during the interim as a Full Fish and
Aquatic Life Use Class B, to protect for the seasonal spawning value it may
provide and the downstream biological uses.

The physical Timitations of this intermittent stream are similar to that
described in the section of the main stem.
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NONPOINT SOURCES OF POLLUTION

general Land Use: Rural land uses cover 6,657 acres, or 96 percent of the
inventoried lands in this subwatershed. The agricultural Tand use '
distribution is shown in Table 16. Croplands make up 78 percent of the rural
1and use. Most of this is rotated row cropland, with few acres in continuous
row cropping. Of the remaining rural acreage, wetlands and grasslands are
next in importance, comprising nine and six percent of the acreage
respectively.

The remaining 258 acres, or four percent of the inventoried lands, is in
scattered urban development.

Rural Sources: Table 17 presents the rural nonpoint source summary for this
subwatershed. :

Only one of the six barnyafds draining to surface waters in this subwatershed
has a pollution potential of concern. The remaining five barnyards draining
to surface waters have very little potential to impact the receiving waters.

Upland erosion is the principal source of sediment delivered to surface waters
in this subwatershed. The delivered sediment, estimated to be 291 tons/year,
is significant not only for the resources in this subwatershed but for Lake
Bernice as well. This is evidenced by the fact that about 40 percent of the
sediment delivered to the stream network above Lake Bernice occurs in the
Headwaters Subwatershed. This sediment Toad in the Headwaters Subwatershed is
delivered fairly uniformly along the stream, including a substantial input
from lands along the perennial tributary mentioned above.

Only about one-half of the uplands are responsible for all of the delivered
sediment in the Headwaters Subwatershed, with rotated croplands responsible
for nearly all of the delivered sediment. The remaining uplands are well
buffered from the surface water network, and even though erosion occurs on
these lands the lost soil is not delivered to the surface waters.

Riparian wetlands play a significant role in buffering the stream system from
sediment. It is estimated that riparian wetlands trap 172 tons of sediment
per year that would otherwise reach the surface water channel network. The
extensive internal drainage of lands in this subwatershed are also important
in trapping eroded sediment. It is estimated that about 50 percent of the
eroding uplands are internally-drained. Some of these internally-drained
areas support wetland vegetation. These areas receive an estimated 24 tons of
sediment per year.

The value and sensitivity of these wetland areas vary tremendously, and the
impact of sediment loading upon them is not known.

Urban Sources: There are no significant urban nonpoint sources in the
subwatershed.
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WATER RESOURCES OBJECTIVES

There are many factors affecting the use potential of the streams in this
subwatershed that will not be affected by the Nonpoint Source Control Program.
These include past channelization, low flow characteristics of the streams,
and the effects of wetland drainage on dissolved oxygen and substrate.
Although the existing uses of these streams will not be changed with nonpoint
source controls, these uses should be enhanced with the resulting reduction in
sediment loading and to a lesser extent from the reduction in animal waste
loading.

The water resources objectives for the Nonpoint Source Control Program in this
subwatershed are to:

a. Protect and enhance the existing recreation, fish and
aquatic life uses on the west branch and its tributaries.

b. -Protect valuable and sensitive wetlands from sediment
deposition, where the assimilative capacity of the wetlands
is being overloaded.

c. Reduce the loading of nonpoint pollutants to downstream
resources.
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LaKE BERNICE SUBWATERSHED

WATER RESOURCES CONDITIONS

The water resources within this subwatershed include the West Branch of the
Milwaukee River, Lake Bernice, and several small, unnamed perennial and
intermittent tributaries.

Milwaukee River West Branch: The portion of the West Branch within this
subwatershed is a second order stream with a total length of 10.3 miles and a
gradient of 2.0 feet per mile. The habitat and other physical characteristics
of the West Branch Mainstem in this subwatershed are suitable for supporting a
diverse and abundant warmwater sport fishery and full body contact
recreational activities,

The factors that reduce the usability of the mainstem include: bacterial
contamination, excessive aquatic plants and algae, and sedimentation. Control
or elimination of these problems will improve the existing quality of the
biological and recreational uses.

Unnamed Perennial Tributaries: The perennial tributaries join the West Branch
in Sections 7 and 26 of Ashford Township, Fond du Lac County.

The habitat of the stream tributary in Section 7 is sufficient to support a
warmwater sport and forage fishery and is capable of supporting partial body
contact recreational activities.

The perennial stream tributary in Section 26 is capable of supporting a good
forage fishery and partial body contact recreational uses.

The problems associated with these perennial tributaries include bacterial
contamination and sedimentation.

Unnamed Intermittent Tributaries: These four streams are tributary to the
West Branch in the following sections of Ashford Township, Fond du Lac County:
1) Section 8, 2) Section 16, SENE, 3) Section 16, SWNW, and Section 23.

The intermittent tributaries within this subwatershed were not officially
classified during the 1986 inventory process. However, until they are given
an official biological use classification they should be considered to be
capable of supporting a balanced warmwater sportfish community. This interim
classification protects for the downstream biological uses. In addition all
of these tributaries are capable of supperting partial body contact
recreational activities.

The existing problems associated with these tributaries include bacterial
contamination, excess nutrients, sedimentation and channelization.

Lake Bernice: Lake Bernice is an impoundment at the downstream border of this

subwatershed. This impoundment has a surface area of 33 acres and is 12 feet
deep. Lake Bernice supports a warmwater sport fishery, and full body contact
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recreatijonal activities. Current problems with this resource include
excessive aquatic plants and algae due to high nutrient Toadings.

NONPOINT SOURCES OF POLLUTION

General Land Use: Rural Tand uses cover 11,814 acres of the inventoried lands
in this subwatershed. The agricultural land use distribution is shown in
Table 16. Croplands make up 70 percent of the rural land use. Most of this
is rotated row cropland, with few acres in continuous row cropping. Wetlands
also comprise a significant part of the land use, encompassing 2,144 acres or
18 percent of the rural land use.

The urban acreage is in partly scattered urban development and partly
concentrated in a small portion of the village of Campbellsport.

Rural Seurces: Table 18 presents the rural nonpoint source summary for this
subwatershed.

Only one of the six barnyards draining to surface waters in this subwatershed
has a pollution potential of concern. The remaining five barnyards draining
to surface waters have very Tittle potential to impact the receiving waters.

Upland erosion is the principal source of sediment delivered to surface waters
in this subwatershed. The delivered sediment is estimated to be 376
tons/year. The sediment is delivered in significant quantities all along the
river, including significant inputs to the perennial and intermittent
tributaries mentioned above.

Only about one-half of the uplands are responsible for all of the delivered
sediment in the Lake Bernice Subwatershed, with rotated croplands the most
important source. The remaining uplands are well buffered from the surface
water network, and even though erosion occurs on these lands the lost soil is
not delivered to the surface waters.

Riparian wetlands play a significant role in buffering the stream system from
sediment. It is estimated that riparian wetlands trap 202 tons of sediment
per year that would otherwise reach the surface water channel network. The
extensive internal drainage of lands in this subwatershed are also important
in trapping eroded sediment. It is estimated that about 50 percent of the
eroding uplands are internally-drained. Some of these internally-drained
areas support wetland vegetation. These areas receive an estimated 414 tons
of sediment per year.

The value and sensitivity of these wetland areas vary tremendously, and the
impact of sediment loading upon them is not known.

Urban Sources: A portion of the village of Campbellsport Ties within the Lake
Bernice Subwatershed. Based on topographic maps, a portion of the surface
drainage would flow to the unnamed intermittent tributary entering the West
Branch in Section 23 of Ashford Township. Existing Tand use in this portion
of the village includes single family residential, commercial, and industrial.
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Increased development is projected for this portion of the Campbellsport Study
Area.

WATER RESOURCES OBJECTIVES

In general, both nonpoint sources and factors such as channelization and
wetland drainage affect the use potential of the water bodies in this
subwatershed. Most of the nonpoint source controls will be aimed at the
reduction of sediment and its associated nutrients from urban and rural

sources.

The water resources objectives for the Nonpoint Source Control Program in this
subwatershed are to:

a. Enhaﬁée the existihg recreation, fish, and aquatic life uses
of Lake Bernice by improving the existing trophic status of
the lake. -

b. Enhance the existing recreation, fish, and aquatic life uses
of the Milwaukee River and its tributaries.

c¢. Protect valuable and sensitive wetlands from sediment
deposition, where the assimilative capacity of the wetlands

is being overloaded.

d. Reduce the nonpoint source pollutant loading to downstream
water resources.
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WaYNE MARSH SUBWATERSHED

WATER RESOURCE CONDITIONS

The water resources within the Wayne Marsh Subwatershed include the West
Branch of the Milwaukee River, unnamed perennial tributaries, one unnamed
intermittent tributary and Wayne Marsh.

Milwaukee River West Branch: The West Branch of the Milwaukee River within
this subwatershed is 6.3 miles long, stretching from the Lake Bernice Dam to
its confluence with the Milwaukee River mainstem.

The West Branch within this subwatershed is limited by Tow flow, bacterial
contamination, aquatic plants and Targe amounts of transient bed material.

The habitat was considered to be good for forage fish and fair for game fish
species. As a result the West Branch is classified as capable of supporting a
warmwater sport fishery. The recreational potential may be improved by
reducing the bacteria levels which have been found to be above the recommended
level for full body contact activities and reducing nutrient levels to reduce
aquatic plants.

Perennial Tributaries: The small perennial tributary to the West Branch in
Section 32 of Auburn Township, Fond du Lac County, originates in Wayne Marsh.
Wayne Marsh is located in Sections 13-14 of Wayne Township and Sections 18 and
19 of Kewaskum Township, Washington County. This tributary is classified as
capable of supporting an intolerant forage fish population. The stream is
capable of supporting partial body contact activities. The factors which
Timit its biological or recreational potential include bacterial
contamination, sedimentation and aquatic plants and algae which are a result
of excessive nutrients.

The unnamed tributary to the West Branch in Section 31 of Auburn Township is
also classified as capable of supporting an intolerant forage fish community
and partial body contact activities. The factors limiting the biological and
recreational potential of this stream include bacterial contamination,
excessive aquatic plants and algae, sediment and channelization.

Intermittent Tributaries: One of these streams is tributary to the West
Branch in the sw quarter of Section 31, Auburn Township. The other joins the
perennial tributary originating in Wayne Marsh. It originates in Section 2 of
Wayne Township and joins the perennial tributary in Section 6 of Kewaskum
Township.These unnamed intermittent tributary were not formally classified
during the 1986 inventory process. However in the interim they should be
considered to be capable of supporting warmwater sportfish in order to protect
for the downstream biological uses and for the possible seasonal spawning
value to sport fish. The factors which are impacting this tributary include
channelization, bacterial contamination and sedimentation.
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NONPOINT SOURCES OF POLLUTION

General Land Use: Rural land uses cover 12,684 acres, or nearly the entire
subwatershed. The agricultural land use distribution is shown in Table 16.
Croplands, all of which are rotated, make up 66 percent of the rural land use.
Ungrazed woodlots, and wetlands are also significant land uses, making up 16
and 9 percent of the lands inventoried, respectively.

Rural Sources: Table 19 shows the results of the nonpoint source inventory
for this subwatershed.

The 30 barnyards draining to surface waters form a substantial pollution
potential to surface waters and wetlands in this subwatershed. Twelve of
these are of concern due to their pollution potential. These drain primarily
to the Wayne Marsh, the West Branch, and the perennial tributary originating
in Wayne Marsh. Most of the remaining barnyards are of less concern, either
because of the Tow sensitivity of the area receiving the drainage or because
of the low pollution potential of the barnyards. However, the potential
impact of the two barnyards draining to shallow soils is unknown.

It is estimated that 853 tons of sediment are delivered per year to surface
waters. Most of this (96 percent) comes from upland erosion. The remainder
comes from five eroding streambank sites.

This sediment loading is the highest in the west region of the watershed, and
amongst the highest in the Fast-West Watershed. The West Branch as well as
the perennial and intermittent tributaries mentioned above all receive
significant loads of delivered sediment. The most intensive sediment delivery
occurs altong the perennial tributary that joins the West Branch in Section 32
of Auburn Township and the intermittent tributary that joins this perennial
tributary in Section 6 of Kewaskum Township. This system of perennial and
intermittent streams accounts for 50 percent of the delivered sediment in the
entire subwatershed. '

S1ightly less than one-half of the uplands are responsible for all of the
delivered sediment in the subwatershed. The remaining uplands are well
buffered from the surface water network, and even though erosion occurs on
these lands the lost soil is not delivered to the surface waters.

Riparian wetlands play a role in buffering the stream system from sediment.

It is estimated that riparian wetlands trap 142 tons of sediment per year that
would otherwise reach the surface water channel network. The extensive
internal drainage of lands in this subwatershed are also important in trapping
eroded sediment. It is estimated that about 61 percent of the eroding uplands
are internally-drained. Some of these internally-drained areas support
wetland vegetation. These areas receive an estimated 339 tons of sediment per
year.

The value and sensitivity of these wetland areas vary tremendously, and the
jmpact of sediment loading upon them is not known.
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Streambank degradation is not extensive, occurring at nine sites. The four
sites on the West Branch include 2,145 feet which produce 8.5 tons of sediment
per year. One site is important primarily because of trampled streambanks and
streambed, not because of sediment production. Five sites are located on the
perennial stream iributary to the West Branch in Section 32 of Auburn
Township, and its intermittent tributary. These sites include 1,900 feet
which produce an estimated 24 tons of sediment. Three of these sites are
important primarily because of trampled streambed and banks.

Urban Sources: There are no significant urban honpoint sources,

WATER RESOURCES OBJECTIVES

Most of the surface waters suffer both from Timitations not dealt with through
the Nonpoint Source Control Program, such as low flow and channelization, as
well as traditional nonpeint source impacts such as sedimentation, nutrient
enrichment, and bacterial contamination. The perennial tributary originating
in Wayne Marsh appears to be affected entirely by nonpoint sources. The
pollutant Toading to this perennial stream system is dramatic. Although
improvements in the existing use are possible, changes in the use class will
not result from nonpoint source controls alone. The objectives for the
Nonpoint Source Control Program are to:

a. Enhance the quatity of existing recreational and aquatic life
uses in the Milwaukee River and its intermittent and
perennial tributaries, particularly the perennial tributaries
supporting intolerant forage fish communities.

b.  Protect valuable and sensitive wetlands from sediment
deposition, where the assimilative capacity of the wetlands
is being overioaded.

¢.  Reduce the nonpoint source poilutant loading to downstream
water resources.
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GREENWAY ROAD SUBWATERSHED

WATER RESOURCES CONDITIONS

The water resources within this subwatershed are limited to the headwater
reaches of an unnamed, partially intermittent tributary to the Main Branch
(Upper) of the Milwaukee River. The headwaters of this stream is located in a
wetland located in Section 17 of Eden Township, Fond du Lac County. Two
intermittent streams join this stream within the subwatershed.

Perennial and Intermittent Tributaries: Nearly the entire length of these
streams in this subwatershed has been channelized for agricultural purposes.
Because of the physical alterations and the naturally limiting low flow and
stream size, the habitat was considered to be poor and is only capable of
supporting a tolerant forage fish community, and partial body contact
recreational uses. Other factors impacting these water resources include
sedimentation and macrophytes. Elimination or reduction of these pollutants
will improve the existing quality within the Greenway Road Subwatershed and
downstream, but a change in use classification cannot be achieved through
nonpoint source controls.

NONPOINT SOURCES OF POLLUTION

General Land Use: The rural land use for this subwatershed is summarized in
Table 16. A1l land use in this subwatershed is rural. Croplands make up 72
percent of the land use, with nearly ali of this cropland in rotation.

Wetlands, which make up 634 acres or 23 percent, is the other major land use.

Rural Sources: Table 20 shows the results of the nonpoint source inventory
for this subwatershed.

The nonpoint source potential in this subwatershed is very low. There are no
barnyards and no streambank erosion sites. The only source of sediment is
eroding uplands, which contribute an estimated 51 tons of sediment per year to
surface waters. Nearly all of this is from the cropland. Nearly all of this
delivered sediment enters the stream network in Section 21 of Eden Township;
little enters above this point.

Less than one-third of the eroding uplands deliver sediment to the streams.
The remaining uplands are well buffered from the stream network. This
buffering is due in part to riparian wetlands, which filter an estimated 23
tons of sediment per year. It is also due to the extensive amount of internal
drainage, which claims the runoff from 77 percent of the uplands.

Some of these internally-drained areas support wetland vegetation, which
receives an estimated 72 tons of sediment per year. The impact of this
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-sediment on the riparian and non-riparian wetland vegetation is unknown,
although it is expected to be site-specific and highly variable.

Urban Sources: There are no urban lands in the subwatershed.

WATER RESOURCE OBJECTIVES

Due to the multitude of factors affecting these streams, the most the nonpoint
source program can attempt to achieve is limited enhancement of the existing
recreation, fish, and aquatic life uses of these water bodies, principally
through sediment control. This enhancement will Tikely be limited to the
perennial and intermittent stream segments Tocated in Section 21 of Eden

Township.

Water resources objectives for the Nonpoint Source Control Program in this
subwatershed are to:

a. Improve the quality of existing recreational and aquatic life
uses in the perennial and intermittent tributaries,
particularly in Section 21 of Eden Township.

b. Protect valuable and sensitive wetlands from sediment
depos1t1on, where the assimilative capacxty of the wetlands
is being overloaded.

c. Reduce the nonpoint source pollutant loading to downstream
water resources.
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Ice AGE SUBWATERSHED

WATER RESOURCE CONDITIONS

The water resources within this subwatershed include the lower reaches of an
unnamed perennial tributary to the Main Branch of the Milwaukee River, and one
intermittent tributary.

The unnamed perennial stream originates in the Greenway Road Subwatershed and
ultimately joins the Milwaukee River in Section 28 of Eden Township, Fond du
Lac County. The total length of this tributary is 2.1 miles. The
intermittent tributary flows approximately 3.6 miles before it joins the
perennial tributary in Section 28 of Eden Township.

Perennial Tributary: Based on the 1986 inventory data, this unnamed perennial
tributary is classified as capable of supporting tolerant or very tolerant
fish or tolerant macroinvertebrates. It is also capable of supporting partial
body contact recreational activities.

The perennial tributary within this subwatershed is impacted by several
factors which 1imit its biological and recreational potential. These factors
include sedimentation, aguatic plants and algae, and channelization.

Intermittent Tributary: The complex of intermittent tributaries within this
subwatershed are not officially classified, but are considered to be capable
of supporting partial body contact recreational activities. By default it is
recommended that these streams be classified as capable of supporting
warmwater sportfish, in order to protect the biological potential until these
streams can be formally classified.

They are impacted by the same factors which 1imit the biological and
recreational potential of the perennial tributary.

NONPOINT SOURCES OF POLLUTION

General Land Use: The Ice Age Subwatershed is found in the Ice Age National
Scientific Reserve (Campbellsport Drumlins Area). The entire area is in rural
Jand use. The rural land use distribution is shown in Tabie 16. The
predominant land uses are cropland, which comprises 59 percent of the land
use, wetland, which makes up 21 percent of the land use, and ungrazed woodlot,
which makes up 15 percent of the land use.

Rural Sources: Table 21 shows the results of the nonpoint source inventory
for this subwatershed.

Eroding uplands are the only significant nonpoint source in the subwatershed.
It is estimated that 128 tons of sediment are delivered annually to the stream
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network. Sediment delivery is relatively uniform along the stream network.
This sediment load is derived almost entirely from rotated cropland. A fairly
high proportion (62 percent) of the uplands deliver sediment to the stream
network. Riparian wetlands capture an estimated 64 tons of sediment per year
that would otherwise reach the surface water network.

About one-half of all lands in the subwatershed are internally-drained. Some
of these areas support wetland vegetation and receive an estimated 60 tons of
sediment per year from eroding uplands. The impact of this sediment toading
on riparian and non-riparian wetlands is not known, but can be expected to
vary widely.

Urban Sources: There are no urban lands in the subwatershed.

WATER RESOURCES OBJECTIVES

The effectiveness of nonpoint source controls will be Timited due to the many
other factors impacting these streams, such as channelization, low flow, and
wetland drainage. Nonpoint source controls will emphasize sediment load
reduction,

The water resources objectives for the Nonpoint Source Control Program are to:

a. Protect the existing recreation, fish, and aquatic Tife uses
tributaries from further degradation.

b.  Reduce the pollutant loading to downstream water bodies.
c. Protect valuable and sensitive wetlands from sediment

deposition, where the assimilative capacity of the wetlands
is being overloaded.
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EPEN SUBWATERSHED

A N e ——_——

WATER RESOURCE CONDITIONS

The water resources located within this subwatershed inciude the headwaters to
the Main Branch of the Milwaukee River. There are also four perennial
tributaries with drainage entirely within the subwatershed boundaries, one
perennial tributary entering from the Ice Age Subwatershed, numerous
intermittent tributaries, and extensive wetland areas.

Milwaukee River Main Branch: The headwaters of the Milwaukee River Main
Branch originate in wetlands located in Section 13 of Eden Township, Fond du
Lac County.

Based upon the 1986 inventory results, the Main Branch in this subwatershed is
classified as capable of supporting a warmwater sport fishery and is also
considered to be capable of supporting full body contact recreational
activities.

The biological and recreational potential of the Main Branch in the Eden
Township is limited by several factors, including bacterial contamination,
plants and algae, low dissolved oxygen, habitat modification, sedimentation,
poor substrate, and turbidity.

Perennial Tributaries: Perennial tributaries to the Main Branch in this
subwatershed are unnamed. Their respective confluences with the Main Branch
are located as follows: 1) Section 36 SESE, Eden Township; 2) Section 36 SENW,
Eden Township; 3) Section 14 SWSW, Eden Township.

A1l three of the perennial tributaries in the Eden Subwatershed are classified
as capable of supporting a warmwater sport fishery. In addition they are
classified as partial body contact recreational streams.

The biological and recreational potential of these streams is 1Timited by
several factors, including bacterial contamination, aquatic plants and algae,
low dissolved oxygen, channelization, sedimentation, Tow fiow and parent
soils.

Intermittent Tributaries: The major intermittent tributaries to the Main
Branch in this subwatershed are unnamed. Their respective confluences with
the Main Branch are located as follows: 1) Section 35 NENW, Eden Township; 2)
Section 26 SESW, Eden Township; 3) Section 15 SESE, Eden Township, and Section
22 SESE, Eden Township.

The most important limiting factor to these streams is channelization which

has resulted in poor habitat quality. Based on the 1986 inventory results,
these streams are considered to be capable of supporting partial body contact
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recreational activities. No stream classification was determined for these
intermittent tributaries.

Smaller streams are likely to have the same Timiting factors.

NONPOINT SOURCES OF POLLUTION

General Land Use: The general land use in this subwatershed is virtually all
rural, with less than one percent in scattered urban development. The rural
Tand use distribution is shown in Table 16. Croplands and wetlands dominate
the Tandscape, comprising 65 and 24 percent of the land use respectively.
Most of the cropland is in rotation.

Rural Sources: Table 22 shows the results of the nonpoint source inventory
for this subwatershed,

There are twelve barnyards having runoff going to surface waters and their
associated wetlands. Of these, there are only two that are a concern due to
their pollution potential. The remaining barnyards, including the internally-
drained ones, are not a concern.

Eroding uplands are the primary source of sediment delivered to the surface
water network. These uplands deliver an estimated 218 tons of sediment per
year. Sediment delivery is significant to most parts of the Milwaukee River
as well as to most of the perennial and intermittent tributaries listed above.
Exceptions include the streams tributary to the Milwaukee River in T14N R18E
Section 26 SESW and Section 22 SESE. This sediment comes almost entirely from
croplands. About 50 percent of the eroding uplands are responsible for
delivering this sediment to surface waters. The remaining uplands are well
buffered from the stream network. Part of this buffering is due to riparian
wetlands, which filter an estimated 100 tons of sediment before it reaches
surface waters. About one-third of all lands are internally-drained, also
contributing to the low proportion of eroding parcels which contribute
sediment to surface waters. Internally-drained areas that support wetland
vegetation receive 476 tons of sediment per year, but the effects of this
deposited sediment are unknown.

There is only one streambank erosion site in the subwatershed, located on the
mainstem near the mouth of the subwatershed. The site may have Tocalized
impacts, but contributes only one percent of the subwatershed sediment load.

Urban Sources: There are no significant urban nonpoint sources in the
subwatershed.

WATER RESOURCES OBJECTIVES

Wetland drainage, stream channelization, and low flow all have significant
impacts on the streams in this subwatershed. Although nonpoint source impacts
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such as sedimentation, nutrient enrichment, and bacterial contamination can be
alleviated, changes in these streams will be 1imited. Most of the nonpoint
source controls will be aimed at reduction of sediment and its associated
nutrients. Water resources objectives for the Nonpoint Source Control Program

are to:

a. Enhance the existing biological and recreational uses of the
Milwaukee River and its tributaries.

b. Reduce the nonpoint source pollutant loading to downstream
water bodies.

c. Protect valuable and sensitive wetlands from sediment
deposition, where the assimilative capacity of the wetland is

being overloaded.
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KETTLE MORAINE SUBWATERSHED

WATER RESOURCE CONDITIONS

The water resources within this subwatershed include the Waucousta River, one
unnamed perennial tributary, and two intermittent tributaries. In addition
there are three lakes, Kettle Moraine Lake, Mud Lake and Spruce Lake. This
subwatershed also contains extensive wetland areas.

Waucousta River: The major stream in this subwatershed is the Waucousta River
which is 10 miles long and joins the Milwaukee River Main Stem in Section 6 of
Auburn Township, Fond du Lac County. The headwaters is located in a drainage
ditch in wetlands located in Section 4 of Osceola Township.

The Waucousta River is a low gradient stream that is greatly influenced by the
adjacent wetlands. Based upon the available habitat data, fish and
macroinvertebrate collections, it is recommended that the stream be classified
as capable of supporting a warmwater sport fishery and full body contact
recreational activities. The factors which are limiting the biological or
recreational potential of this stream includes; bacteria contamination, severe
sedimentation, Purple Loosestrife, channelization and aguatic plants and
algae.

Mitchell Creek: The unnamed perennial tributary in this subwatershed is
sometimes referred to as Mitchell Creek. This tributary to the Waucousta
River originates in Section 18 of Osceola Township and joins the Waucousta
River eight miles downstream in Section 20.

Mitchell Creek has been recently and illegally channelized and moved for
agricultural practices, In addition to channelization, several other factors
Timit the biological and recreational potential of Mitchell Creek. These
include bacterial contamination, aquatic plants and algae and sedimentation.

Based upon the 1986 inventory results, Mitchell Creek is being classified as
capabie of supporting an intolerant forage fish community. It is also
considered capable of supporting partial body contact recreational activities.

Intermittent Tributaries: Two unnamed intermittent tributaries also enter the
Waucousta River in the Kettle Moraine Subwatershed. Their confluences are
located in Sections 10 and 15 of Osceola Township.

Both of these tributaries are classified as capable of supporting a warmwater
sport fishery or providing valuable sport fish spawning habitat. They are
also considered to be capable of supporting partial body contact recreational
activities.
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The factors which Timit the biological and recreational potential of these
intermittent tributaries include channelization, low dissolved oxygen,
available cover and sedimentation.

Lakes: Three lakes - Kettle Moraine, Mud, and Spruce Lake - occur in the
Kettle Moraine Subwatershed. Mud Lake is located in line with the Waucousta
River. Both Kettle Moraine Lake and Spruce Lake have no inlet or outlet.
Kettle Moraine Lake is well developed, while Mud and Spruce Lake are not.
Spruce Lake is located entirely within the Spruce Lake National Natural
Landmark boundaries.

The lakes within the Kettle Moraine Subwatershed are impacted by factors which
reduce their recreational attractiveness. These factors include aquatic
plants and algae, size and depth. The source of the aquatic vegetation
problem is excessive nutrients.

NONPOINT SOURCES OF POLLUTION

General Land Use: The general land use in this subwatershed is virtually all
rural, with only two percent in scattered urban development. The rural land
use distribution is shown in Table 16. Croplands and wetlands dominate the
landscape, comprising 51 percent and 35 percent of the rural land use
respectively. Nearly all of the cropland is in rotation. Grassland and
ungrazed woodlots together make up 12 percent of the rural land use.

Rural Sources: Table 23 shows the results of the rural nonpoint source
inventory for this subwatershed.

Two of the five barnyards draining to surface waters have high enough
pollution potential to be of concern. Both drain to Mud Lake, one directly
and one via the lower reaches of Mitchell Creek. The remaining barnyards
draining to surface waters have a relatively low pollution potential.
Generally, the internally-drained barnyards are not a concern. However, two
of the barnyards draining to pocket wetlands have relatively high pollution
potential, and the effects are not known.

Sediment delivered from rural Tand uses is estimated to be 136 tons per year.
This accounts for 90 percent of the sediment load to lakes and streams in the
subwatershed. The remaining Joad is associated with scattered urban
development. The largest portion of the delivered sediment enters the surface
water system along the lower reaches of the Waucousta River, between County
Highway F and its confluence with the Milwaukee River. This portion of the
Waucousta River receives over 50 percent of the delivered sediment load. Mud
Lake, via the upper reaches of the Waucousta River, receives about 15 percent
of the delivered sediment load, while Kettle Moraine Lake receives about 15
percent from its direct drainage area. The remaining stream segments receive
more moderate amounts of delivered sediment.
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Over 90 percent of the sediment delivered from rural land use comes from
croplands. Farmsteads account for four percent and wetlands for two percent
of the total respectively.

It is estimated that only 20 percent of the rural land use delivers eroded
soil to the surface water network. This is in part because of the riparian
wetlands that act to buffer the stream network. It is estimated that riparian
wetlands filter 60 tons of sediment per year that would otherwise reach
surface waters.Perhaps an even more important factor is the extensive internal
drainage in the subwatershed. Nearly 90 percent of all Tands are internally-
drained. Some of these areas support wetland vegetation, which together
receive an estimated 672 tons of sediment per year.

The effects of sediment loading on riparian and non-riparian wetlands is not
known, although they are expected to vary widely.

Urban Sources: The urban development in this subwatershed makes up about two
percent of the inventoried Tands, and consists primarily of residential land
with a small amount of associated commercial development. The development is
concentrated around the shores of Kettle Moraine and Birchwood lakes. It is
estimated that approximately 10 percent of the sediment loading within the
watershed comes from these land uses.

WATER RESOURCE QBJECTIVES

Wetland drainage, stream channelization, and Tow flow all have significant
impacts on the streams in this subwatershed. Although nonpeint source impacts
such as sedimentation, nutrient enrichment, and bacterial contamination can be
alleviated, changes in these streams will be Timited. Most nonpoint source
controls will be aimed at reducing sediment and its associated nutrients, with
Timited effort put into controlling animal waste sources.

The water resources objectives for the Nonpoint Source Contrel Program are to:
a. Protect and enhance the existing aquatic and recreation uses
of Mud Lake, Kettle Moraine Lake, and the lower reaches of
the Waucousta River.

b. Protect the existing uses in the remaining portions of the
Waucousta River and its tributaries.

c. Reduce the nonpeint source loading to downstream water bodies.
d. Protect valuable and sensitive wetlands from sediment

deposition and barnyard runoff, where the assimilative
capacity of the wetland is being overloaded.

82




McCuLLouGgH MARSH SUBWATERSHED

WaTer RESOURCE CONDITIONS

The McCullough Marsh Subwatershed contains the Main Branch of the Milwaukee
River and two intermittent streams.

Milwaukee River Main Branch: One-third of the 3.0 miles of the Main Branch in
this subwatershed is impounded by the 23 acre Campbellsport mitlpond.

The Main Branch of the Milwaukee River upstream of the Campbellsport Millpond
flows through McCullough Marsh and is very diffuse with no discernible stream
channel. Very little is known concerning the exact habitat characteristics of
the river in McCullough Marsh. However, it can be assumed to have
characteristics that are similar to streams that flow through extensive
wetlands. The characteristics inciude Tow gradient, organic substrate, and
Tow dissolved oxygen. In addition, bacterial contamination from fecal
material is also present and is Timiting the recreational potential of the
Main Branch is this subwatershed.

Intermittent Tributaries: The confiuences of the two intermittent tributaries
with the main branch are located in Sections 6 and 7 of Auburn Township, Fond
du Lac County.

No habitat data is available on these two streams. It can be assumed that
they have characteristics which are similar to intermittent streams which are
greatly influenced by wetlands. Generally these characteristics include low
gradients, organic substrates, low dissolved oxygen problems and limited
available cover due to Tow flow. In addition these two tributaries have been
channelized.

The intermittent tributaries within this subwatershed have not been officially
classified. However, it is recommended that in the interim they be classified
as capable of supporting warmwater sport fish, to protect for the downstream
use and any potential spawning value they may have. They are also considered
to be capable of supporting partial body contact recreational uses.

Campbellsport Millpond: The Campbellsport Millpond is very shaliow, silty and
weed choked. Summer fish kills due to oxygen depletion by aquatic macrophytes
have been reported in the past.

NONPOINT SOURCES OF POLLUTION

General Land Use: The general land use in this subwatershed is virtually all
rural, with only one percent in urban land use. The rural land use
distribution is shown in Table 16. Croplands make up 71 percent of the rural
Jand use. All of the cropland is in rotation. Wetlands and grassliands are
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the next most prevalent land uses, making up 16 and 8 percent of the rural
Tands respectively.

Rural Sources: Table 24 shows the results of the rural nonpoint source
inventory for this subwatershed.

Only one of the four barnyards draining to surface waters has a potlution
potential of any concern, and the concern for that barnyard is only marginal.
The other barnyards draining to surface waters are of no concern.

Sediment delivered from rural land uses is estimated to be 67 tons per year,
This accounts for 97 percent of the sediment Toad to lakes and streams in the
subwatershed. The remaining load is associated with the urban development.
Approximately 75 percent of the sediment is delivered to the river below the
tine dividing Sections 6 and 7 of Auburn Township. The intermittent tributary
entering the river in Section 7, just above the Campbellsport Millpond, is a
major contributor of sediment,

Virtually all of the sediment delivered from rural land use comes from
croplands,

It is estimated that only 42 percent of the rural land use delivers eroded
soil to the surface water network. This is in part because of the riparian
wetlands that act to buffer the stream network. It is estimated that riparian
wetlands filter 18 tons of sediment per year that would otherwise reach
surface waters. Perhaps an even more important factor is the extensive
internal drainage in the subwatershed. Nearly 60 percent of all lands are
internally-drained. Some of these areas support wetland vegetation, which
together receive an estimated 73 tons of sediment per year.

The effects of sediment loading on riparian and non-riparian wetlands is not
known, although they are expected to vary widely,.

Urban Sources: The urban development in this subwatershed makes up about one
percent of the inventoried Tands, consisting of residential development., It

is estimated that approximately three percent of the sediment 1oading within

the watershed comes from this Yand use.

Future residential development is anticipated for the northwest corner of
Campbellsport, which drains to the millpond.

WATER ReESOURCES OBJECTIVES

Wetland drainage, and to a more Timited extent stream channelization, have
significant impacts on the streams in this subwatershed. Sedimentation and
its associated nutrient load is the primary nonpoint source impact that can be
alleviated. Reduction of nutrients through barnyard runoff controls and
controls on manure spreading will be more limited.
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The water resources objectives for the Nonpoint Source Control Program are to:

a. Protect the existing biological and recreational uses in the
Milwaukee River and its tributaries, and in the Campbellsport

Milipond.

b. Reduce the nonpoint source loading to downstream water
bodies.

c. Protect valuable and sensitive wetlands from sediment
deposition and barnyard runoff, where the assimilative
capacity of the wetland is being overloaded.
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AuBURN CREEK SUBWATERSHED

WATER RESOURCE CONDITIONS

Major water resources include Auburn Lake Creek, Virgin Creek, Auburn Lake and
several small Takes.

Auburn Lake Creek, Virgin Creek: Auburn Lake Creek is 8.2 miles long and has
a gradient of 8.1 feet per mile. Auburn Lake Creek is joined by four
tributaries including Virgin Creek. The other three tributaries are first
order unnamed streams and have relatively small drainage areas.

Virgin Creek is approximately 3.4 miles long and has a gradient of 7.0 feet
per mile.

Auburn Lake Creek and Virgin Creek have sufficient habitat and water quality
to support a good forage fish and sport fish population. The extensive
wetlands provide valuable Northern Pike spawning habitat as well as wildlife
habitat. Based on the biological, and physical characteristics of these
streams they can be classified as capable of supporting a warmwater sport fish
use. The headwaters of Auburn Lake Creek should be considered capable of
supporting a cold water sport fishery. Auburn Lake Creek is capable of
supporting both full and partial body contact recreational uses, while Virgin
Creek is capable of supporting partial body contact recreational uses.

Both streams are considered to be close to their biological and recreational
potential. High bacteria levels and channel modification are the most
important problems limiting the use of these streams. Abatement of the
controllable factors will improve the existing quality of the biological and
recreational uses within this subwatershed and downstream.

Unnamed Perennial Tributaries: These streams are tributary to Auburn Lake
Creek and Virgin Creek in Sections 10 and 16 of Auburn Township. Little is
known about the unnamed perennial streams within this subwatershed. They are
likely to exhibit the same characteristics that Auburn Lake Creek and Virgin
Creek have as the general topography and soils are similar. They are
classified as capable of supporting a warmwater sport fishery and partial body
contact recreational activities,

Auburn Lake: The singTe most important Take in this subwatershed is Auburn
Lake, which is a 107 acre, 29 foot mesotrophic headwater drainage lake.

Auburn Lake supports a wide variety of recreational uses and does not appear
to have any severe limiting factors.
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NoNPOINT SOURCES OF POLLUTION

General Land Use: The general land use in this subwatershed is virtually all
rural, with only four percent in urban land use. The rural land use
distribution is shown in Table 16. Wetland make up 35 percent of the rural
land use. Croplands, all of which are rotated, make up 28 percent of the
rural land use, and ungrazed woodlots and grasslands comprise 36 percent. -

Rural Sources: Table 25 shows the results of the rural nonpoint source
inventory for this subwatershed.

The pollution potential from barnyards is very low. Only one barnyard, which
drains into the lower reaches of Virgin Creek, is a concern.

Sediment delivered to surface waters from rural land uses is estimated to be
101 tons per year. This accounts for 90 percent of the sediment load to lakes
and streams in the subwatershed. The remaining load is associated with the
urban development. About 70 percent of the sediment delivered from upland
erosion enters the Virgin Creek drainage, while the other 30 percent enters
the Auburn Creek drainage above Auburn Lake. Relative hot spots for sediment
delivery to the Virgin Creek drainage include the mile of Virgin Creek below
Highway 67, and the perennial tributary Tocated in Section 16 of Auburn
Township.

Ninety percent of the sediment delivered from rural land use comes from
croplands. The remaining 10 percent comes from woodlands, wetlands, and
grasslands.

It is estimated that 62 percent of the rural land use delivers eroded soil to
the surface water network. The remainder is buffered from the surface water
network. Part of the buffering is due to riparian wetlands, which trap an
estimated 70 tons of sediment per year. Another important factor is the
extensive internal drainage in the subwatershed. About 55 percent of all
lands are internally-drained. Some of these areas support wetland vegetation,
which together receive an estimated 126 tons of sediment per year.

The effects of sediment loading on riparian and non-riparian wetlands is not
known, although they are expected to vary widely.

Urban Sources: The urban development in this subwatershed makes up about four
percent of the inventoried lands, consisting primarily of residential
development and its associated commercial areas. It is estimated that
approximately 10 percent of the sediment Toading within the watershed comes
from this Tand use.
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WATER RESOURCES OBJECTIVES

Nonpoint source controls, mainly to reduce sediment and its associated
nutrients, may enhance somewhat the resource in Virgin Creek and protect, or
possibly enhance the other resources. Other limitations, including
channelization and low flow characteristics will continue to pose problems,
however, for some of these resources.

The water resources objectives for the nonpoint source program are to:
a. Protect and enhance the existing recreation and aquatic Tife
uses in the perennial and intermittent streams and in Auburn
Lake. '
b.  Reduce the pollutant loading to downstream water bodies.
€.  Protect valuable and sensitive wetlands from sediment

deposition, where the assimilative capacity of the wetland is
being overloaded. :
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CAMPBELLSPORT SUBWATERSHED

WATER RESOURCES CONDITIONS

Water resources located within the subwatershed boundaries include the Main
Branch Milwaukee river, two small perennial streams, one small Take and
wetlands.

Milwaukee River: The major perennial stream in this subwatershed is the Main
Branch of the Milwaukee River. The Main Branch in this subwatershed is 8.3
miles long, from the outlet if the Campbellsport Millpond dam to its
confluence with the West Branch of the Milwaukee River.

The Main Branch of the Milwaukee River is classified as capable of supporting
a warmwater sport fishery and is considered to be capable of supporting full
body contact recreational activities. The factors which are Timiting the
biological and recreational potential of the Main Branch include bacterial
contamination, aquatic plants and algae, low dissolved oxygen, sedimentation,
and Tow flow.

Perennial Tributaries: The confluences of the two small perennial streams
with the Main Branch are located in Section 17, NWNE and Section 33, NWSE of
Auburn Township, Fond du Lac County. Each of these streams is less than one
mile long.

Neither of these tributaries were classified during the 1986 inventory
process. However, they are considered capable of supporting partial body
contact recreational activities.

The perennial tributaries are being impacted by factors which are preventing
them from reaching their maximum biological and recreational potential. These
factors include Tow dissolved oxygen, channelization, low flow and parent
soils.

NONPOINT SOURCES OF POLLUTION

General Land Use: This subwatershed is predominantly rural. Rural lands
comprise 86 percent of the area, while urban Tands make up 14 percent. The
urban lands within the subwatershed are concentrated in the Campbellsport
Study Area.

Table 16 shows the distribution of rural lands in the subwatershed.. Croplands
make up 73 percent of the rural lands, with all of this land in crop rotation.
Woodlands and wetlands are also important land uses, each making up 11 percent
of the rural Tand use.
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Urban Tand use in the Campbellsport Study Area covers 455 acres. The urban
land use distribution for the study area is shown in Map 3. Low intensity
land uses such as recreational and transportation lands make up 21 percent of
the area. Single family residential areas, a relatively low intensity land
use, make up 54 percent of the area. Higher intensity land uses, including
commercial, industrial, and institutional lands, make up 25 percent of the
area., A large portion of the industrial land use actually occurs in the Lake
Bernice Subwatershed, and drains via a tributary to the West Branch of the
Milwaukee River.

Nearly all of the high intensity urban lands are within the incorporated
1imits of the village. This ranges from 85 percent for commercial and
institutional, to almost 100 percent for industrial. A larger portion (26
percent) of the residential land within the study area occurs outside the
village limits.

Rural Sources: Table 26 shows the results of the rural nonpoint source
inventory for this subwatershed.

Barnyards are a relatively insignificant source of pollution. OFf the five
barnyards draining to surface waters, four pose 1ittle hazard and one is of
marginal concern.

“Eroding uplands are estimated to deliver 159 tons of sediment per year to
surface waters. Sediment delivery from these uplands is distributed fairly
evenly along the Milwaukee River and its perennial tributaries. About 92
percent of this comes from croplands, all of which are in rotation.

This sediment load from eroding uplands is estimated to make up 78 percent of
the total sediment load in the subwatershed.

About three-fourths of the uplands are estimated to be contributors of this
-sediment load to surface waters. The remaining acres do not deliver eroded
sediment to surface waters partly because of internal drainage that affects
about one-third of the subwatershed, and partly because of the buffering
effects of all lands, including riparian wetlands. It is estimated that
riparian wetlands trap an estimated 99 tons of sediment per year that would
otherwise have entered surface waters. Wetland vegetation within internally-
drained areas receives an estimated 26 tons of sediment per year. The effects
of this sediment deposition on these wetlands is unknown, but expected to vary
widely, as does the sensitivity and valué of the wetlands themselves.

Urban Sources: Diffuse urban runoff contains a wide array of pollutants that
can lead to the degradation of surface waters. FEach urban pollutant is
associated to varying degrees with specific types of urban land uses. The
pollutants, therefore are generated wherever these land uses occur, regardless
of the size of the community. The nature of the stormwater conveyance system,
however, can have a dramatic effect on the transport and delivery to surface
waters of these pollutants generated in urban areas.
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Three pollutants were chosen to represent the poilution potential of this
urban area. Phosphorus was chosen because it is commonly associated with
surface water envichment, and is also a pollutant generated by rural land
uses. Suspended solids was chosen for the same reasons. In addition, many
urban pellutants attach themselves to suspended solids in runoff, and
therefore suspended solids can be used as a general indicator of other
particulate pollutants generated and transported from urban areas. Lead was
chosen because of its toxicity, and because it, along with many other heavy
metals, is one of the most commonly detected priority poliutants in urban
runoff (USEPA, 1983). -

It is important to note that the western edge of the village of Campbe]]sport,
which includes significant commercial and industrial acreage, drains to the
- West Branch of the Milwaukee River in the Lake Bernice Subwatershed.

Estimated urban Toads in the Campbellsport Study Area for suspended solids and
phosphorus are 93,000 pounds and 240 pounds respectively. The urban
contribution of these materials is relatively Tow compared to other sources
within the subwatershed. Although the established urban areas contributes
about 20 percent of the suspended sediment load generated within the
subwatershed, this percentage becomes Tess significant (under five percent)
when the contributing sediment sources in upstream subwatersheds are
considered. These same areas are estimated to contribute about 10 percent of
the subwatershed nonpoint source phosphorus load. The significance of these
urban phosphorus contributions are also less for the Milwaukee River mainstem,
which receives a considerable poliutant load from upstream.

It should be noted that although existing urban areas are overshadowed by
rural sources in the production of suspended sediment, there has been a
considerable pollution potential associated with past construction activities.
It is estimated that between 1967 and 1985, urban land uses in the study area
increased by 146 acres, or about eight acres per year. Over half of this
occurred within the village of Campbellsport where 92 acres were converted to
urban land uses between 1967 and 1985, or an annual average conversion of
about five acres. Land use categories experiencing the greatest change in the
study area were residential, which increased by 71 acres, and transportation,
communication, and utility uses which increased by 36 acres. Recreational
land use, including any attendant parking and street access, increased by 29
acres. ' The change in urban areas within the village followed the same trend,
with residential, transportation, communication, and utility tand uses
experiencing the greatest growth.

The potential construction erosion from 146 acres of development is
considerable, about 4,100 tons in total or about 230 tons per year. This
annual erosion potential is similar to the estimated sediment delivered to
surface waters from all sources within the subwatershed. Even if only a
portion of the construction erosion made its way to surface waters, the
loading would have been considerable.
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Urban poliutants of primary concern for the established urban Tand uses in the
Campbellsport Study Area include: heavy metals, -typified -by lead; pathogens;
0ils and greases; and a wide array of hazardous materials that can make their
ways into urban storm sewer systems and surface waters. Lo

Table 27 shows the relative pollution potential of the major urban land uses
in the study area. Commercial. and institutional lands, both which have a -high
capability of generating urban pollutants, produce the majority of the lead
Toad. Although these Tands make up only 22 percent of the.urban area, they
contribute 67 percent of the lead load. Industrial. Tands, making up only
three percent of the study area, contribute an additional 14 percent of the
lead load. Residential lands in the study area combine to produce a
significant portion of the Tead Toad (16 percent), but these lands cover
nearly 54 percent of the urban area. The residential lands take on a greater
significance as sources of pesticides, human disease causing pathogens, and a
wide array of chemicals often improperly used or disposed.

Map 4 shows the anticipated urban land use in the study area for the .year
2000, projected to increase from 455 acres to 731 acres. Table 28 shows the
nature and extent of the proposed development. A total of 276 acres of new
development are anticipatéd over the next 12 years. All of the -anticipated
growth is expected to occur. in the residential and industrial land use
categories which are expected to grow by 104 percent and 127 percent
respectively. Residential 1and use will continue to dominate the urban
landscape, growing to comprise 68 percent of the urban land use in the year
2000, Most of the anticipated growth is anticipated to occur within the
existing village limits. However, some is expected to occur adjacent to the
eastern edge of the municipal boundary in Auburn Township. It is also
important te note that a small part of the anticipated development is :
anticipated to occur in the western portion of the village, in the drainage to
the West Branch of the Milwaukee River.

The water quality implications of future development are two-fold. First is
the pollution potential attendant to construction site erosion if not properly
controlled. Second is the pollution potential of new urban impervious
surfaces, if appropriate stormwater control practices are not used.

Potential construction erosion impacts are dramatic. The construction site
erosion potential for 276 acres of development is about 7,700 tons of
sediment, or about 650 tons of sediment per year. This is equivalent to about
three times the existing annual estimated sediment load from all sources
within the entire subwatershed. Even if only 25 percent of the potential
eroded sediment is delivered to surface waters, the annual sediment Joad would
equal more than one-half of the existing subwatershed sediment load. Water
resources impacts from construction site erosion are potentialiy catastrophic.

The increase in Tead Toad from new urban areas is estimated to be about 30
percent if control practices are not used. Residential, commercial,
industrial, and institutional land uses would make roughly equivalent _
contributions to the lead loading. Commercial, industrial, and institutional
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lands would continue to produce a significant portion of the lead Toad (73
percent) while making up only 19 percent of the urban land use.

WATER RESOURCES OBJECTIVES

Rural nonpoint source pollution is a significant contributor to the factors
1imiting the quality of existing uses in the Milwaukee River. The impact from
existing urban runoff is not fully known. The pollution potential from new
urban land uses is significant, but the water quality implications are not
fully understood. Long-term degradation from urban runoff is possible. The
poilution potential from future construction erosion is significant if it goes

on uncontrolled.

The water resources objectives for the Nonpoint Source Control Program are to:

a. Protect the quality of the existing biologica1 and
recreational uses in the Milwaukee River and its perennial

“tributaries.

b. Protect sensitive and valuable wetlands from impacts of
sedimentation, where the poltutant attenuation capacity of
these areas is overloaded.
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UNNAMED TRIBUTARY SUBWATERSHED

WATER RESOURCE CONDITIONS

The major stream located in this subwatershed is an unnamed tributary to the
Main Branch (Upper) of the Milwaukee River. The perennial portion of this
tributary originates in a wetland in Section 34 of Auburn Township, Fond du
Lac County. The confluence with the Main Branch is Tocated in Section 4 of
Kewaskum Township, Washington County. - '

In addition to this main tributary, there is an additional unhamed stream
which originates in a wetTand located in Section 27 of Auburn Township.  Both
streams have been completely channelized for agricultural practices.

A stream classification was completed for both streams. Both streams under
present limiting factors are classified as capable of supporting tolerant

- forage fish and partial body contact recreational activities. The maintenance
of a balanced warmwater sport and forage fishery in the Milwaukee River may be
aligned to successful spawning habitat provided by these streams and wetlands.

The most important problems impacting these two tributaries are bacterial
contamination, macrophytes, channelization, Tow flow, and poor substrate.
Control or elimination of the contributing nonpoint sources may improve the
existing quality of the biological and recreational uses of these streams.

NONPOINT SOURCES OF POLLUTION

General Land Use: The general Tand use in this subwatershed is virtually all
rural, with only two percent in urban Tand use. The rural land use
distribution is shown in Table 16. Cropland in rotation makes up 43 percent
of the rural land use, wetlands comprise 24 percent, and grasslands and '
ungrazed woodlands each comprise 15 percent.

Rural Sources: Table 29 shows the results of the rural nonpoint source
inventory for this subwatershed.

Of the six barnyards draining to surface waters, one has a high pollution
potential and two are of marginal concern. The remaining barnyards have a low
pollution potential and are not a concern.

Sediment delivered to surface waters from rural Tand uses is estimated to be
42 tons per year. This accounts for 90 percent of the sediment load to lakes
and streams in the subwatershed. The remaining Toad is associated with
streambank erosion, which delivers an estimated five tons per year.

Croplands account for nearly all of the delivered sediment from uplands. It

is estimated that 53 percent of the eroding uplands deliver soil to the
surface water network. The remainder is buffered from the surface water
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network. A small part of the buffering is due to riparian wetlands, which
trap an estimated seven tons of sediment per year. Another important factor
is the extensive internal drainage in the subwatershed. About 58 percent of
all lands are internally-drained. Some of these areas support wetland
vegetation, which together receive an estimated 22 tons of sediment per year.

The effectﬁ of sediment loading on riparian and non-riparian wetlands is not
known, although they are expected to vary widely.

Urban Sources: The urban development in this subwatershed makes up about two
percent of the inventoried lands, consisting of residential development. The
pollutant Toading. from these areas is insignificant.

WATER RESOURCES OBJECTIVES

Limiting factors other than nonpoint source pollutants limit the uses in these
streams. Although control of sediment and animal waste sources may provide
1imited enhancement to the stream, the other limiting factors will prevent
nonpoint source controls from effecting a change in the potential uses of this
styream. - '

The water resources objectives for the nonpoint source program are to:

a. Protect and enhance the existing recreation and aquatic life
uses in the perennial tributaries.

b. Reduce the pollutant loading to downstream water bodies.
c. Protect valuable and sensitive wetlands from sediment

deposition, where the assimilative capacity of the wetland is
being overioaded.
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SUBWATERSHED CONDITIONS FOR THE LOWER MAINSTEM REGION

This section presents the water resource conditions and nonpoint sources for
each subwatershed in the Lower Mainstem Region of the East-West Watershed.
Subwatersheds in this region include: Smith Lake (SL), Kewaskum (KW), Silver
Creek (SW), Quaas Creek (QC), West Bend (WB}, Daly Lake (DL), and Green Lake
(GL).

- The Tocations of these subwatersheds, and the potential uses of the water
resources that they contain, are shown on Map 2. The hydrologic flow
connection between these subwatersheds is shown in Figure 1. Land use for
each subwatershed is shown in Table 30. SRR

The description of water resources conditions are based on findings contained
in the Water Resources Appraisal and Stream Classification Reports (Mace,
Bozek, Wakeman, Wawrzyn, 1986).)

The pollution reductions required to meet the water resources objectives
presented in the following text, and the extent of needed nonpoint source
practices required, are presented as part of

Chapter 1IV. :
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KEWASKUM SUBWATERSHED

WATER RESOURCE CONDITIONS

The Milwaukee River is the major perennial stream present in this
subwatershed. Two small perennial streams discharge to the Milwaukee River.
They incTude Kewaskum Creek, which enters the Milwaukee River in the southwest
part of Section 9, Kewaskum Township, and an unnamed tributary, which enters
the Milwaukee River in the northeast part of Section 9.

Milwaukee River and Kewaskum Millpond: Habitat and other physical and
chemical features along the Milwaukee River are suitable for sustaining a
diverse and abundant population of intolerant forage and warmwater sportfish
and other aquatic 1ife, as well as full body contact types of recreation.
Fish species currently listed on the state’s Endangered, Threatened, or Watch
lists include the striped shiner, longear sunfish, and greater redhorse.

The Milwaukee River is only partially meeting its potential use.
Sedimentation, limited habitat, and excessive macrophyte growth are problems
which 1imit optimum use. In addition, bacteria levels exceed recommended
water quality standards for full body contact.

Kewaskum Creek: Kewaskum Creek drains a major portion of this subwatershed,
and is tributary to the Milwaukee River just downstream of the Kewaskum
Millpond.

Habitat and other physical features along Kewaskum Creek are suitable for
sustaining intolerant to tolerant forms of forage fish and aquatic life , and
partial body contact types of recreation.

Sedimentation, channelization, streambank degradation, and bacteria are the
most important problems impacting this stream. Other Timiting factors include
the draining and filling of wetlands.

Unnamed Perennial Stream: Habitat and other physical features along this
stream are suitable for sustaining intolerant forage fish and aquatic 1ife
communities, and partial body contact types of recreation. :
Sedimentation and channelization Timit habitat in this stream.

The maintenance of a balanced warmwater sport and forage fishery in the

Milwaukee River may be aligned to successful spawning habitat provided by
these streams and wetlands.
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NONPOINT SOURCES OF POLLUTION

General Land Use: This predominantly rural subwatershed contains the village
of Kewaskum. Rural land use makes up 94 percent of the land area, while urban
land uses in the village of Kewaskum and its immediately surrounding area make
up six percent.

Table 30 shows the distribution of rural lands in the subwatershed. Croplands
make up 59 percent of the rural Tands, with most of this land in crop
rotation. Woodlands and grasslands are both important land uses, combining to
make up 34 percent of the rural land use.

Urban Tand use distribution in the Kewaskum Study Area is shown in Map 5. Low
intensity land uses such as recreational and transportation lands make up 28
percent of the area.

Single family residential areas, a relatively low intensity land use, make up
48 percent of the area. Higher intensity land uses, including commercial,
industrial, and institutional lands, make up 21 percent of the area.
Quarries, which are displayed as industrial lands on Map 5 make up three
percent of the area.

Most of the high intensity urban lands are within the incorporated limits of
the village. This ranges from 73 percent of the non-extractive industrial
lands to 95 percent of the commercial and institutional lands. A larger
portion (63 percent) of the residential land use occurs outside the village
limits. A1l of the guarry land occurs outside the village 1imits.

Rural Sources: Table 31 shows the results of the rural nonpoint source
inventory for this subwatershed,

This subwatershed has the highest surface water pollution hazard from barnyard
runoff in the entire East-West Watershed, contributing 25 percent of the
watershed’s barnyard pollutant Toad to Takes and streams. Of the 28 barnyards
draining to surface waters, 19 have high to moderate pollution potential.

Most of these drain to Kewaskum Creek and its tributaries, with others
scattered near the headwaters of the unnamed perennial tributary. One of the
barnyards draining to a pocket wetland has a high pollution potential. Three
of the barnyards draining to shallow soils have high pollution potentials.

Eroding uplands are estimated to deliver 1,110 tons of sediment per year to
surface waters. Over 95 percent of this comes from croplands, with those
croplands in rotation the most important contributor. The distribution
pattern for this deljvered sediment shows that the perennial tributary on the
north side of the village of Kewaskum receives about one-fourth of the
sediment delivered from uplands while Kewaskum Creek receives slightly less
than three quarters. Within the Kewaskum Creek drainage, delivery is fairly
heavy throughout the system of perennial and intermittent streams. This
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OUR MISSION:

To protect and enhance our Natural Resources —
our air, land and water;
our wildlife, fish and forests.

To provide a clean environment
and a full range of outdoor opportunities.

To insure the right of all Wisconsin citizens
to use and enjoy these resources in
their work and leisure.

And in cooperation with all our citizens
to consider the future
and those who will follow us.

Wisconsin
Dept. of Natural Resources
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