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Carroll D, Begadny, Secrelary
Box 7921

TELEFAX NO, 608-267-3579
TDD NO. 602-267-6897

January 29, 1991 IN REPLY REFER TQ: 2600
Mr. James Gilligan, Chair Mr. Wilbert Halbach, Chair
Sheboygan Co. Board of Supervisors Fond du Lac Co. Board of Supervisors
615 N. Sixth Street City-County Government Center
Sheboygan, WI 53081 160 S. Macy St.

Fond du Lac, WI 54083
Ms., Wilma Springer, Chair Mr. John Hockhammer, Chair
Calumet Co. Board of Supervisors Manitowoc Co. Board of Supervisors
Adminisirator Coord. Office _ 1010 South 8th Street
206 Court Street Manitowoc WI 54220

Chitton, WI 53014

It is my pleasure to approve A Nonpoint Source Control Plan for the Sheboygan
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 Sheboygan, Fond du Lac, Manitowoc, and Calumet,
Counties, as well as by the Wisconsin Department of Agriculture, Trade, and
Consumer Protection. This completes the plan approval process as set forth in
Wisconsin Statutes and allows the granting of funds through the Nonpoint
Source Water Pollution Abate Program necessary to support the project.

This approval letter also amends the nonpoint source control plan to the
Sheboygan River Basin Areawide Water Quality Management Plan.

I appreciate the high degree of cooperatioh on this project with the County
Land Conservation Departments. Protection of the lakes, streams, and the
Sheboygan Harbor are important goals for the county and the entire State of
Wisconsin,

I Took forward to our working together in carrying out the recommendations of
the Sheboygan River Priority Watershed Plan.

Sincerely,

N

C. DX Bespdny
Secretd

cc:  Raymond Karsteadt, Chair Sheboygan Co. LCC
Leonard Rosenbaum, Chair Fond du Lac Co. LCC
Robert Wenzel, Chair Manitowoc Co. LCC
William Barribeau, Chair Calumet Co. LCC
Mr. Edward Strauss, Chair Sheboygan R. Watershed Advisory Committee
Gloria McCutcheon - DNR, SED James Huntoon - DNR, SD

Rfadleon, Wisconeln 53707 -




State of Wisconsin |
Department of Agriculture, Trade & Consumer Protection

Alan T. Tracy 801 West Badger Roarl

Secretary PO Bax 8911
. ’ Madison, WI'53708-891 1

January 11, 1990

Mr. Bruce J. Baker, Director
Bureau of Water Resource Management
Department of Natural Resources

Box 7921

Madison, WI 53707

Dear Mr. Baker:

The Department has had the opportunity to thoroughly review the
Nonpoint Source Control Plan for the Sheboygan River Priority
Watershed Project. We hereby approve this watershed plan and
look forward to assisting the Department -0f Natural Resources and
Sheboygan, Fond du Lac, Manitowoc, and Calumet Counties in
implementing this project., It is our understanding that the
County Boards in the affected counties are approving of the plan
at their December 19%0 or January 1991 meetings.

The Sheboygan River Watershed marks the initial efforts by the
State of Wisconsin to include landowner eligibility criteria for
the restoration of wetlands and the use of easements in the
Nonpoint Source Program. These items were an important component
of the administrative rule changes to the program in 1988. The
use of easements has the potential to improve participation and
increase success of the installation of best management
practices, especially on riparian lands. Jim Bachhuber and other
members of your staff which worked on this eriteria should be
congratulated on this effort.

If I or any members of my staff can be of any further assistance
please let me know. R

Sincerely,

S/

rdames A.” Johnson, Director
Land and Water Resources Bureau
AGRICULTURAL RESOURCE MANAGEMENT DIVISION
(608) 267-9788 .

JAJ s KWF
cc: Nicholas RNeher

Dave Jelinski
Charles Burney




Absent

4

0 Noes

Ayes

Adopted this 15th day of January, 1991,
27

o>

ATTEST: @ﬂ/

Danfel R. Fisther

County Clark

-y
QWD WN -

R S T L B e T e
WA - OO N®OU A WLDN -

25
26
27
28
29
30
31
32

No. 90/91-113

RESOLUTION APPROVING THE SHEBOYGAN RIVER WATERSHED PLAN

TO THE CHAIRPERSON AND BOARD CF SUPERVISORS
OF MANITOWOC COUNTY, WISCONSIN

. Supervisors:

WHEREAS, the Sheboygan Rlver Watershed was designated a prlorlty watershed
in 1985 in the four counties of Sheboygan, Fond du Lac, Manltowoe and Calumet,
under the Wisconsln Non-polnt Source Pollutlon Abatement Program to Improve and
protect the water guality of streams, lakes, wetlands, and groundwater by

" reducing poltutants from urban and rural nonpelnt sources; and

WHEREAS, the Iaventory and planning phases of the project have been
comp leted under the direction of the Manltowoc County Land Conservation Committee
In cooperation with the Wisconsln Department of Natural Resources and the
Sheboygan County Land Conservation Committee; and

WHEREAS, a prilorlty watershed plan has been prepared which assesses the
axlsting water quallty and watershad condltlons, and ldentifles the management
practlices and cost sharing asslstance of over $300,000 to landowners to Improve
water quallty; and

WHEREAS, the Implementation of this plan wlli provide an estimated $202,000
to Manltowoc County for technlical assistance to ellgible landowners wlthin the
priority watershed for Installatlon of practices deslgned to reduce non-polnt
pollution and protect or Improve the quallty of Manltowoc and $heboygan Counties’
water resources; and

WHEREAS, a draft of the plan has been avatlable for review, and comments
were accepted at a publlc hearing held September 27, 1990 at the Kiel High
School.

NOW, THEREFORE, BE T RESOLVED, by the Manltowoc County Board of
supervisors, that the "Plan for the Control of Non-polnt Source Pollutleon In the
Sheboygan River Watershed" bs approved and that the Land Conservatlon Commlttee
be given the authorlty and responsibillty to act on behalf of Manitowoc County

to adminlster this Priorlty Watershed Project as outiined In the Plan.

Dated thls JS%"day of \A,QJ\\J\)\M , 1991.
N

Respectful ly submitted,

Manitowoe County Land Conservatlon Commlttes

Hebt 8D Jon |

Vetuel 7 e e
cont sharng assistance to L Q) i)
o vomos oty to teonnical  (Aema A o olhe .
- assistance to landowners ) ‘-:.{/;25 '¢’ v
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RESOLUTION ADOPTING THE SHEBOYGAN RIVER
NONPOINT SQURCE PRIORITY WATERSHED PLAN
WIEREAS, the Sheboygan River Watershed was desiynated a "FPrioricy Wator-
shed” in 1985 under the Wisconsin Nonpoint Source Water Pollutiorn Abatoment
Program, and
WHEREAS, the County Land Conservation Department in cooperatlion with the
Wisconsin Department of Natiiral Resources conducted a detailed inventory of the
land use within fhe watershed in 1987 and 1988, and
WHEREAS, this inventory fesulted in the development of a detailed Nonpoint
Source Control Plan for the watershed, and
WHEREAS, a number of public information meetings have been conducted through-
out the watershed, and an official public hearing was ccnducted on October 29 ani
October 30, 1990, and
WHEREAS, pertinent public comments have been incorporated into the plan, and
WHEREAS, each county within the watershed, wishing to recéive cost—-sharing
grants for landowners In the watershed, must first adopt the Sheboygaun River
Watershed Plan. |
NOW, THEREFORE, BE IT RESOLVED by the Fond du Lac County Board of Supervisors
that the Sheboygan River Nonpoint Source Priority Watershed Plan be adopted and
that implementation of the plan begin as soon as possible.
Dated December 18 , 1990 .\Tfi / }1
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LAND CONSERVATION COMMITTEE

FISCAL NOTE: Costs to the County for implementation of the Sheboygan River Water-
shed plan are reimbursed 100%, except for office supplies and equipment which is
reimbursed at 70%: The County's share for supplies and equipment has been included
in the 1991 budget.

APPROVED BY: ,APPROVED BY:

T . / 7

7/ /1. Al-c...a._ 224 > . . A,
M. Anita Anderegg . Thomas L. Storm

COUNTY EXECUTIVE CORPORATION COUNSEL
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RESOLUTION 1990-51
THE SHEBOYGAN RIVER

RESCOLUTION ADOPTING
NONPOINT SOURCE PRIORITY WATERSHED PLAN
To the Honorable Chairperson and Board of Supervisors of Calumet County,

HHEREAS, The Sheboygan River Watershed was designated a "Priority

Wisconsinzs
Watershed® in 1985 under the Wisconsin Nonpoint Source Water Pollution

Abatement Program, and
WHEREAS, A detailed inventory of the land use within the watershed

was conducted in 1987 and 1988, and
HHEREAS, This inventory resulted in the development of a detai]ed-
Nonpoint Source control Plan for the watershed,; and
WHEREAS, A number of public information meetings have been conducted
throughout the watershed, and an official public hearing was conducted on
Uctober 29, and October 30, 1990, and
WHEREAS, Pertinent public comments have been incorporated into the

Pian, and
WHEREAS, Each county within the watershed, wishing to receive

cost~sharing grants for landowners in the watershed, must first adopt the

Sheboygan River Watershed Plan, and
River Watershed PTan are reimbursed 100%, except for office supplies and

WHEREAS, Costs to the County for émp!ementation of the Shebeygan
equipment which is reimbursed at 70% and the County®s share for supplies
and equipment has been included in the 1991 budget.
NOW, THEREFORE, BE IT RESOLVED By the Boavrd of Supervisors of Calumet
Count? herein assemblied, that the Sheboygan River Nonpoint Source Priority

Watershed Plan be adopted and that implementation of the Plan begin as

soon as possible.



Dated this 15th Day of iJanuary, 1991.

: INTRGDUCED 3Y THE
Countersigned by: LAND CONSERVATION COMMITTEE

Wilma Springer, Chairperson William Barribeau, Chairperson
COUNTY BOARD OF SUPERVISORS

Alvin btt

Donald Schwobe

Charles Lisowe

Peter Dorn
ng%é/&ﬂaﬂpéquaﬁn/A&Jﬁv 67%/Qﬂﬁﬁwﬂfé xéjﬁ )Z/i’ C%iééuf}w Aﬁiﬂ%xgciif
e esiisg Aot 20 Qamsasy. 15 /95
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RESOLUTION HNO. "f':L {1290/91) RE: SHERDVGAW WATERSHED PLAN

WHEREAS, the Sheboygan River Watershed has been selected
as a priority watershed by the Wisconsin Department of Natural
Resources for priority funding to control non-point sources of
water pollution; and

WHEREAS, the Sheboygan River Basin area-wide watey gquality
plan designates Sheboygan County and the Sheboygan County Land
Couservation Committee as designated management agencies in unin-
corporated areas of Sheboygan County and cities and villages as
designated management agencies within their boundavies; and

WHEREAS, the Sheboygan County Board of Supervisors,
through the Sheboygan County Land Conservation Committee, has the
broad powers necessary to carry out the pon-point source water
quality program, and the Land Conservation Cowmittee is vespon-
sible for providing techunical assistance and administration cost
sharing agreements for land management practices and project
administration; and

WHEREAS, the Land Conservation Committee has reviewed the
final draft of the Sheboygan River Plan and recommends approval
of the Plan by the Board; and

WHEREAS, the County will be reimbursed £for all costs
incurred, including indirect costs, from state funds,

NOW, THEREFORE, BE IT RESCLVED, that the Sheboygan County
Laud Couservation Committee be authorized to cooperate in the
plauning, development, and administration of all portions of the
Sheboygan River Priority Watershed Plan within Sheboygan County,
iticluding administration of state funds that will be provided to
implement this program, aud a copy thereof be filed in the Office
of the County Clerk.

BE IT FURTHER RESOLVED that Sheboygan County reserves the
right to reguest future amendments to the watershed plan in order
to incorporate new cost sharing opportunities for landowners, to
facilitate needed changes 1iu -techunical standards and specitica-
tions, to extend sign-up periods, or to include other chauges
currently propesed in the Administrative Rules NR-120,

BE IT FURTHER RESOLVED that the S&heboygan County Land
Conservation Committee be authorized, at no cost to the County,
to set up a separate Sheboygan River Watershed accouut aund to
receiye state watershed fuuds to cover project costs and person-
nel hired to plau and implemeunt the program.

Respectfully submitted this 15th day of January, 1991,

LAND CONSERVATION COMMI'TTER

RayA nd Kz;;t%ijy Chalrman{

Elmer C. Grahl, Vlceﬂvhblrm-

William O. Hand, Secretary

Elmer R. Gumm

W1111am T. Jens

(Summary of Plan is b2ing circulated with this Resolutiown. Text
of complete Plan is on file with the County Clerk's Office.)
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Introduction

The Sheboygan River Priority Watershed Project Plan assesses the rural and urban nonpoint
sources of pollutanis in the Sheboygan River Watershed and guides the implementation of
nonpoint source control measures. These control measures are needed to meet specific water
resources objectives for the Sheboygan River, its tributaries and lakes in the watershed, and
to improve the quality of the near shore waters of Lake Michigan, This summary document
provides an overview of the information contained in the watershed plan.

Rural nonpoint sources of pollutants most commonly found in this watershed include:

®  sediment from cropland erosion

&

polluted runoff from barnyards and feedlots

e  sediment from eroding streambanks

&

runoff from areas winter-spread with livestock manure.

Urban nonpoint pollutant sources inciude:

®  construction sites

@ freeways

®  industrial areas

®  commercial areas

¢ . residential areas
Major pollutants from urban sources are sediment, phosphorus and heavy metals. The
purpose of this project is to reduce the amount of pollutants originating from both rural and

urban nonpoint sources that reach the surface waters and groundwater within the Sheboygan
River Priority Watershed Project area.




The plan was prepared by the Wisconsin Department of Natura! Resources (DNR) and the
Department of Agriculture, Trade, and Consumer Protection (DATCP); and the following:

¢  The Land Conservation Departments of Sheboygan, Fond du Lac, Manitowoc and
Calumet counties

¢  The cities of Sheboygan, Sheboygan Falls, and Viel
e  The villages of Kohler and Elkhart Lake
®  The University of Wisconsin Extension Service

®  The Sheboygan River Watershed Citizen’s Advisory Committee

The DNR selected the Sheboygan River Watershed as a priority watershed project through
the Wisconsin Nonpoint Source Water Pollution Abatement Program. It joins 40 similar
watershed projects statewide where nonpoint source control measures are being planned and
implemented. The Nonpoint Source Water Pollution Abatement Program was created in
1978 by the State Legislature. The program. provides financial and technical assistance to
landowners and local governments to reduce nonpoint source pollution.

The project is administered on the state level by DNR and DATCP. Each county land
conservation department (LCD) will administer the appropriate rural portions of the project
on the local level with assistance from UW-Extension and the Soil Conservation Service
(U.S. Department of Agricuiture). The urban portions of the project will be administered by
the respective municipalities.

General Watershed Characteristics

‘The Sheboygan River Watershed is located in east-central Wisconsin and drains an area of
land situated between I.ake Winnebago and Lake Michigan. The watershed is a sub-basin of
the larger Sheboygan River drainage basin which includes, along with the Sheboygan River,
the Pigeon River, Mullet River, Onion River, Black River, and direct tributaries to Lake
Michigan. The Sheboygan River Watershed drains approximately 245 square miles or about
157,100 acres. Surface water in the watershed drains via the Sheboygan River in an easterly
direction into Sheboygan Harbor and Lake Michigan.

The watershed lies in portions of four counties: Sheboygan, Fond du Lac, Calumet, and
Manitowec. Table 1 shows the distribution of land area and population among these
counties.

Sheboygan County has the largest contributing drainage area with 52 percent of the
watershed (127 square miles). Thirty percent of the watershed lies in Fond du Lac County




(74 square miles), eleven percent (27 square miles) in Manitowoc County, and 7 percent (17

square miles) in Calumet County make up the remainder of the watershed.

The population of the Sheboygan River Watershed is estimated at 69,338 people. The
majority (about 81 percent) reside in incorporated areas, with most concentrated in the

metropolitan area containing the cities of Shebo
village of Kohler (table 2). The fastest
decade were the villages

ygan, Sheboygan Falls, and Kiel, and the
growing urban areas in the watershed in the last
of Kohler and Elkhart Lake, and the city of Sheboygan Falls.

Table 1. Distribution of the Sheboygan River Watershed Land Area and Population

Land Area Population
Area Within
Watershed Percent Population Percent
" County (square miles) Watershed Estimate Population
Calumet 17 7% 3,834 5%
Manitowoc 27 1% 1,228 2%
Fond du Lac 74 30% 5,616 8%
Sheboygan 127 52% 58,660 85%
Total 245 100% 69,338 100%

Source: DNR Sheboygan River Urban and Rural Inventories

Table 2. Watershed Population Estimates

Percentage of

Population Watershed Populations
city of Sheboygan 43,646 63%
city of Sheboygan Falls 5,580 8%
city of Kiel 3,118 4%
village of Kohler 1,793 3%
village of Elkhart Lake 1,078 2%
village of Mt. Calvary 636 <1%
village of St. Cloud 568 <1%
Unincorporated areas 12,922 19%
Total 69,338 100%

Source: Department of Transportation Demographic Services Center, 1989 official estimates




The remainder of the watershed population (about 19 perceént) live outside incorporated areas
in small enclaves of residential development around lakes, or on farmsteads. Many of the
rural townships have experienced slight population declines over the last decade. However,
overall, populations in all four counties have remained stable or have increased slightly.

Land uses in the watershed are mostly rural. Agricultural uses and related open space
account for 68 percent of the drainage area. Woodlands cover eight percent. The
remaining rural land use includes wetlands and surface water, which comprises about 15
percent of the watershed area (table 3).

" Table 3. Land Use in the Sheboygan River Watershed
Land Use Percent o ed

Agriculturai

pasture, grazed woodlot 1%

cropland : 61%
Grassland 5%
Woodland 8%
Urban and Developing _ 9%
Wetlands and Surface Water . 15%

Urban land uses (including developing areas) occupy about nine percent of the watershed or
approximately 13,946 acres. Most of the urban land (76 percent or 10,530 acres) consists of
the Sheboygan metropolitan area. According to projections, the urbanized area population is
expected to increase at an overall rate of approximately three percent per year in the next 20
yea). About one percent of the land in the watershed is currently under development.

Most of the land in the watershed is used for agricultural purposes, although the percentage
of land in farms has declined over the past decade, a trend which is occurring throughout the
state. Milk production and dairy products are the predominant industry in ali four counties in
the watershed. Manufacturing accounts for a large share of employment in the watershed
(about 40 percent), but is limited for the most part to the cities of Sheboygan, Sheboygan
Falls, and the village of Kohler.

The watershed may be divided into three distinct regions based on surface features formed by
glacial drift deposits. Soil types vary within the watershed. Soils in the western portion tend
" to be loamy and light to medium textured, with patches of poorly drained areas. A narrow
central band of steep hills is associated with the Kettle Moraine in this region. Poorly
drained soils occur in low portions of this region where vast areas of peat and muck deposits
are common. Soils in the eastern third of the watershed are "heavy" clay soils that tend to
have poor infiltration and poor percolation, but are of high fertility. Following rainfall, the
streams of the watershed exhibit a distinct red color from the suspended silts and clays.
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Water Resources

For the purposes of this project, the watershed has been divided into 21 subwatersheds. All
of the subwatersheds convey surface water directly or via tributaries into the Sheboygan
River, except the Little Subwatershed which is internally drained. The Sheboygan River
originates as a trout stream in Fond du Lac County and flows generally eastward before
entering Lake Michigan at the city of Sheboygan Harbor.

Approximately 232 miles of streamns drain the Sheboygan River Watershed. The Sheboygan
River main stem accounts for approximately 81 miles. The Sheboygan River main stem and
its tributaries exhibit wide variance in water quality. The overall water quality in the
Sheboygan River Basin is described as fair to poor, and is not meeting its biological or
recreational potential.

Waler resource appraisals indicate there are currently 3.9 miles of Class I trout water
(Millhome Creek, Schuett Creek, and a headwaters segment of the Souih Branch of the
Sheboygan River), and about 1.8 miles of Class II trout water (Feldner's Creek and a
headwaters segment of the South Branch of the Sheboygan) in the watershed, These streams
are ouly partially meeting their potential. They suffer from sedimentation and altered flows
that result from channelization, altered wetlands and spring sources, and streambank and
habitat degradation from agriculiural sources.

All main stem segments of the Sheboygan River are classified as warmwater sport fisheries,
with diverse assemblages of both sport and forage fish species. The actual biological
communities present in these segments vary according to natural and man-altered habitat
conditions and by changes in water quality resulting from point and nonpoint source
pollutants,

Segments from Sheboygan Falls to Lake Michigan experience seasonal runs of salmon and
trout {rom Lake Michigan. A fish consumption advisory has been in effect since 1978 for the
lower Sheboygan River and harbor, and a waterfowl advisory was placed on the lower
Sheboygan River in 1987 because of PCBs (polychlorinated biphenyl) found in animal tissues.

Six natural lakes (larger than 20 acres) and 12 impoundments (ten on the Sheboygan River)
are located in the Sheboygan River Watershed.

Approximately 24,000 acres of productive wetlands remain within the Sheboygan River
watershed. The area covered by wetlands represents a significant portion of the watershed
(15 percent) and amounts to roughly three percent of the total wetlands remaining in the state.
Two major wetland complexes, Sheboygan Marsh (14,000 acres), and Kiel Marsh
(approximately 800 acres) are present in the watershed. These are very important wildlife
and fishery recreational areas.




Sources of Pollution

Rural Nonpoint Pollutant Sources
The land conservation departments collected data on all agricultural lands, barnyards, manure
storage sites, and streambanks in the watershed. These data were used to estimate the
pollutant potentials of these nonpoint sources. The amount of phosphorus carried in runoff
from each barnyard to a receiving creek was calculated. The amount of sediment reaching
streams from eroding agricultural lands and streambanks was also determined. In the
Sheboygan River Watershed, 95 percent of the sediment deposited in streams annually is
derived from agricultural upland erosion,
The results of the investigations of rural nonpoint sources are summarized below:

Barnyard Runoff Inventory Results;

° 286 barnyards were assessed, of which 217 have runoff that reaches streams.

e 67 barnyards were identified as being internally drained and will be further
investigated for the potential to adversely impact groundwater.

Manure Spreading Inventory Results:

° 285 livestock operations produce 17_6,600 tons of manure.

¢ About 1,992 acres have high pollution poteritial.

. 7,000 acres of suitable land are needed to safely spread this ﬁlanure.
Streambank Erosion Inventory Results: |

e 220 miles were inventoried, excluding the mainstream in the Kohler and Oxbow
subwatersheds.

e There are approximately eight miles of erodingéites, involving 175 sites.
* 619 tons of sediment reach streams from eroding sites.

o  The Wilson, Maple Comer and Airport subwatersheds have the highest rates of
erosion per stream mile.

e 76 percent of the sediment from streambank erosion is from Weeden's Creek
(Wilson Subwatershed) and the Sheboygan River and its tributaries in Airport and
South Branch subwatersheds.




Sediment from streambank erosion constitutes only about four percent of that from
upland sources.

Stream-side and streambed degradation resulting from cattle access amounts to about
seven miles of habitat, especially along the South Branch and North Branch of the
Sheboygan River in Fond du Lac County,

Upland Sediment Inventory Results:

145,879 acres were inventoried.

13,575 tons of sediment are delivered to streams, of which 95 percent is from
cropland.

The highest sediment delivery rates are found in the Franklin, Wayside Park, Maple
Comers and Airport subwatersheds.

Urban Nonpoint Pollutant Sources

Urban nonpoint sources include runoff from existing urban areas such as established
commercial, industrial, institutional, freeways and residential land uses and runoff from areas
where new urbanization is anticipated.

An inventory of existing 1988 and planned year 2010 conditions was conducted with the aid
of land use inventory data gathered from the city of Kiel 50-year Comprehensive Plan, the
city of Sheboygan future land use map, and the city of Sheboygan Falls and village of Kohler
public works departments. The delivery of urban pollutants to streams from existing urban
arcas was calculated using an urban runoff model which uses information regarding landuses,
stormwater conveyance, and urban housekeeping practices. Three pollutants (sediment,
phosphorus, and lead) were chosen to characterize the sources and severity of urban nonpoint
pollution, Although urban nonpoint modelling was not conducted, the village of Elkhart Lake
was also investigated for the impacts of runoff on Elkhart Lake,

The results of the investigations of urban nonpoint sources are summarized below:

Combined Pollutar_lt Results:

The city of Sheboygan contributes more than 50 percent of the estimated urban
sediment, phosphorus, and lead loads that originate in urban areas and are delivered
annually to streams in the watershed and near shore waters of Iake Michigan. This
is not surprising since the city of Sheboygan is the largest urban area in the
watershed.




Sediment:

° The total sediment load from urban areas in the watershed is 3,924 tons/year (about
22 percent of the total sediment load from both rural and urban sources).

o ‘The most important source of sediment reaching surface waters from urban areas in
the watershed is erosion from construction sites (which make up less than one
percent of the urban land in the watershed). It was estimated that construction
erosion contributed 2,697 tons of sediment to surface waters in the watershed. This
is nearly 70 percent of the total from all urban nonpoint sources.

Phosphorus and Lead:

°  Overall, contributions of phosphorus and lead to the Sheboygan River from urban
areas are relatively low. Freeways, industrial areas, commercial areas, and high
density residential areas are the greatest contributors of lead (as well as sediment) on
a per-acre basis. However, as these types of land uses increase, increased levels of
lead and other heavy metals may be anticipated.

° Medium density residential areas can generate sign'ificant quantities of lead.

Other Urban Pollutants:

J Medium density residential areas are significant sources of pesticides and bacteria.
In addition, data from other urban areas have often identified various household or

automotive maintenance products which have been dumped into the storm sewer
systems. These contaminants are delivered directly to streams and lakes.

Pollutant Reduction Levels

To improve water quality in the Sheboygan River system, and ultimately the near shore
waters of Lake Michigan, this plan calls for:

s A 50 percent reduction in the sediment reaching streams.
° A 50 percent reduction in the phosphorus loading to the main stem segments of the
river is needed to reduce the nutrients which cause excessive weed and algae

growth, '

° Varying amounts of needed sediment and nutrient reductions have been determined
for water resources other than the main stem segments.




@ For urban sources, the following reduction levels have been established:

For the communities of Sheboygan, Sheboygan Falls, and Kohler (as a group) the
urban nonpoint source control targets are:

& a 50 percent reduction of the 1988 sediment foad from the incorporated area

b.a 40 percent reduction of the 1988 heavy metal load (as measured in lead) to
reduce the potential of violating the state water quality standards in the
stormwater

For the city of Kiel, the urban nonpoint source control targets are:
a. a50 percent reduction of the 1988 sediment load from the incorporated area

b.  a 50 percent reduction of the 1988 heavy metal load (as measured in lead) to
reduce the potential of violating the state water quality standards in the
stormwater

Management Actions

Management actions are carried out through the installation of practices called Best
Management Practices (BMPs). In rural areas, these BMPs may range from alterations in
farm management (changes in manure-spreading, crop rotations) to engineered structures
(diversions, sediment basins, manure storage facilities), and they are generally tailored to

- specific landowner situations. The county land conservation departments will assist OWwners,
managers, and renters of agriculiural lands in constructing Best Management Practices. In
urban areas, control practices may range from hydrologic alterations designed to detain
pollutants or slow flows (wet detention ponds, grassed swales) to housekeeping practices
(reducing sources of pet waste, road salts, lawn fertilizers and pesticides) to governmental
controls (construction site erosion ordinances). The DNR and others will assist local units of
government in the development of urban nonpoint pollutant source control measures.

Cost-share funds for installing pollutant control measures will be targeted at sources which
contribute the greatest amounts of pollutants. Landowner and municipality eligibility for cost
sharing of these practices will depend on whether pollutant loads from their lands fall into the
established pollutant reduction ranges set for each nonpoint source category. Cost-share funds
will be available through the Wisconsin Nonpoint Source Water Pollution Abatement Program
for certain management actions. As shown in Table 4, cost-share rates for rural BMPs range
from 50 percent to 70 percent. Cost-share rates for urban BMPs are shown in Table 5 and
rates for other urban activities are shown in Table 6.




The following is a brief description of critical nonpoint poliutant sources, project eligibility
criteria, and BNP design targets for the project.

Agricultural Lands:

Almost 16,500 of the most critical upland agricultural acres have been targeted for the
highest level of pollutant control. When controfled, these acres will reduce the
contribution of sediment from this source by 42 percent.

An additional 17,000 acres are also eligible under this project for sediment control. The
installation of BMPs on these acres would control an additional ten percent of the
sediment originating from upland sources.

The Best Management Practices identified by the county land conservation departments
emphasize both improving farm management and controlling poliutanis. Table 4 shows
the eligible practices and cost-share rates.

Animal Lots:

Out of 286 barnyards inventoried, 219 were assessed for possible impacts on surface
waters., Of the 219 barnyards, 116 lots have been identified as needing pollutant controls.
Fifty-nine of these lots are considered the most critical and will receive the highest
priority, and the 57 additional lots will be eligible to receive cost-share funds for control
practice instaflation, although these are not as critical.

Sixty-seven internally drained barnyards will be evaluated for groundwater pollution
potential and cost sharing eligibility during the implementation phase of the project.

Manure-spreading:

Sheboygan River project participants who winter-spread manure on more than 15 acres of
"unsuitable" land will be targeted as the highest priority for control measures. Operators
who winter-spread on seven to 15 acres will also be eligible. In this project "unsuitable”
lands for winter manure spreading are those lands with greater than six percent slope or
which are flood prone. The county LCDs will assist farm operators in preparing
management plans for proper manure spreading. A manure management plan identifies
the proper spreading periods, application rates, and acceptable fields for manure
spreading. A small number of the manure management plans may identify needs for
manure storage facilities to prevent winter manure spreading on unsuitable lands.
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Table 4. State Cost-share Rates for Rural Best Management Practices
- BestManaget Practi State Cost-share Rate
Contour Farming 50%
Contour Strip Cropping ‘ 50%

Field Strip Cropping | 50% !

Field Diversions and Terraces 70%
Grassed Waterways 70%
Reduced Tillage 50%

Critical Area Stabilization 70%? L
Grade Stabilization Structures 70%
Agricultural Sediment Basins 70%
Shoreline and Streambank Stabilization 70%
Shoreline Buffers - 70%?
Barnyard Runoff Management - 70%

Animal Lot Relocation ‘ 70%

Manure Storage Facilities ' 70%°
Livestock Exclusion from Woodlots ' 50%

Wetland Restoration 70% 2

Roofs for Barnyard Runoff Management

and Manure Storage Facilities 710%

Nutrient and Pesticide Management 50% *

1. Flat rates for these BMPs can be found in table 7-2. Wildlife habitat
restoration components of this practice are cost-shared at 70 percent.

2. Easements may be entered into with landowners identified in the
watershed plan in conjunction with these BMPS. See Chapter 6 of the
draft plan for where easements may apply.

3. Maximum cost-share amount is $10,000 including no more than $5,000
for manure transfer equipment.

4. Spill control basins have a state cost-share rate of 70 percent.
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Table 5. State Cost-share Rates for Urban Managemant Practices

Best Management Practice State Cost-share Rate

Critical Area Stabilization 7 70%"
Grade Stabilization Structures i 70%
Shoreline and Streambank Stabilization __ - 0%
Shoreline Buffers 70%

| Wetland Restoration - _70% ]
Structural Urban Practices N 70% ?
Upgraded Street Cleaning® L - 50%

1. Easermnents may be available in conjunction with these practices.
2. Applies only 1o structures for established urban areas.
3. Described in Appendix C of draft plan.

Source: Wisconsin Department of Natural Resources.

Table 6. Urban Implementation Activities Eligible for State Funding

_ Activity 7 State Funding Rate
Develop Construction Erosion Control Ordinances T00%
Develop Stormwater Management Ordinances 100%
Engineering Feasibility Studies {Existing Urban Area) 100%"
Stormwater Management Studies {(Planned Urban Area) 100%'

Design and Engineering for Structural BMPs 100%
Staft for Enforcing Construction Frosion and ,
Stormwater Management Ordinances B N 100%?

T. Funding not available for drainage or flood control
2. Funding limited to 5 vears. Staffing level based on appioved work plan

Source: Wisconsin Department of Natural Resources.
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Streambanks:

All project participants must restrict livestock access to perennial creeks in the watershed
where there is evidence of trampling along the bank, damaged streambeds, or eroded
streambanks from livestock. An estimated 44,000 feet of streambank in the watershed
will require restricted cattle access.

In addition, all participants with identified eroding sites in the Maple Corner, South
Branch Sheboygan, Wayside Park and Wilson subwatersheds must reduce streambank
erosion by 75 percent. Participants in all other subwatersheds must reduce streambank
erosion by 50 percent, Overall, approximately 400 tons per year of sediment must be
controlled in the Sheboygan River Watershed. The restriction of livestock access may
achieve all or part of this goal. Land acquisition in the form of easements may be used
along the riparian lands of Cedar Lake, Wolf Lake, Wilke Lake, Elkhart Lake, South
Branch Sheboygan River, Schuette Creek, Millhome Creek and Otter Creek.

Urban Practices:
The following two-step approach to controlling urban pollutant sources has been devised.
Adopting "Core" Elements

The "core” elements of the urban nonpoint source control program applicable to
local units of government include basic measures that can be adopted without further
technical study. Communities are eligible to receive technical and/or financial
assistance through the priority watershed project provided they commit to

- implementing a core program consistent with attaining pollutant reduction goals and
water resource objectives for existing urban land uses within the first three years of
the project. Sites that are currently undeveloped are expected to be controlled as
part of the cost of development and thus are not eligible for cost sharing.

The basic elements of the "core" program include:

e Developing, adopting, and enforcing a construction erosion control ordinance
consistent with the "model” developed jointly by the Wisconsin League of
Munijcipalities and the DNR. Construction erosion control practices should be
consistent with the standards and specifications in the Wisconsin Construction
Site Best Management Practice Handbook.

¢ Developing and implementing a community-specific program of urban
"housekeeping" practices which reduce urban nonpoint source pollutants. 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 and brush collection.

®  Implementing an information and education program.
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Adopting "Sepgmented" Elcments

The "segmented" elements of the urban nonpoint source program include those
requiring site-specific investigations prior to implementation (for example: ihe
construction of detention ponds following the completion of an engineering
feasibility study). Communities are eligible to receive cost sharing for "segmented"
elements provided "core” elements Have been developed and implementation has
begun. Cost sharing will be limited to those elements of the segmented program
completed within the eight-year implementation period of the project.

The higher costs of implementing this portion of the urban management program
will require communities to budget expenditures over the course of several years.
Best Management Practices implemented under this portion of the program may
include detention ponds, infiltration devices, streambank erosion controls and other
structural means for reducing urban nonpoint source pollutants. This element also
includes changes in street sweeping schedules and equipment.

Eligible components of the "segmented” program include:

e Conducting detailed engineering studies to determine the best means of
implementing community-specific nonpoint source control measures for
identified existing land uses.

®  Designing and installing structural urban Best Managenient Practices for
existing urban areas.

®  Developing management plans for planned future urban development. These
plans will identify types and locations of structural urban Best Management
Practices,

®  Adopting and enforcing a comprehensive stormwater management ordinance
encompassing current and planned future areas.

In order o reach the goals targeted for urban areas, the key land uses in all of the
communities which will need controls were identified. These land uses are
industrial, commercial, multi-family residential and medium density residential.
These land uses currently total 5,400 acres, with an additional 1,200 acres to be
added by the year 2010.
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Funds Needed for Cost Sharing, Staffing, and
Educational Activities

Grants will be awarded to each county or municipality by the DNR for cost sharing, staff
-support and educational activities, Table 7 includes estimates of the financial assistance
needed to implement needed nonpoint source controls in the Sheboygan River Watershed,
assuming a 75 percent participation rate of eligible landowners.

Table 7. Cost Estimates for the Sheboygan River Project
Total Cost State Share
Rural: Management Practices $2,455,500 $1,055,800
Easements 306,700 306,700
Information/Education 39,100 39,100
Staff Needs 1,206,000 1,208,000
Other Direct Costs 160,000 160,000
Subtotal $4,167,300 2,767,600
Urban: Management Practices * $2,252,700 . $1,144,800
Staff Needs & Other Costs - unknown at this time -
Total $6,420,000 $3,912,400
* Does not inciude costs of land or storm sewer rerouting.

Project Implementation Schedule

Project implementation is scheduled to begin in January, 1991. The first three years of
implementation is the period for participants to sign cost-share agreements. There is a five
year period for practice installation. While an eligible landowner or operator has three years
to determine whether to participate in the program, the installation of practices can begin as
soon as a landowner has signed a cost-share agreement with the appropriate local
governmental unit.

Information and Education
An information and education (I&E) program will be conducted throughout the project period
with Sheboygan and Fond du Lac counties serving as leaders for the multi-county educational
activities in the rural areas. In urban areas, each city will conduct an I&E program.
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University of Wisconsin-Extension staff will provide assistance, This program will be most
intensive during the first four years of the project and the activities will taper of during the
rest of the project. The activities will include Best Management Practice demonsirations,
tours, newsletters, and public meetings.

Further Information

If you want more information about the Sheboygan Priority Watershed Project, or a copy of
the watershed plan, contact: '

Ruth Johnson, Nonpoint Pollution Coordinator
Wisconsin Depariment of Natural Resources
2300 North Martin Luther King Drive
Milwaukee, W1 53212

Project Evaluation

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

1. Administrative - This category includes the progress in providing technical and financial
assistance to eligible landowners, and carrying out education activities identified in the
plan. Progress in this area will be tracked by the LCD or municipality and reported to
the DNR and DATCP quarterly.

2. Pollutant Reduciion Levels - Reductions in nonpoint source pollutant loadings resulting
from changes in land use practices will be calculated by the LCD or municipality and
reported to DNR and DATCP at an annual review meeting.

3. Waiter Resources - Changes in water quality, habitat, and water resource characteristics

will be monitored by the DNR during the first two years of implementation and at the
end of the project period.
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CHAPT]

Nonpoint Source Water Follution
Abatement Program

The Wisconsin Nonpoint Source Water Pollution Abatement Program (NPS Program) was
created in 1978 by the Wisconsin State Legislature. The goal of the NPS Program is to
improve and protect the water quality of streams, lakes, wetlands, and groundwater by
reducing the quantity of pollutants which originate from urban and rural nonpoint sources.

Nonpoint sources of pollutants include eroding agricultural lands, streambanks, roadsides
developing urban areas, runoff from livestock wastes, and runoff from established urban
areas. Pollutants from nonpoint sources are carried to the surface water or groundwater
through the action of rainfall runoff or snowmelt, and seepage.

The following is an overview of the program:

®  The NPS Program is administered by the Wisconsin Department of Natural
Resources (DNR) and the Wisconsin Department of Agriculture, Trade and
Consumer Protection (DATCP). It focuses on critical hydrologic units called
priority watersheds. The program is implemented through priority watershed
projects.

© A priority watershed project is guided by a plan which is prepared cooperatively
by the DNR, DATCP and local units of government with input from a local
citizen’s advisory committee. The nonpoint source pollution control plan assesses
nonpoint and other sources of water pollutants and identifies the best management
practices (BMPs) needed to meet specific water resource objectives. The plan
guides the implementation of these practices in the effort to improve water quality
in the watershed.

® Local units of government, usually one or more counties, carries out the
implementation of a nonpoint source pollution control plan. Water quality
improvement is achieved through the voluntary installation of nonpoint source
pollution controls cailed best management practices (BMPs) and the adoption of
ordinances. Landowners, land renters, counties, cities, villages, towns, sanitary
districts, and lake districts are eligible to participate,
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® Technical assistance is provided to aid in the design of BMPs. State level, cost-
share assistance is available to participants to help offset the cost of installing
these practices.

° Informational and educational activities are offerexi to encourage project
participation.

Priority Watershed Selection

The Sheboygan River Watershed, located within the four counties of Sheboygan, Fond du
Lac, Manitowoc, and Calumet, was designated a priority watershed in 1985. The Sheboygan
River Watershed is shown in relation to the four counties and the state of Wisconsin in Map
1-1. 1t joined 32 other priority watershed projects in the state, encompassing more than
three million acres, in which the cleanup and protection of water resources through control of
nonpoint pollution sources is a priority of the DNR.
Priority watersheds are identified based on the following criteria:

® The severity of water pollution

° The relative importance of the contribution of nonpoint sources to pollution

e The willingness and capability of local units of government to carry out the
necessary planning and plan implementation

e The public interest shown in nonpoint source water pollution abatement

The Phases of a Priority Watershed Project

A priority watershed project involves three phases—planning, implementation, and
evaluation.

Project planning, the first phase of this project, included the following information-
gathering and evaluation steps:

1. Determination of the conditions and uses of streams, lakes and groundwater in the
Sheboygan River Watershed.

2. Inventory of land uses and the severity of nonpoint source pollution which affect
streams, lakes and groundwater.
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Evaluation of the types and severity of other factors which may be affecting water
quality. Examples include discharges from municipal wastewater treatment plants,
and natural or endemic stream and groundwater conditions.

Determination of the levels of nonpoint source pollution control and in-field
measures necessary to improve and/or protect water quality.

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

This publication is a summary of planning phase findings and management implications.

Project implementation, the second phase, began in the Summer 1990 following a public
hearing and the approval of this plan by the DNR, DATCP, and the boards of supervisors for
Sheboygan, Fond du Lac, Calumet, and Manitowoc Counties. The following steps are being

uttlized:

1.

The DNR will enter into local assistance agreements with the counties and other
local units of government identified as having implementation responsibilities.
These agreements provide necessary funding to maintain the resources and staff
required for plan implementation,

Eligible landowners will be contacted by the staffs of Sheboygan, Fond du Lac,
Calumet, and Manitowoc County Land Conservation Departments to determine
their interest in voluntarily installing the best management practices identified in
the plan. The Land Conservation Department staffs will work with local units of
government to develop cost-effective measures to reduce urban nonpoint pollution
sources.

The landowner and county or other implementing body will sign cost-share
agreements that outline the practices, costs, cost-share amounts, and schedules
for installation of BMPs. The practices are scheduled for installation up to five
years from the date of signing.

The DNR and DATCP will review the progress of the counties and other involved
units of government, and will provide assistance throughout the life of the project
(eight years). The DNR will monitor improvements in water quality resulting
from control of nonpoint sources of pollution,

Legal Status of the Nonpoint Source Control Plan

The Sheboygan River Priority Watershed Plan was prepared under the authority of the
Wisconsin Nonpoint Source Water Pollution Abatement Program (NPS Program) described in
Section 144.25 of the Wisconsin Statutes and Chapter NR 120 of the Wisconsin

20




Administrative Code. It was prepared under the cooperative efforts of the DNR, DATCP,
- and Sheboygan County, Fond du Lac County, Calumet County, and Manitowoc County.

This watershed plan is the basis for the DNR to enter into cost-share and local assistance
grants with participants, and will be used as a guide to implement measures to achieve
desired water quality conditions. In the event that a discrepancy occurs between the plan and
the statutes or the administrative rules, or if the statutes or rules change during
implementation, the statutes and rules will supersede the plan.

Other Planning Activities the Watershed

Currently, the Sheboygan River Watershed and harbor area are the focus of several water
resource planning efforts which are summarized below.

<]

The Sheboygan River Water Quality Management Plan (1988), prepared by the
DNR, identifies water quality goals, problems, improvements, and management
needs for the lakes and streams in the entire Sheboygan River Basin, The
Nonpoint Source Control Plan for the Sheboygan River Priority Watershed is
considered an amendment to the water quality management plan.

The International Joint Commission (IJC), the U.S. Environmental Protection
Agency (EPA) Great Lakes National Program Office, and the DNR have targeted
the lower Sheboygan River and harbor, and near-shore area of Lake Michigan as
an Area of Concern (AOC) for remedial action. The Sheboygan River Remedial
Action Plan (RAP), prepared by the DNR (1988), identifies specific management
strategies to control and abate contamination due to the presence of toxic
substances located in bottom sediments of the Sheboygan River Area of Concern.

Twa federal Superfund sites are located in the Sheboygan River Watershed.

They are the lower Sheboygan River and harbor, and the Kohler Company
landfill, - Both sites are considered contaminated with toxic substances and are in
the remedial investigation phase. The lower Sheboygan River and harbor project,
and the Sheboygan RAP are addressing essentially the same geographic area;
therefore, the RAP will guide management efforts for both projects. The Kohler
landfill study will be summarized in an independent EPA document containing
remedial action recommendations.

Two main tributaries to the Sheboygan River, the Onion River and the Mullet

River, are the focus of two separate priority watershed projects and will not be
addressed in this plan,

21




Plan Organization

Following this chapter, chapters two through six assess the Sheboygan River Watershed.
Chapter two, "General Watershed Characteristics," examines the cultural and natural
resource features pertinent to planning and implementing priority watershed project efforts.
Chapter three, "Evaluation of Pollution Sources," discusses nonpoint and other sources of
pollution identified as problems in the watershed, and their impacts on the Sheboygan River,
its tributaries and lakes. Chapter four, "Establishing Water Resources Objectives and
Pollution Reduction Levels," describes the process used to define the condition of the
surface water resources in relation to the nonpoint poflution sources that affect them. It also
describes the process that establishes target levels to accomplish the water resource '
objectives. Chapter five, "Water Resource Conditions and Objectives,” provides a detaiied
discussion of water resource conditions and objectives. Chapter six, "Management Actions,”
describes how to implement pollution reduction goals. It also translates pollution reduction
goals into the acres of upland, feet of streambank or barnyard operations, as well as urban
land area that will require pollution control measures. The chapter identifies eligible
nonpoint pollution sources for funding under the priority watershed project.

Chapters seven, eight and nine discuss a detailed implementation program. Chapters seven
and eight describe how the four counties and urban municipalities responsible for
implementation will administer the project, estimate local assistance and cost-share budgets
for BMPs, and specify a project tracking system. Chapter nine, provxdes an information and
education strategy and budget estimate.

Chapter ten, describes the evaluation and monitoring strategy used to determine the
cffectiveness of the project in achieving the water resource objectives.
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Location

The Sheboygan River Watershed is located in east-central Wisconsin and drains an area of
land situated between Lake Winnebago and Lake Michigan (map 1-1.). The watershed is a
sub-basin of the larger Sheboygan River drainage basin which includes, along with the
Sheboygan River, the Pigeon River, Mullet River, Onion River, Black River, and direct
tributaries to Lake Michigan. The Sheboygan River Watershed drains approximately 245
square miles or about 157,100 acres. Surface water in the watershed drains via the
Sheboygan River in an easterly direction into the Sheboygan harbor and Lake Michigan,

The watershed lies in portions of four counties: Sheboygan, Fond du Lac, Calumet, and
Manitowoc. Table 2-1 shows the distribution of land area and population among these
counties.

Table 2-1. Distfibllxtion of Watershed Land Area and Population

Land Area Population

Area Within

Watershed Percent of Population Percent

County (Square miles) Watershed Estimate Population

Calumet 17 7% 3,834 5%
Manitowoc 27 11% 1,228 2%
Fond du Lac 74 30% 5,616 8%
Sheboygan 127 52% 58,660 85%
Total 245 100% 69,338 100%
Source: DNR Sheboygan'River Urban and Rural Inventories
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Sheboygan County has the largest contributing drainage area with 52 percent of the
watershed (127 square miles). Thirty percent of the watershed lies in Fond du Lac County
(74 square miles); 11 percent (27 square miles) in Manitowoc County, and the remaining
seven percent (17 square miles) is in Calumet County.

Cultural Features

Over one-half the land area in the watershed lies within Sheboygan County (127 square
miles). Incorporated areas of the watershed include three cities and four villages, all located
along the main stem of the Sheboygan River, except for the village of Elkhart Lake.
Unincorporated areas include all or portions of 18 surrounding townships.

Major public lands within the watershed include Sheboygan Marsh County Park (14,000
acres managed by Sheboygan County and the DNR), and Kiel Marsh Wildlife Area (totalling
1,079 acres when planned acquisition is complete). Both contain large wetlands, with
important fish, wildlife and recreation potential, surrounding the main stem of the Sheboygan
River. Numerous urban parks are located in and around the city of Sheboygan.

The population of the Sheboygan River Watershed is estimated at 69,338 people. The
majority (about 81 percent) reside in incorporated areas, with most concentrated in the
metropolitan area containing the cities of Sheboygan and Sheboygan Falls, Kiel, and the
village of Kohler (table 2-1 and 2-2). The fastest growing urban areas in the watershed in
the last decade were the villages of Kohler and Elkhart Lake, and the city of Sheboygan
Falls. This trend toward decentralization of urban growth areas is expected to continue
around the city of Sheboygan.

The remainder of the watershed population (about 19 percent) lives outside incorporated
areas in small enclaves of residential development, or on farmsteads. Many of the rural
townships have experienced slight population declines over the last decade; however, overall
the populations of ali four counties have remained stable or have increased slightly.

Land uses in the watershed are mostly rural. Agricultural uses and related open space
account for 68 percent of the drainage area. Woodlands cover eight percent. The remaining
rural land use includes wetlands and surface water, which comprises about 15 percent of the
watershed area. Virtually all of this area consists of wetlands (table 2-3).

Urban land uses (including developing areas) occupy about nine percent of the watershed or
approximately 13,946 acres. Most of the urban land (76 percent or 10,530 acres) consists of
the Sheboygan metropolitan area. According to projections, the urbanized area population is
expected to increase at an overall rate of approximately three percent per year in the next 20
years (Kaiser, 1989). Approximately one percent of the land in the watershed is currently
under development.
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Table 2-2. Watershed Population Estimates

Percent of

Populaiion Waiarshed Population
city of Sheboygan 43,646 | 63 %
city of Sheboygan Falls 5,580 &%
city of Kiel 3,118 A%
village of Kohler 1,793 3%
village of Elkhart Lake 1,075 2%
village of Mt. Calvary 636 < 1%
village of St. Cloud 568 <1%
Unincorporated areas 1@1922 1? f'cv_h AL
Total £69,338 100 %

1989 official estimates

Source: Wisconsin Department of Administration Demographic Services Center,

Table 2-3. Land Use in the Sheboygan River Watershed.
Land Use Percent of Watershed
I‘agxg‘;r‘ilcuf‘turalr o
.pasture, grazed woaodlot 1%
cropland 51%
grassland b %
Woodland 8%
Urban and developing 2%
Wetlands and surface water 15%

Most of the Iand in the watershed is used for agricultural purposes, although the percentage
of land in farms has declined over the past decade, a trend which is cecurring throughout the
state. Milk production and dairy preducts are the predominant indusiries in afl four counties.
Manufacturing accounts for a large share of employment in the watershed (about 40 percent),
but is limited for the most part to the cities of Sheboygan and Sheboygan Falls, and the
village of Kohler.

Groundwater is the source of potable water in the watershed outside the Sheboygan/Kohler/
Sheboygan Falls metropolitan area. The communities of Kiel, Ellhart Lake, Mt. Calvary,
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and St. Cloud operate municipal water systems drawing from the deep limestone aquifer.
The city of Sheboygan treats water from Lake Michigan and distributes it to its residents and
surrounding communities in the metropolitan area (approximately 51,000 watershed residents)
for domestic and industrial purposes.

The remainder of the watershed population relies upon individual, privately-owned well
water systems., The depth of groundwater suitable for domestic use varies from
approximately 100 feet along the eastern third to over 300 feet in the western third of the
watershed.

Sanitary sewer service is mainly limited to incorporated areas in the waiershed. The
communities of St. Cloud, Mt. Calvary, and Kiel operate municipal sewage treatment plants.
Sheboygan Falls, Kohler and the city of Sheboygan operate a regional sewage treatment
system. The Sheboygan Urbanized Area Sewer Service System covers 182 square miles and
serves an estimated 55,000 people within Sheboygan County. The sewer service planning
area within the watershed project area includes the towns of Lima, Wilson, Sheboygan,
Sheboygan Falls, and Herman. Sewer services are projected to extend mainly to the
urbanizing portions of these jurisdictions within the next 20 years. The remainder of
watershed residents treat waste with private on-site septic systems. The site-suitability and
operating efficiency of these systems is not evaluated in this plan. Sanitary districts have
been formed in the town of Rhine (Elkhart and Little Elkhart Lakes), and by residents around
Cedar and Wilke lakes.

Physical Setting

The Sheboygan River Watershed lies in the temperate continental zone characterized by very
cold, snowy winters and hot, humid summers. Temperatures in the eastern portion of the
watershed are moderated by Lake Michigan, which extends the growing season in regions
near the lake shore. Temperatures in the extreme western portion of the watershed are
moderated somewhat by Lake Winnebago.

The frequency, duration, and quantity of precipitation influences surface water and
groundwater, soil moisture content, runoff characteristics and the physical condition of
waterways. The average annual precipitation for the basin is approximately 29 inches; about
one-half falls in the form of rain during the growing season (May-September). About 42
inches of snow (approximately five inches of rain when melted) falls during a typical winter.
During March and April, spring rains coincide with melting snow draining over frozen
ground, This combined runoff contributes to peak discharge rates and high water levels in
streams.

The topography of the Sheboygan River Watershed is generally rolling and hilly, reflecting
the influence of glacial processes. Valleys and uplands are broad and gently sloping,
extending in a northeast-southwest direction parallel to the Lake Michigan shore. In general
there is a uniform gradient across the watershed sloping down toward Lake Michigan, due to
the tilt of the underlying Niagara dolomite bedrock.
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The watershed may be divided into three distinct regions based on surface features formed by
glacial drift deposits. The western third (located in Fond du Lac County) is characterized by
irregular ridges, drumlin (elongated hills) fields, and drift hills left by the glacier. Infiltration
of the coarse drift is generally good and springs are common in this area. The middle region
(portions of Calumet and Sheboygan Counties) is fairly broad and flat, with vast areas of
wetlands; a central band of the moraine bisects the region with a belt of drift hills. The
castern third of the watershed exhibits low sloping surface relief. In this area of thinner drift,
soils are heavier and infiltration and percolation are poor. Springs are not common here and
streamns are greatly influenced by rainfall, subjecting them to considerable variations in flow.

The first layer of rock underlying the glacial drift deposits is Niagara dolomite, The
thickness of the Niagara formation at Sheboygan is apparently greater than in any other part
of Wisconsin (719 feet). Underlying formations, in descending order, are as follows:
Maquoketa shale, Galena and Trenton dolomite, St. Peter sandstone, Lower Magnesian
dolomite, and Potsdam sandstone. Basement rock formations and surface drift are the
dominant source materials for soils and rock in the watershed; both affect the water
characteristics.

Soil types vary within the watershed. Soils to the west tend to be loamy and light to medium
textured. The steepest slopes of the watershed (12 percent and more) occur here in the
drumlin fields that contribute to the headwaters of the Sheboygan River. Patches of poorly
drained and very peorly drained areas are scattered throughout these generally well-drained
soils. Western soils grade into shallow, gravelly soils in the central morainic portion of the
basin. A narrow central band of steep hills is associated with the Kettle Moraine in this
region, Poorly drained soils occur in low portions of this region where vast areas of peat and
muck deposits are common. Soils in the eastern third of the watershed are "heavy" clay soils
that tend to have poor infiltration and poor percolation, but are of high fertility. The majority
of the heavy soils consist of the clay loams or silty clay loams from the Kewaunee series.
They are located on a nearly level, undulating plain, with erratic- cobbles and boulders of
basement rock and dolomite. Few wetlands are present in the eastern third of the watershed.

Soil types affect the water regime of the watershed. Increased rates of surface water runoff -
are characteristic of heavy surface soils. Additionally, the fine texture soils are very
susceptible to erosion on the uplands, and have poor drainage on level areas. Following a
ramnfall, streams in the watershed exhibit a distinct red color from suspended silts and clays.

Regions with porous sandy soils generally have higher groundwater discharge to streams,
accounting for a constant water supply. The eastern portions of the watershed which have
heavy soils have fluctuating stream levels and greater problems with siltation and
sedimentation.
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Water Resources

Lakes, Streams, and Wetlands

Twenty-one subwatersheds drain the land area within the Sheboygan River Watershed. All
convey surface water directly or via tributaries into the Sheboygan River, except Little
Subwatershed which is internally drained. The Sheboygan River originates as a trout stream
in Fond du Lac County and flows generally eastward before entering Lake Michigan at the
city of Sheboygan’s harbor. The Onion and Mullet Rivers are two main tributaries to the
Sheboygan that enter the river at Sheboygan Falls. Major tributaries, associated streams,
lakes, wetlands, and subwatershed divides within the Sheboygan River Watershed are shown
in map 1-1.

Approximately 232 miles of stream drain the Sheboygan River Watershed., The Sheboygan
River main stem accounts for approximately 81 miles, and the remaining 151 miles represent
named and unnamed perennial tributaries. Stream gradients are generally low to moderate.
The Sheboygan River main stem and its tributaries exhibit wide variance in water quality. In
general, waters of the region are categorized as hard or alkaline and are moderately fertile to
very fertile. Overall water quality in the Sheboygan River Basin is described as fair to poor
(DNR, 1988}, and is not meeting its biological or recreational potential. '

Water resource appraisals indicate there are currently 3.9 miles of Class I trout water
(Millhome Creek, Schuett Creek, and a headwaters segment of the South Branch of the
Sheboygan River), and about 1.8 miles of Class II trout water (Feldner’s Creek and a
headwaters segment of the South Branch of the Sheboygan) in the watershed. These streams
are only partially meeting their potential. They suffer from sedimentation and altered flows
that result from channelization, altered wetlands and spring sources, and streambank and
habitat degradation from agricultural sources. See table 5-1, in chapter five, which
summarizes water resource objectives.

All main stem segments of the Sheboygan River are classified as warm water sport fisheries,
with diverse assemblages of both sport and forage fish species. The actual biological
communities present in these segments vary according to natural and human-altered habitat
conditions and by water quality changes resulting from point and nonpoint source pollutants,

The western headwater reaches exhibit high oxygen levels, cool water temperatures and
relatively low turbidity, despite areas of streambank degradation. They support several
intolerant fish species which are indicative of such conditions. The middle reaches that flow
through large marshes experience naturally low dissolved oxygen levels and winter fishkills,
Segments that flow through the Rockville impoundment suffer severe oxygen depletion and
winterkilis, and have problems with carp. Segments from the Rockville dam o the
Sheboygan Falls dams lack fish diversity due to migration barriers, and over the years have
suffered from organic enrichment evidenced by excessive aquatic weeds. The Sheboygan
Falls segment is influenced by discharges from the Onion and Mullet Rivers, Segments from
Sheboygan Falls to Lake Michigan experience seasonal runs of salmon and trout from Lake
Michigan.
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These segments have relatively good bottom substrate (sands and gravel) but at the same time
suffer from high turbidity and suspended solids, migration barriers, and in-place
contaminants. A fish consumption advisory has been in effect since 1978 for the lower
Sheboygan River and harbor, and a waterfowl advisory was placed on the lower Sheboygan
River in 1987 due to the presence of polychlorinated biphenyls (PCBs) in animal tissues.

In general, major alterations in in-stream habitat have resulted from dams, and stream
channelization (ditching), streambank erosion, the deposition of sediments, and the deposition
of contaminants. These actions in turn influence nutrient availability, stream base flows and
temperatures, dissolved oxygen levels, suspended solids, and fish and aquatic insect species
diversity and abundance. Also, water quality and recreational use have been impaired by
high levels of bacteria documented in many portions of the river and its tributaries. Many
reaches of streams throughout the watershed are not meeting their biological or recreational
potential because of these conditions. Ultimately, many of the problems of the Sheboygan
River are inherited by Lake Michigan at the mouth of the river, contributing to the
degradation and eutrophication of the Great Lakes system.

The natural lakes and surface depressions in the watershed are of glacial origin, and are
concenfrated in the west-central portion of the watershed along the margins of, or within,
terminal ground moraines. By virtue of their origin, these lakes are fairly regular in shape
with their deepest points typically located near the center of the lake basin. There are also
12 impoundments (ten on the Sheboygan River) in the watershed.

The six natural lakes, which are larger than 20 acres and located in the Sheboygan River
Watershed, were assessed for this projéct. Several smaller lakes, which are less than 20
acres, are located in the northeastern portion of the watershed, however these smaller lakes
were not included in the Water Resource Appraisal Study. Elkhart Lake (300 acres), Little
Elkhart Lake (48 acres), and Wolf Lake (77 acres) are the largest natural lakes in the
watershed and are fairly deep; and all three lakes stratify in the summer season. Little
Elkhart Lake, the Rockville impoundment, and Sheboygan Lake suffer from winter oxygen
depletion. Due to the scarcity of lakes of significant size in the region, Elkhart, Little
Elkhart, Wolf, Wilke, and Cedar Lakes all receive considerable recreational pressure. The
shorelines of Cedar and Little Elkhart Lakes are currently undergoing rapid development,

Wetlands play an important role as groundwater recharge and discharge areas; spawning,
rearing, and over-wintering areas for fish and wildlife; flood water storage; and the removal
and retention of sediment and nutrients contained in upland runoff. An abundance of organic
material present in marshlands can also create naturally low dissolved oxygen conditions
which may influence downstream river segments.

The original acreage of wetlands throughout Wisconsin have been vastly reduced by
hydrologic modifications aimed at draining, and/or filling lowland areas to render them more
suitable for agricultural purposes and urban development. Approximately 24,000 acres of
productive wetlands remain within the Sheboygan River Watershed. The area covered by
wetlands represents a significant portion of the watershed (15 percent) and amounts to
roughly three percent of the total wetlands remaining in the state.
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Two major wetland complexes are present in the watershed. The largest, Sheboygan Marsh,
is located in the northwest part of Sheboygan County. It encompasses approximately 14,000
acres, or about 35 percent of the Sheboygan Marsh Subwatershed. Kiel Marsh
(approximately 800 acres in the Kiel Marsh Subwatershed) is located in north-central
Sheboygan County, with portions lying in southwestern Manitowoc County and southeastern
Calumet County. Other smaller wetlands in the watershed are located next to or near
streams and lakes in the western half of the watershed. In some areas of the watershed {such
as the North Branch, Sheboygan Marsh, and Kiel Marsh Subwatersheds), wetlands adjoining
main stem and tributary segments of the Sheboygan River play important roles as sediment
and nutrient traps, thus protecting these waters from severe impacts of agricultural nonpoint
source pollutants. Their capacity to function as sediment catch basins, however, is limited.
The greatest threat to wetlands in the watershed is from agncultural dramage (ditching, tile
drains) and development, :

Groundwater

An underground rock or soil formation that contains water is called an aquifer. Groundwater
occurs in fractures in dolomite formations and in the pore spaces between loosely cemented
grains of sand (sandstone formations).

Groundwater in the Sheboygan River Watershed moves within two principal systems: the
water table system and the artesian system. The artesian system is made up of those parts of
aquifers lying beneath the relatively impermeable Maquoketa shale. Most groundwater
recharge to this system is from the area just to the west of this formation (that is, along Lake
Winnebago and west of Lake Winnebago). The water table system is present in all parts of
the watershed and is recharged locally by precipitation and infiltration,

Four principal aquifers provide groundwater for the Sheboygan River Watershed. They are,
in order from deepest to nearest the surface, the Precambrian or crystalline bedrock aquifer;
the sandstone aquifer, which includes sandstone and dolomite formations of the Cambrian
and Ordovician periods; the Silurian or Niagara dolomite aquifer; and the sand and gravel
aquifer,

The sandstone aquifer is the source of most potable municipal groundwater, and extends
throughout the Sheboygan River Watershied. The regional groundwater flow is generally
towards the east in this aquifer. The sandstone aquifer is generally affected less by surface
contaminants because it is overlain by the relatively impermeable Maquoketa shale fayer.

The Silurian dolomite aquifer lies above the sandstone aquifer, separated from the sandstone
aquifer by the Maquoketa shale layer. This aquifer is relatively close to the ground surface
and is the source of non-municipal groundwater in the Sheboygan River Watershed.

Located above the Silurian dolomite is the sand and gravel aquifer, a relatively shallow
aquifer consisting of permeable sediments of unconsolidated glacial deposits. The water in
this aquifer is recharged locally by precipitation, and is often discharged to surface drainage
systems within a few miles of the point of recharge. The sand and gravel aquifer is focally
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important as a source of groundwater where there are relatively thick, saturated, and
unconsolidated deposits in the basin.

The sand and gravel aquifer and the dolomite aquifer are the most at-risk environmentally in
the Sheboygan River Basin, due to the shallow depth to groundwater and the permeability of
the bedrock and subsurface materials. These factors increase the possibility of contaminants
at the surface percolating through the ground to contaminate groundwater. In contrast,
aquifers that are overlain by finer soil particles (clays, silt and loams) are less permeable to
infiltrating water.

Most of the literature values available that describe groundwater quality are not specific to
the watershed area. The values presented are from various sources and describe the
groundwater quality in each county in the Sheboygan River Watershed.

A peneral description of the quality of the sand and gravel, Silurian dolomite, and sandstone
aquifers in the eastern part of the state can be found in the United States Geological Survey
Water Resources Investigations Report titled An Overview of Ground-water Quality Data in
Wisconsin (Kammerer, 1984). Water in the eastern groundwater province aquifers is
generally quite hard. Chloride levels in most wells sampled in this region were below the
state’s drinking water standards. Concentrations of dissolved solids exceeding the state
standard were found in water from more than 25 percent of the wells sampled in the Silurian
dolomite aquifer. Sulfate concentrations exceeding the standard were found in water from
approximately 10 percent of the wells in this aquifer. Iron concentrations can be an aesthetic
problem in all three aquifers. The standard for iron was equalled or exceeded in water from
half or more of the 764 wells sampled in all three geologic units. Nitrate concentrations
exceeding the 10 milligrams per liter (mg/1) state standard were found in relatively few
wells.

The data referenced above indicate that nitrate contamination of the groundwater may not be
a widespread problem in the Sheboygan River Watershed. Caution should be used when
arriving at this conclusion. First, sampling in the Sheboygan River Watershed area has been
sparse and there is not a good data base to make a determination on the current condition of
the groundwater. Second, nitrogen-containing materials from waste-disposal sites, livestock,
septic systems and agricultural fertilizers have been implicated in a general study of nitrate
contamination of private rural wells (Delfino, 1977). A DNR study of Ozaukee and
Sheboygan Counties showed areas where some wells were found to have nitrate levels in
excess of the state drinking water standard (DNR, 1988).

In 1985, low level, volatile organic compounds (VOCs) were detected in over 150 private
wells in the town of Sheboygan, in association with landfills in the area. These wells were
later replaced with public water supplies from the Sheboygan regional system. In general,
however, the heavy soils common in most of the Sheboygan River Watershed are not
conducive to the migration of contaminants from surface to groundwater.

A discussion of critical sites with the potential of affecting groundwater in the Sheboygan
River Watershed and the eligibility for project cost-share funding is included in
Chapter Eight, "Detailed Program for Implementation"”.
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Endangered and Threatened Resources

Information on rare and endangered resources was obtained from the DNR Bureau of
Endangered Resources. It should be noted that comprehensive endangered resource surveys
have not been completed for the entire Sheboygan River Priority Watershed project area.
Data files may be incomplete, therefore, the absence of known occurrences does not preclude
the possibility of their presence in the project area,

Several species which are designated as "endangered", or whose continued existence is in
jeopardy in the state of Wisconsin, are known to occur in the Sheboygan River Watershed.
Endangered species of the state have been identified in four subwatersheds: Wayside Park,
Kohler, Sheboygan Falls, and Sheboygan Marsh.

Endangered Species

One endangered fish species, the striped shiner (Notropis chrysocephalus), has been observed
in Otter Creek within the Wayside Park Subwatershed. Seaside crowfoot (Ranunculus
cymbalaria) is known to occur along the Lake Michigan shoreline; therefore, the seaside
crowfoot could be present in the Kohler Subwatershed. (The last observation of this plant in
the Sheboygan area was made in 1909.) The queen snake (Regina septemvittaia) has been
observed in the Sheboygan River in the vicinity of the Kohler dam. The Sheboygan Marsh
Subwatershed is known to support the prairie white-fringed orchid (Platanthera leucophaea),
which is also a federally threatened species, and two Wisconsin species, the loggerhead
shrike (Lanius ludovicianus) and Hudson Bay anemone (Anemone mulsifida).

Threatened Species

Several state-designated threatened species of plants are known to occur in the Sheboygan
Marsh Subwatershed including rams-head lady’s-slipper (Cypripedium arietinum), small
round-leaved orchis (Orchis rotundifolia), and marsh valerian (Valeriang sitchensis). Ram’s-
head lady’s-slipper may also occur in the Kiel Marsh Subwatershed. Yorked aster (Aster
Jurcatus) has been observed in the Kohler Subwatershed in the vicinity of the Greendale
Cemetery ravine in the city of Sheboygan.

Species of Concern

Several "species of concern" in Wisconsin occur in or near the Sheboygan River Watershed.
These are species which are suspected to have some problem of abundance or distribution but
has not yet been proven. The purpose of this category is to focus attention on certain species
before they become endangered or threatened. The following are known to occur in the
vicinity of the Sheboygan Marsh and Kiel Marsh;

® White adder’s-mouth (Malaxis brachypoda)

° Dragon sagewort (Artemisia dracunculus)
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® American gromwell (Lithospermum latifolium)

@

Purple false oats (Trisetum melicoides)

b

Yellow gentian (Gentiana alba)
® Cooper’s hawk (Accipiter cooperii)

Elkhart Lake is known to support the lake herring (Coregonus artedii), which is partially
protected through administrative regulatory controls, and the least darter (Etheostoma
microperca). White adder’s-mouth is also found in the vicinity of Elkhart Lake. One plant
species of special concern, the hairy beardtongue (Penstemmon hirsutus), has been observed
in the Kohler Subwatershed in the city of Sheboygan,

Natural Communities

Many natural communities of state significance have been identified in the Sheboygan River
Watershed, specifically in or near the Wilson, Kohler, North Branch, Kiel Marsh, Maple
Corner, and Louis Corners Subwatersheds. Muehles Springs Natural Area contains a
southern sedge meadow, shrub-carr, and springs and runs which are considered natural
communities of statewide significance. Schuett Creek in the Maple Corner Subwatershed has
been designated a "fast, hard, and cold water stream" of statewide significance. The woods
surrounding the creek support a southern mesic forest natural community.
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EVALUATION OF NONPOINT

Introduction

The first portion of this chapter presents a general overview of nonpoint sources of pollutants
and their potential impacts on water resource conditions in the Sheboygan River Watershed.
The second portion of the chapter presents a discussion of the findings of the urban and rural
nonpoint source inventories conducted in the Sheboygan River Watershed. These findings
include the actual quantities of pollutants generated from each source. A discussion of
nonpoint source pollution control needs and corresponding management actions follows in
chapter six.

Nonpoint sources of pollutants are significant contributors of sediment, nutrients, and other
pollutants to the streams and lakes in the Sheboygan River Watershed. These pollutants are
contributing to the decline in water quality and degradation of aquatic habitats. Under
certain conditions, they also potentially may have localized adverse impacts on groundwater
quality. The nonpoint sources of pollution inventoried and the methods for evaluating their
impacts on surface and groundwater resources are discussed in Appendix A, "Watershed
Assessment Methods".

A number of activities in the watershed other than nonpoint pollution sources have the
potential of affecting surface or groundwaters, These activities include industrial and
municipal wastewater treatment facilities, active and abandoned landfills, private septic
systems, and toxic or hazardous waste spills. All of these activities are regulated by the
State of Wisconsin, through the Department of Natural Resources or other governmental
agencies. Unlike nonpoint sources of pollutants, conditions for point sources that must be
met are defined in a permit for each facility that contributes pollutants. These regulations
are established so that the water quality impacts from each operation are minimized. If the
permit conditions are met, it is likely that there are no significant water quality concerns at
the site. These other potential sources of pollution are described in detail for the watershed
in the Sheboygan River Basin Water Quality Management Plan (DNR, 1988).
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Overview of Nonpoint Sources of Pollutants

Rural Sources

The rural nonpoint pollution sources investigated through this inventory included barnyard
manure runoff, upland delivery of sediment, streambank erosion, and runoff from areas
winterspread with livestock manure. From the inventory the relative amount of sediment and
phosphorus which enter surface waters from these sources was determined. Sediment was
identified as having the most widespread and significant impact on water resources in the
watershed. Phosphorus delivery is a useful indicator of organic and oxygen-demanding
substances entering surface waters. When the quantity of these pollutants reaching surface
and groundwater are reduced, the amounts of other substances which degrade water quality
(heavy metals, pesticides, bacteria) are also reduced.

Most creeks in the Sheboygan River Watershed suffer from sedimentation delivered primarily
from upland erosion. These sediments have blanketed the streambeds, filling in pools and
riffles, and degraded reproductive habitat for cold and warm water fish species and
associated fauna. Cattle have extensively trampled streambanks and stream bottoms along
many of the streams in the watershed. Creeks are also locally affected by organic loads from
livestock waste runoff. It is suspected that the loss of cover and vegetation, along with a
shallower streambank, and the input of oxygen-demanding organic substances have caused in-
stream temperatures to increase and dissolved oxygen levels to fall. Most of the lakes in the
watershed suffer from excessive nutrients causing nuisance growths of aquatic weeds and
algae.

These conditions indicate that rural nonpoint source pollutants are significantly affecting
stream and lake water quality in the Sheboygan River Watershed. Streambank erosion and
degradation of the stream corridor are suspected to have an adverse impact on riparian
wildlife habitat as well.

Urban Sources

Urban runoff carries a wide array of pollutants to surface water; some pollutants are unique
to urban runoff while others also are contained in runoff from agricultural areas. Pollutants
found primarily in urban runoff include heavy metals (lead, copper, zinc, cadmium or
chromium) and a large number of toxic organic chemicals (PCBs, aromatic hydrocarbons,
esters and many others). Substances in urban runoff that are also contained in runoff from
rural areas include sediment (especially from construction sites), nutrients, bacteria and other
pathogens, and pesticides. While acres of urban land may be small in comparison to rural
sources of pollutants, urban areas can contribute more pollutants on a per-acre basis because
they are often connected to storm sewers which convey runoff directly to lakes and/or
streams. The urban nonpoint source pollutants investigated in this project include sediment,
phosphorus, and lead.

Runoff from urban areas also adversely affects stream hydrology. As the landscape becomes
urbanized, runoff volume increases in magnitude and is also produced over 2 short period of

36




time creating large increases in peak stream flows. In some areas, groundwater recharge is
significantly reduced as concrete and other impervious surfaces prevent rainwater and
snowmelt from soaking into the ground. This can reduce the base stream flows which are
needed to sustain fish and aquatic life during pertods of low rainfall.

Uncontrolled urban runoff can produce "flashy" streams with temperatures and chemical
characteristics that limit animal life and recreational uses. Streambank erosion may increase
as the stream attempts to cut a channe! in equilibrium with widely variable stream flows,
Flooding of adjacent property may also occur, sometimes requiring channel modifications to
accommodate flood flows or to prevent flood damage. This often destroys the natural stream
system and speeds the transport of pollutants downstream.

Runoff from new urban development, which is anticipated to occur approximately over the
next 20 years, has the potential to affect stream water quality in several ways. First,
consiructing roads, utilities, and buildings disturbs large areas, exposing large amounts of
soil to erosive forces. This type of runoff can easily carry sediment to drainageways, storm
sewers, and ultimately to streams. Without adequate controls, construction site erosion can
catastrophically impact urban rivers and streams, clog storm sewers causing local flooding,
and accumulate on road surfaces and sidewalks. Second, newly established urban surfaces
accumulate pollutants until they are carried in runoff to streams. Consequently, as new areas
become urbanized, water quality problems caused by urban pollutants and excessive
stormwater runoff can worsen. These additional pollutant sources can negate the water
quality improvements that resulted from nonpoint source control practices in existing urban
areas. The urban inventory for the Sheboygan River Priority Watershed Project included a
computer-generated prediction of future urban land uses and pollutant loadings. Appendix A
describes the modeling process.

Rural Inventory Results

Barnyard Runoff

Runoff that carries a variety of pollutants from livestock feeding, pasturing areas and
barnyards is a significant source of poliutants in the creeks of the Sheboygan River
Watershed. In the watershed, 219 livestock operations were identified as having runoff
delivered to surface waters. These livestock lots were estimated to produce 1,012 pounds of
phosphorus during a four-inch rainfall (Note: this storm has a 10-year reoccurrence period).
The phosphorus value is used to compare the impact from the barnyards in the project.

An additional 67 livestock lots are internally drained. The runoff waters from these lots do
not. reach a stream or lake. These sites will require further investigation to determine their
susceptibiiity for contaminating groundwater under these circumstances. The results of the
barnyard inventory are listed in table 3-1,
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Table 3-1. Inventory Results: Barnyard Summary’
Yards with Surface Runoff
% Total of Yards
Total # | Phosphorus | Watershed internally
Subwatershed of Yards | Load (ibs) Load Drained

1 | Airport 32 246.7 24% 10
2 | Cedar Lake 0 0.0 0% 0
3 | Elkhart Lake 0 0.0 0% 0
4 | Franklin 5 37.9 4% 0
5 | Kiel Marsh 15 71.3 7% 8
6 | Kohler 5 - 40.3 4% 0
7 | Louis Corners 13 49.7 5% 8
8 | Little Eikhart -0 0.0 0% 0
9 | Little Watershed 0 0.0 0% 0
10 { Maple Corner 15 39.6 4% 3
11 | No. Branch Sheboygan 41 87.7 9% 17
12 | Oxbow 0 0.0 0% 0
13 | Rockville 2 6.5 1% 0
14 | Sheboygan Falls 1 3.8 0% 9
15 | Sheboygan Marsh 50 175.3 17% 0
16 | So. Branch Sheboygan 15 40.0 4% 11
17 | Victory School 1 19.1 2% 1
18 | Wayside Park 7 52.2 5% 0
19 | Wilke Lake 21 8.3 1% 0
20 [ Wilson 11 122.0 12% 0
21 | Wolf Lake 4 12.0 1% 0
Totals: 219 1012.4 100% 36

*Based on the modified ARS Barnyard Runoff Model (10yr, 24hr event).
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Manure-Spreading Runoff

The 285 livestock operations inventoried in the Sheboygan River Watershed produced an
estimated 176,600 tons of manure during the six-month period from late fall through mid-
spring. Croplands spread with manure during this time of year produce a greater potential
for runoff to cause water quality impacts because of the frozen soil.

The most significant water quality problems associated with landspreading of livestock
manure occur when wastes are spread on “critical" areas such as steeply sloped frozen
ground, fand in floodplains, and/or areas with shallow depth to groundwater. For the
purposes of this analysis, “critical lands" were defined as lands with slope greater than six
percent, a soil type rated as flood prone, and soils with less than a 24-inch depth to bedrock.
Estimates indicate livestock manure is spread on 1,992 “critical" acres from which runoff has
a high potential to convey pollutants to surface and groundwater.

It was estimated that approximately 7,000 acres in the watershed are needed to safely spread
the manure generated from late fall through mid-spring. Together, the operators of livestock
operations own enough suitable land (13,500 acres) to safely spread animal wastes,
However, a combination of factors, including climate, soil condition, and proximity of
croplands suitable for spreading, result in manure-spreading on unsuitable (critical) areas. In
addition, individual landowners may not have enough suitable land to properly spread
livestock wastes.

Uptand Sediment

Intensive agricultural practices have allowed considerable amounts of eroded soil to reach
streams, lakes and wetlands in the Sheboygan River Watershed, Chemical fertilizers,
herbicides, and pesticides are also carried along with runoff. Sediment transported in the
runioff from the uplands was quantified during the inventory. Upland erosion is the major
source of sediments carried to surface waters.

Upland sediment sources were evaluated for the entire watershed, with the exception of
major urban areas (228 square miles). The results of this inventory are summarized in
table 3-2. An estimated 302,069 tons of soil erode annually from croplands, pastures,
woodlots, grassland, and other rural lands. Only about four percent of this amount (13,575
tons per year) actually reach wetlands, streams, or lakes in the watershed, The rest of the
sediment settles out on fields or dry channels before reaching surface waters.

Croplands are the major source of sediment to reache surface waters. Although this land use
accounts for 65 percent of watershed land cover, it contributes 95 percent of the sediment.

The highest sediment delivery rates are found in the Franklin, Wayside Park, Maple Corners,
and Airport Subwatersheds. These are located in Sheboygan County in the eastern portion of
the watershed. This area of the watershed has the highest portion of land in cropland and
also is dominated by heavy clay soils. These two factors most likely account for the
relatively high sediment delivery rates.
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Table 3-2. Summary of Upland Sediment Loading by Land Use
Subwatershed Cropland* Farmstead Grassland Pasture Woodlot Grazed Commercial | Developing Wetland Totals
Woodlot Residential
(%) (%) (%) (%) (%) (%) (%) (%) (%)
Airport Acres 10,402| 74%; 415] 3%| 841] 6% 125| 1%| 1,370]10%| o] ol 1] o%| 157] 1%| ea6] s%l 14019
Soil Loss* | 29,495| @9% o] 0% ol o%| 434l 1% ofl o%] ol o ol 0% ol 0% ol 0% 29,929
Sediment* | 26651 24%] s3] 2% 4l 0%| 22! 1% 11] 0%] of o 7§ 0%l 38] 1% 1] 0%| 2,827
Cedar Lake |Acres 133] 32% 3l 1%|  22) 5%l o onl 171l4a1%]| ol o o] ow| so| 19% o| 2% 418
Soil Loss 414 100% ol 0% o| 0% o| 0% ol ol o] o o] o% ol 0% o] 0% 413
Sediment 12] 38% ol 1% 0] 0% o] 0% ol 0%l ol o ol o%| 19| 62% ol 0% a1
Elkhart Lake | Acres 447] 3e6%| 11] 1% 262|21% o] o%w| 238l19%l ol o 225 18% of 0% 62] 5%| 1,245
Soil Loss 1,977 100% of ow| o] o o| o% ol o%| of o o| o% ol o% o] o%| 1,977
Sediment 77] 4% o| 0% o| o% ol o% of 0%! o] of 14| 15%] of o% o] 0% 31
Frankiin Acres 2,158] 76%| 62| 2%| 17| 6% 61 o%| 243|12%] o] of s4f 29% 7| 0% 42| 1%| 2850
Soil Loss | 11,827] 100% o| o% ol 0%] 42{ o% ol o%{ o o 0% o| o%l 0l o%l 11,870
Sediment 1,062] 98%| 12| 1% 1| 0% 2| 0% 3l 0%l of o 8| 1% 1] o% o| o%| 1,088
Kiel Marsh | Acres 7.857| 82%] 157] 1%]|1.186f 9%| 35| 0% 1.275{10%; o] o] 6| 1% 133| 19%| 1.048] 15%| 12,689
Soil Loss | 25,350| 93% o| 0% ol 0%| 182| 1% ol o%| o] o ol 0% o] 0% ol o%! 25533
Sediment 53| 96% 4] 1% 1] 0% 5| 1% 11 o%{ o] o 11 o%| 10| 2% 2] 0% 560
Kohler Acres 995] 55%! 31! 2%| 370]20% 70 0% 171] 9%| o of 75| 4%l 133] 7% 22] 1% 1,806
Soil Loss 2,503] 98% of 0%l ol ow| eoi 2% ol 0%l ol o ol 0% ol 0% o] o0%] 2.563f
Sediment 120] 23% al 2% 0| 0% 5] 3% 11 o%| of o 1%]  15] 10% ol 0% 155
Little Elkhart | Acres 59| 12%0 8 2%| 102{21% 0] 0% 209144%! of o| e8] 14%| 17| 4% 151 3% 478
Soil Loss 127 100% ol 0% ol 0% o} 0% ol o%| of o ol o% ol 0% o 0% 127
Sediment of 0% o| 4% ol ow% ol 0% of o%: o| o 3l 41% 4] 54% o| o% 8
Little Actes 48] 13% 4] 1%] 100! 28% 0l 0% 112]|33%i o] of =8| 16%! 30 8% of 0% 358
Watershed [ i Loss 721 100% ol 0% o] 0% of 0% ol 0%| of o ol 0% ol 0% ol 0% 72
Sediment gl 0% ol 0% ol o% ol 0% ol c%| o o o]l o% ol o ol 0% 0
Louis Corner | Acres 8.740| 83%| 297] 2% 892 &%| 153| 1% 2.286{16%| 0l ol 17| 0% 315] 2%| 1,218] e%| 13,930
- Soil Loss | 29,334| s8% 0% ol 0%| 491{ 2% of 0%l Gl o ol 0% ol 0% 0%| 29,886
Sediment 264! gs%! 15! 1% 0%! 28| 2% 21 o%| ol o 5i o%| 85| &% ol o%| 1078
Mapfe Actes 4,298, 64%| 142! 2% 421| 8% 10 0% 1,375120%1 0| o ol o%! 123l 2%l 421 ew s008
Corner Soil Loss 24,080] 106% ol 0% ol 0% 3| 0% ol o% ol o 0l 0% ol 1% ol ol 24082
Sediment 1,4770 87%| 18] 1% 0% o] 0% 2i 0% 0| G ol 0%l 18l 1% 10 0% 1,515
North Acres 16,846] 63%| 473] 2%} 505| 2% 123] 0%l 22821 %%| o, o| 333 1% ol o%| 4078l 17%l 24828
S an |Sci Loss | 43.241|100%] o] 0% ol o%] 148| 0% ol 0%, ol of of o% ol g% 0| 0% 43,390
Sedirnent 1,013] e5%1 22] 2% 11 0% ol o% 71 1% ol o sl 1% ol 0% 19] 2% 1,088
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Table 3-2. Summary of Upland Sediment Loading by Land Use _
Subwatershed Croplamd* Farmstead Grassland Pasture Woodlot Grazed Commercial Developing Wetland | Totals
i Woodlot | Residential
(%) (%) (%) - (%) (%) (%) (%) (%) (%)
Oxbo Acres 254} 57% o| o%! e60j13% ol o%| 113{25%] o| o ol o% 4 1% 17] 4% 448
Soil Loss 369 100% 0} 0% o| 0% o| 0% o]l 0%| o] o o] 0% o| 0% o| o% 370
Sediment 24| 93%| o] o% o} 0% o} 0% ol 2%] o] of ol o% 1| 5% -0} 0% 26
Rockville | Acres 857 e1%| 58| 4%| 173]12%]| 15] 1% s5| 4%] of ol - 43} 3%] 144] 10% ss| 4%| 1,400
Soil Loss 2,361] 98% o] 0% o| o%| 3% 1% ol o%| o} o] o%| 0% o] o% ol o%| 2,397
Sadiment 127] 78%| . . 4] 2% o| 0% o] 0% ol o%| o] o 8| s%| 24]{ 15% o| 0% 163
Sheboygan |Acres 743{ 56% 7] 19%| 199]18%| s3] 4%| 2s50l19%] o] o] 25| 2% 4} 0% 34| 3%| 1,319
Falls Soil Loss 2.191] 99%] o] o%] o] o%] 13| 1% ol o%! o] ol ol o% o] 0% ol o%] 2,204
Sedimant "~ 87| a7% o] 0% o| 0% 1| 2% 1] 1%] o] o ol o% o| o% o] o% 90
Sheboygan |Acres 19,465| s6%| s57| 2%| s49| 29| 143| o%| 1,300] 4%| o] o] 149] o%] 79| o%| 12,017] 35%| 34,562
Marsh Soit Loss | 53,839] 99% o| 0% o| o] 322] 1% ol ow| o o o| o% o]l o% o| o%| - 54,160
Sediment 1,627] 95%] 25| 1% 1| 0% 6| 0% 2|l 0% ol o o] ol 24] 1% 30| 2%} 1,714
South Acres 12,354 75%] 3234| 2%| 4se| 3%| ss| 1%]| 758] 5%| 161 of 86} 1% o| om%| 2,213] 14%| 16,313
gmmgan Soil Loss | 44,388| 99%| ol o%| o] o%] 128] 0% 0] 0%] 138 o] = o] 0% 0] 0% o] o%| 44,655
R. Sediment 1,138| 98%| 15| 1% 1] 0% o| 0% ol o%| 1] o 1| 0% ol 0% 2| o%]| 1,159
Victory Acres 1,140| 62%| 42| 2%] 183|10% g| o%] 289|te%] o] o 6| 0%l 13| 1%| 186} 8%| 1,837
Soil Loss a316| 99%| o] 0% o]l o%| 22| 1% ol o] o] o ol o% ol o% of o%] 4338
Sediment 253| 97% al 1% 1{ 0% 1| 0% ol o%| .o0] o o] 0% 3| 1% 1| o% 262
Wayside | Acres 2,687| 75%| 104] 3% 293| s%| 3] o%] 250] 7%} o] o© 6| o0%! 11| o0%j 174] s%| 3,528
Fark Soil Loss 10,806 100% of 0% o] o%| 38| 0% ol o] o] o o| 0% o| o% o]l o%]| 10,944
Sediment 795] 9s%| 14| 2% 1| 0% 1] 0% 1] o%| o] o 1l 0% 2| o% o] 0% 814
Wilke Lake |Acres 277] s9%]| 10| 2%|  73|16% 1| 0% ol o%] o] o 22] 5% 5t 1% 79| 17% 467
Soil Loss 1,505 100% o| 0% o| 0% 2| 0% ol o] o] o ol 0% o| o% o]l o%| 1,506
Sediment 41| 920% o] 1% o| 0% o] o% ol o} "ol o 2| 5% 2| 4% ol 0% 45
Wilson Acres 3,807] 77%| 1385| 3%| 301| e%| 134] 3%| 13s] 3%| 35] 1] 10| o%| 91] 2%| 277] 6%} 4.925
Soil Loss 8,712| 98% o| 0% ol o%| 170] 2% o]l o%| 18] © o] 0% ol 0% o]l o%| 8,900
Sediment 752 91%| 18] 2% 1] o%| 15| 2% 2| o% 0 o] o%l 33| 4% 11 0% 824
Wolf Lake | Acres 1,368f 78%] 24| 1%| 22| 1% o} 0% 28] 1%] o] o] 11| 1% o] o%| 302|17%| 1,753
Soil Loss 2,774] 100% o] o%| o] o% o] 0% ol o%| o] o ol o% ol o% ol o%| 2773
Sediment s6| 97% 1% o| 0% o] o% o] 0%}l o] o 1l 2%| o] 0% o] 0% 58
Total Acres 95,031| 65%2.878| 2%|7,505| s%| 893] 1%)12,003] 9%| 81| o|1,360} 1%] 1.356] 1%} 23,785} 16%| 145,879
Soil Loss | 299,822] 99% ol o%| o] 0%]|20%0]| 1% ol o%| 1587] o o] o%| o] o% o| 0% 302,069
Sediment 12,835| ss%| 221| 2%} 14] o%| 95| 1% az| o%| 2| o se| o%| 280| 2% 57| 0% 13,575




Streambank 'Erosion

Approximately 220 miles of streams were evaluated for eroding sites and degraded
streambank habitat. The mvestxgatmns showed that streambank erosion is not a large source
of sediment to surface waters in the project. Sediment from streambank erosion is onty
-about four percent of the sediment from the upland sources. Of greater concern are the
number of sites where the streambanks are trampled from cattle which has caused significant
streambank habitat and streambed degradation. However, the degradation is limited because
of the extensive marshy areas along many streams.

Most (76 percent) of the sediment from eroding streambanks originated from Weeden’s
Creek (located in the Wilson Subwatershed), and the Sheboygan River and its tributaries in
the Airport and South Branch Subwatersheds. Stream-side and streambed habitat degradation
resulting from cattle access were most prevalent along the south and north branches of the
Sheboygan River in Fond du Lac County. Approximately seven miles of degraded habitat
were inventoried along these reaches (table 3-3). The main stem of the Sheboygan River was
not inventoried for streambank conditions in the Kohler and Oxbow Subwatersheds.

Urban Inventory Results

An inventory of existing 1988 and planned year 2010 conditions was conducted with the aid
of land use inventory data gathered from the city of Kiel’s 50-year comprehensive plan, the
city of Sheboygan’s future land use map, and the city of Sheboygan Falls’ and village of
Kohler’s planning departments. The delivery of urban pollutants to streams from existing
urban areas was calculated using an urban runoff model. Three major factors which affect
the model results are the type of urban land use, the type of stormwater conveyance system,
and urban housekeeping practices including, but not limited to, street sweeping and leaf
collection. Each factor is discussed below,

The village of Elkhart Lake was also investigated for the impacts of runoff on Elkhart Lake
although urban. nonpoint modelling was not. conducted. Approximately 22 acres of
commercial residential lands drain from the village to a public beach on the lake via a storm
pipe. Most likely, this situation is not critical for the lake’s overall water quality; however,
there have been elevated bacteria counts in the vicinity of the storm pipe outfall after rain
events. It is also likely that there is an increase in turbidity in the area after runoff events.
Based on this information, recommendations for the village are discussed in chapter six,
"Recommended Management Actions: Control Needs and Eligibility for Cost-Share
‘Funding".
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Table 3-3.

Inventory Results: Streambank Erosion and Habitat Degradation

Total Sediment
Length | Total Loss
Segment # of |Eroding [Sediment| (tons/strea |Banks With
Length * | Eroding | Sites Loss m Cattle
Subwatershed {ft) Sites (ft) {tons/yr) | mile/year) | Access (ft)
Airport 164,380 62{10,805 205.2 6.6 3,350
Cedar Lake 2,500 0 0 0.0 0.0 0
Elkhart Lake 5,300 0 0.0 0.0 0
Franklin 34,100 15| 1,600 19.5 3.0 0
Kiel Marsh 79,100 250 0.4 0.0 100
Kohler ** 49,000 o 0.0 0.0 0
Little Elkhart 2,000 0 0 0.0 0.0 0
Little Watershed No Perennial Streams Present
Louis Corners 77,400 3 550 1.0 0.1 0
Maple Corner 60,160 36 4,900 60.9 5.3 2,200
No. Branch 263,280 4] 4,180 27.8 0.6 8,360
Sheboygan
Oxbow ** 20,400 0 0 0.0 0.0 0
Rockvilie 12,600 150 2.1 0.9 0
Sheboygan Falls 40,600 12y 1,750 10.1 1.3 0
Sheboygan Marsh 55,870 1,200 1.4 0.1 1,200
So. Branch 196,550 8{11,300 135.2 3.6 22,100
Sheboygan
Victory School 18,700 400 0.3 0.1 400
Wayside Park 30,600 31 3,100 23.3 4.0 6,200
Wilke Lake 1,500 0 0 . 0.0 0.0 0
Wilson 48,900 26| 2,025 131.7 14.2 0
Wolf Lake 20,000 0 0 0.0 0.0 0
Totals:| 1,173,040 1751 42,110 618.9 2.2 43,910

* This is the total length of stream inventoried

** The main stem of the Sheboygan River was not inventoried in Kohler or Oxbow

subwatershed
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Urban Land Uses

According to the 1988 urban land use inventory, approximately 17.6 square miles (or 11,278
acres) of urban land exist in the Sheboygan River Watershed (table 3-4). This amounts to
approximately seven percent of all land in the watershed. (An additional 2,700 acres of
developed or developing land were identified in the rural upland inventory. This land is
distributed among smaller municipalities and enclaves of development scattered throughout the
watershed. These lands were not included in the urban analysis, however, if they qualify,
they will be eligible to receive cost sharing for control measures.)

Table 3-4 shows the distribution of urban land in the watershed based on the urban inventory:
As might be expected, the greatest amount of urban land in the watershed (94 percent) is
located in the Sheboygan metropolitan area in Sheboygan County. This includes the village
of Kohler, and the cities of Sheboygan Falls and Sheboygan, The city of Kiel in Manitowoc
and Calumet Counties covers an additional six percent of urban land. Table 3-6 summarizes
the type and extent of urban land uses in these four communities. The predominant lands
uses in the combined urban areas are open space (41 percent) and -residential (35 percent).

Table 3-4. Inventoried Urban Areas in the Watershed

Current (1988) Area

Municipality Acres percent?

city of Kiel 703 | 6%
city of Sheboygan Falls 1,655 15%
village of Kohler 2,555 23%

city of Sheboygan (within the watershed)

Drainage to Sheboygan R. 2,864 34%
Drainage to Lake Michigan 2,602 22%
Total 11,279 100%

* percent of total urban area within the watershed

Stormwater Conveyance

Urban stormwater is most commonly conveyed to streams through storm sewers either
separately or in combination with grassed swales or roadside ditches. Storm sewers transport
runoff rapidly with no "treatment" or filtering of the runoff before it enters surface waters
(streams and lakes). Properly designed grassed swales generally transport lesser amounts of
runoff; both infiltration and vegetation serve to remove some pollutants from the runoff
before it flows into streams or storm sewer systems.

The types and amounts of pollutants transported by runoff depend on the extent to which
pollutant-producing surfaces are hydrologically "connected" to the storm sewer system. For
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The types and amounts of pollutants transported by runoff depend on the extent to which
pollutant-producing surfaces are hydrologically "connected” to the storm sewer system. For
example, automobile traffic density (a prime determinant in the production of lead, asbestos,
cadmium, and street dirt) is highest for street surfaces in commercial areas and freeways.
Normally, these areas are connected to storm sewers which may transport runoff directly to
streams, lakes or wetlands. Developing sites in urban areas are often already connected to
storm sewers before construction is begun. Stormwater conveyance systems were identified
as part of the Sheboygan River urban inventory process.

Urban Housekeeping Practices

In addition to land uses and conveyance systems, street sweeping practices were inventoried
in the watershed’s major urban areas. These practices affect the portion of pollutants
accumulated on urban surfaces that will be carried to streams by runoff. Street sweeping
rremoves some of the particulate pollutants from street and parking lot surfaces before they
can be transported to surface waters. The most benefit is realized by weekly sweeping of
commercial and industrial areas throughout the spring, summer, and fall. The benefits of
street sweeping in other areas are primarily cosmetic and play a minimal role in reducing
urban pollutant loads.

Current Urban Loads

Information regarding land uses, stormwater conveyance, and urban housekeeping practices
was used to predict the delivery of current nonpoint source pollutant loads from urban areas
in the Sheboygan River Watershed. Three pollutants (sediment, phosphorus, and lead) were
chosen to characterize the sources and severity of urban nonpoint pollution. Urban nonpoint
pollution sources described below include runoff from existing urban areas including
established commercial, industrial, institutional, freeways and residential land uses; and
runoff from areas where new urbanization is anticipated.

The analysis addresses urban nonpoint pollution sources in the four largest municipalities in
the Sheboygan River Watershed: Kiel, Sheboygan Falls, Kohler, and Sheboygan. Current
annual pollutant loads for each municipality are shown in table 3-5. Estimates shown include
drainage areas in the Sheboygan River Watershed that are located within the city of
Sheboygan but deliver nonpoint source pollutants directly to Lake Michigan.

The sources of sediment found in urban runoff and associated loads for the four urban areas
are shown in table 3-6 and table 3-7. The city of Sheboygan contributes more than 50
percent of the estimated urban sediment, phosphorus, and lead loads delivered annually to
streams and the near-shore waters of Lake Michigan in the watershed. 'This is to be
expected, since the city of Sheboygan is the largest urban area in the watershed. The total
annual sediment load from urban areas in the watershed is 3,924 tons. This is about 22
percent of the total sediment load from both rural and urban sources.
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Table 3-5. Urban Inventory: Current {1988} Land Use and Pollutant Loads
Current Area | Sediment Load™ | Phosphorus Load Lead Load
Municipality Acres % | Tons/Yr % Tons/Yr % Tons/Yr %
city of Kiei 703} 6% 218 6% 0.14 6% 0.14 5%
city of Sheboygan Falis 1,655 15% 901 23% 6.28] 11% .23 g%
village of Kchier 2,556 23% - 703 18% 0.261 10% 0.37| 13%
city of Sheboygan
Drainage to Sheboygan R. 3,864 34%| 1,461 37% 1.07| 42% 1.44| 52%
| Drainage to L. Michigan 2,502 22% 659 17% 0.77] 31% 0.59] 21%
Total 11,2791100% 3.942| 100%]| 2.52|1100% 2.771 100%
* Includes construction site erosion
Table 3-6.  Urban Inventory: Current (1988) Land Uses and Associated Sediment Pollution
Kiel Kohler Sheboygan Falls Sheboygan*
Area Sediment Area Sediment Area Sediment Area Sediment
Land Cover acies | % itons; % |acres|{ % f{tons| % lacres| % {tons| % lacres! % | tons %
Residential 194 28%| 22| 33%| 202| 8%| 25| 19%] B567| 35%| 57| 46% 2,89] 47%| 331| 37%
2
Commercial 31 4% 151 22% 51, 2% 17, 13% 721 4% 22; 18%| 521| 8% 16%
industrial 4B F%| 227 33%| 223| 9%| B8] Bi1% 159 10%| 27! 30% 747 12%| 294 33%
institutional 85f 2% 81 12% 28 1% 4l 3% 58: 3% 7y 6%, 305 5% 4%
Open Space 338 48% i 1% 1,872 78% 1 1% F7Zl 4T % 1 1% 1,56] 25% D%
3] :
kajor ol ©% 0F 0% 370 1%! 18] 14% Ci 0%, 0O 0% 188 2% 11%]
{Highways ) | .
Open Water 24| 3% O 0% 14 1% 01 0% 3i 0% O 0% 0% G%1
i Total B98[100%; £8{100%|2,536) 100| 133; 100!1,828] 100 1241 100! 6,32, 100 3 100
f ' % % % | % 5 % Y

* Includes drainage to Lake Michigan




Table 3-7. Urban Inventory: Current {1988) Areas Under
Construction & Associated Sediment Pollution

Area Sediment
Urban Area (acres) {tons) (%)
Kiel 5 150 69%
Kohler 19 " 570 81%
Sheboygan Falls 26 777 86%
Sheboygan 40 1,200 57%
Total 90 2,697 68%? I

1. Percent sediment contributed by construction site erosion
compared to all other urban land uses
2. Average

Currently, construction site erosion is the most important source of sediment reaching surface
waters from urban areas. A rate of 30 tons per acre per year was applied to estimate the
sediment load from construction sites, Based on construction permits issued by each
municipality, it was estimated that in 1988, construction erosion from the four urban areas
contributed 2,697 tons of sediment to surface waters in the watershed. This significant
contribution is nearly 70 percent of the total sediment load from urban nonpoint pollution
sources; construction sites constitute less than one percent of the urban land in the watershed, -

Overall, contributions of phosphorus and lead to the Sheboygan River from urban areas are
relatively low. Freeways, industrial areas, commercial areas, and high density residential
areas are the greatest contributors of sediment and lead on a per acre basis. The acreage for -
these uses is relatively low, even in the city of Sheboygan. (All four land use types together
comprise approximately 24 percent of the city’s land, and contribute 25 percent of the urban
sediment.) However, as these types of land uses increase, increased levels of lead and other
heavy metals may be anticipated.

Medium density residential areas are less important sources of sediment and lead per acre.
However, these areas can generate significant quantities of lead because of the extensive
areas the land uses often occupy. (For example, 32 percent of the urban area is in medium
density residential land use and generates about 15 percent of the urban lead load.) Medium
density residential areas are also significant sources of pesticides, bacteria, and household or
automotive maintenance products that are dumped into the storm sewer system, Low density
residential areas are important where the improper use and disposal of pesticides, fertilizers,
and automotive maintenance products occurs.
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Future Urban Development

Table 3-8 displays the increase in urban land use estimated to occur by the year 2010 for the
four urban areas in the watershed. Estimated planned urban land use is expected {0 increase
by nearly 1,294 acres, or about 11 percent by about the year 2010. The largest increase

(25 percent) is anticipated to occur in the city of Sheboygan Falls. This amounts fo 2 414
acre increase in the city’s current developed area and includes the subwatersheds of
Sheboygan Falls and Airport. Most of the growth in the watershed is expected {o ceeur in
the development of additional residential areas (690 acres), with significant additions of
industrial and commercial areas (537 acres).

" Runoff from new urban areas can potentially further the degradation of stream water quality
unless stormwater management controls are incorporated during development. Table 3-O also
shows the increase in urban nonpoint source sediment leading that will occur in the
watershed in the year 2010 if new urban source areas are not controfled, Annual sediment
loads are anticipated to increase by more than 58 percent per year over 1988 levels, Apart
from developing areas, most of the increase in sediment in established urban areas will be
derived from industrial lands (an additional 144 tons per year), followed by commesrcial areas
(an additional 111 tons per year), and residential (an additional 66 tons per year).

In the four urban areas inventoried, an estimated 90 acres of new urban land uses were
constructed in 1988, and approximately 60 acres are predicted to be developed annvally uniil
the year 2010. The two areas with the greatest percentage increase in planned development
and accompanying sediment increase are the cities of Kiel and Sheboygan Falls. This is
attributed to large relative increases in the acreage that will be under construction over the
next 20 years. Sediment loading to streams from construction erosion under existing 1988
and year 2010 conditions was determined by multiplying the amount of land under
development by an average of 30 tons per acre per year, The rate of erosion assumes no on-
site erosion controls and is based on measured data normalized for local climatic conditions
and land development patterns.

It was estimated that in 1988 construction erosion from the four urban areas contributed
2,697 tons of sediment to surface waters in the watershed, The impact of this source of
sediment increases in the year 2010, when an estimated additional 1,848 tons (81 percent of
total from urban nonpoint pollution sources) are projected to be delivered annually o
streams.

Existing Urban Controls

» .
The city of Sheboygan is in the process of developing and adopting a construction site
erosion ordinance. The other urban areas inventoried have no provisions in place for

controlling urban construction erosion. The city of Sheboygan has also experimented with
other urban control practices such as grass swales in selected developing residentiai aveas.
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Table 3-8. Predicted tncrease in Development and Sediment Pollution {1988 to 201
Kiel Kohler Sheboygan Falis Sheboygan?®

Planned Added Planned Added Planned Added Planned Added

Increase Sediment increase Sedimeant increase Sediment increase Sediment
Land Cover acres'| %* ltons| % | acres| % tons | % | acres| % | tons % acres % tons %
Residentiaf 96| 49% 13] 59% 80] 40% 0] 2% 134| 24% 14] 25% 3801 13% 39 12%
Commercial 13] 42% 71 41% 141 27% 7] 3%% 140:194% 67| 304% 70} 13% 31 22%
Industrial 146{317%( 70(318% 14] 6% 71 10% 1401 88% 57| 181% 0 0% 0; 0%
institutional 0 0 0 0 0 0 0 0
Open Space 0 0 0 0 0 0 0 0
Major 0 0 0 0 0 0 0 0
Highways
Open Water o 0] 0] 0 o 0] 0 0
Overall 2551 36%( 89| 41%( 108 4% 14 2% 414) 25%) 148] 16% 450 7% 701 3%
Increase ‘

1 "Planned Acres" are the increases i
2 "% increase” compares the year 2

3 Includes drainage to Lake Michigan

n developments predicted over the next 20 years
010 land use with the 1988 land use

Table 3-9. Predicted Annual R

Pollution (Yr: 2010)

ate of Construction and Sediment

Rate of
Development * Sediment Load
Urban Area {acres/year) {tons/year)
Kiel 13 390
Kohler 5 162
Sheboygan Falis 22 651
Sheboygan 23 675
Totai 153 1,878

*Based on Average of 1985-1990




- CHAPTER FOUR
ESTABLISHING WATER RESOURCE
OBJECTIVES AND POLLUTANT
REDUCTION LEVELS

Water Quality and Resource Objectives

Site-specific surface water quality objectives are the basis for determining the levels of
pollutant control to achieve within the priority watershed project. Groundwater objectives are
also used to set pollutant reduction goals. These groundwater objectives for the watershed
are established in compliance with the state of Wisconsin's groundwater standards. Surface
water standards exist for selected parameters such as dissolved oxygen and temperature,
however, standards for pollutants such as sediment, nutrient loadings, and habitat conditions
have not formally been established. Because these parameters are not as well-defined, this
chapter will discuss the process of setting water resource objectives for surface waters.

Water quality and resource use objectives were developed by the Department of Natural
Resources' (DNR) staff with assistance from the county Land Conservation Departments
(LCDs), and the Department of Agriculture, Trade and Consumer Protection (DATCP). The
following steps were used to establish the water resource objectives. This information is
based on the water resource appraisal information (see Appendix A) and the general
knowledge of watershed resources:

1. The current condition of each stream or lake in the project area was determined.
Factors considered for this step included water quality and aquatic habitat, types
of recreational use, and wildlife habitat. The current condition of the water
resource was described in terms of the type of fishery, recreational use, or
wildlife use currently supported. (See Appendix B for explanations of fishery and
recreational use classifications.)

2. Factors threatening or degrading the water resource were identified. Examples of
the factors include sedimentation, low dissolved oxygen levels, bacteria, nuisance
aquatic plants, high water temperatures and lack of habitat.

3. The "new" condition or "potential" use of each water resource when pollutants
and/or threats were removed or reduced was determined. An example of potential
use is when sediments are sufficiently reduced, conditions may improve to the
extent that a stream which supported a forage fishery may change classification to
a Class IIT coldwater trout fishery. The extent to which pollutants are controllable
was also considered in making the potential use determinations.
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Water resource objectives were then developed for surface water resources in the watershed
based on the "new" or "potential” condition identified for each stream or lake. Where the
condition of a creek has the potential for substantial improvement, water resource objectives
were set to change the existing fishery or recreational use in a positive direction. Where
substantial improvement over present conditions is not possible, water resource objectives aim
to maintain and enhance existing uses supported by the stream or lake. In chapter five, see
table 5-1 for preliminary objectives for each stream or river segment, and table 5-2 for
preliminary objectives for lakes.

Nonpoint Source Pollutant Reduction Levels

After setting the water resource objectives, the necessary level of pollutant reduction was
determined to attain the "new" or desirable resource condition or use. Preliminary levels for
pollutant control were established based on the current conditions of the streams, rivers, or
lakes. The more severe the water quality conditions, the greater the reduction in pollutant
loading that is required to reach the objective. The Water Resources Appraisal and Siream
Classifications for the Sheboygan River Watershed (DNR, 1989a, unpubl.) indicated that
significant reductions were needed in the amounts of both sediment and nutrients {phosphorus)
that currently reach streams and lakes in order to achieve the water quality objectives for the
watershed. Therefore, the pollutant reduction goals for this project target the control of
sediment and phosphorus for streams and lakes. Tables 5-1 and 5-2, in chapter five, list the
preliminary reduction goals for rivers, streams and lakes,

Overall, a 50 percent reduction in the existing sediment loading is needed to improve the
water quality and aquatic habitat in all segments of the Sheboygan River. This level of
control will eventually reduce the amount of sediment on the river bottom and will improve
the river's ability to support a more diverse aquatic community.

In addition, a 50 percent reduction in the phosphorous loading to the river's main stem
segments is needed to diminish the nutrients that cause excessive weed and algae growth.
This plant growth can lead to low dissolved oxygen conditions in the streams, For water
resources other than those of the main stem of the Sheboygan River, varying levels of
nutrient and sediment reductions were proposed. These levels are shown in tables 5-1 and 5-2
in chapter five. A secondary benefit of controlling nonpoint sources of pollution to the
Sheboygan River will be the improvement of the near-shore water quality in Lake Michigan.

Final pollutant reduction levels were determined based on the proposed preliminary goals.
These goals reflect water quality conditions and the feasibility of attaining the reduction
levels given the parent soil types, the practicality of applying best management practices
(BMPs), and the cooperation of landowners. The pollutant reduction levels were determined
for each of the five inventoried categories of nonpoint sources of pollution:

. Sediment eroded from rural uplands.

° Sediment eroded from streambanks.
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® Runoff from barnyards.
° Runoff from areas winterspread with livestock manure
. Runoff from urban areas.

The final pollutant reduction levels, and corresponding management actions for each of the
five pollutant sources, are shown in tables 6-1 through 6-7, chapter six.

Heavy metals and other toxic materials in urban runoff were evaluated, but were not
identified as having a measurable impact on the water quality in the watershed. However,
reductions in heavy metals may be necessary for communities to meet the toxicity standards
set in Chapter NR 105 of the Wisconsin Administrative Rules for stormwater pipes.
Significant amounts of polychlorinated biphenyls (PCBs) were deposited in the lower reaches
of the Sheboygan River and harbor as a result of discharges from industrial processing. The
PCBs were not a result of urban or rural nonpoint source pollution. The reduction of these
in-place pollutants is being addressed by state and federal programs other than the Wisconsin
Nonpoint Source Water Pollution Abatement Program.
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CHAPTER FIVE
WATER RESOURCE CONDITIONS
AND OBJECTIVES

Introduction

Lakes, rivers and streams with similar water resource objectives have been grouped within
this chapter. Uniform pollutant reduction goals have been applied to each of the groupings to
meet water resource objectives. The main stem of the Sheboygan River is considered one
unit; each natural lake is a unit;, and specifically identified resources, such as degraded
fisheries that require more stringent controls to achieve water resource objectives, are
grouped into units. This chapter presents the following items for each water resource unit in
the Sheboygan River Watershed.

° A description of the water resource unit and the drainage areas contributing to it.

e A discussion of water resource conditions including water quality, habitat, and
species diversity. (See Appendix A for a discussion regarding the methods in
which the Sheboygan River, streams, and lakes in the watershed were inventoried
and the methods in which watershed conditions were assessed, )

. A statement of water resource objectives (or potential for improvement) for each
river segment, perennial stream, or lake., Refer to table 5-1 and table 5-2 for a
summary of the objectives and preliminary pollution reduction goals set for each
subwatershed. The water quality conditions which are necessary to reach.these
surface water objectives are the basis for determining the type and level of
nonpoint source pollution control to be implemented under the priority watershed
project,

Table 5-1 and 5-2 present an overview of the watershed's lakes and streams along with their
water resource objectives and preliminary reduction goals. This chapter also contains detailed
discussions of each water resource.

In chapter six, tables 6-1 through 6-7 present pollutant reduction levels and management
actions needed to meet the water resource objectives of each water resource.
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Table 5-1. Sheboygan River Watershed: Water Resource Objectives for Major Rivers
and Streams
Sub- Preliminary Prelim. Reduction Goals
Stream/River Watershed Water Resource Objective Sediment | Phosphorus
North Branch North Maintain warm water sport fishery classification. 50% 25%
Sheboygan River Branch Increase diversity & number of sport fish.
{CTH W to CTH G} Improve potential for waterfowl production and
pheasant habitat.
Reduce pollutant loading to Sheboygan Marsh
Feldners Creek North Maintain cold water sport and forage fishery 25% 50%
Branch classification. Increase diversity & number of cold
water sport and endemic forage fish.
Protect clean water inflow to main stem.
Protect spring and adjcining wetland areas.
South Branch South Maintain cold and warm water fishery classification, 75% b0%
Sheboygan River Branch Increase diversity & number of sport fish.
{CTH W to improve water quality entering Sheboygan Marsh.
Headwaters}
Enhance waterfow! reproduction and turkey/pheasant
habitat.
Maintain human recreational use classification,
Sheboygan River Sheboygan Maintain warm water sport and forage fishery 50% 50%
Main stem Marsh classification. Increase diversity and number of fish.
Kiel Marsh Protect wetlands and natural communities of state
significance {Muehles Springs).
Sheboygan River Rockville Maintain warm water sport fishery classification. 50% 50%
Main stem Increase diversity and number of sport fish.
. Reduce effect on/improve downstream reaches of
‘Sheboygan River.
Sheboygan River Louis Maintain warm water sport & forage fishery 50% 50%
Main stem Corners classification. Increase number & diversity of sport
and forage fish,
Maintain human health classification and improve
recreational uses.
Gooseville Creek Louis Maintain forage fishery cfassification. Increase 75% 50%
Corners diversity and number of forage fish.
Protect overall quality of main stem by maintaining
water quality of creek. Protect spring and adjoining
wetland areas.
Sheboygan River Maple Maintain warm water sport & forage fishery 50% 50%
Main stem Corner classification. Enhance numbers and size of sport
fish.
Maintain human recreational use classification.
Milthome Creek Maple Maintain Class | trout fishery classification. Improve 75% 50%
Corner carryover and reproduction,
Maintain human recreational use classification.
3. Protect corridor and headwater wetlands.
Schuett Creek Maple "Iy!a'mtain Class | trout fishery classification. !mprove 75% 50%
Corner Jcarryover & reproduction.
Maintain human recreationai use.
Sheboygan River Franklin Maintain warm water sport fishery classification. 50% 50%
Main stem Enhance number and size of sport fish.
Maintain human recreational use classification.
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Table 5-1. Sheboygan River Watershed: Water Resource Objectives for Major Rivers
and Streams
Sub- Preliminary Prelim. Reduction Goals
Stream/River Watershed Water Resource Objective Sediment | Phosphorus
Otter Creek Wayside 1. Maintain forage fishery classification. Enhance 75% 50%
Park number and size of forage fish.
Maintain human recreational use classification.
3. Protect stream corridor and adjoining wetlands 1o
enhance quality of water reaching Sheboygan R.
Protect endangered fish species.
&, Improve wildlife habitat.
Gerber Lake Outlet | Wayside 1. Maintain warm water forage fishery classification, 75% 50%
Park
2. Protect quality of water delivered to Gerber lakes.
Sheboygan River Airport 1. Maintain current warm water sport fishery 50% 50%
classification, Enhance number and size of sport fish.
Maintain human recreational use classification,
3. Protect stream corridor and adjoining wetlands.
Sheboygan River Sheboygan |[1. Maintain current warm water sport fishery. Enhance 50% 50%
Falls number and size of sport fish.
2. Maintain human recreational use.
Weedens Creek Wilson 1. Maintain forage fishery classification. Enhance 75% 50%
{Lower segment} number and size of sport fish.
2, Protect stream corridor and adjoining wetlands.

Maintain human recreational use classification.

Weedens Creek Wilsan 1. CHANGE to intolerant forage fishery classification. 75% 50%
{Upper segment)

Maintain human recreational use classification.

Protect stream corridor and adjoining wetlands.

Sheboygan River Oxbow 1. Maintain warm water sport fishery classification. 50% 50%
Kohler Enhance number and size of sport fish.

2. Maintain human recreational use classification,.

Sheboygan | 3. Maintain commercial & recreational navigation.
Harbor

4. Maintain quality of near shore waters of Lake
Michigan.

5. Reduce lead content in sediment in lower stratches of
river and harbor.
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Table 5-2.

Sheboygan River Watershed: Water Resource Objectives for Major

Lakes

Wolf

Sub-
~ Watershed

Preliminary
Water Resource Objective

Prefim. Reduction
Goals

Phosphorus .

Wolf Lake IMPROVE the lake's trophic status. Reduce spring phesphorus 50%
cencentration to 20 ug/L. Increase average summer secchi
depth.
2. Protect surrounding wetlands, Restore wetlands around Giltner
Lake.
3. Enhance species richness and abundance of sport and forage
fish.
4. Enhance waterfowl communities associated with the lake.
6. Protect human health and recreational values.
Gerber Victory School [ *. Maintain the lake's trophic status. Reduce spring phosphorus 50%
concentration to 20 ug/L. Increase average summer sacchi
depth.
2. Protect surrounding wetlands.
3. Enhance species richness and abundance of sport and forage
fish.
4. Enhance waterfowl communities associated with the lake.
5. Protect human health and recreational values.
6. More accurate assessment of current conditions.
Cedar Cedar Lake 1. IMPROVE the lake's trophic status. Reduce spring phesphorus 50%
concentration to 20 yg/L. Increase average summier secchi
depth.
2. Enhance species richness and abundance of sport and forage
fish.
3. Enhance waterfowl communities associated with the lake.
4. Protect human health and recreational values.
5. More accurate assessment of current conditions.
Elkhart Elkhart Lake 1. Maintain the lake's trophic status. Reduce spring phospharus 50%
concentration to 45 pg/l.. Increase average summer secchi
depth.
2. Enhance species richness and abundance of sport and forage
fish.
3. Enhance waterfowl communities associated with the lake.
4. Protect human health and recreational values. Reduce bacterial
loadings at city beach,.
Wilke Witke Lake 1. Maintain the lake's trophic status. Reduce spring phospharus 80%
concentration to 20 ug/t. Increase average summer secchi
depth.
2. Enhance species richness and abundance of sport and forage
fish.
3. Ephance waterfow! communities asscciated with the fake,
4. Protect human health and recreational values,
6. More accurate assessment of current conditions.
Little Etkhart |Little Elkhart 1. IMPROVE the lake's trophic status. Reduce spring phosphorus 75%
concentration to 30 yg/L. Increase average summer secchi
depth.
2, Enhance species richness and abundance of sport and forage
fish.
3. Enhance waterfow! communities associated with the lake.
4. Protect human health and recreational values.
5. More accurate assessment of current conditions.
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Rivers and Streams

Main Stem of the Sheboygan River

Description: The main stem of the Sheboygan River receives nonpoint source loads from
the 11 subwatersheds that drain directly to it. This includes the North Branch, Sheboygan
Marsh, Kiel Marsh, Rockville, Louis Corners, Maple Corner, Franklin, Airport, Sheboygan
Falls, Oxbow, and Kohler Subwatersheds. The drainage area covers 125,787 acres
(including urban areas) or about 80 percent of the entire Sheboygan River Watershed.

The main stem of the Sheboygan River includes all of the main channel (about 72 miles),
beginning in the western headwaters (North Branch Subwatershed, map 5-5), and continuing
-eastward through the watershed to the river’s mouth at Lake Michigan in the Kohler
Subwatershed (see map 5-3.) (Note: The South Branch segment will be considered as a
separate water resource unit.) The main stem of the Sheboygan River receives flow from
numerous perennial and intermittent tributaries, from direct runoff, and from groundwater
discharge. The river cuts its way through diverse topography and land uses, from the
drumlins and glacial drift hills of the west, to the expansive marshes of the middle region, to
the developing and urban landscape and industrial outfalls of the lower eastern reaches and
harbor,

Water Resource Conditions: The entire main stem of the Sheboygan River is classified as
FAL-B in that it is capable of supporting full fish and aquatic life communities. These
communities consist of warmwater sport fish, such as northern pike, bullheads, crappie,
largemouth bass, smallmouth bass, and assorted panfish. The water quality of feeder
tributaries varies. The biological use classifications for these streams range from forage
fisheries to Class I (see Appendix B) coldwater trout fisheries. The water quality of the main
stem of the Sheboygan River is described as good to fair, in terms of nutrient enrichment and
disturbance, with reaches of poor water quality (DNR, 1980).

In most areas, the river is only partially meeting its biological use classification due to the
loss of fish and invertebrate habitat, low dissolved oxygen levels, and winterkills in the
Sheboygan Marsh. These conditions result from cultural changes occurring on the landscape
including channelization, streambank degradation, erosion and delivery of nutrients and
sediment, and fish migration barriers. It is estimated that all segments of the Sheboygan
River are 50 to 75 percent embedded or "silted-in"(DNR, 1989a, unpubl.).

Past municipal and industrial wastewater discharges have contributed heavy organic matter
loads to virtually the entire main stem of the Sheboygan River. Low dissolved oxygen
levels, and excessive weed and algae growth (especially behind impoundments) have resulted.
Currently, upgrades of wastewater treatment facilities and the capability for recommended
screening for toxins in wastewater are progressing under the Wisconsin Pollutant Discharge
Elimination System (WPDES) process. All industrial wastewater discharges appear to be in
compliance with current permit regulations, ‘
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Spills of toxic materials from industrial accidents or intentional disposal continue to degrade
_ water quality. Contaminants in sediment and high bacteria levels present problems in the
lower reaches.

Wildlife habitat has been degraded throughout the watershed due to the loss of riparian and
floodplain vegetation and the alteration of wetland water levels.

The main stem may be divided into three major sections for a more detailed description of
water resource conditions,

Section One: The North Branch, Sheboygan Marsh, Kiel Marsh, and Rockville
Subwatersheds: This section includes the main stem of the Sheboygan River from the
headwaters in the North Branch Subwatershed to the Rockville impoundment. Numerous
small marshes, shallow lakes, and two vast wetland areas provide diverse terrestrial and
aquatic habitat in these subwatersheds. Three impoundments are located on this stretch of
river at Sheboygan Lake, Kiel Marsh, and Rockville, Primarily, the land uses include
undeveloped wetland and dairy agriculture. This section includes the municipalities of Mt.
Calvary, St. Cloud, and Kiel—all of which discharge treated effluent from permitted
municipal wastewater treatment facilities into the Sheboygan River,

In these subwatersheds, the main stem segments of the river exhibit better water quality than
the perennial and intermittent tributaries that contribute to the main stem. The wetlands and
tributaries that adjoin the river function as a nutrient and sediment storage system, filtering
out nonpoint source pollutints before severely affecting the main stem of the Sheboygan
River. The effects of this action on wetland functions and values were not assessed in this
plan. It is likely that the effectiveness of the wetlands as "pollutant sinks" will decrease over
time. The tributaries in general suffer from sedimentation, nutrient loading, streambank
habitat degradation, and spring source alteration.

Water quality in the pools behind impoundments is poorer than free-flowing reaches. Fish
diversity shows a gradual decline downstream from Sheboygan Lake, the point after which
impoundments become a regular feature of the river. The Rockville flowage exhibits the
poorest water quality in this reach, due to significant nutrient enrichment and disturbance.
Carp and nuisance aquatic plants dominate the impoundment.

High bacteria levels in the Sheboygan River below Kiel were recorded in the past (DNR,
1980). The Kiel wastewater treatment plant was cited as a potential source of bacterial
loading. However, since the installation of a new treatment facility in 1983, the Kiel facility
has regularly met its effluent limits. No recent bacteriological data have been collected,
although 1987 and 1988 biotic index sampling indicated poor and fairly poor water quality in
terms of the organic enrichment which still exists downstream of the Kiel dam.,

Continuous low dissolved oxygen levels were meastred in this segment indicating organic
enrichment of the surface water. This condition may actually reflect a naturally occurring
situation that results from marshy areas located upstream draining into shallow lakes.
However, septic systems and nonpoint pollution sources, such as urban and barnyard runoff,
should not be ruled out as contributing factors.
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Three outstanding water resources in this segment were identified in the subwatersheds.
Feldners Creek is a Class II trout fishery that originates in the springs southwest of St. Cloud
in the North Branch Subwatershed. The creek is very close to meeting its biological potential
and appears to be well buffered by adjoining woodlands and wetlands. It shows little
evidence of nutrient and sediment impacts. Pauly's Lake is a small seepage lake located west
of St. Cloud in the North Branch Subwatershed (see map 5-5). The lake and surrounding
lands support several natural communities of regional significance including emergent aquatic
vegetation, northern wet forest, and shrub-carr plant communities. The area is valuable for
wildlife uses.

Finally, the Muehles Springs are located in the Kiel Marsh Subwatershed and flow into a
tributary of the Sheboygan River classified as a forage fishery. The stream is limited by size,
depth, and siltation, but the area surrounding the springs shows very little sign of human
disturbance and supports several rare species of plants. The DNR's Bureau of Endangered
Resources has identified the Myehles Springs area as a natural plant community of statewide
significance. The Nature Conservancy owns much of the surrounding land.

Section Two: The Louis Corners, Maple Corner, Franklin, and Airport Subwatersheds:
This section includes the main stem of the Sheboygan River from below the Rockville dam
(the Louis Corners Subwatershed) continuing in a southeast direction to within the city limits
of Sheboygan Falls (the Airport Subwatershed). Following the river downstream, land uses
change from agricultural to developing and residential. This section includes the small
communities of Franklin and Johnsonville in the upper reaches, and a few acres of the city of
Sheboygan Falls in the lower portion. Two impoundments are located in this section of the
Sheboygan River at Millhome and Franklin.

Unlike the main stem segments, described in Section One, these middle segments cut through
relatively flat landscape which is characterized by clay soils of low permeability and high
runoff. In this segment of the watershed, flow levels in streams are very dependent upon
precipitation. Wetlands are not common. Perennial tributaries and intermittent channels
serve as direct conveyances of nonpoint source pollution to the Sheboygan River.

Water quality in this middle segment of the Sheboygan River shows moderate enrichment or
disturbance and is generally described as fair to good (DNR, 1989a, unpubl.). The segments
that have been impounded show wide temperature variations and low dissolved oxygen
concentrations. Nuisance algae and carp are problems in these flowages. In the past,
bacteria levels which exceed the state recreational standards were recorded for all river
segments in this section (DNR, 1980). However, recent surveys conducted since the
upstream wastewater treatment facilities were upgraded are lacking.

The dams interfere with fish migration. Fish populations in the Louis Corners and Maple
Corner segments lack diversity. Although instream habitat is poor, historical data indicates a
diverse assemblage of sport and forage fish exists in the river between the Rockville dam and
Sheboygan Falls. The Franklin Subwatershed is the only segment with an instream habitat
ranked as "good"”, the other segments range from "poor" to "fair". The bottom substrate in
the Franklin Subwatershed is mostly stable, and consists of rubble and gravel. Better than
average water depth exists within the riffles, pools, and runs (DNR, 1989a, unpubl,). Other
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river segments suffer from sediment deposition, turbidity, and prolific macrophyte or aquatic
plant beds.

This section of the main stem includes the tributaries of Millhome and Schuett Creeks (Louis
Corners Subwatershed), both of which are trout streams, and Otter Creek (Wayside Park
Subwatershed). Otter Creek supports the striped shiner, an endangered species of fish,
Based on their current water resource conditions, these creeks will require more stringent
pollutant controls to reach the water quality objectives. These creeks are discussed later in
this chapter as specific water resource units. '

Section Three: The Lower Sheboygan River and Harbor. This section of the Sheboygan
River includes segments that flow through the Sheboygan Falls, Oxbow, and Kohler
Subwatersheds. It ends at the mouth of the river in Lake Michigan. The river's hydrologic
characteristics change dramatically in this lower section, first as it receives drainage from two
major {ributaries, the Mullet and the Onion Rivers, in the vicinity of the city of Sheboygan
Falls, and again in the sluggish harbor reaches. (Note: Weedens Creek in the Wilson
Subwatershed is a tributary of the Sheboygan River below the Kohler dam. It is discussed as
a scparate water resource unit). The waters of Lake Michigan also back up into the river at
times, reversing the river's flow in the area of the city of Sheboygan. Three impoundments
in this section slow the flow of the river and also prohibit the upstream migration of Lake
Michigan fish, including trout and salmon.

Unlike the upstream sections, the lower Sheboygan River's immediate drainage area has high
runoff characteristics a result of clay soils and extensive urban area use. Despite the
metropolitan nature of this drainage area, riparian habitat consists primarily of trees and
grasses directly adjacent to the river, especially in the Sheboygan Falls and Oxbow
Subwatersheds. The lower Kohler Subwatershed is more developed with approximately 19
permitted industrial facilities that discharge directly or via storm sewers into the Kohler
Subwatershed (DNR, 1989a, unpubl.). '

Water quality in this lower section of the river is described as fair to good, with the potential
to support an excellent fishery, Currently, the presence of high levels of in-place
contaminants (polychlorinated biphenyl compounds PCBs and heavy metals) and bacterial
levels which exceed state recreational standards are limiting the utilization of the resource.
Presently, there are consumption advisories (based on PCB concentrations in animal tissues)
for fish and waterfowl taken from the lower reaches of the Sheboygan River. Historical data
indicate that values for suspended solids, nitrogen, and phosphorus were elevated above the
U.S. Environmental Protection Agency's (EPA) suggested water quality criteria levels.
Recent data (collected after more stringent wastewater treatment plan effluent controls were
instituted) are lacking for these parameters,

For Great Lakes harbors, the EPA's guidelines consider sediments with lead levels above 60
parts per million (ppm) to be "heavily contaminated". Sediments found in the lower
Sheboygan Harbor area were heavily contaminated with lead (Maack, 1988). Significantly
clevated levels of heavy metals have not been observed i the water column or in animal
tissues, R
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The habitat in the streams varies within the three subwatersheds. The Sheboygan Falls
Subwatershed has fairly good habitat which is mainly limited by its three dams. Its flowing
reaches demonstrated good depth and a stable bottom composed of gravel and rubble. The
habitat behind the dams is much more degraded and sedimentation is a problem. Streambank
erosion is moderate. The lower subwatersheds (Oxbow and Kohler) exhibit poorer instream
habitat with extensive embeddedness (See Glossary for definition of embeddedness).

Water Resource Objectives: The following water resource objectives were established for
the Sheboygan River main stem:

®  Maintain the warmwater sport fishery classification in all main stem segments.
Improve the physical, chemical and biological conditions of the river in order to
enhance the fishery and to meet its full biological potential.

® Improve the water quality of tributaries which supply the main stem. Preserve
- the wetland system from further degradation.

° Improve the potential for waterfowl production and pheasant habitat in the upper
reaches (North Branch, Sheboygan Marsh, and Kiel Marsh) by protecting the
_ river corridor and eliminating wetland ditching,

e Maintain water quality for full body contact recreational use and improve
recreational use by reducing fecal bacteria levels.

® Improve the quality of the water reaching Lake Michigan so that it is consistent
with the International Joint Commission’s (UC), federal and state objectives.
Reduce lead content in sediments of the lower stretches of the river and harbor.

i Protect rare and endangered species and natural communities (Muehles Springs).
Millhome and Schuett Creeks

Description: Millhome Creek and Schuett Creek are perennial waters located in the Maple
Comer Subwatershed (map 5-1). Milthome Creek flows into the Sheboygan River
approximately 0.2 miles downstream (east) of the State Highway 57 bridge. The creek flows
approximately two miles from its headwater springs in the northern part of the subwatershed
in Walla Hi County Park. Schuett Creek joins the Sheboygan River approximately 0.1 miles
downstream (south) of County Highway MM. The stream originates in the springs, and
flows through a steep gradient area approximately one-half mile to its confluence with the
Sheboygan River. Part of the land adjacent to the stream is in state ownership.
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Map 5-1. Maple Corner, Victory School, Wayside Park,
Litile Elkhart, and Franklin Subwatersheds.
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Water Resource Conditions: Both streams have a good cubic foot per second (cfs) or
greater, and are classified as Class I (see Appendix B) brook trout (i.e., FAL-A Coldwater
Community Classification). These streams are only partially meeting their biological use
classifications. The recreational use for these streams is classified for partial body contact
due to insufficient depth, width, and water volume. Recreational uses include sport fishing,
baitfishing, trapping, wading, wildlife habitat, and additionally for Schuett Creek, sight-
seeing,

The sedimentation and nutrient conditions mainly limit biological uses of the streams.
Toxicity associated with pesticides or herbicides is suspected (DNR, 1989a, unpubl.).
Recent macroinvertebrate samples rated Millhome Creek "very good" in terms of organic
enrichment, indicating only slight organic pollution. Samples collected on upstream
segments of Schuett Creek showed no evidence of organic pollution; however, those samples
collected further downstream below a barnyard showed values indicative of organic
enrichment, and were rated "very poor” and "poor".

Streambed disturbance and habitat destruction are problems; both creeks received, overall,
poor instream habitat ratings. Fast-flowing reaches consist of rubble, gravel and sand, with
extensive silt deposits in slow-moving reaches. Floodplain pasturing and wetland dredging in
the headwaters are suspected as the major causes of these conditions in Millhome Creek.

‘The upper wooded reaches of Schuett Creck provide good instream and riparian habitat,
while the lower reaches are influenced by a barnyard/feedlot that is adjacent to the stream.

The dominant fish population in both streams is brook trout, along with other sport fish and
forage fish species. No bacteriological data is available on these creeks.

Water Resource Objectives: The following objectives were set for Millhome Creek and
Schuett Creek:

o Maintain the current Class I trout fishery classification on both creeks. Improve
the physical and biotic conditions of the creeks to enhance the fisheries and to
meet the full biological potential,

e Maintain the human recreational use classification.

L Protect the stream corridor and headwater wetlands,
South Branch Sheboygan River

Description: The South Branch of the Sheboygan River originates in springs west of Mullet
Lake in Fond du Lac County (map 5-2). It flows as a tributary in a northerly direction
approximately 1.9 miles and becomes the Sheboygan River proper north of County Trunk
Highway H. Over the next ten miles, four other perennial tributaries join the South Branch
before its confluence with the North Branch near Mt. Calvary. Land use along the
headwaters is mainly woodland and wetlands, with pasturing along the lower reaches. Much
of the riparian vegetation and adjacent wetlands has been converted to cropland or is grazed,
and wildlife habitat has been significantly impaired.
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Water Resource Conditions:

Trout waters. The upstream portion of the river (1.8 miles) is classified as FAL-A. The
stream was managed for brook trout in the past with approximately 1.1 miles of Class I and
0.8 miles of Class II trout waters. Water quality is fairly good with only slight organic
pollution. The upper portions of this 1.9 mile stretch are surrounded by dense riparian
cover. This is one of the few reaches in the South Branch Subwatershed minimally affected
by agricultural development and nonpoint source pollution. :

Main Stem. The main stem portion of the South Branch Sheboygan River is classified as
FAL-B with the potential to support a warmwater sport fishery. The recreational stream use
classification of partial body contact was assigned due to the stream’s limited depth. The
river is only partially meeting its designated biological and recreational uses due to the
deposition of sediment, streambed disruption, riparian habitat loss, nutrients, temperature
extremes, high bacteria levels, and suspected contamination from agricultural chemical spills.

Macroinvertebrate sampling indicates water quality in the main stem is good to fair with
respect to organic pollution. Instream habitat ranges from fair to severely degraded,
depending mainly on the degree of streambank erosion and disruption caused by livestock
access and channel straightening. Sedimentation or embeddedness ranges from 10 to 100
percent. ‘

Water Resource Objectives: The following objectives were set for the South Branch
Sheboygan River:

o, Maintain the current warmwater and coldwater sport fishery classification.
Improve the physical and biological conditions of the creek to enhance the fishery
and to meet its biological potential.

@ Improve the quality of the water entering the Sheboygan Marsh downstream.
® Enhance waterfowl reproduction, and turkey and pheasant habitat.

® Maintain the human use classification of partial body contact. Meet the
recreational potential by reducing fecal bacteria levels.

Otter Creek

Description: Otter Creek is a perennial stream that flows for 4.2 miles and drains the
central portion of the Wayside Park Subwatershed (map 5-1). The stream originates in a
small spring lake owned by the YMCA. It flows through a white cedar and tamarack swamp
and receives flow from the north branch of Otter Creek (Gerber Lake outlet) before joining
the main stem of the Sheboygan River below County Trunk Highway J at the border of the
Airport Subwatershed. _
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Water Resource Conditions: Otter Creek is characterized by a moderate gradient, with
rapid flow in some portions. The stream is classified as FAL-C, a warmwater forage
fishery, and is classified as partial body contact for recreational use. The stream is capable
of supporting both a high quality fish community with diverse and abundant forage fish, and
a macroinvertebrate community that is intolerant of poor water quality and degraded or
naturally limited habitat. Presently the fish community is composed of "tolerant” and "very
tolerant” forage fish and a number of "intolerant" forage species. (Note: “"Tolerant" species
are able fo survive in poor water quality and "intolerant” species require better water
quality.) Although warmwater sport fish have been observed, they are not hkely present in
fishable numbers.

An endangered species in Wisconsin, the striped shiner, has been found in this creek. This
fish requires clear water and gravel-rubble stream bottoms for its habitat. The presence of
this species indicates the quality of Otter Creek and the importance of protecting this creck.

Macroinvertebrate samples indicate that water quality is "good" and “fair" with respect to
organic enrichment, with better water quality observed in the upper headwater reaches.
Habitat was rated "fair" to "good" for forage fish species, and "fair” to "poor" for sport fish.
Good substrate is present; however Jower reaches are extensively embedded. The stream is
not meeting its biological and recreational potential, and suffers from sedimentation,
streambank degradation, and streambed disruption. This is especially true in reaches where
the stream is extensively pastured or channelized.

Data for bacteria levels are not available for Otter Creek, however, the discharge of
residential septic waste to a tributary of the creek, via a tile line, has been observed (DNR,
1989a, unpubl.)

Water Resource Objectives: The objectives for Otter Creek are to:

° Maintain the current forage fishery classification. Improve the physical and
biological conditions of the stream to enhance the intolerant fishery and to meet
the current biological use designation,

e  Protect the endangered fish species.

® Maintain the recreational uses.

e Protect and/or enhance the quality of water delivered to the Sheboygan River.

® Improve wildlife habitat.

Weedens Creek

Description: Weedens Creek flows north and meets the Sheboygan River about one mile
downstream from the Kohler dam. The stream flows approximately six miles through the
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Wilson Subwatershed and is supplied by numerous intermittent tributaries (map 5-3). The -
headwaters segment (actually an intermittent tributary) originates in a large wetland at the
south end of the subwatershed below County Trunk Highway V.

The predominant land use is currently agricultural; however, much of this subwatershed is
included in the Sheboygan Sewer Service Planning Area. Wilson Township has the highest
predicted population growth rate of the Sheboygan metropolitan townships over the next 20
years. Most of this growth will most likely be in the Lake Michigan shoreline corridor;
however, portions of the headwaters area of Weedens Creek are included in the area outlined
to be sewered by the year 2010 (Kaiser, 1989).

Water Resource Conditions: Weedens Creek is classified as FAL-C with the potential to
support a warmwater forage fishery throughout its lower perennial reaches—approximately
two miles in length. The stream experiences seasonal runs of salmon, trout, and northern
pike from the Sheboygan River. The stream is only partially meeting its recreational
designation of partial body contact. Bacterial contamination is suspected. The headwaters
segment of the creek is classified as Intermediate-D, see Appendix B for definition (DNR,
1989a, unpubl.). According to water resource appraisals, this-segment can potentialy support
a warmwater forage fishery (i.e., classified as FAL-C), but is limited by alterations to the
stream channel.

Water quality in the main stem of Weedens Creek is considered "fairly poor" to "good" and
is affected by moderate amounts of organic pollution, The instream habitat was rated as
"poor". The main habitat problems are streambank degradation and instream deposition of
sediment which result in shallow depths and bar formation. No bacteriological data were
available for this creek.

Water Resource Objectives: The objectives set for Weedens Creek are as follows:

° Lower Segment: To maintain the warmwater forage fishery classification. Also
to improve the physical and biotic condition of the stream to enhance the fishery
and meet its biological potential, and also to improve wildlife habitat,

Upper Segment: To change the classification to FAL-C, which is an intolerant
forage fishery by improving the physical and biotic conditions of the stream.

e To maintain human recreational uses. This will involve an assessment of bacteria
' levels and a reduction of bacteria counts from nonpoint pollution sources to meet
the partial body contact classification.

® To protect the quality and base flow of water supplied to the Sheboygan River
and Lake Michigan.

e To protect headwaters area from impending impacts of urban development,
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Map 6-3. Sheboygan Falls, Kohier, Wilson,
and Oxbow Subwatersheds
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Gooseville Creek

Description: The perennial portion of Gooseville Creek flows approximately 2.4 miles from
the Sy Lake outlet to its confluence with the Sheboygan River below the Rockville dam. The
stream drains most of the Louis Corners Subwatershed, and is fed by several intermittent
tributaries, which originate both above and below Sy Lake (map 5-4).

Water Resource Conditions: Gooseville Creek is classified as capable of supporting a
warmwater forage fish community (i.e., FAL-C); however, it is only partially meeting this
biological designation. The stream suffers from sedimentation and streambank degradation.
The recreational classification is for partial body contact, based on insufficient depth and
water volume, The stream is fully meeting this use.

Water quality is rated "good" to “fair" based on recent macroinvertebrate data. Instream
habitat, however, is rated "poor" based on 50 to 75 percent embeddedness resulting in
shallow depths, and streambank habitat destruction. Recent surveys collected 11 species
ranging from sport fish to very intolerant species. Bacteriological information is unavailable
for Gooseville Creek.

Water Resource Objectives: The Gooseville Creek objectives are to:

@ Maintain the existing warmwater forage fishery classification and improve the
physical and biotic conditions of the stream to enhance the fishery and meet the
biological use designation.

°  Protect the quality of water delivered to the Sheboygan River. At this time,
Gooseville Creek is more degraded than the Sheboygan River main stem.

Gerber Lake Inlet

Description: This unnamed perennial stream originates in the springs of a headwaters area
north of Highway A. The stream flows approximately one mile through the Victory School
Subwatershed, and discharges into Gerber Lake (Map 5-1).

Water Resource Conditions: The stream is classified as a warmwater forage fish
community (i.e., FAL-C). It has the potential to contain a diverse coldwater, forage fish
community (DNR, 1988). Presently, the stream primarily contains tolerant and very tolerant
forage fish species. The stream’s recreational classification is for partial body contact due to
its narrow width, depth, and water volume. It is fully meeting this designation.
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Map 5-4.  Wilke Lake, Louis Comers,
and Cedar Lake Subwatersheds
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Instream habitat is considered "fair" to “good”. The underlying substrate is coarse and
stable; however, embeddedness has covered approximately 50 to 75 percent of the boulder,
cobble, and gravel substrate with fine sand and silt. Channelization is estimated to involve
approximately 75 percent of the total stream length, Macroinvertebrate studies indicate water
quality is "good", with some organic pollution probable. The presence of intolerant species
found in this stream indicate the stream has the potential to support a diverse intolerant
forage fish community. '

Water Resource Objectives:

@ Maintain the existing warmwater forage fishery classification and improve the
physical and biotic conditions of the stream to enhance the fishery and meet the
biological use designation.

o Protect the quality of water delivered to Gerber Lakes.

Lakes

The water quality characteristics of the major lakes (20 acres or more) within the Sheboygan
River Watershed were investigated. Water resource conditions will be discussed for the six
major lakes within the watershed: Wolf Lake, the Gerber Lakes, Cedar Lake, Elkhart
Lake, Wilke Lake, and Little Elkhart Lake.

Lakes are products of the surface and geological features of their watersheds. The lakes of
the Sheboygan River Watershed are seepage lakes with generally moderately hard, alkaline,
and fertile waters, A major factor in the high fertility or "eutrophication" of these waters is
the addition of nutrients, especially nitrogen and phosphorus (DNR, 1988). Problems
resulting from excessive fertilization of the lakes in the Sheboygan River Watershed include
nuisance growths of rooted aquatic plants and algae, and reductions in water clarity and
dissolved oxygen concentrations. '

The Trophic State Index is a useful way of describing nutrient availability to macrophytes
and planktonic plants in a lake system. Trophic State Index values for all of the major lakes
in the watershed indicate they are in advanced stages of eutrophication. All of the lakes are
classified in the mesotrophic (moderately rich) to eutrophic range; a common characteristic
of lakes in southeastern Wisconsin,

Rooted aquatic plants are a continual nuisance in some lakes in the watershed. To control
this problem, lake property owners on Cedar, Elkhart, Little Elkhart, and Wilke Lakes have,
in the past, conducted chemical control programs under the guidelines of the Wisconsin
Aquatic Nuisance Control Program. All four lakes were treated with sodium arsenite prior
to 1970. - Little Elkhart Lake still uses chemical herbicides to treat nuisance macrophytes.
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Wolf Lake

Water Resource Conditions: Wolf Lake is a small seepage/drainage lake, but it is a
significant resource in an area with few multiple use water bodies. Swimming, boafing, and
fishing are the most common activities on this 77-acre lake, Residents regularly monitor
Wolf Lake during the summer months as part of the DNR’s Self-Help Lake Monttoring
Program.

The lake is described as mesotrophic or moderately rich in terms of nutrient availability for
aquatic plants and algae. The mean depth is about 19 feet while the maximum depth is 47
feet. Walleye, perch, bluegill, and largemouth bass are common along with common forage
fish species. Wildlife uses are moderate, since the shoreline is largely developed and
contiguous wetlands are minimal. ‘

Wolf Lake receives flow from the last remaining natural reach of stream remaining in its
subwatershed, the Giltner Lake outlet. Giltner Lake is a small lake, less than 17 acres,
ringed with wetlands. It is believed Giltner Lake and the nature of its outlet stream and
surrounding wetlands help filter out pollutants, protecting the quality of water entering Wolf
Lake (map 5-5).

Water Resource Objectives: The objectives for Wolf Lake are to:

° Improve the trophic status of Wolf Lake by reducing phosphorus loads to the lake
in order to obtain an acceptable spring-turnover phosphorus concentration of 20
micrograms per liter (ug/L) (based on the Dillon-Rigler lake model predicted
recovery values). Related objectives are to improve water clarity and reduce
algal biomass to a degree that corresponds to potential trophic status.

o Protect the filtering capacity of surrounding wetlands and the inlet siream (o Wolf
Lake. A related objective is to target the Giltner Lake inlet for wetland
restoration efforts.

@ Protect the human health and recreational values of Wolf Lake.

Gerber Lake

Water Resource Objectives: Gerber Lake is actually two basins connected by a navigable
channel in the Victory School Subwatershed (map 5-1). The upper basin, called "Little
Gerber", has a surface area of 6.8 acres, and the lower basin, "Big Gerber", has 15.2 acres.
Their depths are 21 feet and 37 feet respectively. The outflow from Big Gerber Lake
connects to Otter Creek. The lakes’ shorelines are mainly undeveloped, which contribuies to
their "wilderness-like" nature. Some of the surrounding land is owned by Sheboygan
County. ' ‘
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It appears that the upper lake is functioning as a sediment trap for surface runoff from the
Victory School Subwatershed. This protects the quality of outflow delivered to the lower
lake. The water in the smaller basin is turbid compared to the relatively clear water in the
larger lake. However, both lakes experience moderately heavy summer algal blooms. The
lakes contain excellent largemouth bass and bluegill fisheries and contain numerous other
species as well. ‘

Water Rescurce Objectives: The objectives for the Gerber Lakes are to:

® Maintain the trophic status of the Gerber Lakes by reducing phosphorus loads (o
the lakes in order to obtain an acceptable spring-turnover phosphorus
concentration of 20 pg/L (based on the Dillon-Rigler lake model predicted
recovery values). Another objective is to improve the water clarity and reduce
the algal biomass to a level which reflects the lakes’ improved nutrient budget.

® Protect the filtering capacity of wetlands surrounding the Gerber Lakes.
® Protect the human health and recreational values of the Gerber Lakes.

Cedar Lake

Water Resource Conditions: Cedar Lake is a 139-acre landlocked seepage lake in
southwestern Manitowoc County (map 5-4). The lake is shallow, with a maximum depth of
26 feet, and does not strongly stratify during the summer. Cedar Lake’s fishery consists of
largemouth bass, panfish, and northern pike. The lake’s drainage area is less than one
square mile and includes summer cottages, agricultural land and wetlands. According to the
Upland Resource Inventory (DNR, 1989b, unpubl.), approximately 20 percent of the
watershed is currently under development. Recreational uses include boating, swimming,
and fishing.

Nutrient data collected on Cedar Lake over the past 15 years indicate that the lake may be
classified as mesotrophic/meso-eutrophic. However this lake has not experienced any major
problems over the years with nuisance vegetation, either rooted or planktonic. The
calculated phosphorus loads based on average in-lake, spring-turnover phosphorus
concentrations were significantly higher than phosphorus load calculations using the WIN
model, which is based on upland sediment sources. This suggests the influence of the
phosphorus that may be tied up in the lake sediments (internal loading). Septic systems may
be another source.

Water Resource Objectives: The objectives for Cedar Lake are to:

e Improve the trophic status of Cedar Lake by reducing phosphorus loads to the
lake in order to obtain an acceptable spring-turnover phosphorus concentration of
- 20 pg/L (based on the Dillon-Rigler lake model predicted recovery values).
Related objectives are to improve water clarity and reduce algal biomass to a
degree which corresponds to the potential trophic status.
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® Assess current conditions more accurately for Cedar Lake to gain a better
understanding of its phosphorus dynamics.

e Protect the human health and recreational values of Cedar Lake.

Elkhart Lake

Water Resource Conditions: The Elkhart Lake Subwatershed is located in northwestern
Sheboygan County, south of the village of Elkhart Lake (map 5-6). The 300-acre lake is fed
by two intermittent streams, and has an outflow draining into the Sheboygan Marsh. The
lake has a maximum depth of 113 feet and supports an extensively managed fishery
consisting of walleye, panfish, smallmouth bass, brown trout, and rainbow trout, and forage
fish. Shoreline development is substantial as the lake is ringed with resorts and cottages.
Elkhart Lake receives intense pressure from year-round recreational uses.

The lake is classified as meso-eutrophic, or moderately rich in terms of nutrient availability
for aquatic plants and algae. The lake stratifies in the summer and dissolved oxygen levels
in the bottom waters were measured at zero milligrams per liter (mg/L) in 1988. This
indicates that there is sufficient biological activity (due to nutrient loadings) to deplete the
water of oxygen in the deeper areas. Macrophyte growth has been a problem in the past and
various chemical agents have been used to control this growth; however, it is believed that

_aquatic plants do not present a problem at this time (DNR, 1989a, unpubl.). Over the years
the community around the lake has attempted to reduce nutrient input to the lake through the
correction of faulty or inadequate septic systems.

The average spring-turnover phosphorus samples are limited in number, but those collected
did indicate very high values (about 52 ug/L). The calculated phosphorus loads based on the
W model inventories are much lower than the Dillon-Rigler lake model prediction of
phosphorus loads that were based on the samples. It is likely that the phosphorus tied up in
the sediments of the lake (infernal loading) from years of cultural uses is having an effect on
the lake’s trophic state. Additional lake monitoring is needed to more accurately assess
present and future lake conditions,

Water Resource Objectives for the Elkhart Lake area are to:
° Maintain the trophic status of Elkhart Lake by reducing phosphorus loads in order
to obtain an acceptable spring-turnover phosphorus concentration of 45 ug/l
(based on the Dillon-Rigler lake model predicted recovery values). Related
objectives are to improve water clarity and reduce algal biomass to a level which
reflects the lake’s improved nutrient budget.

o Assess current conditions more accurately for Elkhart Lake in order to gain a
better understanding of its phosphorus dynamics.

® Protect the human health and recreational values of Elkhart Lake.
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Map 5-6. Rockville, Kiel, Elkhart Lake,
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0:0
Qjo
O

AR u.l.o

E

KIEL MARSH

%ﬁnocxwuﬁ

¢

CALUM E&Gg SN
SHEBOYGAN CO *,
\A_

Commmunity
Watershed Boundary
Subwatershed Boundary
State Highway
County Road
_— County Boundary
e e ortotd LITTLE WATERSHED
.\ﬁ\“_\ ‘
A
? T i T f
v e SUBWATERSHED

- Springs

Mushies é

SUBWATERSHED




Wilke Lake

Water Resource Conditions: Wilke Lake is a shallow, land-locked seepage lake located on
the northeastern border of the Sheboygan River Watershed, northeast of the city of Kiel in
Manitowoc County (map 5-4). It has a maximum depth of 22 feet and a surface area of 97
acres. It is drained by a controlled outlet leading to Sy Lake in the Louis Corners
Subwatershed. The shoreline is developed with cottages, with approximately 32 acres of
wetland bordering its northern shore. Wilke Lake is one of the most heavily used lakes in
Manitowoc County and supports a fish population of largemouth bass, panfish, northern pike,
and assorted forage fish species, including carp.

The lake is too shallow to stratify during the summer and is classified as eutrophic. The
bottom substrate is gravel overlain with muck. Historically, the lake has experienced
problems with macrophytes and planktonic algae. Heavy boat traffic is considered the cause
of turbid water conditions. Failing septic systems may still be a source of nutrients to the
lake. Daily mechanical weed hatrvesting appears to be controlling macrophytes and algal
mats in the lake at this timem (DNR, 1989a, unpubl.).

Water quality sampling found average summer chlorophyll a concentrations to be 9.33 pg/L,
average summer secchi depths of 0.95 meters, and a spring-turnover phosphorus
concentration of 27 pg/L; these values are indicative of "fair" water quality and a relatively
high trophic status. Data are limited and these results were the average of only two sampling
periods in 1975 and 1988.

Water Resource Objectives for Wilke Lake are to:

® Maintain the trophic status of Wilke Lake by reducing phosphorus loads to the
lake to obtain an acceptable spring-turnover phosphorus concentration of 20 ug/L
(based on the Dillon-Rigler lake model predicted recovery values). Related
objectives are to improve water clarity and to reduce algal biomass to a level
which reflects the lake’s improved nutrient budget.

o Assess current conditions more accurately for Wilke Lake to gain a better
understanding of its phosphorus dynamics.

® Protect the human health and recreational values of Wilke Lake by reducing
bacterial loads to the lake. -

Little Elkhart Lake

Water Resource Conditions: Little Elkhart Lake is a shallow seepage lake located in north
central Sheboygan County, approximately two miles southeast of the larger Elkhart Lake
(map 5-1). It has a maximum depth of 21 feet and a surface area of 47 acres. A controlled
outiet on the lake’s southeast corner flows into a bog located in the headwaters of Otter
Creek. Little Elkhart Lake's 1.5 square mile watershed is covered mainly by low density
residential development.
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The trophic status of Little Elkhart Lake has been estimated at somewhere between
mesotrophic and eutrophic. Macrophyte growth is very extensive and heavy. The
productive, shallow lake is subject to periodic winterkills and therefore supports a relatively
poor fishery characterized by stunted sport and panfish populations.

A comparison of the Dillon-Rigler lake model predictions of phosphorus loads, and the
calculations of upland phosphorus sources, suggests possibie contributions of nutrients to the
lake from sources other than nonpoint sources of pollution, such as internal loading,
groundwater, and/or failing septic systems.

Water Resource Objectives for Little Elkhart Lake are to:

e Improve the trophic status of Little Elkhart lake by reducing phosphorus loads to
the lake in order to obtain an acceptable spring-turnover phosphorus concentration
of 30 ug/L (based on the predicted recovery values using the Dillon-Rigler lake
model). Related objectives are to improve water clarity and reduce algal biomass
to a degree which corresponds to potential trophic status.

e  Assess current conditions more accurately for Little Elkhart Lake in order to gain
a better understanding of its phosphorus dynamics.

® Protect the human health and recreational values of Little Elkhart Lake.
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CHAPTER SIX
LCOMMENDED MANAGEMENT
ACTIONS: CONTROL NEEDS AND
OST-SHARE FUNDING ELIGIBILITY

Introduction

Management actions were developed to meet the pollutant reduction levels established during
the water resource appraisal process. These actions will obtain the levels of pollution control
necessary to achieve the water resource objectives discussed in Chapter Five.

Tools for Carrying Out the Management Actions

Easement Eligibility

Although easements are not considered a best management practice (BMP), easements can
help achieve desired levels of nonpoint source pollutant control in specified conditions.
Easements are used to support BMPs, to enhance landowner cooperation, and to more
accurately compensate landowners for the loss or altered usage of property. The benefits of
‘using easements in conjunction with a management practice are:

° A riparian (shoreline) easement can provide fish and wildlife habitat along with
the pollutant reduction function. '

® Easements are generally perpetual, so the protection is longer-term than a
management practice by itself.

o An easement may allow for limited public access (depending on the situation).
Three situations encountered when determining the use of easements are:
[. Riparian Lands Along High Priority Water Resources. These lands are
determined to have the highest priority for receiving easements. High priority
resources are these lakes and streams that are most sensitive to nonpoint source

pollution. Easements in these areas provide an extra incentive for landowner
participation in the program.
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2. Critical Lands Throughout The Watershed. Where permanent vegetative cover
provides a cost effective means of controlling a nonpoint poliutant source, There
may be situations where taking a cropland out of production and providing an
easement with permanent vegetative cover is less costly than constructing
terraces, an agricultural sediment basin, or other high cost control measures.

3.  Wetland Restorations. The criteria for the use of an easement under this
circumstance is described on the following pages under the section titled
"Wetland Restoration Eligibility".

The criteria for the use of easements in the Sheboygan River Priority Watershed Project are
given in table 6-1.

Table 6-1. Criteria for Use of Easements

Sources on Riparian Lands
in "High Priority" Water

Resources{1) Other Sources
Low Cost
Practices Available(2){4) Not Avaiiable
High Cost &/or |
Non-Conventional
Pacti.ces 7 Avaiable(S)(4) ' _ Availabl(S)(4)

Criteria:
1.

Riparian lands include any field that is contiguous with a water resource and
is identified as being a critical nonpoint source of pollutants (Management
Category | on Table 6-3). The "high priority" water resources are: Cedar
Lake, Woif Lake, Wilke Lake, Etkhart Lake, Gerber Lakes, South Branch
Sheboygan River, Schuette Creek, Millhome Creek, and Otter Creek, and
perennial tributaries to these water resources.

Easements to allow the establishment of permanent vegetative cover may be
used in these areas in place of a low cost management practice. Low cost
practices include: changes in crop rotation, reduced tillage, contour plowing;
and contour strips.

. Easements to allow the establishment of permanent vegetative cover may be

used in these areas in place of a high cost management practice. High cost
practices include cropland terraces and agricultural sediment basins.

Easements are available under this condition if it is determined by the DNR
that the added effectiveness justifies the costs.
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Review and Approval

Easements may be held either by the local governmental unit or by the DNR. As landowners
are contacted, and options for nonpoint pollutant source control measures are discussed, each
proposal for an easement must be forwarded to the DNR central office for the review and
approval of the easement (if the easement is to be held by the local government) or for the
completion of the easement process (if the easement is to be held by DNR).

Wetland Restoration Eligibility

Wetland restoration is an eligible best management practice for the purpose of controlling
nonpoint sources of pollution. The secondary benefit of wetland restoration may be for
wildlife or fish habitat however the primary justification of the restoration must be for water
quality improvement.

Wetland restoration includes the plugging or breaking up of existing tile drainage systems;
the plugging of open channel drainage systems; other methods of restoring the
pre-development water levels of an altered wetland; or the fencing of livestock out of a
wetland. ‘

Three situations in the Sheboygan River Watershed have been identified where wetland
restoration is eligible:

1.  Cultivated organic soils with tile or open channel drainage systems discharging to
a lake, stream or tributary.

Wetland restoration will reduce the amount of nutrients and pesticides draining
from the altered wetland to a water resource. Establishing permanent vegetation
and disabling the drainage system will control this pollutant source,

2. Pastured wetlands riparian to lakes, streams, or tributaries.

Eliminating livestock grazing within wetlands will reduce the organic and
sediment loading to the wetland and adjacent water resource, and will reduce the
direct damage to the wetland from the livestock. Livestock exclusion by fencing
will control the pollutants and restore the wetland.

3. Prior converted wetlands down slope or up slope from fields identified as critical
upland sediment sources through the WIN model.

Restoration of wetlands in these situations will do one of two things: create a
wetland filter which reduces the pollutants from an up slope field to a water
resource; or reduce the volume and/or velocity of water flowing from an up slope
wetland to a downslope critical field. Two eligibility conditions must be met to
use wetland restoration in this situation:
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a.  All upland fields draining to the wetland or below the weiland must be
controlled to a USLE rate of 3.0 tons per acre per year {T/a/yr) or less.

b.  One or more of these same fields must still have a sediment ioss raie (after
the application any erosion control measures) greater than the “sediment
delivery rate" listed in table 6-4 for the appropriate subwatershed.

Easements may be used for the wetland for any one of these situations (see discussion below
on easements). Any costs involved with the restoration of the water level or hivesiock
exclusion will be handled through a cost-share agreement at a 70 perceni state cost-share
rate. if an easement is to be pursued, the LCD must first contact the DINR district nonpoint
source coordinator to initiate the process. The nonpoint source coordinator will be
responsible for obtaining review comments from the local wildlife fishery, water regulation
and zoning staff, and from other appropriate staff. The nonpoint source coordinator will
then forward the proposal to DNR Bureaus of Water Resources Management and Property
Management, and other appropriate staff. Final approval of the easement will rest with the
Bureau of Water Resources Management.

If wetland restoration does not involve the purchase of an easement, then the LCD may sign
a cost-share agreement for the required costs and proceed to implement the practice.

Estimates on the number of sites where wetland restoration could be applied are shown on
table 7-3. These estimates are based upon a preliminary investigation by DNR wildlife
biologists. These estimates are subject to change based upon the conditions found during the
implementation phase of this project.

Best Management Practices

Management actions are carried out through installation of practices, called best management
practices (BMPs) which have been determined to be the most cost effective conirols of
nonpoint poliutants in the Sheboygan River Watershed. In rural areas, these BMPs may
range from alterations in farm management (changes in manure-spreading, crop rotations) to
engineered structures (diversions, sediment basins, manure storage facilities), and they are
generally tailored to specific landowner situations, The county land conservation
departments will assist owners, managers, and renters of agricultural lands in applying Best
Management Practices. In urban areas, control practices may range from hydrologic
alterations designed to detain pollutants or slow flows (wet detention pends, grassed swales)
to housekeeping practices (reducing sources of pet waste, road salts, lawn fertilizers and
pesticides) to governmental controls (construction site erosion ordinances). The DNR and
others will assist local units of government in the development of urban nonpoint pollutant
source control measures.

Landowner and municipality eligibility for cost sharing of these practices will depend on

whether pollutant loads from their lands fall into the established pollutant reduction ranges set
for each nonpoint source category (as shown in the tables 6-2, 6-3, and 6-4). Not all
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recommended practices are eligible for cost sharing. (See Chapters Seven and Eight for
detailed information on implementation.)

Management actions are divided into two groups for the Sheboygan River Watershed: rural
land management needs, and urban land management needs. The criteria defining the
eligibility of nonpoint sources for cost-shared control measures on rural lands are shown in
tables 6-2 through 6-6. Management alternatives for urban lands are shown in tables 6-8 to
6-11.

Rural Lands

Rural nonpoint pollutant source control needs are addressed by assigning management
categories to each major nonpoint source of pollutant (barnyard runoff, manure-spreading,
eroding uplands, streambank erosion or habitat degradation). Management categories define
which nonpoint sources are eligible for financial and technical assistance under the priority
watershed project. The categories are based on the amount of pollutants generated by a
source, and the feasibility of controlling the pollutants. Management category eligibility
criteria are expressed in terms of tons of sediment delivered to surface waters from eroding
uplands and streambanks; pounds of phosphorus delivered to surface waters during a 10-
year, 24-hour storm; the number of unsuitable acres winter-spread with manure annually;
and whether or not cattle are permitted access to a surface water. The basic management
categories used in this project and their implications for cost-share funding are described
below.

Management Categories

Management Category It Nonpoint sources included in this category contribute significant
amounts of the pollutants which adversely affect surface waters. Reductions in their
poliutant loads is essential for achieving the water quality objectives outlined in the priority
watershed project. These are referred to as "critical" sources. Ideally, if all “critical"
sources are controlled, water resource objectives for sediment and nutrient reductions will be
met. It should be noted, however, that for upland sediment, there are instances where
pollutant reduction goals cannot be met due to the practicality of applying management
practices, the parent soil types, or where erosion levels have already been reduced to
acceptable levels. In some watersheds, targeted reduction levels have been adjusted to reflect
these conditions.

Nonpoint sources in Category I are eligible for funding and/or technical assistance under the
priority watershed project. As a condition of funding, all sources in Management Category 1
must be controlled if a landowner wishes to participate in any aspect of the program.

Tables 6-2 through 6-6 identify the sources which must be controlled in order to qualify for
cost-share funds under Management Category L.

Management Category II: Nonpoint sources in this category collectively contribute less of
the pollutant load than those in Management Category 1. However their control may play an
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important part in achieving water quality objectives. These nonpoint sources are identified
and included in cost sharing eligibility to provide alternate means of sediment or nutrient
reductions in the event that all sources in Management Category 1 are not controlled.

Nonpoint sources in this category are eligible for funding and/or technical assistance. under
the priority watershed prOJect however, the inclusion of sources in this category is not
mandatory for participation in other aspects of the program. Tables 6-2 through 6-6 show
which sources are eligible for cost-share funds under Management Category II

Management Category ITI: Nonpoint sources of pollutants in this category do not
contribute a significant amount of the pollutants which affect surface waters and therefore are
not eligible for funding and/or technical assistance under the priority watershed project.

Other departmental programs such as wildlife and fisheries management may, if warranted,
assist county project staff in controlling these sources as part of the implementation of the
integrated resource management plan for this watershed. Some federal programs may aiso
be applicable to these lands.

" Urban Lands

Three principal urban pollutant sources must be addressed in order to reduce the water
quality impacts that result from urban runoff: established areas, including existing and
planned (or even future areas); urban areas under development; eroding streambanks in urban
areas.

The first source, established urban area runoff, occurs after development and construction
have been completed. Developing areas are those during any phase of construction that
involves soil disturbance from grading or excavation. Streambanks were not inventoried for
the urban subwatersheds of Kohler and Oxbow, however, management actions for degraded
streambanks in urban areas will be addressed under the same criteria specified for
agricultural areas (tables 6-2 through 6-6). :

Management practices and controls in this project apply to "critical" urban land uses or
urban lands considered most critical to controlling nonpoint source pollutants. Critical lands
were identified for each of the four inventoried urban areas based on:

e The unit area rate (pounds/acre) at which each type of land use generates
pollutants.

e The portion of the total urban pollutant load (pounds/year) generated by each land
use.

As part of the planning process, a range of urban management actions (or alternatives) were
developed to control "critical” sources of urban nonpoint poliutants. The alternatives were
evaluated and selected to form the basis for the "Recommended Urban Nonpoint Control
Program" presented at the end of this chapter.
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Table 6-2, Eligibility Criteria and Management Categories For Barnyards Affecting Surface
Waters”
Management Category 1 Management Category 11
Current Phos. Phos.
Phos. Phos. Control _ Current Control
Control Load Target # of Phos. Load | Target # of
Subwatershed Goal (%) {Lbs) (Lbs) Barnyards (Lbs) (Lbs} Barnyards
1 Airport 50 >15.0 5.0 7 5.1-15.0 5.0 6
2+ Cedar Lake 50 No Bamyards Present
3  Elkhart Lake 50 No Barnyards Present
4 Franklin 50 >9.0 5.0 .2 5.1-9.0 5.0 2
§  Kiel marsh 50 >6.0 2.0 3 2.1-6.0 2.0
6  Kohler 50 >10.0 5.0 1 5.1-10.0 5.0
7 Little Watershed 50 No Barnyards Present
8  Little Elkhart 50 No Barnyards Present
9  Louis Comers 50 >7.0 3.0 4 3.1-7.0 3.0
10 Maple Comer 50 >4.0 3.0 3.1-4.0 3.0
1 North Branch 30 >3.0 2.0 11 2.1-3.0 2.0
Sheboygan
12 Oxbow 50 No Barnyards Present
13 Rockviile 50 >5.0 3.0 1 3.1-5.0 3.0 0
14 Sheboygan Falls 50 >5.0 3.0 ¢ 3.1-5.0 3.0 1
15 Sheboygan Marsh 50 >5.0 2.0 10 2.1-5.0 2.0 I8
16 South Branch 50 >5.0 2.0 4 2.1-5.0 2.0 3
Sheboygan
17 Victory School 50 >10.0 5.0 1 - 5.1-10.0 5.0 0
18  Wayside Park 50 >8.0 4.0 2 4.1-8.0 4.0
19 Wilke Lake 50 >1.0 1.0 2 [ No Mgmt. Cat. II Conditions
20 Wilson 50 >150  10.0 3| 101-150 100 2
21  Wolf Lake 50 >1.0 1.0 3 [ No. Mgmt. Cat. II Conditions
Totals: 59 57

" Eligibility for internally drained barnyards will be determined on site, during lmplementatlon by the County
[.CD, DATCP, and DNR.

Source:

Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade, and

Consumer Protection; and Land Conservation Departments of; Sheboygan Fond du Lac,
Manitowoc, and Calumet Counties
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Table 6-3. Eligibility Criteria and Management Categories for Winter Spread
Manure
{Number of Critical _ ' ‘
Acres Winter |Management| Estimated # of | Estimated # of
Spread* Category Operations Critical Acres | % of Acres
115 acres or more | | 50 1,114 57%
7 to 15 acres il 58 620 30%
0 to 7 acres ill 139 258 13%
Total : 237 1,992 100%

" These acreages apply to individual landowners
Source: Wisconsin Department of Natural Resources; Wisconsin Department of
Agriculture, Trade, and Consumer Protection; and Land Conservation
Departments of Sheboygan, Fond du Lac, Manitowoc, and Calumet
Counties
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Table 6-4. Eligibility Criteria and Management Categories For Eroding Uplands

Criteria

USLE
Sediment Design
Management Delivery Soil Loss Target
Subwatershed Category (tn/ac/yr) (tn/acfyr) | (tn/ac/yr)
Alrport I over 0.18 & over 3 2.0
I over 0.18 & under 3
Cedar Lake I over 0.023 & over 3 2.0
I over 0.023 & under 3
Elkhart Lake 1 over 0.10 & over 3 2.0
I over 0.10 & under 3
Kiel Marsh 1 over 0.16 & over 3 3.0
I over 0.16 & under 3
Kohler 1 over 0.075 & over 3 2.5
1I over 0.075 & under 3
Little Elkhart I over 0.10 & over 3 2.0
11 over 0.10 & under 3
Little Watershed Internally Drained; Not Eligible
Louis Corners I over 0.11 & over 3 2.0
11 over 0.11 & under 3
Maple Corner I over 0.09 & over 3 2.0
J{1 over 0.09 & under 3
Morth Branch Sheboygan 1 over 0.09 & over 3 2.0
II over 0.09 & under 3
Oxbow 1 over 0.07 & over 3 2.0
11 over 0.07 & under 3
Rockville I over 0.09 & over 3 2.0
1I over 0,09 & under 3
Sheboygan Falls I over 0.14 & over 3 2.0
11 over 0.14 & under 3
Sheboygan Marsh I over 0.12 & over 3 2.0
I over 0.12 & under 3
South Branch Sheboygan I over 0.05 & over 3 2.0
1 over 0.05 & under 3
Victory School I over 0.21 & over 3 2.0
11 over 0.21 & under 3
Wayside Park I over 0.20 & over 3 2.0
It over 0.20 & under 3
Wilke Lake 1 over 0.08 & over 3 2.0
I over 0.08 & under 3
Wilson 1 over 0.04 & over 3 2,0
II over 0.04 & under 3
Wolf Lake I over 0.055 & over 3 2.0
11 over 0.055 & under 3

Source:  Wisconsin Department of Natural Resources, Wisconsin Department of Agriculture, Trade, and
Consumer Protection; and Land Conservation Departments of: Sheboygan, Fond du Lac,
Manitowoc, and Calumet Counties
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Table 6-5.

Rural Uplands Targeted for Sediment Control

Management Category 1

Management Category Il

Total

Load Control | Control Control | Control j Potential
Subwatershed (tons/yr) | Acres | (tons/yr) (%) Acres | (tonsf/yr) | (%) | Control
Airport 2,826 2,421 1,024 36%| 3,474 295 10% 47%
Cedar Lake 31 21 3 10% 46 23% 32%
Elkhart Lake 91 152 43 47% 34 2% 49%
Franklin 1,088 1,069 538 49% 0 0 0% 49%
Kiel Marsh 559 839 266 48% 205 10 2% 49%
Kohler 155 204 36 23% 361 32 21% 44 %
Little Elkhart 8 0 0 0% 0 0 0% 0%

Little Watershed 0} Internally Drained Area - No Surface Water Runoff
Louis Corers 1,077 1,571 412 38%; 1,381 65 6% 44 %
Maple Corner 1,516 2,150 906 60% 986 113 T% 67%
No. Branch Shebhoygan 1,067 1,589 409 38%) 1,961 117 11% 490%
Oxbow 26 0 o 0% 111 13 . 50% 50%
Rockville 163 279 63 39% 41 5 3% 42%
Sheboygan Falls g9l 71 37 2% 121 6 1%  48%
Sheboygan Marsh 1,714 1,742 639 37%| 2,337 187 11% 48%
So. Branch Sheboygan 1,159 2,461 668 58%| 1,774 105 9% 67%
Victory School 262 298 131 50% 68 5 2% 52%
Wayside Park 814 553 303 37%| 1,036 94 12% 49 %
Wilke Lake 45 93 18 40%| 105 6 13%] 53%
Wilson 824 820 178 22%| 2,555 340 41% 63%
Wolf Lake 58 86 16 28% 317 11 19% 47 %
Totals: 13,572) 16419 5690  42%| 16933 1,413  10%| 52%

Source:  Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade, and
Consumer Protection; and Land Conservation Departments of Sheboygan, Fond du Lac,
Manitowoc, and Calumet Counties
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Table 6-6, Eligibility Criteria and Management Categories for Streambank Erosion
and Habitat Degradation
Banks With
% Control | Total Sediment | Control Goal | Cattle Access?
Subwatershed Goal ! Loss (tons/yr) (tons/yr) (ft)
Adrport 50% 205.2 102.6 3,350
Cedar Lake 50% 0.0 0.0 0
Elkhart Lake 50% 0.0 0.0 0
Franklin 50% 19.5 9.8 0
Kiel Marsh 50% 0.4 0.2 100
Kohler® _ 50% 0.0 0.0 0
Litile Elkhart 50% 0.0 0.0 0
Litile Watershed 50% 0.0 0.0 0
Louis Corners 5% 1.0 0.5 0
Maple Corner 50% 60.9 45.6 2,200
No. Branch Sheboygan 50% 27.8 13.9 8,360
Oxbow? 50% 0.0 0.0 0
Rockville 50% 2.1 1.1 0
Sheboygan Falls 50% 10.1 5.1 0
Sheboygan Marsh 50% 1.4 0.7 1,200
So. Branch Sheboygan 5% 135.2 101.4 22,100
Victory School 50% 0.3 0.2 400
Wayside Park 75% 23.3 17.5 6,200
Wilke Lake 50% 0.0 0.0 0
Wilson 5% 131.7 98.8 0
Wolf Lake 50% 0.0 0.0 0
Totals: 618.9 397.2 43,910

1 % Control is applied on a landowner basis; each landowner must control the % sediment
equal to the control goal for the subwatershed (this is a management category I requirement).
Sites with erosion not due to cultural activities are excepted from this requirement, These
sites are management category II.

2 Each participating landowner must restrict livestock access from any perennial creek in the
watershed where there is evidence of trampling along the bank, streambed damage, or
streambank erosion from livestock.

3 The main stem of the Sheboygan River was not inventoried in Kohler and Oxbow

subwatershed

Source:

Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture,

Trade, and Consumer Protection; and Land Conservation Departments of: Sheboygan,
Fond du Lac, Manitowoc, and Calumet Counties |
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Urban Management Alfernatives

Development of Alternatives: Management alternatives employing various urban Best
Management Practices were developed for the four inventoried urban areas in the Sheboygan
River Watershed: the city of Kiel, the village of Kohler, the city of Sheboygan Falls and the
city of Sheboygan. These alternatives were formulated based on the land use inventories and
the identification of critical acres, or the urban land uses contributing the greatest pollutant
loads to the Sheboygan River and near-shore areas of Lake Michigan. Based on estimated
planned acreage increases in urban areas of the watershed (as shown in table 3-8},
construction sites, industrial, commercial, and selected residential land uses were targeted as
“critical” to controlling sediment reaching surface waters in each community.

Nine management alternatives were identified. Each alternative applied controls to existing
and future critical land uses (through the year 2010), spanning a range of management
practices and pollutant control effectiveness. These were directed at pollutant source
reduction, managing stormwater runoff, and encouraging the infiltration of water.
Alternatives were applied separately to the city of Kiel and to the combined urban areas of
Sheboygan, Sheboygan Falls, and Kohler.

The following alternatives were developed for urban areas of the Sheboygan River
Watershed:

Existing Urban Lands:
s Do nothing to control existing runoff.
® Increase the frequency of street sweeping to once per week on critical land uses.

° Increase street sweeping to once per week on 50 percent of critical land uses, and
- detain runoff using wet detention ponds on the other 50 percent.

®  Detain runoff using wet detention ponds on all existing critical land uses.
Planned Future Land Uses:
° Do nothing to control runoff from new development,

® Sweep streets once per week on 50 percent of all new development, and detain
runoff with wet detention ponds on the other half,

® Install wet detention basins to detain runoff on all new development.

92




Developing Lands/Construction Sites:

® Manage construction sites assuming control practices are 75 percent effective in
controlling sedimentation that is carried off-site to rivers, lakes and streams.

® Manage construction sites assuming control practices are 90 percent effective in
controlling off-site sedimentation.

The alternatives were evaluated with regard to two factors: stormwater pollutant
concentrations, and stormwater pollutant loads. The stormwater pollutant loadings predicted
under the alternative scenarios provided the basis for designing a management program which
aftains pollutant reduction goals.

The concentration of pollutants in stormwater was estimated to indicate the toxicity of urban
stormwater runoff. "Acute toxicity" is a way of describing concentrations of pollutants
found in stormwater before the water is discharged to a lake, stream or wetland, and is often
referred to as the "end of pipe" concentration. In order to meet the acute toxicity standards
set forth by Chapter NR 105 of the Wisconsin Administrative Code for urban runoff, lead
concentrations may not exceed 170 pg/L, assuming a water hardness of 100 mg/L.
Therefore, the selected urban runoff management alternative must meet two goals: achieve
state acute toxicity standards in the stormwater; and meet the sediment reduction goal as
identified in the water resource appraisal.

Evaluating Alternatives

For the communities of Sheboygan, Sheboygan Falls, and Kohler (combined into a group)
the urban nonpoint source control targets are:

s A 50 percent reduction of the 1988 sediment load from the incorporated area.

® A 40 percent reduction of the 1988 heavy metal load (as measured in lead) to
reduce the frequency of the state water quality standards in the stormwater.

For the city of Kiel the urban nonpoint source control targets are:
® A 50 percent reduction of the 1988 sediment load from the incorporated area.

° A 50 percent reduction of the 1988 heavy metal load (as measured in lead) to
reduce the frequency of the state water quality standards in the stormwater.

A comparison of the sediment control attainable under each management alternative is
presented in tables 6-8 and 6-9. Each management alternative was evaluated based on its
ability to control sediment loading, and cost-effectiveness. The alternatives were paired in
various combinations so that the impacts of alternative management programs for existing
urban areas could be considered in conjunction with those for planned future urban land
needs (tables 6-8 through 6-11). The implementation of a program requiring the installation
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of construction site erosion controls of 75 percent effectiveness was assumed for each
alternative.

These same management alternatives were evaluated for their effectiveness in controliing
heavy metal runoff from the existing and future planning urban areas of each community.

The analysis of management alternatives assumes that wet detention basins will trap all
sediment particles five microns or larger in size. This is a high level that will result in
controlling 90 percent of the suspended sediment, and about 70 percent of the heavy metals
in urban runoff. Infiltration may be considered as an alternative to wet detention where
conditions are suitable for providing an adequate level of control. The analysis assumes an
infiltration rate of 0.25 inches per hour for infiltration basins and grassed swales. This is a
moderate rate of infiltration that will provide less control of pollutants than wet detention
ponds. Existing levels of street sweeping and grassed swale drainage were accounted for in
the evaluation of alternatives for existing urban lands.

Altematives Selection

Construction site erosion control is a cornerstone to achieving sediment reduction goals in the
project. Annual construction activity is predicted to decrease over current rates for
Sheboygan, Sheboygan Falls, and Kohler, However without adequate conirol, construction
site erosion will remain the most significant source of sediment from all urban aveas in the
year 2010 (table 3-9). The effectiveness of all of the other alternative sediment control
programs is dependent upon the efficiency of construction site erosion controls.

Table 6-7. Identified Critical Urban Land Uses Within the Urban Areas
Critical Land Medium
Uses Multi-Family Density
Municipality Industrial | Commercial | Residential | Residential
city of Sheboygan X X : X X
city of Sheboygan Falls X X K ' X
village of Kohler X X X X
city of Kiel X X X X

Sheboygan Urban Area: For the communities in the Sheboygan Urban Arez, controlling
sediment from areas under construction will be enough to achieve the 50 percent reduction
goals for sediment (table 6-8). However, the control of construction site erosion will not
allow the Sheboygan Urban Area to also reach its target for heavy metal concentration in the
stormwater (table 6-9). About a 40 percent reduction in the lead load must also be attained
to reach this target. Based on the results of the alternatives analysis; altemative 1" is
recommended as the selected approach to achieve the necessary reduction in lead loads. This
means that the communities will need to create sufficient detention or infiltration practices to
control the runoff from one-half of the land currently under commercial, industrial, and high
density residential land use (a total of about 2,470 acres for the three communities). The
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other half of the critical land uses will need street sweeping conducted on at least a
once-per-week basis. This alternative also assumes that all of the future lands developed will
have the runoff controlled through a detention or infiltration device.

City of Kiel: For this community, controlling sediment from areas under construction will
not be enough to achieve the 50 percent reduction goal for sediment (table 6-10). Additional
controls on current and planned urban areas will be necessary to meet the sediment reduction
goal. Alternative "I" is the recommended approach to achieve necessary reductions in lead
loads (table 6-11). This means that communities will need to create sufficient detention or
infiltration practices to control runoff from half of the land currently under commercial and
industrial land use (about 135 acres). The other half of the critical land uses will need street
sweeping conducted at least a once-per-week. This alternative also assumes that all the
future lands developed will have the runoff controfled through a detention or infiltration
device.

Recommended Urban Nonpoint
Source Control Program

Urban Program Eligibility

Adopting "Core" Elements: The "core" elements of the urban nonpoint source control
program applicable to local units of government include basic measures that can be adopted
without further technical study, Communities are eligible to receive technical and/or
financial assistance through the priority watershed project provided they commit to
implementing a core program consistent with attaining pollution reduction goals and water
resource objectives for existing urban land uses within the first three years of the project.
Sites that are currently undeveloped are expected to be controlled as part of the cost of
development and thus are not eligible for cost sharing.

The basic elements of the "core" program include:

o Developing, adopting, and enforcing a construction erosion control ordinance
consistent with the model ordinance developed jointly by the Wisconsin League of
Municipalities and the DNR. Construction erosion control practices should be
consistent with the standards and specifications in the "Wisconsin Construction
Site Best Management Practice Handbook."

o Developing and implementing a community-specific program of urban
"housekeeping"” practices which reduce urban nonpoint source pollution. This
may include a combination of information and education efforts, adopting
ordinances to regulate pet wastes, or changing the timing and scheduling of leaf
and brush collection.

° Implementing an information and education program.
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D= sweeping l/week do nothing
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J = all pond do nothing
K= all pond 172 sweeping; 1/2 pond
L= all pond all ponds
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Adopting "Segmented" Elements; The "segmented” elements of the urban nonpoint source
program include those requiring site-specific investigations prior to implementation, An
example would be the construction of detention ponds following the completion of an
engineering feasibility study. Communities are eligible to receive cost-sharing for
"segmented” elements provided "core" elements have been developed and implementation has
begun. Cost sharing will be limited to those elements of the segmented program completed
within the eight-year implementation period of the project.

The higher costs of implementing this portion of the urban management program will require
communities to budget expenditures over the course of several years. Best management
practices implemented under this portion of the program may include detention ponds,
infiltration devices, streambank erosion controls and other structural means for reducing
urban nonpoint source pollutants. This element also includes changes in street sweeping
schedules and equipment.

Eligible components of the "segmented" program include:
e Conducting detailed engineering studies to determine the best means to implement
community-specific nonpoint source control measures for identified existing land

USE<s,

® The design and installation of structural urban best management practices for
existing urban areas.

® The development of management plans for planned future urban development.
These plans will identify the types and locations of structural urban Best
Management Practices.

e The adoption and enforcement of a comprehensive stormwater management
ordinance which encompasses both current and planned future areas.
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Introduction

This chapter identifies the methods to be used in implementing the rural portion of the
nonpoint source control program described in chapter six.

More specifically, this chapter identifies:

@

The agencies and units of government responsible for carrying out the identified
tasks. :

The best management practices {BMPs) necessary to control pollutants on the
critical sites previously identified in chapter six.-

The funding sources and the administrative procedures for carrying out the
project.

The schedule for the completion of the implementation tasks.

The type and amount of staff needed by local units of government to carry out the
project.

The cost of installing BMPs, including cost sharing, technical assistance and
administration,

Project Participants: Roles and Responsibilities

L.andowners and Land Operators

Owners and operators of public and private lands are important participants in the Sheboygan
River Priority Watershed Program. They will adopt the BMPs which will reduce the
nonpoint sources of water pollutants and protect and enhance fish, wildlife and other
resources. The landowners and land operators in the Sheboygan River Watershed who are
eligible for cost-share assistance through the priority watershed program include: individuals;
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Sheboygan County, Fond du Lac County, Manitowoc County, and Calumet County; other
governmental units described in NR 120.02(19); corporations; and the state of Wisconsin.

Counties

Sheboygan, Fond du Lac, Manitowoc and Calumet counties are the primary units of
government responsible for implementing this plan in rural areas. The Sheboygan, Fond du
Lac, Manitowoc, and Calumet County Land Conservation Committees {(LCC) will act for the
respective County Boards and will be responsible contractually and financially to the state of
Wisconsin for the management of the project in areas with rural land uses. The county
LCCs will coordinate the activities of all other local agencies involved with the rural portion
of the project.

The specific responsibilities for these counties are defined in the Wisconsin Administrative
Rules, NR 120.04, and are summarized below:

Identify in writing a person to represent the county during implementation of the
project. :

Contact all owners or operators of lands identified as significant nonpoint sources
within one year of signing the nonpoint source grant agreement. The counties’
strategies for contacting landowners are included in this chapter.

Develop farm conservation plans consistent with the needs of the project.

‘Enter into nonpoint source cost-share agreements with eligible landowners and

enforce the terms and conditions of cost-share agreements as defined in NR
120.13, Wisconsin Administrative Code.

For lands the county owns or operates, enter into cost-share agreements with
DNR to correct the identified nonpoint sources and thus fulfill their obligations as
a cost-share recipient.

Design Best Management Practices and verify proper practice installation.

Reimburse cost-share recipients for the eligible costs of installing BMPs at the
rates consistent with administrative rules and established in this plan.

Prepare and submit annual work plans for activities necessary to implement the
project. The Sheboygan, Fond du Lac, Manitowoc, and Calumet County LCDs
shall submit a workload analysis and grant application to the Department of
Agriculture, Trade and Consumer Protection (DATCP) as required in Ag.
166.50, '

Prepare and submit to the Department of Natural Resources and the Department
of Agriculture, Trade and Consumer Protection the annual resource management
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report required under NR 120.21(7) to monitor project implementation by
tracking changes in the nonpoint source inventory, and quantifying pollutant load
reductions which result from installing BMPs.

& Participate in the annual priority watershed project review meeting.

@ Conduct the information and education activities identified in this plan for which
they are responsible.

Department of Natural Resources

The role of the Department of Natural Resources (DNR) is identified in s, 144.24, Stats. and
NR 120, Wisconsin Administrative Code. (NR 120) The Department has been statutorily
assigned the overall administrative responsibility for the Wisconsin Nonpoint Source Water
Pollution Abatement Program, The Department’s role is summarized below.

Project Administration: Project administration includes working with the counties to ensure
that work commitments required during the eight-year project implementation phase can be
met. The DNR will participate in the annual work planning process with the county.

The Department reviews cost-share agreements signed by the county and the participating
landowners for installing BMPs. The DNR provides guidance when questions arise
concerning the conformance of proposed activities with the statutes, administrative rules, and
the watershed plan.

Financial Support: Financial support for implementation of the priority watershed project is
provided to each county in two ways: a local assistance grant agreement, and a nonpoint
source grant agreement. These agreements are described later in this chapter.

The DNR may also enter into cost-share agreements directly with local or state units of
government for the control of pollutant sources on land the governments own or operate.

Project Evaluation: The DNR has responsibility for priority watershed project monitoring
and evaluation activities. These efforts determine if changes in water quality occur as Best
Management Practices and other pollutant controls are installed or implemented. The water
quality evatuation and monitoring strategy for the Sheboygan River Watershed are included
in chapter ten. The DNR documents the results of monitoring and evaluation activities in
interim and final priority watershed project reports.

Technical Assistance: The DNR provides technical assistance to the county on the design
and application of Best Management. Practices.

Other responsibilities include:

® Assisting county staff with site reviews to determine the impacts of nonpoint
sources on wetlands and/or groundwater quality.
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® Assisting county staff to integrate wildlife and fish management concerns into the
selection and design of BMPs.

Department of Agriculture, Trade and Consumer Protection

The role of the Department of Agriculture, Trade and Consumer Protection (DATCP) is
identified in s. 144,25, stats., ch. 92 stats., and NR 120. In summary, the DATCP will:

° Manage a training program for the staff involved with project implementation.

o Cooperate with the University of Wisconsin - Extension to act as a clearinghouse
' for information related to agricultural Best Management Practices, sustainable
agriculture, and nutrient and pest management.

° Assist the counties to carry out the information and education activities or tasks
described in this plan,

® Assist county staff to identify watershed participants subject to federal or state
conservation compliance programs.

e Assist counties, if requested, to develop manure storage ordinances.

e Assist county staff to complete annual workload analyses and grant applications
for work conducted under the priority watershed project.

° Participate in the annual project review meetings.

® If the need arises, assist in developing technical standards for agricultural BMPs,
and provide technical assistance to county staff concerning the application of
these practices.

e Assist county staff to evaluate the site-specific practicality of implementing rural
BMPs.

Other Agencies

The Sheboygan River Watershed Project will receive assistance from the agencies listed
below. ‘

Soil Conservation Service (SCS): This federal agency (U.S. Department of Agriculture}
works through the focal LCC to provide technical assistance for planning and installing
conservation practices. The local SCS personnel will work with the county staff to provide
assistance with technical work. Personnel from the area SCS office may provide staff
training and engineering assistance for Best Management Practices, especially where there is
a lack of engineering job approval for particular practices. Efforts will be made by DATCP
to assist SCS to coordinate the Sheboygan River Priority Watershed Project with the
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conservation compliance and other conservation provisions of the 1985 and subsequent
federal farm bills.

University of Wisconsin Extension (UWEX): County and Area Extension agents will
provide support in developing and conducting a public information-and education program
aimed at increasing voluntary participation in the project. This effort will also include
assistance to carry out the information and education activities identified in this plan.

Agricultural Stabilization and Conservation Service (ASCS): Besides administering most
of the federal programs aimed at the stabilization of the prices paid producers for agricultural
products, ASCS administers the federal funds for rural soil and water and other resource
conservation activities, The Agricultural Conservation Program (ACP), which is
administered by ASCS, will, to the extent possible, be coordinated with the Sheboygan River
Priority Watershed Project. In addition other conservation incentives such as the
Conservation Reserve Program (CRP) will be used whenever possible to control critical
nonpoint sources of pollutants.

Best Management Practices (BMPs)

BMPs Eligible For Cost Sharing And Their Rates

Best management practices are those practices identified in NR 120 which are determined in
this watershed plan to be the most effective controls of the nonpoint sources of pollutants.
The practices eligible for cost-sharing and their cost-share rates under the Sheboygan River
Priority Watershed Project are listed in table 7-1.

The design and installation of all BMPs must meet the conditions listed in NR 120,

Generally these practices use specific standard specifications included in the SCS Field Office
Technical Guide. In some cases additional specifications may apply. The applicable
specifications for each BMP can be found in NR 120.14.

Following is a brief description of some of the most commonly used cost-shared BMPs

included in table 7-1. A more detailed description of these practices can be found in NR
120.14.

Comunonly used BMPs

Contour Farming: The farming of sloped land so that all operations from seed bed
preparation to harvest are done on the contour.

Contour and Field Stripcropping: Growing crops in a systematic arrangement, usually on

the contour, in alternate strips of close-grown crops, such as grasses or legumes, and tilled
oW CTOpS. ‘
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Reduced Tillage: A system which leaves a roughened surface or substantial amounts of crop
residue in or on the soil surface after crops are planted. The system consists of no more
then one primary tillage pass in the fall or spring and no more than two passes with light or
secondary tillage equipment prior to planting. It is utilized in two situations; one for
continuous row crops or long corn rotations, the other for short crop rotations or for the
establishment of forages and small grains.

Critical Area Stabilization: The planting of suitable vegetation on critical nonpoint source
pollutant sites,

Grassed Waterways: Natural or constructed channels shaped, graded and established with
suitable cover as needed to prevent erosion by runoff waters,

Grade Stabilization Structure: A structure used to reduce the grade in a channel to protect
the channel from erosion or to prevent the formation or advance of gullies.

Livestock Exclusion from Woodlots: The exclusion of livestock from woodlots by fencing
or other means in order to protect the woodlots from grazing.

Shoreline and Streambank Stabilization: The stabilization and protection of stream and
lake banks against erosion and the protection of fish habitat and water quality from livestock
access. This practice includes streambank fencing,

Terraces: A system of ridges and channels constructed on the contour with a suitable grade
to prevent erosion in the channel.

Field Diversions: Practices constructed primarily to divert water from areas where it is in
excess or is doing damage to areas where it can be transported safely.

Barnyard Runoff Management: Structural measures such as gutters, downspouts, or
diversions to redirect surface runoff around the barnyard, and to collect, convey and
temporarily store runoff from the barnyard. :

Manure Storage Facility: A structure for the storage of manure for the period of time that
is needed to reduce the impact of manure as a nonpoint source of pollution. Livestock
operations where this practice applies are those where manure is winter-spread on fields that
have high potentials for runoff to lakes, streams and groundwater. The facility is needed to
store and later to properly spread manure according to a management plan.

Agricultural Sediment Basins: A structure designed to reduce the transport of sediment
eroded from critical agricultural fields into surface waters and wetlands.

Shoreline Buffers: Permanently vegetated areas immediately adjacent to lakes, streams, and

wetlands which are designed and constructed to manage critical nonpoint sources or to filter
pollutants from nonpoint sources.
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Animal Lot Relocation: The relocation of an animal lot from a critical site such as a
floodway to a suitable site in order to minimize the amount of pollutants which are carried
from the lot to surface or groundwater.

Wetland Restoration: The construction of berms or the destruction of the function of tile
lines or drainage ditches in order to create conditions suitable for wetland vegetation,
Fencing for the exclusion of livestock is also eligible under this practice.

. Roofs for Barnyard Runoff Management and Manure Storage Facilities: Construction of
roofs to prevent rain and snow from coming in contact with manure.

Nutrient Management: The management of the application of manure, legumes, and
commercial fertilizers including the rate, method and timing of application, in order to
minimize the amount of nutrients which enter surface or groundwater.

Pesticide Management: The management of the handling, disposal and application of
pesticides, including the rate, method and timing of application, in order to minimize the
amount of pesticides which enter surface and groundwater.

BMPs Not Cost-shared

BMPs not cost-shared, but which shall be included on the cost-share agreement if necessary
to control the nonpoint poltutant sources, are listed in NR 120.17. Several examples are
included below: :

® Practices to be funded through other programs.

® Practices previously installed and necessary to support cost-shared practices.

® Changes in crop rotations and other activities normally and routinely used in
growing crops or which have installation costs that can be passed on to potential
consumers.

e Changes in location of unconfined manure stacks involving no capital cost.

® Manure spreading management,

o Other activities the DNR determines are necessary to achieve the objectives of the
watershed project.
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Contour Farming

Table 7-1.  State Cost-Share Rates for Best Management Practices

Contour Strip Cropping

Field Strip Cropping

Field Diversions and Terraces

Grassed Waterways

Reduced Tillage

Critical Area Stabilization

Grade Stabilization Structures

Agricultural Sediment Basins

Shoreline and Streambank Stabilization

Shoreline Buffers

Barnyard Runoff Management

Animal Lot Relocation

Manure Storage Facilities

Livestock Exclusion from Woodlots

Wetland Restoration

Roofs for Barnyard Runoff Management

of this practice are cost-shared at 70 percent.

equipment.

and Manure Storage Facilities 70%
Facilities 70%
Nutrient and Pesticide Management , _ 50%"*
1. Flat rates for these BMPs can be found in table 7-2. Wi

2. Easements may be entered into with landowners identified in the watershed plan in
conjunction with these BMPs. See chapter six for where easements may apply.

3. Maximum cost-share amount is $10,000, including ho more than $5,000 for manure transfer

4. _Spill control basins have a state cost-share rate of 70 percent.

ildlife habitat restoration components

Activities and Sources Of Pollution Not Eligible For Cost-share Assistance

Priority watershed cost-share funds cannot be used to control sources of pollutants and land
management activities specifically listed in NR 120.10(2). The following is a partial list of
ineligible activities most often inquired about for cost sharing in rural areas: '

e operation and maintenance of cost-shared BMPs

° actions which have drainage of land or clearing of land as the primary objective

s practices already installed
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® activities covered under the Wisconsin Pollution Discharge Elimination System
(WPDES) Program or covered in other ways by Chapter 147 of Wis. Stats.
(including livestock operations with more than 1,000 animal units, or livestock
operations issued a notice of discharge under chapter NR 243)

® seplic system controls or maintenance

® dredging activities

® silvicultural activities

e the bulk storage of fertilizers and pesticides

°  activities and structures intended primarily for flood control

® practices required to control sources which were adequately controlled at the time
the cost-share agreement was signed

®  other practices or activities determined by DNR not to meet the objectives of the
program

Nonpoint Source Grant Agreement
and Administration

General Information

The Nonpoint Source Grant Agreement will be the means for transmitting funds from the

DNR (through the nonpoint source program) to Sheboygan, Fond du Lac, Manitowoc and
Calumet counties for use in funding the state’s share of cost-share agreements. Cost-share
agreements are the means to transmit funds from the counties to the landowners.

A portion of the Nonpoint Source Grant is forwarded to Sheboygan, Fond du Lac,
Manitowoc and Calumet counties to allow the county to establish an “up front" account.
Funds from this account are used by the counties to pay landowners after practices are
installed under the project. As this account is drawn down, a county will request
reimbursements from the DNR to replenish the account. The counties will submit
reimbursement requests on a quarterly basis. This reimbursement schedule will insure that
the "up front" account balance is maintained at an adequate level. The NPS grant agreement
will be amended annually to provide funding needed for cost sharing for the year. The funds
obligated under cost-share agreements must never exceed the total funds in the NPS grant
agreement.
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Fiscal Management Procedures, and Reporting Requirements

The project counties are required by NR 120 to maintain a financial management system that
accurately tracks the disbursement of all funds used for the Sheboygan River Watershed
Project. The records of all watershed transactions must be retained for three years after the
date of final project settlement. A more detailed description of the fiscal management
procedures can be found in NR 120.25 and NR 120.26.

Cost-Share Agreement and Administration

Purpose and Responsibilities

Consistent with s. 144.25, Stats. and NR 120, Wis. Adm, Code, cost-share funding is
available to landowners for a percent of the costs of installing BMPs to meet the project
objectives. Landowners have three years after the formal approval of the watershed plan to
enter into cost-share agreements. Practices included on cost-share agreements must be
installed within the schedule agreed to on the cost-share agreement. Unless otherwise
approved, the schedule of installing BMPs will be within five years of signing of the
cost-share agreement. Practices must be maintained for a minimum of ten years from the
date of installing the final practice included in the cost-share agreement.

The cost-share agreement is a legal contract between the landowner and the county. The
agreement includes the name and other information about the landowner and grant recipient,
conditions of the agreement, the practices involved and their location, the quantities and units
of measurement involved, the estimated total cost, the cost-share rate and amount, the
timetable for installation, and number of years the practice must be maintained. The
agreements also identify and provide information on practices not cost-shared through the
nonpoint program but that are essential to controlling pollution sources, such as crop
rotations. Once the agreement is signed by both parties, they are legally bound to carry out
the provisions in it.

If landownership changes, the cost-share agreement remains with the property and the new
owner is legally bound to carry out the provisions. NR 120.13(9) and {10) has more
information on changes of landownership and the recording of cost-share agreements,

Local, state, or federal permits may be needed prior to installation of some BMPs. The
areas most likely to need permits are zoned wetlands and the shoreline areas of lakes and
streams. These permits are needed whether the activity is a part of the watershed project or
not. Landowners should consult with the county planning and zoning department or the Land
Conservation Department offices to determine if any permits are required. The landowner is
responsible for acquiring the needed permits prior to installation of practices.

The cost-share agreement binds the county to provide the technical assistance needed for the
planning, design, and verification of the practices on the agreement, and to provide the cost-
share portion of the practice costs.
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Counties are responsible for enforcing compliance of cost-share agreements to which they are
a party. Where DNR serves as a party to an agreement with a unit of government, the DNR
will take responsibility for monitoring compliance. The responsible party will insure that
BMPs installed through the program are maintained in accordance with the operation and
maintenance plan for the practice for the appropriate length of time. Sheboygan, Fond du
Lac, Manitowoc and Calumet counties will check for compliance with practice maintenance
provisions once every three years after the last practice has been installed. The county must
check maintenance at its own expense after the Nonpoint Source Agreement has lapsed.

Landowner Contact Strategy
The following procedure will be used to make landowner contacts:

1. During the first three months of the implementation period, all landowners or
operators with eligible nonpoint pollutant sources will receive from the county a
mailing explaining the project and how they can become involved.

2. After the initial landowner mailings, county staff will make personal contacts with
all landowners that have been identified as having critical nonpoint sources of
pollution (Management Category I). These contacts will occur within a year of
receiving the Nonpoint Source Agreement.

3. The county will continue to make contacts with eligible (Management Category I
and II) landowners and operators until they have made a definite decision
regarding participation in the program.

4. The county will contact all eligible landowners (as defined in ¢ above) not signing
cost-share agreements by personal letter six months prior to the end of the cost-
share sign-up period.

Procedure for Developing a Cost-Share Agreement

Eligibility for cost sharing is verified following a site visit, using the criteria described in
chapter six.

The development of farm conservation plans will be the primary method used to develop
cost-share agreements. These plans are specific to a particular landowner and are a
comprehensive approach to the control of the nonpoint pollutant sources, and the
conservation of soil and other resources. The farm plan takes into consideration the
sustainability of the agricultural resources and the management decisions of the owner or
operator.

Landowners who spread livestock manure on critical acres (as defined in chapter three)
during the winter period, and who are classified in Management Category I, will have a
manure spreading plan developed for their livestock operation if they elect to participate in
the program. Landowners in Management Category II may have a spreading plan developed.
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Participants in the watershed project will be required to limit winter-spreading of livestock
manure in accordance with the criteria listed in chapter six.

If manure storage facilities are cost-shared, a manure spreading plan is required. The plan
will not allow winter-spreading of manure on critical acres for landowners receiving cost
sharing for manure storage facilities.

The cost-share agreement specifies the items listed in the farm conservation plan that are
necessary to reduce the nonpoint sources of pollutants. The conservation plan and cost-share
agreement will document existing management which must be maintained to protect water
quality.

The following procedure will be used by the county for developing and administering
agreements. Below are the steps from the initial landowner contact through the completion
of BMP maintenance,

1. The landowner and county staff meet to discus the watershed project, NPS
control practice needs, and coordination with conservation compliance provisions
if applicable.

2. The landowner agrees to participate with the watershed project.

3. A farm conservation plan is prepared by the county.

4. The landowner agrees with the plan, a cost-share agreement (CSA) is prepared
and both documents are signed by the landowner and the county. Two copies of
the CSA are sent to the DNR District Nonpoint Source Coordinator and a copy is
given to the landowner. The CSA will be recorded by the county with the
County Register of Deeds.

5. Practices are designed by the county, or their designee, and a copy of the design
is provided to the landowner.

6.  The landowner obtains the necessary bids or other information required in the
cost containment policy.

7. Amendments fo the CSA are made, if necessary.
8.  The county staff oversees practice installation.
9.  The county verifies the installation.

10.  The landowner submits paid bills and proof of payment (canceled checks or
receipts marked paid) to the county.

11.  Land Conservation Committees, and if required, county boards, approve
cost-share payments to landowners.
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12,

13.

14,

Checks are issued by the county to the respective landowners and project ledgers
are updated.

The county records the check amount, number, and date.

The DNR reimburses the county for expended cost-share funds.

Identifying Wildlife and Fishery Needs

The Sheboygan, Fond du Lac, Manitowoc and Calumet County staffs will consult with the
DNR district wildlife management and fisheries management staffs when completing
cost-share agreements to optimize the wildlife and fish management benefits of nonpoint
source control BMPs. Specifically, the county staff will contact DNR staff if:

Streambank protection practices, agricultural sediment basins, or critical area
stabilization practices are being considered.

Fence rows, rock piles, wetlands, or other wildlife habitat components will be
adversely affected by installation of the agricultural BMPs.

The DNR staff will assist county staff by:

Identifying streambank protection practices that benefit fish and wildlife.

Identifying wildlife habitat components that could be incorporated into vegetative
filter strips along streams or in upland areas.

Reviewing the placement of agricultural sediment basins to assure that negative
impacts on stream fish and aquatic life do not occur and recommending wildlife
habitat components.

Providing technical assistance when the installation of BMPs will require the
removal of obstructions or other wildlife habitat by proposing measures to
minimize impact on wildlife habitat.

Assisting to resolve quest'ions concerning effects of agricultural nonpoint source
BMPs on wetlands.

Submittal to the Department of Natural Resources

Cost-share agreements do not need prior approval from DNR, except in these instances:

Where cost-share funds are to be used for practices on land owned or controlled |
by the county.
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e agreements or amendments where the cost-share amount for all practices for a
landowner exceeds $50,000 in state funds

e  grade stabilization structures and agricultural sediment basins with embankment
heights between 15 and 25 feet and impoundment capacities of 15 to 50 acre feet

® streambanks to be controlled using riprap or other materials with banks over six
feet high

¢ animal lot relocation
®  roofs over barnyards or manure storage facilities
Cost-Containment Procedures

Chapter NR 120 requires that cost-containment procedures be identified in this plan. The
cost containment procedures to be used by Sheboygan, Fond du Lac, Manitowoc and
Calumet Counties are described below.

Cost-share payments will be based on actual installation costs. If actual installation costs
exceed the amount of cost sharing determined by the bidding, range of costs and average cost
methods the amount paid the grantee may be increased with the approval of the appropriate
land conservation committee. Appropriate documentation regarding the need for changes
will be submitted to DNR.

Bids. Competitive bids will be required in Calumet and Fond du Lac Counties for all
structural BMPs with estimated total costs, as determined by the project technicians,
exceeding $5,000. The bidding process requires the cost-share recipient to receive a
minimum of two bids from qualified contractors in lump sum bid. The cost-share recipient
must provide copies of the bids to the county prior to initiating construction. In cases where
the cost-share recipient provides proof that bids were requested from a minimum of three
qualified contractors but only one bid was received, the county will determine if the bid
constitutes an appropriate cost for the project. If no bids are received or if the lone bid is
not deemed appropriate, Calumet and Fond du Lac Counties will limit cost sharing based on
average costs. '

Average Costs. Average costs will be used in Calumet and Fond du Lac Counties for all
structural BMPs with an estimated cost equal to or less than $5,000 and for all non-structural
BMPs not using a flat rate, unless the cost-share recipient decides, and the county agrees, to
bid the instaliation of the BMPs. Manitowoc County will determine cost-share payments for
installation of all BMPs based on the average cost method.

The average costs to be used will be sent to DNR and DATCP for approval prior to the

counties signing cost-share agreements. This average cost list will be reviewed periodically
and appropriate changes made. If changes are made the list will be forwarded to DNR and
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DATCP for final approval before the changes are used for calculating cost-share agreements
and payments,

Range of Costs. Sheboygan County will use a range of costs for all BMPs installed through
cost-share agreements. The range of costs to be used will be sent to DNR and DATCP for
approval prior to the counties signing cost-share agreements. This average cost list will be
reviewed periodically and appropriate changes made. If changes are made the list will be
forwarded to DNR and DATCP for final approval before the changes are used for calculating
cost-share agreements and payments.

Flat Rates. BMPs using flat rates are shown in table 7-2. The rates shown are the state’s
share of the practice installation costs.

Local Assistance Grant Agreement Administration

Genefal Information

The Local Assistance Grant Agreement (LAGA) is a grant from the DNR to Sheboygan,

. Fond du Lac, Manitowoc and Calumet counties for supporting their staffing and support
costs of carrying out this watershed plan. Each county will have its own agreement.
Consistent with NR 120, the counties will use funds from the LAGA for additional staff to
implement the project and conduct information and education activities. Other items such as

travel, training, and certain office supplies are also supported by the LAGA. Further
clarification of eligible costs supported by this grant is given in NR 120.14(4) and (6). The
estimated hours of staff needed can be found in table 7-4. The total estimated cost for staff
and support costs can be found in table 7-5,

Grant Agreement Application Procedures

An annual review of the Local Assistance Grant Agreement is conducted through the
development of an annual workload by the county. This workload estimates the work needed
to be accomplished each year. The workload is provided to DATCP and DNR for review
and clarification. Along with the workload analysis, a grant application form is sent. Funds
needed to complete the agreed upon annual workload are amended to the local assistance
grant agreement.

Fiscal Management Procedures, Reporting Requirements

Sheboygan, Fond du Lac; Manitowoc and Calumet counties are required by NR 120 to
maintain a financial management system that accurately tracks the disbursement of all funds
used for the Sheboygan River Watershed Project. The records of all watershed transactions
must be retained for three years after the date of final project settlement. A more detailed
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Table 7-2. Practices Using a Flat Rate for State Cost-Share Funding

Best Management Practice Flat Rate
Contour Farming : $6.00 /ac.
Strip Cropping $12.00 /ac.
Field Strip Cropping $10.00 /ac.
Reduced Tillage ' $15.00 /ac’
Reduced Tillage $45.00 /ac?

1. Reduced tillage systems for short crop rotations, and establishment of forages
and small grains-{includes no-till)

2. Reduced tillage systems for continuous row cropping or long rotations {does not
include no-till)

description of the fiscal management procedures can be found in NR 120.25 and NR 120.26.
NR 120 requires quarterly reports to DATCP from each county in accordance with s. Ag.
166.40(4) accounting for staff time, expenditures, and accomplishments regarding activities
funded through the watershed project. Reimbursement requests may be included with the
submittal of the quarterly project reports,

Budget and Staffing Needs

This section estimates the funding and staffing required to conduct the rural portion of this
project. These estimates are based on needs identified for Sheboygan, Fond du Lac,
Manitowoc, and Calumet Counties.

Costs of Installing BMPs

The quantity and type of management practices that are required to meet this projects water
quality objectives are listed in Tables 7-3, 7-3a, 7-3b, 7-3c, and 7-3d. The capital cost of
installing the BMPs are listed in this table assuming landowner participation rates of 100
percent and 75 percent. Also included are the units of measurement and cost-share amount
per unit for the various BMPs.

The capital cost of installing the BMPs in Sheboygan, Fond du Lac, Manitowoc, and
Calumet Counties is approximately $2.4 million, $1.8 million, $0.5 million, and $0.3
million, respectively, assuming 100 percent participation.

°  State funds necessary to cost-share this level of control would be about

$1,587,000, $1,127,000, $353,000, and $206,000 for Sheboygan, Fond du Lac,
Manitowoc, and Calumet Counties, respectively.
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e The local share provided by landowners and other cost-share recipients would be
about $655,000, $498,000, $153,000, and $102,000, respectively.

At a 75. percent level of participation, the state funds needed to cover capital installation
would be about $1,190,000, $845,000, $265,000, and $155,000 for Sheboygan, Fond du Lac,
" Manitowoc, and Calumet Counties, respectively.

Easement Costs

Chapter Six identifies where nonpoint source program funds can be used to purchase
easements. The estimated cost of purchasing easements on eligible lands in Sheboygan, Fond
du Lac, Manitowoc, and Calumet Counties is shown in table 7-3a through 7-3d. At 100
percent participation, the estimated purchase price of easements on eligible lands would be
$156,000, $226,000, and $52,000 in Sheboygan, Fond du Lac, and Manitowoc Counties,
respectively. At 75 percent participation, the cost would be $113,250, $169,500, and
$24,000; respectively. The easement costs would be paid for entirely by the state.

(The following sections regarding Staff Needs and Total Project Costs don't include
Information and Education at this time. See chapter nine for the hours and costs of staff)

Staff Needs

Table 7-4 lists the total estimated staff needed to implement the project in Sheboygan, Fond
du Lac, Manitowoc, and Calumet Counties; respectively. Figures are provided for both the
50 percent and 75 percent levels of participation. A total of about 36,000 staff hours is
required (1,820 hours per staff year) in Sheboygan County, 23,000 staff hours in Fond du
Lac County, 10,000 staff hours in Manitowoc County, and 4,000 staff hours in Calumet
County to implement this plan at a 75 percent landowner participation rate. The estimated
cost for staff at this landowner participation rate (see table 7-5) is approximately $583,000,
$379,000, $184,000 and $68,000; respectively, in Sheboygan, Fond du Lac, Manitowoc, and
Calumet Counties. All of these costs, with the exception of some direct cost items, would be
paid for by the state.

Total Project Cost

The total state funding required to meet the rural nonpoint source pollution control needs at a
75 percent level of landowner participation is presented table 7-5. This figure includes the
capital cost of practices, staff support, and easement costs presented above. The estimated
cost to the state would be $1.8 million, $1.3 million, $0.5 million and $0.2 million in
Sheboygan, Fond du Lac, Manitowoc, and Calumet Counties, respectively.
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Table 7-3.

Cost-Share Budget Needs for Rural Management Practices in the Sheboygan River Watershed

Cost/Unit

100% Participation

75% Participation

Management Needs Number Total Cost’ | State Share | Local Share | State Share | Local Share
"Best Management Practices |
Upland Sedimeﬁt Control .
Change in Crop Rotation 9,350 ac $  NAS $ 0 $ 0 $ 0 $ 0 $ 0
Contour Cropping 10,771 ac 6 64,626 64,626 i 48,470 ’
Contour Strip Cropping 8,283 ac 12 99,396 99,396 : 74,547 z
Reduced Tillage* 4,210 ac 45 189,450 189,450 i 142,088 ¢
Reduced Tillage® 2,000 ac 15 30,000 30,000 i 22,500 ?
Critical Area Stabilization 700 ac 150 105,000 73,500 31,500 55,125 23,625
Grass Waterways 211 ac 3,000 633,000 443,100 189,200 332,325 142,425
Field Diversions & Terraces 23,000 ft 4 92,000 64,400 27,600 48,300 20,700
Grade Stabilization .46 ea 3,000 138,000 96,600 41,400 72,450 31,050
Agricultural Sediment Basin 27 ea 3,000 81,000 56,700 24,300 42,525 18,225
Pasture Management 300 ac NA 0 0 0 0 "o
- Shoreline Buffers® 0 ac 150 0 0 0 0 0
Wetland Restoration 83 eaj 2,000 166,000 116,200 49,800 87,150 37,350
Animal Waste Management
Barnyard Runoff Control
Complete System 83 ea 17,0001 1,411,000 987,700 423,300 740,775 317,475
Clean Water Diversion 35 ea 4,000 140,000 58,000 42,000 73,500 31,500
Manure Storage Facility’ 73 ea 22,000 1,606,000 730,000 481,800 547,500 361,350
Manure Spreading Management 1,733 ac NA 0 0 0 0 0
Roofs for Barnyards 4 ea 37,500 150,000 105,000 4% 00C 78,750 33,750




61t

Table 7-3.

Cost-Share Budget Needs for Rural Management Practices in the Sheboygan River Watérshed

100% Participation

75% Participation

Management Needs Number Cost/Unit | Total Cost' | State Share | Local Share | State Share | Local Share
Streambank Erosion Control )
Shape and Seeding 6,650 ft 4 26,600 18,620 7,980 13,865 5,985
Fencing 43,910 ft 2 87,820 61,474 26,346 46,105 18,760
Riprap 2,800 ft 25 73,000 49,000 21,000 36,750 15,750
Livestock/Machinery Crossing 44 ea 1,500 66,000 46,200 - 19,800 34,650 14,850
Tota.ls $5,155,892 | $3,329,966 | $1,431,726| $2,497,475| $1,073,795
“Easements 409 ac 1,000 409,000  409,000] o] 306,750 0
Totals $5,664,892 | 43,738,966 | $1,431,726| $2,804,225]| $1,073,795

' Total cost to control identified critical pollution sources.
% Local share consists of labor and any additional equipment costs.
* NA means that cost-share funds are not available for this practice.
* This practice is reduced tillage on continuous row, or long rotational croplands

® This practice is reduced tillage, including no-tifl, on short rotation croplands or for estabhshmg forage crops.

& Shoreline buffer practice needs will be determined during implementation.

7 Maximum cost-share is $10,000 of which a maximum of $5,000 can be for waste transfer.

Source: Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade and Consumer Protectlon and Land
Conservation Departments of: Sheboygan, Fond du Lac, Manitowoc and Calumet Counties




Tahble 7-3a. Cost-Share Budget Needs for Rural Management Practices in Sheboygan County

0Z1

100% Participation 75% Participation
Management Needs Number Cost/Unit | Total Cost' | State Share | Local Share ' State Share | Local Share
*Best Management Practices
Upland Sediment Contro}
Change in Crop Rotation 4,700 ac| ¢ NA? $ 0 $ 0 $ 0 $ 8] $ 0
Contour Cropping | 8.000ac 6 48,000 48,000 ’ 36,000 ’
Contour Strip Cropping 5,271 ac 12 63,252 63,252 : 47,439 ’
" Reduced Tillage® 1,950 ac 45 87,750 87,750 ’ 65,813 :
Reduced Tillage® " 750 ac 15 11,250 11,250 i 8,438 ’
Critical Area Stabilization 300 ac 150 45,000 31,500 13,600 23,625 10,125
Grass Waterways 111 ac 3,000 333,000 233,100 99,900 174,825 74,925
Field Diversions & Terraces 14,000 ft 4 56,000 39,200 16,800 29,400 12,600
Grade Stabilization : 10 ea 3,000 30,000 21,000 9,000 15,750 6,750
Agricultural Sediment Basin 10 ea 3,000 30,000 21,000 9,000 15,750 8,750
Pasture Management 300 ac NA 0 0 0 0 0
Shoreline Buffers® ac 150 0 0 0 0 0
Wetland Restoration 43 ea 2,000 86,000 60,200 25,800 64,500 45,000
Animal Waste Management
Barnyard Runoff Control
Complete System 47 ea 17,000 799,000 559,300 239,700 419,475 179,775
Clean Water Diversion 15 ea 4,000 60,000 42,000 18,000 | 31,500 13,500
Manure Storage Facility” 28 ea 22,000 516,000 280,000 184,800 210,000 138,600 .




121

Table 7-3a.

Cost-Share Budget Needs for Rural Management Practices in Sheboygan County

100% Participation

75% Participation

Management Needs Number Cost/Unit | Total Cost' | State Share | Local Share | State Share | Local Share
Manure Spreading Management 614 ea NA 0 0 0] 0 0
Roofs for Barnyards 2ea 37,500 75,000 52,500 22,500 39,375 16,875

Streambank Erosion Control
Shape and Seeding 5,600 ft 4 22,400 15,680 6,720 11,760 5,040
Fencing 12,150 ft 2 24,300 17,010 7,290 12,758 5,468
Riprap 2,200 ft 25 55,000 38,500 16,500 28,875 12,375
Livestock/Machinery Crossing 12 ea 1,500 18,000 12,600 5,400 9,450 4,050
Totals $2,459,952 | $1,633,842 $674,910| $1,244,733 $531,833
‘Easements 151 ac 1,000 151,000 151,000 0 113,250 0
Totals $2,610,952 ( 1,784,842 $674,910 $1,357,983 $531,833

' Total cost to control identified critical pollution sources.
2 Local share consists of iabor and any additional equipment costs.

® NA means that cost-share funds are not available for this practice.
* This practice is reduced tillage on continuous row, or long rotationaf croplands

® This practice is reduced tillage, including no-till, on short rotation croplands or for establishing forage crops.

® Shoreline buffer practice needs will be determined during implementation.

7 Maximum cost-share is $10,000 of which a maximum of $5,000 can be for waste transfer.

Source: Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade and Consumer Protection; and Land
Conservation Departments of: Sheboygan, Fond du Lac, Manitowoc and Calumet Counties
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Table 7-3b.

Cost-Share Budget Needs for Rural Management Practices in Fond du Lac County

-100% Participation

759% Participation

30 ea

225,000

Management Needs Number | Cost[Unit Total Cost’ | State Share | Local Share | State Share | Local Share
‘Best Management Practices
Upland Sediment Control
Change in Crop Rotation 3,400 ac| NA3® $ 0 $ 0 5 0 % 0 $ 0
Contour Cropping 625 ac 6 3,750 3,750 ’ 2,813 )
Contour Strip Cropping 2,300 ac 12 27,600 27,600 : 20,700 ’
Reduced Tillage* 1,800 ac 45 81,000 81,000 : 60,750 .2
Reduced Tillage® 1,000 ac 15 15,000 15,000 2 11,250 :
Critical Area Stabilization 200 ac 150 30,000 21,000 9,000 15,750 6,750
Grass Waterways . 70 ac 3,000 210,000 14;1,000 63,000 110,250 47,250
Field Diversions & Terraces 5,000 ft 4 20,000 14,000 8,000 10,500 4,500
Grade Stabilization 30 ea 3,000 80,000 63,000 i 27,000 47,250 | 20,250
Agricultural Sediment Basin 10 ea 3,000 30,000 21,000 9,000 © 156,750 6,750
Pasture Management O ac NA 0 0 0] 0 0
Shoreline Buffers® ac 150 0 o 0 0 0
Wetland Restoration 25 ea 2,000 50,000 35,000 15,000 26,250 11,250
Animal Waste Management
Barnyard Runoff Control
Complete System 19 ea 17,000 323,000 226,100 96,900 169,575 72,875
Clean Water Diversion 14 ea 4,000 56,000 39,200 16‘800 28,400 12,600
Man'ure Storage Facility’ 22,000 660,000 300,000 198,000 148,500
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Cost-Share Budget Needs for Rural Management Practices in Fond du Lac County

Table 7-3b.

100% Participation

75% Participation

Management Needs Number Cost/Unit | Total Cost' | State Share | Loca! Share | State Share | Local Share
Manure Spreading Management 865 ea NA 0 0 0 0 0
Roofs for Barnyards 2 ea 37,500 75,000 52,500 22,500 39,375 16,875

Streambank Erosion Control
Shape and Seeding 450 ft 4 1.800 1,260 540 945 405
Fencing 30,460 ft 2 80,920 42,644 18,276 31,983 13,707
Riprap 300 ft- 25 7,500 5,250 2;250 3,938 1,688
Livestock/Machinery Crossing 30 ea 1,600 45,000 31,500 13,500 23,6256 10,125
Totals $1,786,670| $1,126,804 $497,766 $845,104 $373,325
"Easements 151 ac 1,000 226,000 226,000 0] 169,500 0]
Totals $2,012,570| $1,352,804 $497,766| $1,014,604 $373,325

' Total cost to control identified critical pollution sources.
2 Local share consists of labor and any additional equipment costs.

® NA means that cost-share funds are not available for this practice.
* This practice is reduced tillage on continuous row, or long rotational croplands

® This practice is reduced tillage, including no-till, on short rotation croplands or for establishing forage crops.

¢ Shoreline buffer practice needs will be determined during implementation.

7 Maximum cost-share is $10,000 of which a maximum of $5,000 can be for waste transfer.

Source: Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture, Trade and Consumer Protection; and Land
Conservation Departments of: Sheboygan, Fond du Lac, Manitowoc and Calumet Counties
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Table 7-3c.  Cost-Share Budget Needs for Rural Management Practices in Manitowoc County

100% Participation

759% Participation

Management Needs Number Cost/Unit | Total Cost’ | State Share | Local Share | State Share | Local Share
‘Best Management Practices
Upland Sediment Control
Change in Crop Rotation 1,000 ac| $ NA?® $ 0 $ 0 $ 0 $ 0 $ 0
Contour Cropping 2,016 ac 6 12,096 12,096 ‘ 9,072 :
Contour Strip Cropping 582 ac 12 6,984 6,984 * 5,238 :
Reduced Tillage* 380 ac 45 17,100 17,100 : 12,825 ’
Reduced Tillage® 200 ac 15 3,000 3,000 : 2,250 ’
Critical Area Stabilization 100 ac 150 15,000 10,500 4,500 7,875 3,375'
Grass Waterways 25 ac 3,000 75,000 52,600 -2'2,500 39,375 16,875
Field Diversions & Terraces 7 3,000 ft "4 12,000 8,400 3,600 | 6,300 2,700
Grade Stabilization 4 ea 3,000 12,000 8,400 3,600 6,300 2,700
Agricultural Sediment Basin bea 3,000 15,000 10,500 4,500 7,875 3,375
Pasture Management 0 ac NA 0 0 0 0 0
“Shoreline Buffers® ac 150 0 0 0 0 0
Wetland Restoration 9ea 2,000 18,000 12,600 5,400 9,800 4,200
Animal Waste Management
Barnyard Runoff Control
Compiete System 10 ea 17.000 170,000 119,000 51,000 89,250 38,250
Clean Water Diversion 2 eal2d 4,000 8,000 5,600 2,400 4,200 1,800
Manure Storage Facility” 8 ea 22,000 176,000 80,000 52,800 60,000 39,600
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Table 7-3c¢.

Cost-Share Budget Needs for Rural Management Practices in Manitowoc County

100% Participation

75% Participation

Management Needs Number Cost/Unit | Total Cost' | State Share | Local Share | State Share | Local Share

Manure Spreading Management 142 ea NA 0 0 o 0 0
Streambank Erosion Control

Shape and Seeding 600 ft 4 2,400 1,680 720 1,260 540

Fencing | 1,300 1 2 2,600 1,820 780 1,365 585

Riprap 300 ft 25 7,500 5,250 2,250 3,938 1,688

Livestock/Machinery Crossing 2 ea 1,600 3,000 2,100 800 1,875 675

Totals $555,680 $357,530 $154,950 $268,498 $116,363

‘Easements 151 ac 1,000 32,000 32,000 0 24,000 0

Totals $587,680 $389,530 $154,950 $292,498 $116,363

! Total cost to control identified critical pollution sources.
2 |.ocal share consists of labor and any additional equipment costs.

? NA means that cost-share funds are not availabie for this practice.
* This practicé is reduced tillage on continuous row, or long rotational croplands

® This practice is reduced tillage, including no-till, on short rotation croplands or for establishing forage crops.

® Shoreline buffer practice needs will be determined during implementation.

7 Maximum cost-share is $10,000 of which a maximum of $5,000 can be for waste transfer,

Source: Wisconsin Department of Natural Resources: Wisconsin Department of Agriculture, Trade and Consumer Protection; and Land
Conservation Departments of: Sheboygan, Fond du Lac, Manitowoc and Calumet Counties
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Table 7-3d.

Cost-Share Budget Needs for Rural Management Practices in Calumet County

100% Participation

75% Participation

Management Needs Number Cost/Unit | Total Cost' | State Share | Local Share | State Share | Local Share
’Best Management Practices
Upfand Sediment Control
Change in Crop Rotation 250 ac| $ NAS $ 0 $ 0 5 0 $ 0 $ 0
Contour Cropping 130 ac 8 780 780 : 585 :
Contour Strip Cropping 130 ac 12 1,560 1,560 ‘ 1,170 :
Reduced Tillage* 80 ac 45 3,600 3,600 : 2,700 :
Reduced Tillage® 50 ac 15 750 750 i 563 ’
Critical Area Stabilization 100 ac 150 15,000 10,500 4,500 7.875 3,375
Grass Waterways 5 ac 3,000 15,000 10,500 4,500 7,875 3.375
Field Diversions & Terraces 1,000 ft 4 4,000 2,800 1,200 2,100 900
Grade Stabilization 2 ea S,bOO : 6,000 4,200 1,800 3,150 1,350
Agricuitural Sediment Basin 2ea 3,000 6,000 4,200 1,800 3,150 - 1,350
Pasture Management ac NA 0 0 0 0 0
Shoreline Buffers® ac 150 0 0 0 0 0
Wetland Restoration 6 ea 2,000 12,000 8,400 3,600 6,300 2,700
Animal Waste Management
Barnyard Runoff Contro!
Complete System 7 ea 17,000 119,000 83,300 35,700 62,475 26,775
Clean Water Diversion dea 4,000 16,000 11,200 4,800 8,400 3,600
Manure Storage Facility” 7 ea 22,000 154,000 70,000 486,200 52,500 34,650
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Table 7-3d. Cost-Share Budget Needs for Rural Management Practices in Calumet Coumy
~100% Participation 75% Participation
Management Needs Number Cost/Unit | Total Cost' | State Share | Local Sharé State Share | Local Share
Manure Spreading Management 112 ea NA ~ 0 C 0 0 0
Streambank Erosion Contra!

Shape and Seeding 0 ft 4 C 0 0 o C
Fencing 0 ft 2 0 0 0 0 0
Riprap O ft 25 o] 0 0 0 0
Livestock/Machinery Crossing 0ea 1,500 0 0 0] 0 0
Totals $353,690|  $211,790| $104,100| $158,843| $78.075
‘Fasements 0 ac 1,000 0 0 0 0 0
Totals $353,690 $211,790 $104,100 $158,843 $78,075

' Total cost to control identified critical pollution sources.
% Local share consists of labor and any additional equipment costs.

* NA means that cost-share funds are not available for this practice.
* This practice is reduced tillage on continuous row, or long rotational croplands

® This practice is reduced tillage, includin

® Shoreline buffer practice needs will be

Source: Wisconsin Department of Natural Resources; Wisconsin De

determined during implementation.
7 Maximum cost-share is $1 0,000 of which a maximum of $5,000 can be for waste transfer.

g no-till, on short rotation croplands or for establishing forage crops.

partment of Agriculture, Trade and Consumer Protection; and Land
Manitowoc and Calumet Counties

Conservation Departments of: Sheboygan, Fond du Lac,
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Table 7-4. Estimated County LCD Staff Needs for Project Implamentation

Sheboygan County Fond du Lac County Manitowoce County Calumet County
Project 75% 50% 75% 50% 75% 50% 75% 50%
Years When | Landowner | Landowner Landowner | Landowner | Landowner Landowner | Landowner | Landowner
Work Will Be | Participation Participation | Participation Participation | Participation Participation | Participation Participation
Activity Done (Sraff Hours) [ (Staff Hours) | (Staff Hours) | (Staff Hours) | {Staff Hours} | (Staff Hours) | (Staff MHours) {Staff Hours)
Project & Financial Mgmt. 1-8 4,800 4,800 - 3,200 3,200 2,200 2,200 1,600 1,600
Information & Education Program” i-8
Pre-Contact Office Inventory; Landowner 1-3 3,731 2,488 1,856 1,238 983 656 187 125
Contacts, Progress Tracking & Update
Inventory
Conservation Planning; Cost-Share 1-3 7,203 4,802 3,150 2,100 1,521 1,014 293 195
Agrmt, Development
Plan Revisions & Status Review & 1-8 2,701 1,801 1,181 788 614 410 118 79
Monitering
Practice Design & Installation 1-8
Upland Sediment Control 7.322 4,881 5,852 3,901 2,488 1,659 568 379
Barnyard Runoff Control 4,500 3,000 1,862 1,308 2948 632 597 398
Manure Spreading Mgmt. & Storage 2,070 . 1,380 3,450 2,300 888 580 540 380
Streambank Erosion Control 1,339 893 1,750 1,167 164 109 o} Q
Training 1-8 1,440 1,440 800 800 320 320 240 240
Total LCD Workload 35,107 25,485 23,201 16,802 10,123 7,590 4,161 3,376
Estimated Staff Hours Per Year Required for Years 1-3 5,980 4,265 3,788 2,688 1,857 1,212 618 481
Estimated Staff Hours Per Year Required for Ysars 4-8 3,427 2,'538 2,368 1,741 1,031 790 457 380

" The staff hours required to carry out the information and education program can be found in Chapter Nine.

Source: Wisconsin Department of Natural Resources; Wisconsin D

Sheboygan, Fond du La¢, Manitowe and Calumet Counties

epartment of Agriculture Trade and Consumer Protection; and Land Conservation Departments of:




Table 7-5. Total Project Costs at 75 Percent Landowner Participation Rate

Costs (State Share)

Sheboygan |Fond du Lac| Manitowoc | Calumet | Watershed
County County County County Total

Cost-Ghare Funds: Practices $1,153,232 $845,103 $258,173| $154,643| $2,411,151

Cost-Share Funds: Easements 151,000 226,000 32,000 0 409,000

Local Assistance Staff Support 573,988' 379,338" 184,952° 67,729'| - 1,206,007

Information/Education Direct®

Other Direct
(travel, supplies, etc.) 75,200 51,200 17,600 16,000 160,000

Totals| $1,953,420( $1,501,641 $492,725| $238,372| $4,186,158

1. Salary + Indirect = $34,000/year

2. Salary + Indirect = $38,000/year

3. The staff hours required to carry out the information and education program can be found in
Chapter Nine.

Source:  Wisconsin Department of Natural Resources: Wisconsin Department of Agricuiture Trade
and Consumer Protection; and Land Conservation Departments of: Sheboygan, Fond du
Lac, Manitowoc and Calumet Counties

Grant Disbursement and Project Management Schedule

Implementation may begin upon approval of this watershed plan by the Sheboygan County
Board; Fond du Lac County Board; Manitowoc County Board; Calumet County Board;
Wisconsin Department of Agriculture, Trade and Consumer Protection; and the Department

of Natural Resources. The priority watershed project implementation period lasts eight years.

It includes an initial three year period for contacting eligible landowners and signing cost-
share agreements. Practices on any cost-share agreement must be installed within a five year
period.

Under extenuating circumstances, the initial period for entering into cost-share agreements
can be extended by DNR for a limited period of time if it will result in a significant increase
in nonpoint source control. Limited extensions for the installation period for practices on
individual cost-share agreements must also be approved by DNR and DATCP.

The disbursement of the grants (Local Assistance and Nonpoint Source) to Sheboygan, Fond
du Lac, Manitowoc, and Calumet counties will be based on an annual workload analysis and
grant application process. The estimated grant disbursement schedule based on 75 percent
participation by eligible landowners can be found in tables 7-6a, 7-6b, 7-6¢, 7-6d, 7-6e; for
the entire watershed, Sheboygan County, Fond du Lac County, Manitowoc County, and
Calumet County, respectively. ‘
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Coordination With State and Federal Conservation Compliance Programs

The Sheboygan River Priority Watershed Project will be coordinated with the conservation
compliance features of the Wisconsin Farmland Preservation Program (FPP) administered by
DATCP, and the Federal Food Security Act (FSA)} administered by the Sotl Conservation
Service. DATCP will assist Sheboygan, Fond du Lac, Manitowoc, and Calumet County and
the SCS offices to identify landowners within the watershed that are subject to the compliance
provisions of FPP and FSA. Conservation Farm Plans were completed for all landowners in
FSA on December 31, 1989. Calumet County completed FPP plans in 1988, and Sheboygan,
Fond du Lac and Manitowoc county were completed with the FPP conservation compliance
plans by December 31, 1990.

There will be a need to implement the conservation plans and in the future amend these plans
during the implementation phase of the watershed project. Watershed project supported staff
will revise the conservation plans developed for FPP and FSA to include management
decisions and the installation of needed BMPs for nonpoint soutce pollution abatement while
addressing other resource conservation problems. This comprehensive approach to farm
planning will facilitate consideration of the various goals and objectives for all the programs
~which the landowner participates. ‘

Some eroding uplands in management categories 1 and 2 may need control, in addition to that
required for meeting sediment delivery targets, in order to meet soil erosion program goals
established through other state and federal programs. Where this occurs, technical and
financial assistance from the Nonpoint Source Program can be used to support practice design
and installation on these critical lands. This assistance applies only where the additional
control needed to meet soil erosion goals can be achieved using low cost practices.
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Table 7-6a. Grant Disbursement Schedule at 75 Percent Landowner Participation Rate for the
Sheboygan River Watershed

Project Year
[tem 1 2 3 3-8
Cost-Share Funds: Practices $491,095 $982,190 $982,190 $ 0
Cost-Share Funds: Easements 61,350 122,700 122,700 0
Local Assistance Staff Support 201,638 201,638 201,638| 610,433
Information/Education: Direct’ - 0 0 0 0
Other Direct: | 17,800 17,800 17,800 89,000
{travel, supplies, etc.)
Totals | $771,883 $1,324,328 | ~$1,324,328| $699,433

* The information/education direct funding amount can be found in Chapter Nine.

Source: Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture,
Trade and Consumer Protection; and Land Conservation Departments of: Sheboygan,
" Fond du Lac, Manitowoc and Calumet Counties

Table 7-6b. Grant Disbursement Schedule at 75 Percent Landowner Participation Rate for
Sheboygan County

Project Year

item 1 2. 3 3-8
Cost-Share Funds: Practices $238,146 $476,293 $476,293 $ 0
Cost-Share Funds: Easements 22,650 45,300 ‘45,300 0
Local Assistance Staff Support 99,326 93,326 99,328 285,308

information/Education: Direct’

Other Direct: 9,400 9,400 9,400 47,000
{travel, supplies, etc.)

Totals | $369,522 $630,319 $630,319 $332,308

" The information/education direct funding amount can be found in Chapter Nine.

Source:  Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture,
Trade and Consumer Protection; and Land Conservation Departments of: Sheboygan,
Fond du Lac, Manitowoc and Calumet Counties
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Table 7-6¢.
Fond du Lac County

Grant Disbursement Schedule at 75 Percent Landowner Pariicipation Rate for

Project Year

Item 1 2 3 3-8
Cost-Share Funds: Practices $169,021 $338,041 $338,041 $ 0
Cost-Share Funds: Easements 33,900 67,800 67,800 0
Local Assistance Staff Support 61,934 61,934 61,034 193,584
Information/Education: Direct’
Other Direct: 6,400 8,400 6,400 32,000

{travel, supplies, etc.)
Totals | $271,255 $474,175 $474,175 $225,584
' The information/education direct funding amount can be found in Chapter Nine.
Source:  Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture,
Trade and Consumer Protection; and Land Conservation Departmeénts of: Sheboygan,
Fond du Lac, Manitowoc and Calumet Counties

Table 7-6d. Grant Disbursement Schedule at 75 Percent Landowner Participation Rate for

Manitowoc County ’

Project Year

item 1 2 3 3-8
Cost-Share Funds: Practices $53,000 $105,999 $105,999 $ ¢
Cost-Share Funds: Easements 4,800 9,600 9,600 0
Local Assistance Staff Support 30,273 30,273 30,273. 94,182
Information/Education: Direct”
Other Direct: 2,200 2,200 2,200 11,000

{travel, supplies, etc.)
Totals| 90,273  $148,072|  $148,072| $105,182

" The information/education direct funding amount can be found in Chapter Nine.

Source:

Wisconsin Department of Natural Resources; Wisconsin Department of Agriculture,

Trade and Consumer Protection; and Land Conservation Departments of: Sheboygan,
Fond du Lac, Manitowoc and Calumet Counties
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Table 7-Ge.

Grant Disbursement Schedule at 75 Percent Landowner Participation Rate for
Manitowoc County

Project Year

1 2 3 3-8

Cost-Share Funds: Practices $30,929 $61,857 $61,857 $ 0
Cost-Share Funds: Easements 0 0 0 0
Local Assistance Staff Support 10,10;4 10,104 10,104 37,380
Information/Education: Direct’

Other Direct: 2,000 2,000 2,000 10,000

(travel, supplies, etc.)
Totais $43,033 $73,961 473,961 $47,360 ‘

" The information/education direct funding amount can be found in Chapter Nine.

Source:

Wisconsin Department of Natural Resources; Wisconsin Department of Agricuiture,

Trade and Consumer Protection; and Land Conservation Departments of: Sheboygan,

Fond du Lac, Manitowoc and Calumet Counties
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CHAPTER EIGHT
URBAN IMPLEMENTATION
STRATEGY

Introduction

This chapter provides guidance for meeting the nonpoint source control program for the
urban portions of the watershed (as described in chapter six). Urban areas are defined as
those areas which are currently incorporated or have the potential to be incorporated within
the next 20 years. This chapter describes the agencies and governments involved in the
implementation process, their responsibilities, and the grants which are used to convey funds
for carrying out the implementation of this plan.

Program Participants—Roles and Résponsibilities

The specific roles and responsibilities for program participants are summarized below. The
primary participants include local units of government (cities and villages); the DNR; other
agencies; landowners and land operators. Where applicable, the roles and responsibilities are
discussed according to the previously described "core" and "segmented" approaches to
project implementation (as described in chapter six). As noted in chapter one, "Plan Purpose
and Legal Status", implementation begins following approval of this priority watershed plan
by the counties, DATCP, and DNR.

Cities and Villages

“Core" Program Roles and Responsibilities; The following is a schedule for implementing
the "core” elements of the urban nonpoint source control strategy for this priority watershed
project. These items must be agreed to by the city or village before continuing to the next
phase of implementation. Each community wishing to participate must:

1. Identify in writing to DNR an authorized representative for the local unit of
government.

2. Adopt an adequate ordinance, develop administrative procedures, and determine
needed staff to provide construction site erosion control.
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Develop and implement a community specific program of urban "housekeeping"”
practices that reduce urban nonpoint source pollution, This may include but is not
limited to a combination of information and education efforts, adoption of
ordinances regulating pet wastes, and changes to the timing and scheduling of leaf
collection. The content of the community specific program and a schedule for
implementation will be negotiated by the Tocal unit of government and the DNR
within 12 months of the start of implementation.

Prepare and submit to DNR annual work plans for staff needs and activities
necessary to implement the project.

Prepare and submit to the DNR an annual report for the purposes of monitoring
project implementation.

Participate in the annual watershed project review meeting,
If necessary, enter into a Local Assistance Grant Agreement (described later in this

chapter) with the DNR. The responsibilities of the cities and villages related to this
agreement is described later in this chapter,

Cities and Villages "Segmented" Program Roles and Responsibilities: The elements of
the segmented program are described in Chapter Six. Cities and villages may begin carrying
out the segmented portion only upon substantial completion of the "core" program. The
installation of approved management practices on private lands (for example: streambank
protection or wet detention on a shopping mall) before the completion of the "core" program.
The following are the roles and responsibilities of each city or village to carry out the
"segmented” program.

Develop a community-based implementation approach for carrying out the
segmented portion of the program. This approach should include:

e  For existing developed area: the identification of the selected high priority
areas (or segments) the community will investigate for the installation of
nonpoint source control measures. This list is meant to provide a starting
point for where nonpoint source control measures will be used. The list can
be amended throughout the 8 year project period,

Certain industrial areas are excluded from funding of nonpoint pollution
control practices through the watershed project. These conditions are defined
in detail in NR 120.10.

Based on discussions with the cities and villages of the project area examples
of potentia] high priority areas are given below:
City of Sheboygan: The shopping mall and commercial strip
development along Taylor Drive will be investigated for the feasibility of
nonpoint source control practices.

t
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City of Sheboygan Falls: The dry basin which serves the industrial park
on the northwest side of the city will be studied for it’s potential for
conversion to a wet detention pond.

Village of Kohler: The Kohler Company industrial may not be an
appropriate segment to identify because runoff from this area will likely
be controlled through the federal stormwater permit program,

City of Kiel: The drainage area which includes Fremont Street between
First Street and Seventh Street (downtown area) will be studied for the
feasibility of nonpoint source control practices.

Village of Elkhart Lake: The portion of Elkhart Lake which drains to
the beach south of East Street will be studied for the feasibility of
nonpoint source control practices.

For the areas planned for development: A description of the authorities and
agreements that will be developed among the city or village and the towns
and/or county to address the nonpoint control needs of the unincorporated
areas most likely to undergo development. The agreements should include
how construction erosion will be controlled in the unincorporated areas.

For both the existing and planned areas: The identification of the funding
sources (both public and private) that will be used to pay for the “local share"
of the nonpoint source control program.

For the planned areas: The types of nonpoint source control measures that
will be used (on site verses off site control measures)

Conduct engineering feasibility and site location studies for urban nonpoint source
control practices in high priority areas for existing urban development. The type
and manner of practice installation will be guided by these detailed engineering
studies. A commitment to implement the recommendations will be required as a
condition for financial assistance of subsequent feasibility studies.

Adopt, administer, and enforce a comprehensive stormwater management ordinance
for planned urban development within 12 months of completion of an approved
State "model" ordinance.

If necessary enter into Local Assistance Grant Agreement or Nonpoint Source Grant
(described later in this chapter) with DNR.

Enter into cost-share agreements (described below) for best management practices.

For practices installed and maintained by private individuals, the cost-share
agreement is between the landowner and the city or village.
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The local units of government will be required to:

e  Design (or contract for the design) of best management practices and verify
proper practice installation.

e  Reimburse cost-share recipients for the eligible costs of installing BMPs.
e Monitor landowner compliance with requirements of the cost-share agreement.
For practices installed and maintained by the city or village, a Nonpoint Source

Grant between the city or village and the DNR is developed. This grant is
described later in this chapter.

Department of Natural Resources

The DNR has been statutorily assigned the overall administrative responsibility for the
Wisconsin Nonpoint Source Water Pollution Abatement Program. This includes providing
financial support for local staff and installation of management practices, assisting local units
of government to integrate wildlife and fish management concerns into selection and design
of BMPs, and conducting project evaluation activities.

The Department’s role in assisting local units of government in carrying out the "core" and
"segmented" activities are as follows.

Core Program Roles and Responsibilities

Assist local units of government to develop and adopt construction erosion control
ordinances. ’

Review community specific programs of urban "housekeeping" practices for
nonpoint source control,

Review and approve annual work plans for staff and activities necessary to
implement the project.

Review and approve annual project implementation reports.
Participate in the annual watershed project review meeting,.

Track changes in urban pollutant loads using information supplied by local units of
government.
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Segmented Program Roles and Responsibilities

°  Assist communities to develop priorities, schedules and requirements for segmented
activities.

®  Assist communities to develop a comprehensive stormwater management ordinance
for planned urban development, Assist communities with adoption and enforcement
of stormwater management ordinances.

®  Participate in the selection of BMPs and approve practice designs. Review nonpoint
source cost-share agreements signed by local units of government with eligible
landowners.

¢  Enter into Nonpoint Source Grant Agreements with the eligible lands the local unit
of government owns or operates.

®  Review designs of urban nonpoint source control practices for which cost-share
agreements are signed. ‘

®  Reimburse cost-share recipients for the eligible costs of installing BMPs. at the rates
consistent with administrative rules and those established in this plan,

Landowners and Land Operators

In some situations, private landowners will install BMPs on their property. They can be
important participants in the urban implementation strategy. Eligible landowners will
participate in the project by signing cost-share agreements with local units of government.

Other Agencies with Urban Implementation Responsibilities

Soil Conservation Service (SCS): This agency works through the local land conservation
committee to provide technical assistance for planning and installing conservation practices.
The local SCS personnel may work with the local units of government in selected
circumstances to provide assistance with technical work.

University of Wisconsin Extension (UWEX); County and Area Extension agents will
provide support in developing and conducting a public information and education program
aimed at increasing participation in the project.

The UWEX area agent in southeastern Wisconsin specializes in urban information/ education
programs and will help the cities and villages develop their programs.
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Best Management Practices (

BMPs Eligible For Cost-Sharing And Their Rates

Best management practices are those practices identified in NR 120.14 and selected in this
watershed plan to be the most effective in reducing nonpoint sources of pollution. Design
and installation of the urban and rural best management practices must meet the conditions
listed NR 120.14,

Preliminary specifications for the structural urban practices are described in Appendix C.
Application of these practices will be guided by technical assistance provided by the DNR,
Eligible practices and state cost-share rates are listed below.

Table 8-1. State Cost-share Rates for Urban Management Practices
Best Management Practice State Cost-Share Rate

Critical Area Stabilization | 70%

Grade Stabilization Structures 70%

Shoreline and Streambank Stabilization ' 70%

Shoreline Buffers 70%"

Wetland Restoration | 70%’

Structural Urban Practices | 70%?

Upgraded Street Cleaning® | 50%

! Easements may be available in conjunction with these practices.

Z Applies only to structures for established urban areas.

% Described in Appendix C

Source: Wisconsin Department of Natural Resources’

Activities and Sources of Pollution Not Eligible for Cost-share Assistance

The following is a partial list of ineligible activities for cost-sharing in urban areas.
NR 120.10 contains a more complete list of ineligible activities.

e  Operation and maintenance of cost-shared best management practices (BMPs)
Construction erosion control practices

e  Structural BMPs for new urban development
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©  BMPs installed prior to signing cost-share agreement

e Activities covered under the Wisconsin Pollution Discharge Elimination System
(WPDES) Program

e Septic system controls or maintenance

e Dredging activities

°  Activities and structures intended primarily for flood control
®  Purchase of land

e Storm sewers or re-routing of storm sewers

®  Controls for runoff from selected industrial areas

Nonpoint Source Grant Agreement
and Administration

The Nonpoint Source Grant Agreement transmits funds from the DNR to the cities or
villages to help pay for the installation of BMPs. The agreement usually runs for the full
length of the project (8 years) and may be amended as needed. Once this grant is signed by
both parties, then the city or village is funded to cost-share practices on municipal land. If a
practice is to be installed on private lands, then the funds are passed on to the landowner
through a Cost-share agreement. Cost-share agreements are described below. The
procedures for administering cost-share agreements and nonpoint source grant agreements are
the same as those presented in the rural implementation strategy and contained in NR 120,

Cost-Share Agreement and Administration

Purpose and Responsibilities

Consistent with s. 144.25, Stats., and Chapter NR 120, cost-share funding is available to
landowners and local units of government for a percent of the costs of installing BMPs to
meet the project objectives. Cost-share agreements must be entered into by a landowner and
the city or village within three years after approval of this watershed plan. The DNR may
approve an extension to this schedule if circumstances warrant a change. The cost-share
agreements are filed as part of the property deed.

In the cases where a BMP is to be installed by a private landowner (on private lands) the city
or village enters into the Cost-share agreement with the landowner.
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As described in Chapter NR 120.13; practices included on cost-share agreements must be
installed within the schedule agreed to on the cost-share agreement. Practices must be
maintained for a minimum of ten years from the date of installing the final practice included
in the cost-share agreement.

Local, state, or federal permits may be needed prior to installation of some BMPs. Practices
affecting wetlands or the shoreline areas of lakes and streams are most likely to require a
permit. These permits are needed whether the activity is a part of the watershed project or
not. The cost-share recipient is responsible for acquiring the needed permits prior to
installation of practices.

Local uniis of government are responsible for enforcing compliance of cost-share agreements
to which they are a party. The responsible party will insure that BMPs installed through the

program are maintained in accordance with the operation and maintenance plan for the
practice.

Identifying Wildlife and Fishery Needs

The local units of government will consult with DNR’s District wildlife management and
fisheries management staff to optimize the wildlife and fish management benefits of nonpoint
source control BMPs. Specifically, the DNR will be contacted if;

e  Streambank protection practices are considered.

¢  Wetlands or other wildlife habitat components will be adversely affected by
installation of BMPs.

The DNR staff will assist by:
¢  Identifying streambank protection practices that benefit fish and wildlife.

e  Identifying wildlife habitat components that could be incorporated into vegetative
filter strips along streams or in upland areas.

¢  Providing technical assistance when the installation of BMPs will require the
removal of obstructions or other wildlife habitat by proposing measures to minimize
impact on wildlife habitat.
°  Assisting in questions concerning effects of nonpoint source BMPs on wetlands.
Cost Containment Procedures
Cost containment procedures for local units of government are governed by state statute.

The statutory requirements will apply to the cases where the city or village is the cost-share
~ recipient, | :
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In the cases where a private landowner is the cost-share recipient; a minimum of three
competitive bids must be received for the construction of the practice. The landowner must
provide copies of the bids to the city or village before initiating construction. Cost-share
funding will be provided based upon the lowest bid.

Local Assistance Grant Agreement Administration

General Information

‘The Local Assistance Grant Agreement (LAGA) is a grant from the DNR to local units of
government for supporting their staffing and direct costs of carrying out the urban
implementation strategy. Each local unit of government will have its own agreement,
Consistent with NR 120.21 these grant funds will be used for:

e  additional staff to implement the project
¢  conduct information and education activities

e  design and construction checks of best management practices on land owned by the
local unit of government.

Other items such as travel, training, and certain office supplies are also supported by the
LAGA. Table 8-2 summarizes the level of support for the various eligible activities.
Further clarification of eligible costs supported by this grant is given in Chapter

NR 120.14(4) and (6).

Table 8-2. Urban Implementation Activities Eligible for State Funding

Activity State Funding Rate

Develop Construction Erosion Control Ordinances 100%
Develop Stormwater Management Ordinances 100%
Engineering Feasibility Studies (Existing Urban Area} 100%°
Stormwater Management Studies (Planned Urban Area) 100%!
Design and Engineering for Structural BMPs 100%
Staff for Enforcing Construction Erosion and 100%?
Stormwater Management Ordinances

! Funding not available for drainage or flood control
? Funding limited to 5 years. Staffing level based on approved work plan
Source: Wisconsin Department of Natural Resources
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Application Procedures

An annual review of the Local Assistance Grant Agreement is conducted through
development of an annual work plan by the local unit of government. This plan estimates
the work needed to be accomplished each year. The work plan is provided to the DNR for
review and clarification, Along with the work plan, a grant application form is sent. Funds
needed to complete the agreed upon annual workload are amended to the local assistance
grant agreement,

Fiscal Management Procedures, Reporting Requirements

The local units of government are required to maintain a financial management system that
accurately tracks the disbursement of all funds used for the Sheboygan River Watershed
Project. The records of all watershed transactions must be retained for 3 years after the date
of final project settlement. A more detailed description of the fiscal management procedures
can be found in NR 120.25 and NR 120.26. NR 120 requires quarterly reports from each
local unit of government accounting for staff time, expenditures, and accomplishments
regarding activities funded through the watershed project. Reimbursement requests may be
included with the submittal of the quarterly project reports.

Urban Budget and Staffing Needs

The urban program budget and staffing requirements include several key components. These
are presented below, along with estimates of budget and staffing needs if available at this
time.

Engineering Feasibility/Siting Studies

Table 8-3 estimates that detailed engineering feasibility studies will be needed for about
3,400 acres of existing urban development in order to choose and site practices. Most of
these studies will probably be carried out by the private sector, with most of the cost borne
by State funding. Among other things, these studies will determine the actual practice needs
and costs. No estimate of this cost has been made at this time.

Table 8-3 shows that studies to choose and site stormwater practices in areas of new
development will be needed for about 1200 acres. Most of these studies will probably also
be carried out by the private sector, with the cost borne partly by state funding and partly by
local units of government. No estimate of this cost has been made at this time.

- Detailed Engineering Designs

Once practices are sited, designs must be prepared. These designs may be prepared by the
private sector or by local government staff. The cost of site designs for structural practices
located in existing and planned urban areas is included in cost estimates presented in the

following section. It has been assumed that designs are prepared by the private sector.
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Design work for BMPs in existing urban areas are supported 100 percent by the DNR and
are included under the state’s costs.

Cost of Installing Structural Practices in Existing Urban Areas

There are many factors that can affect the cost of constructing practices to control existing
urban runoff. Key factors include labor rates, land costs, excavation costs, and cost of re-
routing storm sewers.

The relative importance of these costs will vary tremendously on a case-by-case basis. Land

costs will vary by community, and include acquisition costs for land procured from the

private sector and the opportunity cost of using land currently held in the public domain.
Excavation costs for structures that must be put underground, such as detention chambers,

~ are several times greater than if the excdvation is for a surface structure. Finally, re-routing

storm sewers to get urban stormwater to the site of control practices can be costly.

Table 8-3 presents cost information for wet detention needed to implement the recommended
urban program in existing urban areas. This table assumes that all basins are put on open

land, and includes only the cost of designing and constructing the practice, Land costs, and

the cost of re-routing storm sewers are not included and these costs are not eligible for state
cost sharing.

Under these assumptions, the cost of providing detention is about $2.24 million for the entire
project. The state share would be $1.14 million and the share paid by local governments and
landowners would be $1,09 miltion.

In densely urbanized areas, the additional cost factors identified above can dramatically
increase the cost of detention. Extensive re-routing of storm sewers and variable land values
can increase the cost of detention on open land from the $40,000/acre of wet pond surface
average used for the costs estimations. These additional costs are not eligible for support
under the Nonpoint Source Program, and consequently would become part of the local share.

Cost of Installing Structural Practices in Planned Urban Areas

Table 8-3 presents an estimate of the cost for wet detention in planned urban areas. The
factors that make retro-fitting so expensive should not be of concern in developing areas, as
good planning can assure that land is set aside and stormwater practices located in harmony
with the conveyance systems.

Table 8-3 shows that an estimated $1.52 million will be required to instalt wet detention in
the planned urban areas. Land costs are not included and would be additional. These
control measures can be designed into the newly platted areas and the costs borne by the
developer and consumers. The entire cost would be borne locally, as Nonpoint Source
Program funds are not used for practices in areas of new development.
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Table 8-3.

Urban Management Practine Meeds

?35*5 “umd‘ios Costs’

Sireat sirest Wet | Wet
Acres Sweeping Sweeaping Datention Detention
2 Miles/Yr. (395“(5'@{;'_,_? M_:fk_uﬂs B Costs? _Total Costs
SHEBOYGAN ) N A
Exisiing Lands 4,281 418 | 81 0!5(}7 ) 4.5 ) 1.1 76,000 | 81,186,450
Planned Lands | 450 ol o] 40| 192,000 192,000
Total | 4,731 418 N 15:.,;35@ 28.5 1,368,000 1,378,450
SHEBOYGAN FALLS
Existing Lands 687 64 ?;“,_GOG 4.0 182,000 193,600
Planned Lands | 414 of ol 80| 28s000| 288000
Total | 1, 'IO? 54 N ;-;;1-5,4600 7'7170.0 480,000 481,600
KOHLER “ -
Existing Lands 170 13 7 320 1.5 72,000 72,320
Planned Lands 108 Ow i} 0.9 43,200 43,200
Total 278 1{:; 32“0 2.4 115,200 115,520
KIEL 7
Existing Lands 271 54 1,350 1.5 72,000 73,350
Pianned Lands 255 ¢ 0 %.0 182,000 192,000
Total 526 ha 1,350 5.5 264,000 265,350
ELKHART LAKE 7
Existing Lands 25 ’ 0 0.3 12,000 12,000
Planned Lands ’ 0 ° 0 0
Total _. 25 0 _ G (,);ik_._m 12,000 m‘i 2,000
TOTAL URBAN COSTS | 3 7 ¢2 238,200 | 62,252,920

1. This table assumes the full managmnem FiﬂDiFH’iE,ﬂidtiOﬂ program (as described in Chapter

Six) is carried cut by each community,
2. This is acres of critical lands as defined on Table §-8,
3. This is the sweeping cosis for the community 0 attain the "base level” of sweeping.
"Base level” is described in Appendix C.
Costs based on $25/curb mile; Attaining this leve! is not eligible for cast sharing.
4. These costs based on:
Costs do NOT include land purchase and stormsewer pipe rerouting.
5. These practice needs were not evaluated for the village of Elkhart Lake.

Engineering Dasign =

$8,000/ac; Construction =

$40,000/ac;

Sources: for costs: SEWRPC Technical Report No, 31 (Draft Jan. 1930) qnd Demonstration
detention pond for Bemis Company, Sheboygan Falls,
for practice needs: Wisconsin Department of Natural Rescurces; l cities of Sheboygan,
Sheboygan Falls and Klei and wllage*‘ 0{ Kohier and lehart Lake




Table 8-4, Estimated State and Local Share of Urban Management Practice Costs
Street Sweeping' Wet Detention
Total State Local ‘
Cost/Y Share! Share Total Costs State Share | Local Share®
Sheboygan $10,450 $ 0 $10,450 $1,368,000 $882,000 $4386,000
Sheboygan Falls 1,600 0 1,600 480,000 144,000 336,b00
Kohler 320 0 320 115,000 54,000 61,000
Kiel 1,350 0 1,350 264,000 54,000 210,000
‘EIkart Lake — 0 12,000 10,800 1,200
Total
Urban Costs $13,720 $0 $13,720 $2,239,000 $1,144,800 $1,094,200
1 Sweeping costs assume that the full implementation program is carried out and that % of the
critical lands (industrial, commercial and high density residential) are swept at the base level
Detailed feasibility studies for each critical area within a community will determine the actuai
street sweeping (and other practice) needs,
2. Figures do not includercosts of land acquisition, stormsewer rerouting or maintenance,

Sources: for costs: SEWRPGC Technical Report No. 31 (Draft Jan, 1990); and Sheboygan Falls
demonstration project costs
for practice needs: Wisconsin Department of Naturai Resources; cities of Sheboygan,
Sheboygan Falls and Kiel: and villages of Kohler and Eikhart Lake

Operation and Maintenance for Structural Practices

Operation and maintenance costs for detention are about 5 percent of the capital construction
cost per year. This cost is not included in table 8-3. This cost is supported locally.

Cost of Street Sweeping in Existing Urban Areas

Table 8-3 shows the estimated cost of sweeping 50 percent of the critical urban land uses as
part of a program that phases in the required level of wet detention. The costs presented in
the table assume a total cost of $25 per curb mile. Principal component costs include wages
and salaries (34 percent), indirect labor benefits and overhead (9 percent), maintenance and
fuel (25 percent), equipment depreciation (16 percent), and litter disposal (16 percent). The
total annual cost of improving local street sweeping programs to the "base" level
‘recommended in this plan is about $13,720, The "base" level street sweeping program is
described in Appendix C. In general, the base level program consists of a once/week
sweeping frequency of commercial, industrial, high density residential, and highway streets
from March to November. The costs of street sweeping to this level is not eligible for state
cost-share funding.
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Cost of Preparing Construction Site Erosion Control Plans

This cost has not been estimated. It will be supported primarily by the private sector to meet
requirements of local ordinances,

Cost of Installing Construction Erosion Control Practices

This cost has not been estimated. It will be supported primarily by the private sector to meet
requirements of focal ordinances.

Cost of Administering 2 Construction and Stormwater Control Ordinances |

This is potentially a significant cost for some communities. An estimate has not been made.
For the first five years, the local governments costs of providing additional staff to administer
and enforce ordinances will be supported 100 percent by the Department of Natural
Resources. After the first five years, the cost of continuing the ordinance programs must be
supported locally.
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CHAPTER NINE
VIATION AND EDUCATION
STRATEGY

Purpose and Perspectives

The primary purpose of the information and education (I&E) strategy for the Sheboygan
River Priority Watershed is to enhance the implementation of watershed plan objectives.

To achieve the most impact with available funds, educational program planning was viewed
from several perspectives:

e  Key audiences capable of having the greatest impact on the resource because they
own, manage, or help govern critical lands.

®  Key messages from the watershed project that need to be relayed.

@  Potential uses of activities such as providing information, promoting participation,
- and instruction on specific practices.

e Opportunities for combining public and private efforts.
¢ Critical time lines associated with phases in the watershed project.
e  Educational approaches that are most effective for the purpose.

The resulting educational strategy includes recommendations for both general and specifically
targeted activities. It recognizes that certain targeted audiences hold the key to actions that
can produce the most immediate and substantial improvements in water resources. At the
same time, the plan acknowledges that educational activities designed for general audiences
are important. This recognizes that numerous encounters with information are often required
to motivate positive action. The general activities also address public "right-to-know" and
"momentum-building” objectives. Even so, targeting audiences and refining messages will
occur to the greatest degree possible to maximize cost efficiency and program impact.
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Key Audiences and Outcomes

Ideally, the watershed project would be able to reach all key audiences throughout project
implementation. However, the realities of limited staff and resources require prioritizing
activities for each stage of the project. Key audience groups include:
Those who must act:

¢ business and industry

¢ Jocal elected and appointed officials

® mfal landowners and operators (farmers)

e urban homeowners/residents
Those who can support change:;

® agricultural organizations

® civic and service groups

e concerned citizens

¢ conservation and environmental groups

* fishing, boating and other water resource user groups
Future actors and supporters:

® youth

¢ teachers and youth leaders

° general public

For the sign-up period, audiences will be addressed according to the following desired
outcomes (in order of priority): '

1. Watershed project participation, primarily through:
a. Cost-sharing agreements with local governments or rural landowners, and

b. Community action through regulation of nonpoint source pollution (ordinances)
or proper management (public works programs).’
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2. Widespread individual action on a voluntary basis without a cost-sharing
agreement, including urban residents using good "housekeeping" practices and rural
landowners using nutrient and pesticide best management practices.

3. Using other state and federal conservation programs to achieve water quality
objectives in ways complemeritary to the Nonpoint Source Program.

4. Support of the watershed project through understanding, acceptance, and advocacy
of project goals.

5. Increased awareness that the project exists and of what is being accomplished.

More than one of these outcomes may apply to an activity and audiences may overlap. Also,
priorities will change as the project moves beyond sign-up through implementation to
evaluation.

Factors Affecting the I&E Strategy

Strengths

From an information and education perspective, there are factors which may enhance project
implementation. The population within the watershed is observed by staff to be more homo-
geneous than, for example, the nearby Milwaukee River Basin in which Fond du Lac and
Sheboygan also have major watershed projects. Although there is some inclination among
rural and urban groups to see the other as causing much of the nonpoint source pollution
problem, the division is not great and there appears to be a fairly good sense of shared
responsibility, both related to problems and solutions. Many communities, for example,
have expressed concern and supported ordinances for construction erosion control, while
farmers have expressed corresponding views regarding their needed actions.

There is a strong farming tradition with an agriculturally driven economy in large parts of
the watershed with few absentee landlords, multiple generations involved in family farming
operations, and significant emphasis on continued dairying, These conditions generally favor
the acceptance and adoption of soil and water conservation practices, that control nonpoint
source pollution.

There are many parks in Sheboygan, a major sport fishing industry on Lake Michigan, large
public fishing and hunting areas at the Sheboygan and Kiel marshes, and heavy use of inland
lakes. This suggests strong local interest in outdoor recreation, Combined with the
prominence of the Sheboygan River, these resources are seen as valuable assets, worth
protecting and improving. Also, much of the water-based recreation in the Sheboygan River
watershed is by local residents. Such factors tend to elevate the importance of the Priority
Watershed Project and encourage make media, thereby enhancing the I&E program.
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In the urban area, the concentration of development in the Sheboygan Falls, Kohler, and
Sheboygan corridor can be an advantage. A relatively small stretch of river is affected,
though significantly, by urban pollutant runoff. While not unique to this watershed, a small
percentage of the land under construction at any given time contributes a large portion of the
sediment, even when viewed watershed-wide. This should be controllable through. properly
enforced ordinances. Education will play a key role.

Finally, there is a very active network of civic, service, environmental, and youth groups in
the watershed. Each of these groups has the potential to play a positive role in building
momentum for watershed plan implementation. The influential and independent Water
Quality Task Force for Sheboygan County indicates local interest and support.

Weaknesses

There are also a number of factors that can complicate project implementation or affect
future perceptions of success. A number of these factors are beyond the control of the
Sheboygan River Priority Watershed Project but recognizing and dealing with them openly
and objectively will benefit information and education efforts.

According to the inventory of the lower river, water quality is fair to good and the major
nonpoint source pollution problems are turbidity/suspended solids and bacterial
contamination. However, water quality and the fishery are substantially impacted by other
factors as well, specifically polluted sediments and several impoundments. Therefore,
dramatic improvements for fishing, swimming, and aesthetics will require more than
nonpoint source pollution control.

In the scope of the nonpoint source pollution control, but beyond the scope of this particular
project, is the pollution contribution to the lower Sheboygan River by major tributaries. The
heavy sediment and nutrient load from the Onion and Mullet Rivers can greatly affect the
Sheboygan River main stem below the Roller Mills Dam. While the Sheboygan River
project will alone bring improvements, general information and education on the importance
of nonpoint source pollution control could benefit the substantial tributary areas noted. Such
I&E activities, however, do not fit within the strategy tables that follow.

In upstream areas, the I&E challenge associated with tributary streams is somewhat different,
While the Sheboygan River corridor is generally in good shape, with woods and
comparatively little direct cattle access or cropping up to the banks, many small tributaries
exhibit the opposite. With high nutrient loadings, there is excessive weed and algae growth.
High sediment loading has silted bottoms and eliminated fish habitat. High bacteria counts
make recreation inadvisable and low dissolved oxygen levels preclude much aquatic life. In
short, many small tributary streams are not recognized as significant water resources. There
has been channelization, extensive wetland drainage, and nearly complete loss of a natural -
stream corridor in some arcas. Here, other efforts may need to work in combination with
the Priority Watershed Program to restore the integrity of tributary streams.
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From an I&E perspective, the value of such streams in functioning as part of a total
watershed system must be woven into activities. The quality of the Sheboygan River main
stem can only be as good as the collection of its parts, and improvements to previously
neglected tributaries should also emphasize improvements to the Sheboygan River.

Effective Methods to Reach Key Audiences

Key audiences have been grouped into four categories for this educational plan:
1.  rural landowners and operators
2. local governments
3. urban residents
4. civic, sérvice, environmental and youth organizations

The educational methods selected to reach key audiences in this watershed are methods used,
to varying degrees, in other watersheds around the state:

®  one-to-one contacts with a folder of materials tailored to each landowner
¢  watershed newsletters
e demonstration projects and tours
¢  town and muniéipal meetings
¢  agricultural practices meetings
- o workshops on construction erosion control and stormwater management
e  fact sheets on recommended practices
e  local radio talk shows and news programs
e articles in local newspapers
e  speakers for various organizations
e  exhibits at county fairs and local events, especially water-related ones

e  youth group projects
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Emphasis placed on certain activities and approaches will characterize the Sheboygan River
project I&E strategy.

As a result of agricultural stability and expressed support of the Advisory Committee,
meetings will be used quite heavily, more so than in other projects. This will help build
momentum and solicit participation in both the cost-sharing program and other contributions
to the clean-up effort. Virtually all governmental units and organizations will be reached
through such means, as will key groups of rural landowners, A community-to-community
and neighbor-to-neighbor support network is viewed as feasible by local watershed project
staff. And Advisory Committee members have endorsed and selectively agreed to participate
in a Speakers Bureau to help facilitate this network.

The lower river has salmon and lake trout runs. Therefore, the urban section has the
potential for a very valuable fishery once PCB contamination and turbidity are reduced and
migration barriers removed. Fortunately, remedial actions on the PCB problem are already
underway. Again, such actions are beyond the scope of this plan, but the I&E activities can
help distinguish important components of the complete water quality picture and promote
necessary relationships.

“Workshops that are part of an areawide educational effort will be used to complement
important one-on-one contacts to help establish crucial construction erosion controls in urban
areas.

Table 9-1 indicates the different types of I&E activities included in the educational strategy.
They generally fit one or more of the following classifications.

®  activities that motivate individuals and/or groups to action
° activities that provide instruction on how to take appropriate action

©  activities that develop an understanding of how the priority watershed project works
(describing steps involved in signing-up, time lines, etc.)

®  activities that share progress, to reinforce awareness and motivate by positive
example

©  activities that promote project visibility and the need for clean water

Educational Project Workload and
Lead County Concept
During the sign-up period under the watershed project,‘there is a clear need to establish

cost-sharing agreements with as many eligible individuals and communities as possible
(ordinance development and housekeeping practices can be pursued after this period ends, as

?
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well as during it). In order to accomplish this, county staff must be available to make the
necessary contacts and then commit to the necessary follow-through. These one-on-one con-
tacts illustrate a fundamental type of education. However, they are considered a part of the
technical implementation process and are budgeted elsewhere. Key educational materials, to
make this process more effective, are covered in this plan.

The educational strategy tables reflect a collective decision on the part of the counties to
informally practice a "lead county concept.” Having Sheboygan and Fond du Lac counties
serve as leaders for the multi-county educational activities under the project should result in
greater efficiency. This is because Manitowoc County and, especially, Calumet County each
contain a small portion of the watershed. Examples of activities affected by this "deferral”
to a lead educational county would be tours, newsletter articles, news releases, radio
programs, and certain public meetings.

- Educational Strategy

The initial years of educational activity within the Sheboygan River Watershed will be the
most ambitious because the groundwork needs to be established for a successful and exten-
sive program. Therefore, activities for the first three years (the sign-up period for cost
sharing)are set forth in greater detail in tables 9-1 and 9-2 (Appendix D describes the
activities). The tables indicate the need for an average of about 1,040 hours and $13,000 per
year to support information and education activities for the watershed project during the
sign-up period.

Some general information for the remaining years of the watershed project is included in
Appendix D, but most details will be filled in during the updating process. The educational
strategy will be updated regularly, probably on an annual basis. The first update will rank
among the most important because of insights gained during the initial period of project
sign-up and implementation.
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Table 9-1. Educational Materials and Events--$heboygan River Watershad

Responsible Parties (hours)'

- Sheboygan Sheboygan Fond du Lac Fond du Lac
County UWEX County LCD County UWEX © County LCD
Year Year Year Year
Educational Material/Event 1 ' 2 3 1 2 3 1 2 3 1 2 2 Comments

9¢1

Printed Materials

Watershed newsletter editorial leadership 40 40 40 - - - - - - -- - -- | State-lovel printing and editorial
assistance available

Contributing newsletter articles® 20 20 20 20 20 20 20 20 20 20 20 20

Watershed folder? 10 5 - 40 20 10 10 B - 20 10 5 Contents adapted for individual
landownars/municipalities

Demonstration project fact sheets 20 - - 20 - - - - - 20 - « f Published through area UWEX
See also: Demaonstrations

Yard care fact sheets® - - - - - - 30 - - - - -- | Published through area UWEX

Fact sheet regarding easements?® - s - 10 - - - -1 - 10 - -- § Review assistance only

Fact sheet i'egarding wetland restoration? - - -1 (10} - -- - - -§ (10) - — [ If suitable material is not
pre-existing

Fact sheet regarding wildlife benefits of - e -f {10 - - - - -8 {10} - -- ¢ If suitable material is not

selactad nonpoint control practicas? pre-existing

Fact sheet/materials for storm sewer stencilling 10 - B - -- - - - - - - -

Fact sheet adaptation? - - - 5 - - - - - - - -« & Logo artwork; various aspects of
tura! and urban program. Many
from Milwaukee River Program

Existing materials (available supplies or - B e . 10 5 - 5 - -- 10 5 --

reprints)®*
Brochure on waste oil racycling 5 - - - - - 5 -- - - - -

Audio-Visual Materials

Watershed slides® -] - - ¢ 5 5 ] - - 10 5 5 [ Heiping shoot or assemble

Info source tapes--yard care and waste oil - s - - . - - 5 - - - -~ § Part of District-wide UWEX system
recycling? of educ. via telephone

Videotape purchase - - - 5 - - B - - 5 - -- i Receant series on NPS control

Video playback/projection equipment purchase - - - 5 - - - - - 5 - -- § For use with exhibits and meetings

Subtotal Hourly Commitments 115 70 60} 145 50 35 75 30 20F 120 40 30
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Table 8-1. Educational Materials and Events--Sheboygan River Watershed

Responsible Parties {hours}’

Sheboygan Sheboygan Fond du Lac¢ Fond du Lac
County UWEX County LCD County UWEX County LCD
Year Year Year Year
Educational Material/Event 1 2 3 1 2 3 ] 2 3 1 2 3 Comments
Exhibits
County fairs--Sheboygan and Fond du Lac 5 -- 5 5 m 5 g - 5 5 - 5 i Many more hours, if staffad
Kiel picnic/other event(s}* - 5 - - - - - - - - - -- || Lead County could vary
Other smaller setting locations (libraries, - L 5 - 5 5 - 5 5 - 5 5 [ Commitment could expand
courthouse, other public buildings, banks, significantly
feed mills, mali(s), etc.}*
Fond du Lag Co. homebuilders show e - - - - - 5 - 5 10 - 10
Purchase of needed exhibit components - s - 10 - - - - - 10 - -- I| Peneis and equipment; displayable
pieces ’
Media
Seasonal newspaper coverage--yard care, 10 10 10 - - - 20 20 20 - - — [ Possible adaptation of Milwaukee
waste oil recycling, and housekeeping River Program columns
practices®
News releases* 5 5 5 5 B 5 5 5 5 5 f With major events only
Radio public service announcements? 5 - - - - 5 - - - - [ Arranging for use, such as waste oil
recycling and Milwaukee River
Program series
Radio talk shows® 5 5 5 - - - 5 5 5 - - -
TV spot(s) -~ - - e - - -~ - - - -- | Tentative
Tours
Demonstration project field day/nutrient and 25 25 - 25 25 - 25 25 - 25 258 -
pest management tour*
Conservation Tillage Field Day - 25 - - 10 - - () - - {} - § Possible addition in Fond du Lac
' County
Animal waste operators tour 25 - - 25 - i - - - - - -
Barnyard management tour - - - - - - 25 - - 25 - -- | In conjunction with Milw, R, North
Branch project
Subtotal Hourly Commitments 80 80 35 70 45 15] 100 &0 50 80 35 25




Tsble 9-1. Educational Materials and Events--Sheboygan River Watershed

Responsible Parties {hours)’

8¢C1

Sheboygan Sheboygan Fond du Lac Fond du Lac
County UWEX County LCD County UWEX County LCD
Year Year Year Year .
Educational Material/Event | 1 2 3 1 2 3 1 2 3 1 2 3 Comments
Tours (continued)
Citizens advisory committee/local officials tour - 50 - - 18 - - 30 - - 15 -
Category | (& 117} landowners tour(s) - - 10 - - 25 - -- 10 - - 25
Urban practices tour - - 15 - - 5 - - - -- - -- § At such time that sufficient
practices can be viewed; or in
conjunetion with other
watershed projects
Dernonstrations®
Barnyard runoff management* 20 10 5 20 10 5 - - -- - - - £ Ali rural demos to be finalized.
Animal waste storage® 20 10 5. 20 10 5. - -~ - - - - Most, if not all, such sites will

| also have nutrient and pest
Barnyard runoff management with possible -- - . - - - . - - 30] 20 10 management components.
waste storage and streamside buffer ) :

Bemis urban demonstration - - 5 -- - - - - - - - - [ Hlustrates construction erosion
control and urban stormwater

management

Model yards--Lake areas (all aspects tentative)*

Signs

Demonstration projects ~ - - 10 - - - - - 10 - -- § With each demonstration (see
above}

Rural cooperator signs and visor hats®”’ - - - 10 10 10 - - -- 20 10 10

At key access points*® - - -- 50 - - - - - 50 - - i Explanatory with watershed logo at
locations such as the Sheboygan
Marsh

Workshops

Construction erosion control 5 5 - - = - - - - - - - | Assistance with logistics and ~

1-day workshop for inspection staff, promotion

builders, and contractors?
3-day workshop for enginears®

Subtotal Hourly Commitments 45 75 4085 110 45 50 0 30 10 E 110 48 45
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Table 9-1. Educational Materials and Events--Sheboygan River Watershed

Responsible Parties {hours)'

Sheboygan Sheboygan Fond du Lae Fond du Lac
County UWEX County LCD County UWEX County LCD
Year Year Year Year
Educational Material/Event 1 2 3 1 2 3 1 2 3 1 2 3 Comments
Workshops (continued) .
Stormwater management - 5 5 - - - - = - - - -- | Assistance with logistics and
promotion
4-day workshop for enginesrs? - 5 5 - = - - - - - - -
Meetings®
Group approach to tural implementation* 40 - 40 20 - 20 20 -- 20 40 - 40 | Five meetings total--two per lead
{preceding or during one-on-one contacts) county--per year
Farm "neighborhood” maetings* - 10 - - 10 - - 10 - - 10 -
l.ake district/association meetings® - - - -- -- - - - - - - — § Tentative
Presentations to environmental, civic, and 20 20 20 20 20 20 20 20 20 20 20 20 § Attempting to reach most/all over
service groups™™® 3-year sign-up period
Loeal governments* - 10 - - 10 - - 10 - - 10 - [ Follow-up to pre-implementation
town and municipal meetings
Presentations to agricultural groups® 5 g8 5 - - - 18 g 5 - - -
Speakers Bureau for the above*® 20 20 20 10 10 10 10 10 10 5 5 5 § Area UWEX and DNR providing
materials and suggestions
Youth Education
Fond du Lac County outdoor classroom - - - - - - 5 L 5 5 5 5
Streambank or shoreline clean-up projects* - 5 - - = - e 5 = - - -
Storm sewer stenciling project(s)*'° - 5 5 - - - - 5 5 - - -
Classroom and group/club presentations* 5 5 5 5 5 5 5 5 5 5] 5
Educational Strategy Update .
Semi-annual {&E monitoring 10 10 10 10 10 10 10 10 10 10 10 10
Annual I&E plan revisions® _ 5 5 sf s 5 5 5 5 5 5] 5 5
_Subtotal Hourly Commitrnents T 105 105] 120 70 70 70 90 0 85 90 70 80
rTotal Hourly Commitments?? 345[ 330| 255]) 395{ 210| 170] 265| 210| 165 400]| 190( 190
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Table 9-1. Educational Materials and Events—-Sheboygan River Watershed Notes

1 Many activities will utilize area UWEX staff leadership or assistance, as reflected in separate annual work plans. This priority watershed educational plan reflacts oniy

county time commitments. Sheboygan and Fond du Lac Counties, per prior agreement, jointly serve as lead responsible parties; Manitowoc and Calumet Counties
have minimal involvement in watershed-wide information and education, but would have locally important roles as footnoted via "d" below.

State or arsawide events or materisls preduced &t the District level and perhaps adapted for local use.

The identification and purchase or existing bulletin materials (including fact sheets, brochures, newsletters, etc.) will prevent duplication and use already published
expertise.

Manitowoc and Calumet Counties may directly participate in especially these types of activities, with decreased hourly commitments roughly proportional to their
smaller watershed areas. The Kiel area sppears appropriate for many activities which are so coded and targeted toward the urban audience or requiring @ community
forum. (See also footnote "k")

Advisory committee members may contribute significantly to these activities.

Hourly estimates for demonstrations pertain to their investigation, formal proposal, and documentation with slides and fact sheets only--not to the more
time-consuming aspects of establishment, maintenance, and use in tours, stc.

Visor hats ara considered a type of "sign”, because the wearer to whom given (cooperating landowner is capable and presumed willing to explain his/her site,

Meetings have been prioritized as a particularly important element of project implementation success. The group approach for rural landowners would complement
one-on-ona contacts (which are not part of the education strategy, per se) in an attempt to optimize voluntary participation. Local government mestings listad would
follow a series of such events undertaken at the conclusion of the pianning phase, during which DNR would alse have met with the elected governing bodies of the
municipalities in the watershed.

The extensive network of presentations to ell appropriate groups is 8 conscious attempt to both inform and solicit involvernent and support, which initial strategizing
indicated might be achievable.

10 Storm sewer stencilling for youth is part of a public awareness campaign 1o establish a linkage in peoples’ minds betwesn urban land management and water

11

quality. A "no dumping-fish downstream” type of message at storm sewer grates may slso capture media attention.

At the time of plan completion, a clearer and more complete picture of activities and hourly commitments existed for year-one than for subsequent years. The
annual updating process will address this matter by providing supplementary detail. In addition, these conservative hourly estimates will likely deviate somewhat
from those finally required. Therefore, the antry of spacific activities in this table is more imporiant than best estimates 1o date of the resources needed to complete
them. Manitowoe County {see also footnote "d") has estimated a total hourly commitment of 120 hours for year 1, 125 hours for year 2, and 95 hours for year 3,
as reflected with detail similar to Table § in annual work plans for the county. ’
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Table 9-2. Educational Budget--Sheboygan River Watershed

Responsible Parties (hours)’

Sheboygan Fond du Lac Southeast
County County Area UWEX
Year Year Year
Educational Material/Event 1 2 3 1 2 3 1 2 3 Comments
Printed Materials .
Watershed newsletter editorial an - e - - - - - - | County costs minimal unless
leadership local printing is pursued;
office postage must be
increased for butk mailing,
particularly Sheboygan Co,
Watershed foider® $2,000 - - - - - - -- - )
|| DPemonstration project fact shests - - - - - - - - -- [ Ses: Dermonstrations
Yard care fact sheets? w - - - - -1 $1,000 $500 $250 § Possible adaptation under
Sheboygan River iogo
Fact sheet regarding easements? - - - - - - 1,000 - - [ Also with Milwaukee River
Program
Fact sheet regarding wetland - B - - - -- - - = | Possibly no cost--needs being
restoration® investigated
Fact sheet regarding witdlife benefits -- - - - u - -- - — | Possible no cost-needs being
of selacted nonpoint control investigated; may be
practices? published directly through
DNR
Fact sheet/materials for storm sewer - - - - e -- - 500 - § Likely adaptation of
stencilling Milwaukes River Program
publication
Fact sheet adaptation? - - - - - - 1,000 500 --
Existing materials {avsilable supplies 100 $100 $100 $250 $100 $100 - - -
or reptints)® 4
Brochure on waste oil recycling - - - - - - - 500 -
Audio-Visual Materials
Watershed slides® 1,400 50 - 100 50 - - - - | Includes audio viewer for
Sheboygan County
InfoSource tapes-yard care and 180 - - 180 - - - - -
waste oil recycling?
Subtotal Costs $3,650 $150 $100 $500 $150 $100) $3,000]| $2,000 $250
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“Table 8-2. Educational Budgét--Sheboygan River Watershed

Responsible Parties (hours)?

Sheboygan Fond du Lac Southeast
County County Area UWEX
Year Year Year
Educational Material/Event 1 2 3 1 2 3 1 2 3 Comments
Audio-Visual Materials (continued)
Vi_cieﬁtapa purchase $150 - - $150 - - .- - -- § Recent series on NPS control
Video playback/projection equipment 700 $2,800 - 2,800 $700 - $3,500 - — # For use with exhibits and
purchase mesatings
Exhibits
Fond du Lac Co. homebuiiders show - - -- 100 100 $100 ~ - --
booth
Purchase of needed exhibit 1,300 - - 1,300 - - 500 $250 $100
components
Meadia
Radio public service announcements? 1,000 - - - - - - - - § Tentative; possible
engineering costs for
locally narrating/adapting
script{s) developed for the
Milwaukee River Program
i Tours
Demonstration project field 500 - 500 100 -- 100 Some costs covered by
day/nutrient and pest management MNutrient and Pest
tour? Management Program
Conservation Tillage Field Day = 500 - - - - o~ - -- i Possible muiti-county event
with arrangements via
Sheboygan County
Animal waste operators tour 250 - - 250 - - - - -
Barnyard management tour 250 - - - e - - - -
Citizens advisory committee/local - 750 - - 750 - - - -
officials tour
Category | (& I1?) landowners tour(s) - -- 750 - - 750 - - -
Subtotal Hourly Commitn-'eents $4,150] $4,050] $1,2500 $4,700| $1,550 $950 $4,000 $250 $100




Table 9-2. Educational Budget--Sheboygan River Watarshed

Responsible Parties {hours)®

Sheboygan Fond du Lac Southeast
County County Area UWEX

Year Yoar Year

Educationa!l Material/Event i 2 3 1 2 2 1 2 3 Comments

Tours {continued)
Urban practices tour - - - - - - - - -- i Indefinite future cost

Demonstrations®
Barnyard runoff management® $1,200 - - - - - - - -
Animal waste storage® 1,200 - - - - - - - -

Barnyard runoff management with - - —-F $1,200]- - - - n .
possible waste storage and
streamside buffer

Bemis urban demonstration - -- - - -- - $750 - - § Fact sheet(s)

£91

Signs
Demonstration projects - .- -- - - - - - - f See: demonstrations

Rural cooperator signs and visor e - - - - - - - -
hats* &

At key access points™® - - - - - — _ _ _

Workshops®

Construction erosion control - - -~ - - - - - ~ § All under separate budgets
1-day workshop for inspection

staff,builders, and contractors?
3-day workshop for engineers?

Stormwater management
4-day workshop for engineers? - - - - - - - - -

Group approach to rurat 500 - 500 500 -- 500 o - -
implementation® (preceding or
during one-on-one contacts)

Subtotal Hourly Commitments $2,900 $0 $500 | $£1,700 $0 $500 $750 $0 $0
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Table 9-2. Educational Budget--Sheboygan River Watershed

Responsible Parties (hours)’
Sheboygan : Fond du Lac Southeast
County County Area UWEX
Year Year Year
Educational Material/Event 1 2 3 1 2 3 1 2 32 Comments

Meetings®
Presentations to environmental, civic, $200 $200 $200 $200 $200 $200 - - -

service and agrioultural groups® '° . '
Youth Education
Fond du Lac County outdoor - - - 75 75 75 - - a

classroom
Streambank or shoreline clean-up £ 200 -- - 100 - - - -- | Possible equipment or supply

projects® needs; most hepefully

donated to this program
. . activity

Storm sewer stenciling project(s)® "® 100 - - - - - - - -- | Or stencils provided via area

i UWEX
Subtotal Hourly Commitments $300 $400 $200 $275 $375 $275 $0 $0 $0
Total Hourly Commitments®! $11,000| $4,600] $2,050 E $7,1751 $2,0751 $1,82501 $7,750{ $2,250 $350
Notes:

' Many activities will utilize area UWEX staff leadership or assistance. This priority watarshed educational pien reflects only county budgetary needs except for special
items listed under the area UWEX column. These items are activities with District or areawide applicability that are important for this watershead project.

?  Fairly generic fact sheets which would directly apply to the Sheboygan River project if rerunfupdated under this logo prospectively include “Quality Actions for Quality
Waters™ {possibly at conclusion of planning phase 1, "Why you shouid Participate..”, "Rural Cost-Sharing for Cleaner Waters”, and Urban Cost Sharing/Practices.

?  The identification and purchase or existing bulletin materials {including fact sheets, brochures, newsletters, ete.) will prevent unnecessary duplication and make use of
already published expertise. Conservation tilage, "sustainable agriculture”, and crop rotations are several subjects for which this approach is anticipated.

4 Manitowoe and Calumet Counties may similarly require funds for this activity, with costs reduced downward proportional to their invelvement.
¥ Taped information available by telephone.
® Purchase of exhibit beard and lights for counties. Update of display materials and replacemsnt of boards for aree UWEX,

7 Cost estimates for new demonstrations pertain to signs and documentation with slides and fact sheets--not to the more costly establishment, maintenance, and use,
Fact sheet publication costs may be run through area UWEX budget rather than the counties.
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Table 9-Z.. Educational Budget—-Sheboygan River Watershed |

Notes {(continued):
& Costs have not been estimated because project plans are still being formulated, Separate proposals will be develcped.

Workshop costs are largely borne by the individuals attending, with associated "up-front™ costs incurred by area UWEX under separate proposals or directly by DNR.
Incidental costs anticipated for this important ongoing educational pregram thrust.
At the time of plan adoption, a clearer and more complete picture of activities and budgetary needs existed for year-one than for subsequent years. The annual

updating process will address this matter by providing supplementary detail, In addition, cost estimates may deviate somewhat from those finally required. Therafore,
the entry of items in this tabie is more important than specific cost estimates.




CHAPTER TEN
PROJECT EVALUATION AND
MONITORING

Introduction

This chapter briefly summarizes the plan for monitoring the progress and evaluating the
effectiveness of the Sheboygan River Priority Watershed Project The evaluation strategy
includes three components:

1. administrative review
2.  pollution reduction evaluation
3. water resource monitoring

Information on the first two components will be collected by each county Land Conservation
Department (LCD) or city/village and reported on a regular basis to the DNR and DATCP.
The third component is performed by the DNR. Additional information on the numbers and
types of practices on cost-share agreements; funds encumbered on cost-share agreements, and
funds expended, will be provided by the DNR’s Bureau of Community Assistance.

Upon completion of the landowner sign-up period, an interim report will be prepared
cooperatively by the LCD, cities/villages, DATCP, and DNR. This report will summarize
the administrative, pollutant load reduction, and water quality information that is available at
that time. The report will make preliminary conclusions on the success of the project to date
and will recommend actions to be taken during the rest of the implementation phase.

Administrative Review
Rural

The first component, the administrative review, will focus on the progress of the counties in
implementing the project. The project will be evaluated with respect to accomplishments,
financial expenditures, and staff time spent on project activities.
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Accomplishment Reporting
The Computer Assisted Management and Planning System, called CAMPS, is a computer
data management system that has been developed by the U.S. Soil Conservation Service
(SCS). It is used by SCS, DNR and DATCP to meet the accomplishment reporting
requirements of all three agencies. Data on administrative accomplishments will be collected
by each county LCD using CAMPS, and will be provided to the DNR and DATCP for
program evaluation. '
The county LCD will provide the following data to the DNR and DATCP quarterly:

®  number of personal contacts made with landowners

e completed I&E activities

°  number of farm conservation plans prepared for the project

®  number of cost-share agreements signed

°  number of farm conservation plan and cost-share agreement status reviews
completed, and

¢  number of farms and acres of cropland checked for proper maintenance of best
management practices

In addition to quarterly reports, county LCD representatives will meet with DNR and
DATCEP staff annually to review progress and plan for the subsequent year.

Financial Expenditures

Each county LCD will provide the following financial data to the DNR and DATCP
quarterly:

e number of landowner cost-share agreements signed
®  amount of money encumbered in cost-share agreements

¢ number of landowner reimbursement payments made for the installation of BMPS,
and the amount of money paid

e staff travel expenditures
e  information and education expenditures
s expenditures for equipment, maferigls, and supplies
e  expenditures for professional services and staff support costs
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°  total project expenditures for LCD staff

2 amount of money paid for installation of BMPS, and money encumbered in cost-
share agreements

Each county will also provide both agencies with the following financial data annually:
e  staff training expendifures
®  interest money earned and expended
o total county LCD budget and expenditures on the project

Time Spend on Project Acﬁvities

Each county will provide time summaries to both departments for the following activities on
a quarterly basis:

e  project and fiscal management
¢  clerical assistance
¢  pre-design and conservation planning activities

®  technical assistance: practice design, installation, cost-share agreement status review
and monitoring

o  educational activities

®  training activities

®  leave time
Urban
Accomplishment Reporting
Evaluation of the urban program components will be conducted jointly by the DNR and local
units of government local units of government will report semi-annually to the DNR on
progress for "core" program activities. Reports will cover:

¢  scheduled information and education activities

e  completion of construction site erosion control ordinance modification or adoption

e acres of construction activity with adequate erosion control plans
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®  acres of construction activity monitored for compliance with provisions of ordinance
and erosion control plans

®  identification of needed changes in housekeeping
°  implementation of housekeeping program changes

Local units of government will report annually on progress for "segmented" program
activities. Reports will cover:

©  acres of new urban development, by land use, covered by plans for controlling
urban pollutant loads and stormwater flows

®  acres of new urban development, by land use, not covered by plans for controlling
urban pollutant loads and stormwater flows

° stormwater ordinance adoption or modification

¢  feet and tons of eroding streambanks addressed in detailed engineering feasibility
studies

In addition, representatives of governments addressing urban pollution issues will meet with
DNR staff annually to review progress and identify work plan objectives for the subsequent
year,

Financial Expenditures, Time Spent on Project Activities

Reporting on these items will parallel reporting specified in this plan for the rural areas.

Pollutant Load Reduction

Rural
Key Nonpoint Sources for Evaluating Pollutant Load Reductions

The purpose of the second evaluation component, pollutant load reduction, is to calculate
reductions in the amount of key pollutants as a result of installing Best Management
Practices. Three key sources have been identified for estimating changes in rural pollutant
loads that reach creeks in the Sheboygan River Watershed. Chapter six defines the pollutant
reductions recommended for each water resource from each of pollutant source,
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1. streambank erosion

Streambanks;

Each county LCD staff will calculate changes in streambank sediment in terms of
tons of sediment and length of eroding sites. A tally will be kept of landowners
contacted, the amount of streambank sediment being generated at the time of
contact, and changes in erosion levels estimated after installing best management
practices.

2. upland sediment

Upland Sediment Sources: '

The DNR will use the WIN (Wisconsin Nonpoint Source) model to estimate
sediment reductions due to changes in cropping practices. Data for the WIN model
will be provided quarterly by each county LCD through CAMPS, as described
above.

. runoff from barnyards and fields spread with manure.

Barnyard Runoff:

Urban

Each county will use the BARNY (Modified ARS) model to estimate phosphorus
reductions due to the installation of barnyard control practices. The county will
report the information to DNR through CAMPS.

Local units of government will provide the following information annually to the DNR for
evaluation of changes in urban pollutant loading:

-]

1988 urban acres, by land use, served by urban stormwater practices, and
information requested by the DNR concerning practice characteristics

acres of post 1988 urban development, by land use, served by stormwater practices,
and information requested by the DNR concerning practice characteristics

post 1988 urban development areas, by land use, not served by stormwater practices
acres of construction site activity served by adequate erosion control pracﬁgés
acres of construction site activity not served by adequate erosion control practices

changes in streambank erosion, in tons and feet of erosion, due to installation of
erosion control and flow reduction practices.
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Water Resources Monitoring Plan Summary

Introduction

The primary purpose of the monitoring plan is to evaluate how well the Sheboygan River
Priority Watershed Project achieves the identified water quality objectives in selected water
resources. The plan identifies the monitoring locations, the methods, and the analysis
techniques that the DNR will use, The principal methods include fishery surveys, habitat
evaluation, macroinvertebrate sampling, temperature and dissolved oxygen monitoring, flow
and water chemistry monitoring, and sedimentation measurements.

This chapter is a summary of the actual watershed monitoring plan, which is available at the
DNR Southeast District Headquarters in Milwaukee. The evaluation monitoring activities
planned for the Sheboygan River Priority Watershed will consist of physical, chemical and
biological data collections. These data will be used to monitor changes of both in-stream and
riparian habitat and selected water quality parameters and biological communities before,
during and after the installation of best management practices.

The evaluation monitoring plan’s objectives are to assess:

®  changes in the fish and invertebrate communities after restoration and improvement
of instream and riparian habitat (i.e., a decrease in substrate embedded sediment,
improved bank stability, and increasing riparian vegetative cover)

®  changes in the bacterial and nutrient inputs associated with improved agricultural
and barnyard practices

®  changes in in-stream temperature, dissolved oxygen and aquatic plant and algae
biomass due to restoration of riparian cover and increased streamside shading

The monitoring will be conducted during three periods of the year. The first occurs during
the spring (April-Tune), the second during mid-to late summer (July-August) and the third in
late fan (September-November). Depending on the monitoring activity, data will be collected
during one, two or all three phases (table 10-1).

The water bodies selected for monitoring include; Eikhart Lake, Otter Creek, Gerber Lakes,
“Weedens Creek, and Schuett Creek. ‘ -

Physical Monitoring

Physical data collections will be used to assess the impacts of instream and riparian habitat
destruction (pre-implementation) and improvement (post-implementation). Two streams,
Otter Creek and Weedens Creek will be monitored specifically to delineate these habitat
impacts. Otter Creek monitoring will focus primarily on habitat alteration from caitle access
to the stream (i.e., bank destruction, loss of riparian cover, and embeddedness). Weedens
Creek monitoring will focus on substrate embeddedness.
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The physical data collections will consist of measuring the degree of deposition within riffles
(as a measure of embeddedness), run and pool habitats (depth of deposition), the presence or
absence of aquatic macrophytes (abundance by percent of habitat covered), the type of
periphyton community associated with riffle substrates (diatoms, filamentous algae, etc.) and
the percent of coarse particulate organic matter (CPOM) within the depositional substrates.
These parameters will be documented using photographs and recordings on data sheets. The
riparian habitat will also be inventoried by amount and type of terrestrial vegetation present.
In addition, wildlife personnel will be evaluating the riparian habitat and wildlife populations
along Otter Creek (Wayside Subwatershed).

Water Chemistry

Water chemistry data will also be collected with sites and sampling period dependent on the
water resources and the purpose of the sampling. The parameters to be sampled are listed in
Table 10-1 and include nutrients, metals, bacteria, turbidity, suspended solids, chlorophyll a,
dissolved oxygen and temperature. These data will be used to document changes in the
water chemistry due to changes in riparian and watershed land use.

In addition, Otter Creek and Weedens Creek will be monitored for total suspended solids,
nutrients, bacteria, dissolved oxygen, and temperature at seven and three sites respectively.
BOD and pesticides will also be collected at one site on Otter Creek.

Elkhart Lake and Gerber Lakes will be monitored to document changes in nutrient
enrichment and overall trophic status with the implementation of best management practices
within their respective watersheds.

Biological Monitoring

Biological data will consist of both invertebrate and fish collections. The invertebrate
samples will be collected from both riffle and pool habitats during spring and mid-late
summer. These samples will be collected by hand picking cobble (rock) substrates, kick net
and with a hand held coring device. Community diversity, relative abundance, functional
feeding group, and Hilsenhoff Biotic Index values will be used to analyze change in the
invertebrate population.

Invertebrate samples will be collected from Schuett Creek, Otter Creek and Weedens Creek.
These data will be used in conjunction with the physical and chemical data to help delineate
changes associated with the installation of best management practices and restoration of
instream and riparian habitat

Fish data will be collected during spring and mid-late summer using a backpack or stream

shocker. The fish community will be evaluated using the Index of Biotic Integrity (IBI) and
also by comparing the number and abundance of indigenous and seasonal species.
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Special Monitoring Otter Creek

In addition to the monitoring described above, Otter Creek has been selected as one of seven
"Master Monitoring Sites" in the state. This means that an extra monitoring effort will be
conducted on this creek. A monitoring station will be established by the United States
Geological Survey to automatically sample the water quality and flow. The samples will be
analyzed for nutrients and sediment. This system will allow for the measurement of the
amount of pollutants in the stream during “high flow" times (periods after rainfalls or
snowmelt) and during "low flow" times.

The fish populations of the stream will also be measured and changes in the numbers or
types of fish over time will be documented. The monitoring is scheduled to begin in the fall
of 1990, |

Reporting Procedures

Monitoring results will be reported in an interim report in 1994 and will contain a summary
of the pre-implementation data from the watershed. A final report summarizing and
evaluating the effectiveness and success of the priority watershed will be completed in 1999,

Yearly status reports identifying the monitoring activities completed will also be on file.

The following tables lists the monitoring activities, staff time and costs by evaluation project.
These are preliminary figures and may change after site selection. :
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Table 10-1.

Evaluation Monitoring Sites by River and Location

Schedule?
# of
Water Body Manitoring Reading Sample Site’ )
Location Activity Samples P 1980 1991 1994 1995 1998 1929
Iisit/site SMF SMF SMF SMF SMF SFM
OTTER CREEK CHEMICAL 1 A.B,C.DEF.G M-F 5-M M-F 5-M M-F S-M
Mutrients
Total P
A) Otter Creak Dissolved P
WPO02 Total I(jel-N
CTHE Ammonia-N
NO2-N + NO3-
N
B) Otter Creek | Bacteria 1 AB,CDEFG M-F S-M M-F S-M M-F S-M
WPOO3 Others i A.B.C.D,EF.G M-F 5-M M-F 5-M M-F 5-M
STH 57 Turbidity
TSS
C) Unna. Trib. Chioro a
© WPO10 BOD
STHE7 TDS
Dis, Silica
D) Otter Cresk AB.D,G M s M ] M S
WP00S PHYSICAL
CTH J Riparian
-Data Sheet
E) Unna. Trib, | -Photograph ABD,G M M M
WP008 Instream Veg.
CTH J -Data Sheet
-Photograph
F) Unna. Trib. Embededness A,B,D,G M S M S M S
WPO09 -Data Sheet
Willow Rd. -Photograph
G} Otter Creek | Stream Energy
WPOO5 -Sieving-Pool 3
Willow Rd. -Periphyton 1
-Data Sheet
BIOLOGICAL
Fish 3 A,B,D,G M S M S M 5
-Data Sheet
Invertebrates
HBI kick nst 5 ABD,G M s M S M s
-Data Sheet
Cobble 5 A.B,D,G M S M S M S
-Bata Sheet
Core 5 A,B,D,G M S M S M S
-Data Sheet
WEEDENS CR. CHEMICAL 1 AB M-F S-M M-G S-M M-F 5-M
Nutrients
Total P

175




Table 10-1. Evaluation Monitoring Sites by River and Location
Scheduls?
# of
Water Body Monitoring Reading Sample Site’
L.ocation Activity ‘Samples p 1880 1981 1894 1995 1998 1999
Nisit/site SMF SMF SMF SMF SMF SM
A) Weedens Bacteria 1 AB M-F S-M M-F 5-M M-F 5-M
Cr. Others 1 AB M-F S-M M-F S-M M-F 5-M
CTH EE Turbidity
TSS
B) Weedens TDS
Cr., Dis. Silica
CTH PP
PHYSICAL AB M 5 M S M )
Riparian
-Data Sheet
-Photograph
BIOLOGICAL
Fish
-Data Sheet
Invertebrates
HBI kick net AB M S M s M S
-Data Sheet
Care 5 A,B M b M s M 5
-Data Sheet
Schuett Cr. CHEMICAL
Nutrients
Total P 2 (o} 8-M S-M S-M
Notes:

1. Sample site letter corresponds to sites listed in first column
2. Schedule: 5 = Spring; M = Midsummer; F = Fall
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Table 10-2. Evaluation Monitoring Sites for Lakes
Sa# O:as Schedula?
Water Body Monitoring ";f Sample
. L S
tocation Activity Readings Site 1990 1991 1994 1995 1398
Nvisit/site SMF SMF SMF SMF SME
GER Bureau of CHEMICAL 1 A,B.C.D.E S-M-F S-M-F S§-M-F
Endangered Nutrients .
Resources LAKES Total P
A) Victory School Dissolved
Crask Total Kjel-N
Gerber Lake Rd Ammonia-N
NO2-N +NO3-N
B) Upper Gerber .. | Bacteria 1 ADE S-M-F S-M-F S-M-F
Chiorophyll a 1 A,B,C,DE S-M-F S-M-F S-M-F
Others 1 B,C,E § S s
-t Turbidity
TSS
C) Lower Garber pH Lab
L. Alkalinity
Calcium
D) Unnamed Trib. Color Truas PT-
to Otter Cr, co
Gresntres Rd. Hardness
lron, ICP
Magnesium,
IcP
Manganese,
ICP
E} Elkhart Lk. Potassium, ICP
Silice Dis.
Sodium, ICP
Suifate
Biological 1 B,C,E 5-M-F §-M-F S-M-F
Zooplankton

1. Sample site letter corresponds to sites listed in first column

2. Schedule: S = Spring: M = Midsummer; F = Fall
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Table 10-3,

Evaluation
Project

Schuett
Creek

Otter Creek

Weedens
Creek

Gerber Lakes

Elkhart Lake

Staff Time and Costs for Monitoring/Evaluation Activities
Monitoring Number of Visits/ Staff Staff Staff Equipment
Activity Sites Year Needs Time/Yr.  Time/Tofal Cost
Chemical 2 2 1LTE 5 15 450
Invertebrate 2 2 1FTE-1 LTE 172 516 3300
Chemical 5 8 1LTE 41 123 16700
Physical 4 2 1FTE-1LTE 64 192
Fish 4 2 1FTE-1LTE 64 192
Invertebrate 4 2 1FTE-1LTE 372 1116 7800
Chemical 3 2 1LTE 7 21 800
Physical 3 2 1FTE-1LTE 48 144
Fish 3 2 1FTE-ILTE 48 144
Invertebrate 3 2 1FTE-ILTE 280 840 5850
Chemical 4 4 2LTE 16 48 5425
Zooplankton 2 4 2LTE
Chemical 2 4 2LTE 8 24 2700
Totals: 1,125 3,375 $43,625
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APPENDIX A
ASSESSMENT METHODS

Water Resource Assessment Methods

Introduction

As part of the watershed planning process, considerable time and effort was given to the
determination of the current water quality and water use conditions of the streams and lakes
in the project area. Then, an assessment was made of the potential changes in water quality
and use that might be expected as a result of the control of nonpeint source pollution. This
assessment was made based on many sources of information including: chemical and
biological water quality data from DNR files, the "Surface Water Resources of Sheboygan,
Fond du Lac, Calumet, and Manitowoc County" publications (1968-1971, publication
numbers 1000-40, 1000-42, and 1000-43); along with input from county LCD and SCS staff,
DNR fish managers, and DNR water quality specialists. ‘Three of-the tools used in this
assessment are discussed in more detail below.

Biotic Index

The type of insects found living on rocks and other habitats in a stream, indicates the water
conditions of that stream. Certain species of insects will only tolerate unpolluted waters
while others are able to survive various degrees of water pollution. The term pollution in
this discussion means organic material in the water. Two ways organic pollution affects
water quality are: the organic material adds nutrients to the water that may result in
nuisance growth of algae or weeds, and the breakdown of the organic material by bacteria
can deplete the water of its dissolved oxygen (which is required for fish survival).

The system used indicates the degree of organic poflution in a stream by the types of insects
living in the stream. The procedure is called the Hilsenhoff Biotic Index (HBI). Organic
pollution tolerance values are assigned to various species of insects. The scale of these
values is 0-5 with O being the least tolerant (insects least tolerant to organic pollution in the
stream). The number and types of insects found at a stream site are used to calculate an HBI
value for the stream. Qualitative descriptions of water quality for the index values are given
on table A-1.
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Table A-1. Qualitative Descriptions for the Biotic Index

HB! Range Water Quality Degree of Organic Pollution

0.00-1.75 Excellent No organic polfution

1.76 - 2.25 Very Goad Possible slight organic
pollution

2,26 -2.75 . Good Some organic pollution

2.76 - 3.50 Fair Significant organic poliution

3.51 - 4.25 Poor Very significant organic
pollution

4.26 - 5,00 Very Poor Severe organic poliution -

Source: DNR Technical Bulletin No. 132 (1982)
Stream Fishery Habitat Assessment

In order to determine present and potential future fishery uses of the streams, a procedure
developed by Joe Ball of the DNR described in the publication: Stream Classification
Guidelines for Wisconsin (1982) was used. The system uses an inventory of the stream’s
physical fish habitat (stream flow, bed, amount of riffles and pools, streambank conditions,
etc) along with water quality, water temperature, pH, and current stream biotic conditions to
classify the present fishery use of the stream. Then this information is modified to simulate
the conditions that may be present as a result of a successful nonpoint source control project
in the watershed. This second step results in an indication of the fishery which may be
expected after a successful nonpoint source control project.

Table A-2 indicates the general conditions that need to be present in order for a stream to
support a certain type of fishery,

Lake Trophic Status

An assessment of the lakes in the watershed was also conducted. The water quality
conditions of lakes is often referred to as the lake’s "trophic status”. In general, this refers
to the nutrient level in the lake’s waters. A lake with high levels of nutrients will support
nuisance algae and weed growth and is termed “eutrophic”. A lake low in nutrients that has
clear water during the summer is called "oligotrophic”. A level between these two classes is
called "mesotrophic". :
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Table A-2. Physical and Chemical Criteria Guidelines for Aquatic Life

Use Classes
Use Class and Criteria

Parametef A B C : D
Flow (cfs) >.5 >.3 >.2 >.1 >0
Water Quality
Dissolved Oxygen >4 >3 >3 >1 <1
{mg/l}
Temperature (F) <75 <86 <86 <90 >90
pH 5-8.5 5-10.5 5-10.5 4-11 4-11
Toxics <acute <acute <acute acute > acute
Habitat Rating <144 <144 <144 >144 >200
A: Cold Water Sport Fishery "<" means "less than"
B: Warm Water Sport Fishery ">" means "greater than
C: Valuable Tolerant Forage Fishery
D: Rough Fish '

Source: DNR Technical Bulletin DRAFT (Ball, 1982)

Three indicators are commonly used to establish the "trophic status" of a lake, One is the
in-lake phosphorus concentration. In Wisconsin lakes, phosphorus is usually the most
significant nutrient limiting the growth of algae and weeds. The higher the concentration of
- phosphorus in the water, the greater the potential for nuisance growth of algae and weeds.
The level of a substance called Chlorophyll a is a second indicator of the trophic status of a
lake. Chlorophyll a is a substance found in algae. The concentration of Chlorophyl a in the
water can be correlated with the amount of algae in the water.

‘The third indicator is a measurement of the secchi disc depth. A secchi disc is an 8 inch
diameter weighted plate with black and white markings on it. The depth to which the disc
can be lowered and be seen in the lake’s water is called the secchi depth. This depth can
vary depending on the roughness of the water, the angle of the sun, and the technique of the
observer. However, it does measure the depth of sunlight penetration, and the turbidity of
the water which could be due to algae or other suspended material.

Using these three indicators, plus some other information on a lake’s physical characteristics
several models have been developed which can determine the trophic status of a lake and
predict the trophic status given a change in the amount of nutrients entering into the lake on
a yearly basis, Thus, if we know the amount of nutrient control that can be achieved with
the installation of practices in a lake’s watershed, a model can predict the changes in the

b
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lake’s trophic status. Table A-3 shows the values that could be expected for the parameters’
discussed above in various lake water quality situations. It must be emphasized that the
values given on table A-3 are only very general guidelines.

Table A-3. Water Quality Index for Wisconsin Lakes Based on Total
Phosphorus, Chlorophyll a Concentrations, and Water Quality.
Approximate | Approximate | Approximate | Approximat
ot sty | 108 |t | Cloapiv | e Trophic
{mg/t} {gfl) Index*®
Excellent <.001 >20 <1 <34
V. Good .001 - .01 10 - 20 1-5 34 - 44
Good 01 - .03 6-10 5 - 10 44 - 50
Fair .03 -.05 5-6 10 - 15 50 - 54
Poor .05 - .15 3-5 15 - 30 54 - 60
V. Poor > .15 <3 > 30 > 60

Source: DNR Technical Bulletin 138 (1983)
Sumimary

The biotic index, stream habitat assessment, and lake model are important tools for helping
to set water quality and water use objectives in the project. Although no water quality
assessment tool can predict with 100 percent accuracy the changes in water quality and water
use, these tools can be useful in appraising the current and potential future conditions of the
water resources in the watershed project area.

Pollutant Source Assessment Methods

Introduction

Another part of the watershed planning process was the collection of information on the
various nonpoint sources of pollution in the watershed. These were conducted under the
supervision of the County Land Conservation Departments (LCDs) with funding support
from the DNR. Staff were hired by the LCDs to gather the field data, The quality of these
data were reviewed and approved by the LCDs. Then the data was sent to the DNR for
analysis. The inventory methods used for each nonpoint pollutant source are described
below. '

A-184




Before the inventories were conducted, the watershed was divided into sub-watersheds. The
divisions were based upon individual water resources which could be protected or improved
as a result of the control of nonpoint sources of pollution. The data from each of the
inventories was organized by subwatersheds. With this information, objectives could be set
for each water body and the corresponding reduction in pollutants to meet the objectives
could be determined. ‘

Upland Sediment

Upland sediment is of concern because it can be the main contributor of sediment in the
streams and lakes of a watershed. Sediment in streams and lakes, in turn, adversely impacts
the water resources in many ways. The suspended sediment can make it difficult for fish to
feed, and it can abrade fish gills making the fish more susceptible to disease. The suspended
sediment also causes the water to be warmer in the summer, and warm water cannot hold as
much oxygen as cold water. Sediment that settles out to the stream or lake bottom can fill
up pools in streams (destroying the fish habitat) and can fill up the bays in lakes (promoting
excess aquatic weed growth.). Soil from cropland entering the water can also contain
nutrients and pesticides which can both increase the algae and weed growth in lakes and
harm the aquatic life of a water body.

Upland sediment (for this project) includes only the condition that results from the overland
flow of water on fields. It does not include the gully and streambank types of sediment
sources,

Sediment from upland sources was estimated using the Wisconsin Nonpoint Model (WIN)
developed by DNR. This model uses factors such as land cover, slope, management, soil
type, overland flow path, and channel system to estimate the quantity and rate of sediment
loss from each parcel inventoried. . The model "routes” the sediment to the nearest
channelized flow system. Results of the model are given for each field as measured by the
sediment loss in tons per acre per year.

The entire watershed was inventoried for upland sediment loss potential. On a parcel by
parcel basis, the WIN factors, plus the location, landowner identification code, and present
practice information was collected. A parcel was defined as a field with homogenous
individual factors and was bounded by landowner property lines and watershed or sub-
watershed lines. The parcels generally ranged from 2 to 50 acres,

Streambank Erosion Survey

Streambank erosion is bank failure along channels caused by the cutting action of water on
the banks. This erosion is important because of its direct impact on fish habitat in terms of
bank shade and cover in addition to the impact of the sediment filling up the stream’s pools,
Streambank erosion can be caused by cultural activities (such as grazing cattle) or it can be a
natural condition.
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The inventory method used was a modification of the Phase II of the Land Inventory
Monitoring process (SCS). The main channels of 14 streams totaling 68.7 stream miles were
assessed with this method. For each erosion site, the method estimates the volume, and tons
of sediment lost on a yearly average. This was done through measuring the length, height,
and recessional rate of each erosion site. Recession rates were determined based on the
physical characteristics of the eroded site. The volume of sediment was then multiplied by
the density of the sediment to obtain the tons of soil loss from the site. Along with this data,
information on the location, landowner identification, and cattle access was collected for each
site. This information was collected by field personnel wading the streams. Each erosion
site was located on the ASCS 8-inch to the mile air photos.

Barnyard Runoff

Dairy operations are a major type of agriculture in the watershed. All of the barnyards were
inventoried for their potential to impact water quality from their runoff. Runoff from these
yards can carry manure to the streams and lakes of the watershed. The manure contains
several components that can adversely affect the water quality and aquatic life. Manure
contains nitrogen which can breakdown to ammonia in the streams and lakes. In high
enough concentrations the ammonia can be toxic to fish and other aquatic life,

When the manure enters a water system the breakdown of organic matter results in a
depletion of oxygen in the water which fish require to survive. Also, the nutrients in manure
(including nitrogen and phosphorus) will promote nuisance algae and weed growth in the
streams and lakes. Finally, the bacteria found in livestock manure can be harmful to other
livestock drinking the water, and humans using the water for recreation,

The United States Department of Agriculture Agriculture Research Service developed a
computer model to estimate the amount of pollutants coming from a barnyard as a result of a
rainstorm. This model was modified by the Wisconsin DNR Nonpoint Source Section and
has been used to indicate which barnyards within a watershed have the greatest potential to
impact water quality from a rainfall washing through a barnyard. The model does not assess
any needs for manure storage or the impact from manure runoff from spread fields. It only
assesses the barnyard runoff pollutant quantities.

Information to run this model was collected on all of the barnyards in the watershed. The
data required by this model includes the types and numbers of livestock, yard size, the
physical characteristics of the area that contributes surface runoff waters to the yard, and the
physical characteristics of the area through which the runoff waters leaving the barnyard flow
before becoming channelized. A rainfall amount is assigned to the model. The 10-year,
24-hour rain event (4.0.inches) was selected. With this information the model calculates the
pounds of phosphorus and pounds of Chemical Oxygen Demand (COD) for each barnyard as
a result of the selected rainfall event. (Chemical Oxygen Demand is a measure of the amount
of organic material in the barnyard runoff),
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Manure Spreading Runoff

The disposal of livestock wastes on land can be a concern for water quality when it is done
on frozen land with steep slopes or in a floodplain. Under these conditions, the spread
manure can runoff with melting snow or winter rain and enter the streams and lakes of the .
watershed. The impacts from this runoff are the same as those mentioned in the barnyard
runoff discussion. |

The information collected for the upland erosion and the barnyard runoff inventory was
combined and used to estimate the amount of unsuitable land used for manure spreading
during the winter. Lands unsuitable for winter spreading of manure were defined as parcels
with slopes greater than 6 percent or having soil types indicative of being prone to flooding.

The first step in this evaluation was to estimate how much land was required by each
livestock operation to dispose of the manure generated over a 180 day period (the frozen
ground period). The amount of manure generated by each operation was determined based
on the animal type and number of animals. Using a rate of 25 tons per acre per year, the
number of acres required for manure disposal was calculated for each operation. This
number was compared to the acres of land suitable for winter spreading for each landowner
according to the upland erosion inventory information.” Lands unsuitable for winter
spreading were those field with greater than 6 percent slope or those fields in the floodway.
In this manner it was estimated, on an average annual basis, how many acres of unsuitable
land was used for manure disposal during the winter. This procedure assumed every field
had an equal chance for manure disposal from the landowner. The procedure could not
account for the fact that livestock operators do not evenly spread their manure across all of
their property. In general, the most accessible land is used for disposal of the manure.

Urban Runoff

Rainfall and snow-melt runoff from urban areas carries with it sediment, salt, metals, litter,
and nutrients from city streets, parking lots, roof tops, and construction sites to the water
resources of the area. Pollutant loads from the developed areas of the watershed were
evaluated using the Source Loading and Management Model (SLAMM) developed by the
DNR. Each community is subdivided into drainage basins according to the storm sewer
system. The following information is then collected for each drainage basin: land use, the
rmanagement presently done by the community (street sweeping, detention basins, etc), and
the type of drainage system (curb and gutter vs, grass swale). Pollutant loads for each
drainage basin and each land use within a drainage basin are estimated and reported in terms
of tons per year. Loadings for sediment and lead are calculated.

The impacts of sediment from construction sites is estimated based on amount of acres under
construction for each community over the past 5 years. A rate of 30 tons per acre per year
for sediment loading from construction sites was used to quantify the pollutant loads from
these sites.
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Point Sources of Pollution

Unlike the activities mentioned above, the point sources of pollution in Wisconsin are
regulated by the state. For each municipal or industrial wastewater discharge, a permit is
issued by the DNR, defining the quantity and the quality of the wastewater allowed from
each site. The point sources have been the most significant, and the most obvious sources of
water quality impairment in the past. With the large scale effort, and funding directed at
cleaning-up point source pollution in the past 20 years, the water quality impacts from these
sources in the watershed have been minimized.

Each municipal or industrial discharger has a permit file with the DNR. These files were
reviewed to determine how well the treatment plant is meeting its permit requirements, If a
facility is not in compliance with its permit, there are regulatory measures which can be
‘employed to insure that clean up of the nonpoint sources of pollution will not be
compromised by the wastewater treatment facilities.
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REATIONAL USE
SIFICATIONS

Biological Stream Use Classification and
Water Quality Standards

Biological stream use classes describe the fish species or other aquatic organisms supported
by a stream system. Designation is based on the ability of a stream to provide suitable
habitat and water quality conditions for those fish and other forms of life. The following
biological stream use classification system is used statewide and was applied to surface
waters in the Sheboygan River Watershed. '

Use Classification Description

Full Fish & Aquatic Life Category (FAL)

- FAL A Capable of supporting cold water sport fish (trout and other salmonid species)
to the following extent: '

(Class I)  Trout fishery sustained by natural reproduction _
(Class IT)  Trout fishery sustained by natural reproduction and periodic stocking
(Class III)  Trout fishery sustained entirely by stocking

FAL B Capable of supporting or serving as a spawning area for warmwater sport fish
(walleye, bluegill, smallmouth bass)

FAL C Capable of supporting forage fish (shiners, minnows) and aquatic invertebrates
(insects, clams, crayfish) intolerant of pollution, or forage fish tolerant of
pollution

Variance Categories

Limited Forage Fish (Intermediate D): Capable of supporting forage fish or rough fish
(carp) tolerant or very tolerant of poliution and aquatic invertebrates tolerant of pollution.
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Limited Aquatic Life (Marginal E): Capable of supporting aquatic invertebrates which are
very tolerant of pollution or no aquatic life. They may support amphibians, reptiles,
waterfowl, and other wildlife.

FAL A Cold Water Sport Fish: These streams are capable of supporting a cold water sport
fishery, or as serving as a spawning area for salmonid (trout, salmon) species. The presence
of an occasional trout or salmon does not justify classifying it as supporting a cold water
sport fishery. ‘

FAL B Warmwater Sport Fish: These streams are capable of supporting a warm water
sport fishery or serving as a spawning area for warm water sport fish (walleye, bluegill,
smallmouth bass). Although warm water fish are occasionally found in many small streams,
fish must commonly be found in a water body for it to be classified under this category.

FAL C Cold/Warmwater Forage Fish: These streams are capable of supporting an
abundant, usually diverse, population of forage fish (shiners, minnows) and/or aquatic
invertebrates (insects, clams, crayfish) which are intolerant of pollution. They are generally
too small to support cold or warm water sport fish and/or aquatic invertebrates. Streams
capable of supporting valuable populations of tolerant forage fish are also included in this
category.

Intermediate D: These streams are capable of supporting small populations of forage fish
tolerant of pollution, or fish and aquatic invertebrates tolerant of pollution, The aquatic
community is usuaily limited by small physical stream size and reduced stream flow.

Marginal E: These streams are capable at best, of supporting aquatic invertebrates or
occasionally very tolerant fish species. These streams are usually small--intermittent streams
and ditches--and the capacity to support aquatic life is extremely limited.

Water Quality Standards: Water quality necessary to support stream biological uses has
been quantified by certain measurable standards. These standards are statements of the
characteristics of surface waters which must be maintained to enable the stream to continually
meet its designated use. Generally, the best water quality supports the highest level of
aquatic life. The standards are set forth in Chapters NR 102 and NR 104 of Wisconsin
Administrative Code.

Recreational Stream Use Classification and Water Quality Standards

Recreational stream use classifications are described by a level of human body contact
determined to be safe and reasonable. The system applies to all surface waters including
those categorized as intermediate or marginal under the above referenced biological use
classification system. Three designations are used under the recreational stream classification
system—full body contact, partial body contact, and noncontact.
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Full Body Contact: These waters are used for human recreation where immersion of the
head is expected and occurs often. Recreation activities classified as full body contact
including swimming, waterskiing, sailboarding and other similar activities where frequent
and significant contact with the water occurs. Water quality standards for full body contact
use are applicable from May through September,

Partial Body Contact: These waters are used for human recreation where immersion of the
head is not frequent and contact is most often incidental or accidental. Recreational activities
classified as partial body contact include boating, canoeing, fishing, and wading, Water
quality standards for partial body contact use are applicable year round.

Noncontact: These waters should not be used for human recreation. The category is used
infrequently when extenuating circumstances such as high concentrations or in-place
pollutants, an uncontrollable pollution source, or other conditions dictate that contact with the
water would be an unnecessary health risk. Typically, surface waters included in this
classification would ordinarily be considered to be capable of supporting partial body contact
uses.
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Emmductmn

This appendix describes four classes of urban best management practices. The four general
classes of management practices are source reduction practices, infiltration practices, wet
detention practices and streambank erosion control practices. Secondly, it provides guidance
for the design and use of these urban best management practices. At the end of this appendix
there is a discussion on street cleaning. An explanation of the terms "base level" and
"accelerated level” as they relate to the street sweeping practice found there.

Classes of Urban Management Practices

Source Reduction Practices

Source reduction best management practices curb the generation of urban pollutants at the
source. Ideally, pollutant generation is stopped. At a minimum, pollutants that are
generated are controlled prior to entering the storm sewer system.

In commercial and residential areas, source reduction controls are generally non-structural,
relying instead on changes in products people use and in the way people live. The current
federal programs removing lead from gasoline and asbestos from automobile brake linings
are examples of source reduction practices. In other cases, such as for industrial materials
storage areas, control of pollutants may require structural practices.

Source reduction practices that prevent the generation of pollutants, such as the removal of
lead from gasoline and asbestos from brake linings, are ultimately the most effective. This
type of control cannot be readily initiated at the local level, however, Regional and often
national action is required. ‘ '

 Effective source reduction practices relying on better housekeeping practices, such as pet
waste control programs and judicious use of lawn and garden products, can be initiated
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locally. These practices are an inexpensive and vital component of any urban nonpoint
source control program. Several source control alternatives identified in this watershed are:

o Reducing use of galvanized roof materials and gutters, a major source of zinc in

urban runoff.
o Removing pet wastes immediately from lawns, sidewalks, and' streets to reduce

bacteria contamination from urban runoff.

@ Managing the ﬁming, amount and type of fertilizer and pesticide applications on
lawns.
o Properly disposing of automobile waste fluids, such as radiator water and engine

oil, to keep them out of the storm sewer system,

o Removing leaves and street dirt from street and parking lot surfaces through
municipal sweeping and leaf collection.

¢ Zoning land use based, in part, on site suitability for best management practices.
® Strictly limiting construction site erosion.
° Keeping the use of street de-icing compounds to a minimum.

Infiltration Practices

The amount of pollutants in urban runoff is often directly related to the volume of urban
runoff. The volume of urban runoff is directly related to the amount of impervious urban
area that is directly connected to the storm sewer system. Impervious areas include rooftops,
parking lots, streets, and sidewalks. Directly connected areas are those that drain directly to
storm sewer pipes or concrete channels.

Urban best management practices which reduce the amount of runoff (such as infiltration
practices) also reduce the amount of pollutants reaching lakes and streams. Practices that
promote on-site infiltration include porous pavements, redirecting roof downspouts to grassy
areas, and directing runoff waters to infiltration trenches. These practices are generally most
applicable to small source areas such as rooftops and parking lots. Grassed swale drainage
systems, may also be an effective infiltration practice. Finally, infiltration basins can be
focated at storm sewer outlets for larger drainage areas. In this case, the basin is considered
an off-site, or end-of-pipe control measure.

‘In addition to reducing pollutant loads, groundwater infiltration can help stabilize the
hydrology of small urban streams. This occurs because infiltration helps maintain stream
base flows during dry periods, and will decrease peak flow discharges responsible for
streambank erosion and habitat scouring. - In addition, infiltration can be used in the drainage
area to a wet pond in order to,reduce the pond size required to control stormwater pollutants.
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To be effective, infiltration practices must be located very close to the pollutant source area.
For example, infiltration trenches located along a parking lot or large rooftop.

Not all sites are appropriate for the use of infiltration practices. Heavy or poorly drained
soils may limit the effectiveness of infiltration devices or result in practices too large to be
practical. Slopes may limit the use of grassed swales in residential areas. Heavy soils are
common in this watershed and may preclude the use of grass swales or other infiltration
practices.

Precautions must be taken when infiltrating urban stormwater to prevent groundwater
contamination. Runoff from residential rooftops and driveways, and from rooftops in
institutional, commercial, and non-manufacturing industrial areas have the lowest potential
for groundwater contamination. Runoff from parking lots in institutional and commercial
arcas, and from separate employee or visitor parking lots in non-manufacturing industrial
areas have a higher contamination potential. The potential for groundwater contamination
can be reduced however, by using a pre-treatment device (such as a grass buffer area before
the infiltration area).

Highly contaminated runoff, such as that from storage and loading areas in commercial and
industrial areas should not be infiltrated.

Table C-1 gives more information on the use and placement of infiltration devices for various
land uses.

Wet Detention Ponds

Wet detention ponds are constructed basins that collect runoff from an area and allow some
of the pollutants to settle out before the runoff reaches a water resource. These basins are
constructed so there is a permanent pool of water even during non-runoff periods. The wet
detention ponds are effective at controlling particulate pollutants and can be designed to
contro! peak flow discharges. Consequently, they can be employed to serve many needs
including pollution control, fiood control, and control of stormwater flows that may be
causing streambank erosion and streambed scour. These ponds have limited effectiveness in
controlling dissolved urban pollutants and cannot effectively reduce the total stormwater
volume or enhance stream base flows. The wet pond can be situated near a small source
area, such as a parking lot, but are more commonly used to control runoff coming from a
larger area. '

Streambank Eresion Control Practices

A combination of traditional and innovative techniques will be needed to control streambank
erosion and scour in urban streams.

Practices such as riprap or gabions may be most appropriate in some places. Innovative

approaches that are less expensive and provide better shoreline habitat than rock riprap are
also being proposed for this project. Reshaping upper channel banks to allow dissipation of
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stream energy, and use of vegetation for stabilizing eroding banks may be promising
approaches, either as alternatives or additions to more traditional techniques,

Performance and Design Guidance For Urban
Structural Practices

The guidelines in this section are presented to facilitate the urban practice design, review,
and approval phases that are required before controls can be installed and cost-shared through
the nonpoint source program. The design standards contained in this section are preliminary,
and will need to be augmented by existing engineering references and design manuals, Also,
the DNR’s Nonpoint Source and Land Management Section should be contacted prior to the
start of practice design activities, in accordance with NR 120. '

In planned urban areas throughout the watershed, impacts on stream hydrology must be
minimized. Conforming individual practices to the following guidelines will assure that the
total level of control is adequate, provided the recommended plan is fully implemented.

Standards

The following preliminary standards should be used to guide the design of practices. They
will be superseded by standards developed as part of the model ordinance for stormwater,
being prepared by the Department of Natural Resources.

Wet Detention Ponds

The permanent pool of the wet pond must have a surface area equal to "x" percent of the
impervious surfaces plus "y" percent of the pervious surfaces of the contributing drainage
area. (Table C-2 gives the percentages for various land usés). A permanent-pool with this
surface area will control 90 percent of the incoming suspended sediment load. This will be
achieved by trapping the five micron particle size. This will also provide approximately 70
percent: control of the annual lead load from lands tributary to the pond. Where retro-fitted,
ponds should be located to control runoff coming primarily the critical land uses. Where
planned as part of new development, ponds should be located to control runoff from all land
uses.

The outlet of the wet detention ponds must be designed to maintain peak flows for the
2-year, 24-hour storm at pre-development levels.

Infiltration Practices
Infiltration Practices must infiltrate all runoff from the one-inch storm,

Other design guidance is given on table C-2,
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Table C-1. Nonpoint Source Pollution Control Guidelines for Infiltration Devices in Urban Areas

Industrial (Manufacturing)*

Infiltration
Device Type

Raoftop Runoff

0-10,000 sq. fi.

> 10,000 sq. fi.

Seaparate Employes & Visitor
Parking Lot Runoff

Storage and Leading
Area Runoff®

Infiltration Basin'

Infiltration prohibited.

Infiftration prohibited.

Infiltration prohibited.

Infiftration prohibited.

infiltration Basin’

Infiltration prohibited.

Infiltration prohibited.

Infiltration prohibited.

Infiltration prohibited.

Grassed Swale?

Pretreatment®, Depth to
GW > 3 ft. GW monitoring
recommended.

Pretreatment®. Depth to
GW > 3 ft. GW monitoring
recommendad.

Pretreatment®. Depth to
GW > 3 ft, GW monitoring
recommendead.

Pretreatment®. Depth to
GW > 3 ft, GW monitoring
recommended.

Other Conttol Practices

Notes:

1. Infiltration should take place through a surface layer of soil where feasible, to minimize risk of groundwater contamination.
2. Special construction technigques are required to maintain original soil permeability.

3. Pretreatment is considered for infiltration devices to minimize maintenance.

pretreatment devices should be equipped with oil and grease traps.

potential for emitting particulates that will settle on building rooftops and parking lots.

5. Good materials management practices should be practiced to prevent the risk of generating contaminated runoff in the first place.

There may be incidental protection to groundwater from pretreatment devices. All

For the purpose of this table, industrial {manufacturing) consists of production industries. An example would be an industry with smokestacks that have the
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Table C-1 {continued). Nonpoint Source Pollution Control Guidelines for Infikration Devices

Commercial®

Rooftop Runoff

Parking Lot Runoff

infiitrating 0-10,000 sq. ft. > 10,000 sq. ft. 0-5,000 sq. ft. 5,000-500,000 sq.’ > 500,000 sq. ft. Storage and [oading
Device Type® ft. . Acres Runoff®
Infiltration Rasin’ No pretreatment. No pretreatment. Pretreatrment? Pretreatment’ Pretresiment® Pretreatment’

Depth to GW > 3 ft.

Depth to GW > 3 f1.

Depth to GW > 3 fi.

Depth to GW > 3 ft.

GW monitoring

Depth te GW > 3 ft.

GW monitoring

Depth to GW > 3
ft.

recommended. recommended. GW monitoring
recommended,
infiltration Trench’ Mo pretreatment. No pretreatment. Pretreatment with Pretreatment’® Pretreatment® Pretreatment®

Depth to GW > 3 ft.

Pepth to GW > 3 fi.

grit chamber.?
Depth to GW > 3 ft.

Depth to GW > 3 ft.

GW monitoring

Depth to GW > 3 ft,

GW monitoring

Depth to GW > 3
ft.

recommended. recommendead. GW monitoring
recommaeanded.
Grassed Swale? No pretreatment. Mo pretreatment. Pretreatment with Pretreatment® Pratreatment® Pretreatment®

Depth to GW > 3 ft.

Depth to GW > 3 ft.

grit chamber.?
Depth to GW > 3 ft.

Depth to GW > 3 ft.

GW monitoring

recommended.

Depth to GW > 3 ft.

GW monitoring
recommended.

Depth to GW > 3
ft.

GW monitoring
recormmeanded.

Other Control

Redirect downspouts

Siope lots to grass

Practices to lawn for buffer strip.
infiltration. No
. pratreatment,
Notes:

1. linfiltration should take place through a surface layer of soil where feasible, to minimize risk of groundwater contarnination.

o

Special construction techniques are required to maintain original soil permeability.
Pretreatment is considered for infiltration devices to minimize maintenance. There may be incidental protection to groundwater from pretreatment devices. Grit

chambers remove particles down to 100 u and wet sedimentation removes particles down to 40-10C u. All pretreatment devices should be equipped with oil and

grease traps.

4. Retail and service operations.

5. The use of infiltration practices in storage areas must be reviewed on a case-by-case basis.
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Table C-1. Monpoint Source Pollution Contral Guidelines for Infiltration Devices {continued}

Industrial {Non-Manufacturing}

infiltrating
Deavice?

Rooftop Runoff

Separate Employee & Visitor
Parking Lot Runoff

0-10,000 sq. ft.

> 10,000 sq. fi.

5,000-500,000 sq. ft.

> 500,000 sq. ft.

Storage and Loading -
Area Runoff*

(nfiltration Basin'

No pretreatment. Depth

No pretreatment. Depth

Pretreatment®

Pretreatment®

Infiltration prohibited.

to GW > 3 ft. to GW > 3 ft. Depth to GW > 3 ft. Depth to GW > 3 ft.
GW monitoring GW monitoring -
recommended. recommended.
Infiltration Trench® No pretreatment. Depth No pretreatment. Depth Pretreatment” Pretreatment® infiltration prohibited.

to GW > 3 ft. to GW > 3 ft. Depth to GW > 3 ft. Depth 1o GW > 3 ft.
GW monitoring GW monitoring
recommended, recommended.
Grassed Swale? No pretreatment. Depth No pretreatment. Depth Pretreatment® Pretreatment” Pratreatment required.”

to GW > 3 ft.. to GW > 3 ft. Depth to GW > 3 ft. Depth to GW > 3 ft. Depth to GW > 3 ft.
GW monitoring GW monitoring GW monitoring
recommended. recommended, recommended.
Other Control Practices . | Redirect downspouts and
driveways to lawn for
infiltration. No
pretreatment.
Notes:
1. Infiltration should take place through a surface layer of soil where feasible, to minimize risk of groundwater contamination.

2. Special construction techniques are required to maintain original soil permeability.

3. Pretreatment is considered for infiltration devices to minimize maintenance. There may be incidentel protection to groundwater from pretreatment devicas, All

pretreatment devices should be equipped with oil and grease traps.
4. Good materials management practices should be practiced to prevent the risk of generating contaminated runoff in the first place.
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Table C-1 {continued).

Monpoint Source Pollution Control Guidelines for Infiltration Deviges

Institutional®

Rooftop Parking Lot
Infiltration
Device Type Residential® 0-5,000 sq. ft. 5,000-500,000 sq. ft,
Infiliration Basin’ Pretreatment® No Pretreatment Pretreatment® Pretreatment®

Depth to GW > 3 ft.

Depth to GW > 3 ft.

Depth to GW > 3 ft.

Depth to GW > 3 f1.
GW monitoring recommended

Infiltration Trench®

Pretreatment?
Depth to GW > 3 ft.

No Pretreatment
Depth to GW > 3 ft.

Pretreatment
Depth to GW > 3 ft.

Pretreatrent®
Depth to GW > 3 fr.
GW monitering recommended

Grassed Swale?

Pretreatment®
Depth to GW > 3 ft,

Mo Pretreatment
Depth to GW > 3 ft,

Pretreatment
Depth to GW > 3 ft.

Pretreatment with grit
chamber.? Depth to

GW > 3 ft. GW monitoring
recommended.

Other Infiltration Practices

Redirect downspouts and
slope driveways to lawn, for
infiltration. No pretreatment.

Redirect downspouts to lawn
for infiltration. No
pretreatment,

Slope lots to grass buffer strip.

Notes:

1. infiltration should take place throu
Special construction techniques a

b

3. Pretreatment is considered for infiltration devices to minimize m

pretreatment devices should be equipped with il and grease tr

4.  Multi- and single-family dwellings.
5. Churches, schools and hospitals.

gh a surface layer of soil where feasible, to minimize risk of groundwater contamination.
re required to maintain original soil permeability,

aintenance. There may be incidentsl protection to groundwater from pretreatment devices. All

aps.




Design Criteria

NR 120.14(22) requires that the Department of Natural Resources participate in the practice
design process, and approve detailed practice designs. Selected preliminary design criteria
for wet detention ponds and infiltration devices are presented below. '
It is important to note the inclusion of pretreatment and groundwater monitoring in. the
-practice design for infiltration devices. Providing pretreatment for these devices will greatly
reduce required maintenance to reduce clogging and restore infiltration. Pretreatment could
be a sediment trap, a wet detention pond, a grass filter strip, or street sweeping. Selected
practices should be equipped with groundwater monitoring wells to assure that groundwater
contamination remains within acceptable limits. ‘ '

Finally, all detention and infiltration urban structural practices should be equipped with signs
that clearly identify that the site contains urban stormwater pollutants. Such signs should
also carry warnings, where appropriate, against using stormwater practices in ways that
could endanger public health.

Wet detention ponds should not be used for consumptive fishing, swimming, or wading.

Infiltration basins might pose a hazard if used during dry periods as open recreational space,
due to possible suspension of contaminated dust. These risks should be further investigated.

Specifications and Cost Sharing For
Accelerated Street Sweeping

Practice Description

Use of a vacuum style sweeper to remove leaf litter and accumulated dirt from street surfaces
on an accelerated schedule designed for improving quality of surface waters.

Purpose

Accelerated street sweeping may provide a moderate level or pollution control within specific
areas of a community. This practice may also help to extend the effective "life" of a wet
detention basin by removing some of the pollutants on the streets before they reach the basin.
Conditions

Cost sharing is authorized to support a portion of an accelerated street sweeping program for
existing critical land uses. This practice will be eligible for cost sharing if it is identified as

needed through a feasibility study.

Accelerated Sweeping is defined as that meeting the schedule set forth in tables C-3 and C-4.
It consists of two parts; the "base level” and the "additional level.” The "base level* portion
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of the accelerated program is not eligible for support. The "additional level" portion of the
accelerated program is eligible for support.

Existing urban areas are those in existence as of the date the Department of Natural
Resources approves this watershed plan.

Critical land uses are those defined for each subwatershed in table 6-7 of this watershed plan,

Cost sharing will be effective for a 5-year period for each municipality, beginning when the
community first accepts cost-share funds for sweeping. Eligible cost components include:

° * direct and indirect staff costs to operate the sweeper including wages, salaries,
benefits, and overhead (Only cost of "additional staff”, as defined in NR 120.02, is
eligible)

e fuel, equipment maintenance, and equipment depreciation

° litter disposal

Eligible staff related costs will be supported 100 percent through the Local Assistance Grant
Agreement. Other costs will be supported at a cost-share rate of 50 percent. The
community may negotiate with the Department of Natural Resources a flat fee cost-share
amount per curb mile. Cost sharing will be on a reimbursement basis. Following the five-
year period of cost-share eligibility, the community must maintain at its own expense an
accelerated street sweeping schedule in those areas for which it received cost sharing,
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Table C-2.

Selected Preliminary Design Criteria for Infiltration Devices and Wet Detention Basins “

Practice

Design Criteria

Wet
Detention

el A

9,

Percent of drainage required as permanent pond surface for 90% control of solids:

Freeways 2.8% * Institutional - 7%
Industrial 2.0% Residential 0.8%
Commercial 1.7% " Open Space 0.6%

Permanent pond minimum 5 fi. deep when constructed.
Minimum 10 fi. shelf around pond perimeter.

Minimum 5:1 side slope to edge of pond.

Pond shape must be minimum 3:1 length to width ration
Maintain minimum pond depth of 3 feet.

Minimum 25 ft. vegetated buffer strip

Protect outlet channel from erosion

|
II

Infiltration De

vices

Minimum depth to groundwater 3 ft.”

Grass
Swales

—

Minimum grade of 0.5% and maximum of 5.0%

Maximum side slopes of 3:1

Minimum depth to groundwater 3 ft.”

Maximum flow vélocity 6 ft/sec

Check infiltration rates annually

Prevent compaction during construction.

Sweep streets of drainage area to prevent clogging of infiltration device

Infiftration
Trenches

Minimum depth to groundwater 3 ft.”

Pretreatment necessary {eg. grass filter strip, wet detention basin, trap, etc.)
Trench must be wider than it is deep -
Observation well(s) must be installed

Check infiltration rates annually.

Do not put near water supply wells

Infiltration
Basins

N S  F T i ol DT R ol

b

Minimum depth to groundwater 3 ft.”

Pretreatment necessary (eg. grass filter strip, wet detention basin, trap, etc.)
Test soil infiltration rates at least 5 ft. below the surface.

Observation well(s) must be installed

Check infiltration rates annuaily.

Do not put near water supply wells

Prevent compaction of soil during construction.

* As measured from bottom of practice to seasonally high groundwater
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Table C-3.

Components of Accelerated Street Sweeping Schedules for Critical Urban Land Uses - Curb and Gutter
Drainage

Season’

Program Description

Freeway

Commercial, Industrial

High Density
Residential

Spring

Accoelerated Program?

Base component®

Additional component?

-oncefweek: vacuum

~oncef week: brush

-convert to vacuum

-once/waeek: alternate
brush and vacuum

-once/weak: brush

-convert to vacuum on
altarnate passes

-once/week: alternate
and vacuum

~twice/month: brush

-two added passes
with vacuum

Summer

Accelerated Program

Bass component®

Additional component!

-onca/week: vacuum

-oncefweek: brush

-convert to vacuum

-once/week: altarnats
brush and vacuum

-once/wesk: brush

-canvert to vacuum on
alternate passes

-twica/month;:
alternate brush and
vacuum

twice/month: brush

-Gonvert to vacuum on
alternate passes

Fall

Accelerated Program

Base component®

Additional component?

-once/week: alternate
brush and vacuum

-twice/month: brush

-two added passes
with vacuum

-onca/waeek: sitarnate
brush and vacuum

-once/week: brush

-convert to vacuum on
alternate passes

-twice/month: brush
and vacuum

-twica/month: brush

-convert to vacuum on
alternate passas

Table C-4.

Components of Accelerated Street Sweeping Schedules for Critical Urban Land Uses - Grassed Swale
Drainage

Season’

Caommercial,
Industriaf

High Density

‘Program Dascription Residential

Spring

Accelerated Program?

Base componaent®

Additional component®

-once/wesk: alternate
brush & vacuum

-twice/month; brush

-two added passes with
vacuum

-once/month: vacuum

-onca/month: brush

-convert to vacuum

Summer

Accelerated Program

Base component®

Additional component?

-once/week: alternate
brush & vacuum

-twice/month: brush

-two added passes with
vaouum

-once/month: vacuum

-ence/month: brush

--canvert to vacuum

Fall

Accelerated Program

Base component®

Additional component?

-once/week: alternate
brush and vacuum

-twice/month: brush

-two added passeé with

-once/month; vacuum

-once/month:; brush

-convart to vacuum

vacuum

Notes for tables C-3 and C-4:

1.

2.
3.
4

Spring is cansidered to be one month {(March).

Tha Accelerated Program is made up of.the base component and the additional component.
This component is not eligible for cost-share assistance.

This component is sligible for cost-share assistance.

!
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ENDEX D

'ATERSHED SPECIFIC
[ATION AND EDUCATION

INFORR
MATERIALS AND EVENTS

Newsletters

Newsletters will be used to convey information to targeted groups such as local government
officials, rural landowners, civic and environmental groups, fishing and boating groups,
business and industry associations, interested citizens and other likely participants in the
Sheboygan River Priority Watershed. The objectives of newsletters will be to: '

° Supply basic information on the project.

@ ‘Provide updates on important elements of the project including dates of upcoming
-events.

° Improve understanding of nonpoint soufce pollution problems and causes.

® Increase appreciation of lakes, streams and related natural resources in the
watershed.

° Introduce lando_wners to recommended management practices,

° Provide information on available assistance including cost-sharing.

° Build a sense of momentum by providing information on participation and

implemented practices.

Newsletters will be distributed to key audiences within the watershed and used as handouts at
public meetings, tours and exhibits.

The lead responsible party for watershed newsletters will be Sheboygan County
UW-Extension working with area UW-Extension Water Quality staff and state specialist
assistance. Other UW-Extension, DNR and LCD staff will also be mvolved in newsletter
preparation and distribution.
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Watershed Folders and Fact Sheets

Watershed folders will be used to communicate basic information about the watershed project
and serve as "cover pieces” for educational packets assembled to meet the needs of rural
landowners/operators and local government officials. Folders will contain different sets of
information and education materials, including fact sheets, depending upon the audience
groups to which it will be given.

Many fact sheets will have DNR Southeast District or statewide applicability and be produced
at those levels. An exception will be demonstration project fact sheets and fact sheets adapted
for the Sheboygan River project and bearing its logo.

County LCD staff will assemble the rural watershed folder contents and, in conjunction with
County UW-Extension staff, draft fact sheets on demonstrations. DNR staff, with county or
area UW-Extension staff assistance, will assemble the local government folder contents. Area
UW-Extension staff will have the lead responsibility for publishing demonstration project fact
sheets with draft materials submitted by the pertinent county, State UW-Extension specialists,
the Nutrient and Pest Management Program, DNR and DATCP staff will develop or assist
with the development of fact sheets on rural and urban best management practices with
statewide applicability. ‘

Watershed Slides and Video Pléyback Equipment

County LCD and UW-Extension staff will provide slides and information for the watershed-
specific portions of a slide collection, and use the slides for public meetings, community
group programs and volunteer training sessions. Many slides, especially graphic summaries
of surveys, inventory data and plan recommendations, will be prepared by DNR or state or
area UW-Extension staff. Area UW-Extension Water Quality staff will be responsible
assembling the slide collection.

A video wall projection unit and self-contained player-monitor designed to maximize use of
recently completed nonpoint source pollution control videotapes will be purchased. These
will enhance presentations to large groups, and in smaller rooms or with exhibits,
respectively. Other tapes in a growing collection of this valuable medium would also be used
to enhance awareness, build momentum, and further project participation. The purchased
units would readily be available for use in the lead educational counties of Sheboygan and
Fond du Lac,

Local Exhibits

Exhibits on the Sheboygan River Project, urban and rural nonpoint source pollution, specific
watershed plans and best management practices will be used at county fairs, public buildings,
shows and other special events in the watershed. The purpose or focus of these exhibits will
change as the program progresses. Thus interchangeable groups of exhibit components will
be developed to cover a variety of themes. '
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Arrangements for use of exhibits in local areas will be the responsibility of county UW-
Extension and LCD staff with assistance from area UW-Extension and district DNR staff.
Most materials for the exhibits will be developed by area UW-Extension and district DNR
staff. Exhibits will be staffed by watershed advisory committee members and other
volunteers whenever possible (o augment staff resources.

Media Contacts

An effort to involve the media in covering watershed events begins with conferences on the
major newspapers and radio stations in the watershed to further acquaint editors and reporters
with the Sheboygan River Project. The lead responsible parties for this activity are UW-
Extension staff and Advisory Committee members. Assistance is available from the Public
Information Officer for the DNR Southeast District.

News releases will be distributed to local newspapers and radio stations to announce
watershed events such as tours, public information meetings, plan completion/amendment,
demonstration project installations and grant awards. The lead responsible agency for the
news releases will vary depending on which agency or private group is responsible for a
particular event.

Newspaper seasonal articles and appearances on radio talk shows will be sought to provide
broader coverage of the program. Special features or interview shows may involve direct
participation by state or district DNR or UW-Extension staff. County UW-Extension
staff/Advisory Committee members will be responsible for covering water quality issues in
their regular radio talk shows and newspaper columns. Background material for radio
programs and newspaper columns will often be prepared at the District or state level,
although county staff will prepare and share materials related to their field of expertise.
Columns may also be distributed for publication in local civic and environmental group
newsletters.

Series of Newspaper Articles and Radio Public Service Announcements

A series of newspaper articles and radio public service announcements will be used to inform
people about nonpoint source pollution and best management practices. The series may focus
on homeowner practices such as yard care, household hazardous waste, stream corridor and
takeshore management, automobile maintenance, and pet waste disposal. General information
on the Sheboygan River Project, nonpoint source pollution and best management practices for
municipalities could also be included.

Development of the material for such newspaper articles and radio public service
announcements will be coordinated with the adjoining Milwaukee River watersheds. County
UW-Extension agents will arrange for distribution to local newspapers and radio stations.
Supportive educational materials such as fact sheets will be available, upon request, through
County Extension offices. Such fact sheets and other written materials will generally be
prepared at the District or state level.
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Demonstration Site and XKey Rural Tours -

Meetings and tours will be conducted for the existing barnyard runoff management and
nutrient and pest management demonstration sites and for future demonstrations of good
practices, such as conservation tillage. Priority landowners needing specific information and
first-hand exposure to the demonstrated practices will be invited to the event(s).
Transportation to and from the sites and organization around a social event such as a meal
will be utilized as advisable and approved (also see Meetings section),

In addition, watershed tours including best management practices will be pursued as
appropriate for other audiences. During implementation, a meeting/tour will be used to
update local officials and Advisory Committee members on progress, to encourage more
participation, and to inform the media and the public about implemented practices and water
quality improvements, Rural and urban demonstration projects and other implemented
practices will be featured. Implementation meetings and tours may be combined for adjacent
watersheds where sign-up periods overlap.,

County LCD and UW-Extension staff are identified as having the major responsibility for
these tours with Area and State UW-Extension staff providing organizational and/or subject
matter specialty assistance.

Demonstration Projects

The need for demonstrations of nonpoint source pollution control practices is being evaluated
in the watershed on an ongoing basis. Where appropriate, demonstrations will be designed to
enhance related natural resources such as fish and wildlife habitat as well as to improve water
quality. Watershed demonstrations are evaluated according to the following criteria:

. Does the practice address an identified, major source of water pollution?

e Is the practice needed in a variety of areas in the watershed (or other parts of the
southeastern Wisconsin) to achieve water quality goals.

® Is the practice unfamiliar and/or untested in the vicinity or in southeastern
Wisconsin?
® Does the practice require further research and refinement before widespread

application? Would a demonstration aid this process?

@ Is the site proposed for the demonstration highly visible, easily accessible, or
located where there would be credibility ascribed to the practice?

Staff, with the advice of watershed advisory committees and local governments, will identify
and actively pursue needed demonstrations. Implementation of specific demonstrations will
be the responsibility of appropriate DNR, LCD, local government, UW-Extension, and
Nutrient and Pest Management Program staff. Part of the plan for each demonstration will be
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an information and education element including, at a minimum, signs, slides, fact sheets and
tours.

Area UW-Extension Water Quality staff will be the lead responsible party for reviewing,
demonstration project plans for information and education elements and printing fact sheets.
County LCD staff will be the lead responsible parties for documenting costs and project
progress, drafting fact sheets, taking slides and conducting tours.

Signs

Signs with the Sheboygan River logo will be used at selected locations to increase public
awareness of the watershed project. Potential sites for signs will be selected and prioritized
with assistance from the Advisory Committee. Signs will be produced via separate outside
contracts. Primary responsibility for coordinating sign usage will belong to Sheboygan and
Fond du Lac Counties, with assistance from area UW-Extension and DNR staffs.

Signs identifying demonstration projects and cooperating landowners will also be used.
Wherever possible, more detailed signs explaining the watershed project and associated
practices will be put up in prominent public locations such as parks, waysides, boat and
fishing access sites, and river walkways.

Construction Erosion Control and Stormwater Management Workshops

One specific type of technical education and training assistance offered to local governments
will be construction erosion control and stormwater management workshops. The workshops
will be designed to provide techpical information on these practices to local government staff
developers, builders, contractors and consultants. The most effective time to schedule them
will be winter or early spring, before the busiest construction season.

kl

The Area UW-Extension Urban Water Quality Educator will be responsible for organizing
these workshops. Materials for use in the workshops will be developed on a District or state
level. The Wisconsin Construction Site Best Management Practice Handbook will be the
basic text for the workshop. DNR will provide copies of the handbook, but fees will cover
remaining out-of-pocket expenses. DNR and LCD staff will assist with the workshops by
speaking, developing handouts, evaluating results and providing publicity. County UW-
Extension offices will assist with publicity and registration.

Meetings/Presentations

Meetings have been prioritized as a particularly important element of project implementation
success. The group approach for rural landowners would complement one-on-one contacts
(which are not part of the educational strategy, per se) in an attempt to optimize voluntary
participation. Local government (town) meetings would follow a series of such events
undertaken at the conclusion of the planning phase, during which DNR would also have met
with the elected governing bodies of the municipalities in the watershed.
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The primary purpose of meetings scheduled for the first years of the project will be to
indicate that implementation is underway and to hightight means of participation. For local
officials, they will also be a "courtesy call” as officials may, in turn, be contacted by their
constituents. Future meetings could be used to advise that sign-up for cost-sharing will end
shortly and to offer suggestions for future involvement.

County UW-Extension and LCD staff will be responsible for these meetings and
presentations. Arca UW-Extension and DNR staff assistance will be available as needed for
specific topics or the production of handout materials.

City and Village Meetings

Meetings will also be scheduled with each city and village in the watershed. Purposes of the
meetings scheduled during the first year of the project are to: present inventory results,
urban residents survey results and plan recommendations for each community; develop
appropriate local assistance and cost-sharing agreements for implementation of the plan in
cach community.

Staff may present the same information to municipal staff before meeting with the village
board or city council. Separate meetings may also be scheduled with committees,
commissions or boards of the village or city upon request.

The lead responsible party for scheduling meetings with municipal staff and elected officials
will be the DNR Nonpoint Source Coordinator. Other DNR and county or area Extension
staff responsible for the watershed will provide assistance at these meetings as needed.

Individual City and Village Educational Programs

Each city and village will have an information and education element included in any local
assistance or cost-sharing agreement. This is part of the urban implementation strategy, but
also explained here because of its importance to the I&E strategy. At a minimum, associated
activities should include:

e Publicity for leaf collection & street sweeping programs.

° Publicity for pet waste cleanup ordinances.

o fublicity for local waste oil recycling and hazardous waste collection programs.

® Information for the construction industry about new or changed' local construction

erosion control and stormwater management ordinances.

@ Training of local government staff for construction erosion control, stormwater
management, and streambank stabilization.
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City and village staff will be responsible for implementing their community's information and
education program. Appropriate county or area UW-Extension and DNR staff will assist
local governments in the development and implementation of activities for their residents,
businesses and industries. DNR and Extension staff will also provide information on urban
best management practices to city and village officials through telephone contacts attending
local government meetings, providing workshops, or other educational means.

The watershed project educational program for municipalities will also require a series of fact
sheets or brochures on urban "housekeeping" practices for water quality protection addressing
some of the above and the following additional subjects:

e Proper use and disposal of car care products and lawn-garden chemicals.

e Encouragement of precipitation infiltration and detention rather than runoff.

® Landscape planning, establishment, and maintenance for reduced nonpoint pollution
runoff.

Many of these printed materials have been initiated through the "Yard Care and the
Environment” fact sheet series under the leadership of Area UW-Extension staff. They will
be formatted to allow easy adaptation, if desired, for the Sheboygan River Project.

Presentations for Local Groups

An extensive network of presentations planned to reach all appropriate groups is a conscious
attempt to both inform and solicit involvement and support, which initial strategizing indicated
might be achievable.

To provide an organized approach for soliciting and meeting program requests from local
groups, the Sheboygan River Project is developing a speakers bureau. Members of the
speakers bureau will include District and local staffs and members of the Advisory
Committee. Videotapes, slide programs and supportive educational materials for use by the
speakers bureau will have been developed largely by area UW-Extension staff or through
county staff in working with the slide collection.

The primary responsibility for maintaining the speakers bureau database will belong to the
County UW-Extension. Area UW-Extension staff will play a role in developing or
coordinating the development of needed materials. UW-Extension, LCD, and DNR staff and
Advisory Committee members will publicize and participate in the speakers bureau and the
development of information and education materials according to their areas of interest and
available time.
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Youth Education

Presentations will be given in the classroom and youth group meetings, as well as references
to effective water quality curricula. In addition, youth education will include community
events and service projects. One proposal submitted to youth groups will be the application
of a storm sewer stencilling project originally used in Seattle, The objectives of this project
are to teach youth and adults that storm sewers carry materials directly to local lakes and
streams and to discourage dumping of pollutants such as waste oil, antifreeze and paint into
them. :

The lead responsible party for this project will be county UW-Extension staff who work with
youth groups. Area UW-Extension and DNR staff will provide assistance in procuring
materials and developing associated educational programs. Information on hazardous waste
reduction, recycling and proper disposal will also be provided through this program.

Monitoring and Annual Educational Strategy Update

The Sheboygan River Watershed educational strategy will be reviewed.and updated annually.
Annual updates will further define educational materials and events, costs, and timing, and
include estimates for the fourth through eighth years of the project. Informal monitoring of
progress will occur on at least a semi-annual basis, with staff meetings, interim progress
reports, and plan adjustments utjlized as necessary to continue charting a positive course.

Arca UW-Extension staff will provide the leadership role in this plan updating process, and

will be assisted by County UW-Extension and LCD staff. DNR and DATCP staff and the
Advisory Committee will also play important roles in the needs identification process.
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APPENDIX E
GLOSSARY

ACUTE TOXICITY:

Any poisonous effect produced by a single short-term exposure to a chemical that results in
a rapid onset of severe symptoms.

ADVANCED WASTEWATER TREATMENT:
The highest level of wastewater treatment for municipal treatment systems. It requires
removal of all but 10 parts per million of suspended solids and biological oxygen and/or 50
percent of the total nitrogen. Advanced wastewater treatment is also known as " tertiary
treatment. "

AGRICULTURAL CONSERVATION PROGRAM (ACP):
A federal cost-sharing program to help landowners install measures to conserve soil and
water resources. ACP is administered by the USDA ASCS through county ACP
committees.

ALGAE:

A group of microscopic, photosynthetic water plants. Algae give off oxygen during the day
as a product of photosynthesis and consume oxygen during the night as a result of
respiration. Thus algae effect the oxygen content of water. Nutrient-enriched water
increases algae growth.

AMMONIA;

A form of nitrogen (NH,) found in human and animal wastes, Ammonia can be toxic to
aquatic life.

ANAEROBIC:
Without oxygen.

AREA OF CONCERN:
Areas of the Great Lakes identified by the International Joint Commission (IJC) as having
serious water pollution problems.

AREAWIDE WATER QUALITY MANAGEMENT PLANS (208 PLANS):
A plan to document water quality conditions in a drainage basin and make recommendations
{o protect and improve basin water quality. Each basin in Wisconsin must have a plan
prepared for it, according to section 208 of the Clean Water Act.
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ANTIDEGRADATION: :
A policy which states that water quality will not be lowered below background levels unless
justified by economic and social development considerations. Wisconsin's antidegradation
policy is currently being revised to make it more specific and meet EPA guidelines.

AVAILABILITY:
The degree to which toxic substances or other pollutants that are present in sediments or
elsewhere in the ecosystem are available to affect or be taken up by organisms. Some
pollutants may be "bound up" or unavailable because they are attached to clay particles or
are buried by sediment. The amount of oxygen, pH, temperature and other conditions in
the water can affect availability,

BACTERIA: _
Single-cell, microscopic organisms, Some can cause disease, and some are important in the
stabilization of organic wastes.

BASIN PLAN:
See "Areawide Water Quality Management Plan".

BENTHIC ORGANISMS (BENTHOS):
The organisms living in or on the bottom of a lake or stream.

BEST MANAGEMENT PRACTICE (BMP):
The most effective, practical measures to control nonpoint sources of pollutants that runoff
from land surfaces.

BIOACCUMULATION: '
The uptake and retention of substances by an organism from its surrounding medium and
from its food. Chemicals move through the food chain and tent to end up at higher
concentrations in organisms at the upper end of the food chain such as predator fish, or in
people or birds that eat these. fish. -

BIOASSAY STUDY:
A test for pollutant toxicity. Tanks of fish or other organisms are exposed to varying doses
of treatment plant effluent; lethal doses of pollutants in the effluent are thus determined.

BIOCHEMICAL OXYGEN DEMAND (BOD):
A measure of the amount of oxygen consumed in the biological processes that break down
organic matter in water. BOD; is the biochemical oxygen demand measured in a five day
test. The greater the degree of pollution, the higher the BOD:.

BIODEGRADABLE: _ :
Waste which can be broken down by bacteria into basic elements. Most organic wastes
such as food remains and paper are biodegradable.

BIOTA:
All living organisms that exist in an area.
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BUFFER STRIPS:

Strips of grass or other erosion-resisting vegetation between disturbed areas and a stream or
lake.

BULKHEAD LINES:
Legally established lines which indicate how far into a stream or lake an adjacent property
owner has the right to fill. Many of these lines were established many years ago and allow
substantial filling of the bed of the River and Bay. Other environmental laws may limit
filling to some degree. '

CARCINOGENIC:
A chemical capable of causing cancer.

CATEGORICAL LIMITS:
All point source discharges are required to provide a basic level of treatment. For
municipal wastewater treatment plants this is secondary treatment (30 mg/1 effluent limits
for SS and BOD). For industry the level is dependent on the type of industry and the level
of production. More stringent effluent limits are required if necessary to meet water quality
standards.

CHLORINATION: : ,
The application of chlorine to wastewater to disinfect it and kill bacteria and other
organisms.

CHLORORGANIC COMPOUNDS (CHLORORGANICS):
A class of chemicals which contain chlorine, carbon and hydrocarbon. Generally refers to

pesticides and herbicides that can be toxic. Examples include PCB's and pesticides such as
DDT and dieldrin.

CHRONIC TOXICITY:
The effects of long-term exposure of organisms to concentrations of a toxic chemical that
are not lethal is injurious or debilitating to an organism in one or more ways. An example
of the effect of chronic toxicity could be reduced reproductive success.

CLLEAN WATER ACT:
See "Public Law 92-500."

COMBINED SEWERS:
A wastewater collection system that carries both sanitary sewage and stormwater runoff.
During dry weather, combined sewers carry only wastewater to the treatment plant; during
heavy rainfall, the sewer becomes swollen with stormwater. Because the treatment plant
cannot process the excess flow, untreated sewage is discharged to the plant's receiving
waters, i.e., combined sewer outflow.

CONFINED DISPOSAL FACILITY (CDF): .
A structure built for the containment and disposal of dredged material.
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CONGENERS:
Chemical compounds that have the same molecular composition, but have different
molecular structures and formula. For example, the congeners of PCB have chlorine
located at different spots on the molecule. These differences can cause differences in the
properties and toxicity of the congeners. -

CONSERVATION TILLAGE:
Planting row crops while disturbing the soil only slightly. In this way a protective layer of
plant residue says in the surface; erosion is decreases.

CONSUMPTION ADVISORY: _
A health warning issues by DNR and WDHSS that recommends that people limit the fish

they eat from some rivers and lakes based on the levels of toxic contaminants found in the
fish.

CONTAMINANT:
Some material that has been added to water that is not normally present. This is different
from a pollutant, as a pollutant suggests that there is too much of the material present.

CONVENTIONAL POLLUTANT:

Refers to suspended solids, fecal coliforms, biochemical oxygen demand, and pH, as
opposed to toxic pollutants

COST-EFFECTIVE:

A level of treatment or management with the greatest incremental benefit for the money
spent.

CRITERIA:
See water quality standard criteria.

DDT:

A chlorinated hydrocarbon insecticide that has been banned because of its persistence in the
environment.

DIOXIN (2,3,7, 8-tetrachlorodibenso-p-dioxin):
A chiorinated organic chemical which is highly toxic.

DISINFECTION:

A chemical or physical process that kills organism that cause disease. 'Chlorine is often
used to disinfect wastewater.

DISSOLVED OXYGEN (DO):
Oxygen dissolved in water. Low levels of dissolved oxygen cause bad smelling water and
threaten fish survival. Low levels of dissolved oxygen are often due to inadequate
wastewater treatment. The Department of Natural Resources considers $ ppm DO
necessary for fish and aquatic life. -
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DREDGING:
Removal of sediment from the bottom of water bodies.

ECOSYSTEM:
'The interacting system of biological community and its nonliving surrounding.

EFFLUENT:
Solid, liquid or gas wastes (byproducts) which are disposed on land, in water or in air. As
used in the RAP generally means wastewater discharges.

EFFLUENT LIMITS:
The Department of Natural Resources issues WPDES permits that establish the maximum
amount of pollutant that can be discharged to a receiving stream. Limits depend on the
pollutant involved and the water quality standards that apply for the receiving waters.

EMBEDDEDNESS:
Embeddedness rates the degree that the larger particles (boulder, rubble or gravel) are
surrounded or covered by fine sediment. The rating is a measurement of how much of the
surface area of the larger sized particles is covered by fine sediment. This should allow
evaluation of the channel substrate's suitability for spawning, egg incubation and habitats for
aquatic invertebrates and overwintering fish. The rearing quality of the instream cover
provided by the substrate can be evaluated also. As the percent of embeddedness decreases,
the biotic productivity is also thought to decrease.

EMISSION:
A direct (smokestack particles) or indirect (busy shopping center parking lot) release of any
contaminant into the air. '

ENVIRONMENTAL PROTECTION AGENCY (USEPA):
The federal agency responsible for enforcing federal environmental regulations. The
Environmental Protection Agency delegates some of its responsibilities for water, air and
solid waste pollution control to state agencies.

ENVIRONMENTAIL REPAIR FUND:
A fund established by the Wisconsin Legislature to deal with abandoned landfills,

EPIDEMIOLOGY:
The study of diseases as they affect populations rather than individuals, including the
distribution and incidence of a disease mortality and morbidity rated, and the relationship of
climate, age, sex,, race and other factors. EPA uses such data to establish national air
quality standards.

EROSION: ‘
The wearing away of the land surface by wind or water.
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EUTROPHIC:
Refers to a nutrient-rich lake. Large amounts of algae and weeds characterize a eutrophic
lake (sce also "Oligotrophic” and "Mesotrophic").

EUTROPHICATION:
The process of nutrient enrichment of a lake loading to increased production of aquatic
organisms. Eutrophication can be accelerated by human activity such as agriculture and
improper waste disposal.

FACILITY PLAN:
A preliminary planning and engineering document that identifies alternative solutions to a
community's wastewater treatment problems.

FECAL COLIFORM:
A group of bacteria used to indicate the presence of other bacteria that cause disease. The
number of coliform is particularly important when water is used for drinking and
swimming, '

FISHABLE AND SWIMMABLE:
Refers to the water quality goal set for the nation's surface waters by Congress in the Clean
Water Act. All waters were to meet this goal by 1984,

FLOURANTHENE:
A polyaromatic hydrocarbon (PHA) with toxic properties.

FLY ASH:
Particulates emitted from coal burning and other combustion, such as wood burning, and
exited into the air from stacks, or more likely, colected by electrostatic precipitators.

FOOD CHAIN:
A sequence of organisms in which each uses the next as a food source,

FURANS (2,3,7, 8-tetra-chloro-dibenzpfurans):
A chlorinated organic compound which is highly toxic.

GREEN STRIPS:
See buffer strip.

GROUNDWATER: :
Underground water-bearing areas generally within the boundaries of a watershed, which fill
internal passageways of porous geologic formations (aquifers) with water which flows in
response to gravity and pressure. Often used by the source of water for communities and
industries.

HABITAT:
The place or type of site where a plant or animal naturally lives and grows,
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HEAVY METALS: '
Metals present in municipal and industrial wastes that pose long-tern environmental hazards
if not properly disposed. Heavy metals can contaminate ground and surface waters, fish
and other food stuffs. The metals of most concern are: arsenic, barium, cadmium,
chromium, copper, lead, mercury, selenium and zinc (see also separate listings of these
metals for their health effects). ‘

HERBICIDE:

A type of pesticide that is specifically designed to kill plants and can also be toxic to other
organismes.

HYDROCARBONS:
Any of a large family of chemicals containing carbon and hydrogen in various
combinations.

INCINERATOR:
A furnace designed to burn wastes,

INFLUENT: :
Influent for an industry would be the river water that the plant intakes for use in its
processing. Influent to a municipal treatment plant is untreated wastewater.

IN-PLACE POLLUTION:
As used in the RAP refers to pollution from contaminated sediments. These sediments are
poltuted from post discharges from municipal and industrial sources.

INTERNATIONAL JOINT COMMISSION (1JC):
An agency formed by the United States and Canada to guide management of the Great
bLakes and resolve border issues.

ISOROPYLBIPHENYL.
A chemical compound used as a substitute for PCB.

LANDFILL: ,
A conventional sanitary landfill is "a land disposal site employing an engineered method of
disposing of solid wastes on land in a manner that minimizes environmental hazards by
spreading solid wastes in thin layers, materials at the end of each operating day".
Hazardous wastes frequently require various types of pretreatment before they are disposed
of, i.e., neutralization chemical fixation encapsulation. Neutralizing and disposing of wastes
should be considered a last resort. Repurifying and reusing waste materials or recycling
them for another use may be less costly.

1C-1:

The concentration that results in 1 percent mortality of the test animal populations exposed
to the contaminant.
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LCy:
- Lethal concentration for 50 percent of the test population exposed to a toxicant substance.

LDy,
Lethal dose for 50 percent of the test population exposed (o a toxicant substance.

LEACHATE:
The contaminated liquid which seeps from a pile or cell of solid materials and which
contains water, dissolved and decomposing solids. Leachate may enter the groundwater and
contaminate or inking water supplies.

LOAD:
The total amount of materials or pollutants reaching a given local.

MACROPHYTE:
A rooted aquatic plant.

MASS:
The amount of material a substance contains after measured by its weight (in a gravitational
field). '

MASS BALANCE: :
A study that examines all parts of the ecosystem to determine the amount of toxic or other
pollutant present, its sources, and the processes by which the chemical moves through the
ecosystem.

MESOTROPHIC:
Refers to a moderately fertile nutrient level of a lake between the oligotrophic and eutrophic
levels. (See also "Eutrophic" and "Oligotrohpic. ")

MILLIGRAMS PER LITER (mg/1):
A measure of the concentration of substance in water. For most pollution measurement this
is the equivalent to "parts per million".

MITIGATION:
The effort to lessen the damages caused, by modifying a project, providing alternatives,
compensating for losses. or replacing lost values.

MIXING ZONE:
The portion of a stream or lake in which effluent is allowed to mix with the receiving
water. The size of the area depends on the volume and flow of the discharge and receiving
water. For streams the mixing zone is one-third of the lowest flow that occurs once every
10 years for a seven day period.

E-220




NONPOINT SOURCE POLLUTION (NSP):
Pollution whose sources cannot be traced to a single point such as a municipal or industrial
wastewater treatment plant discharge pipe. Nonpoint sources include eroding farmland and
construction sites, urban streets, and barnyards. Pollutants from these sources reach water
bodies in runoff, which can best be controlied by proper land management.

NPS:
See nonpoint source pollation.

OLIGOTROPHIC: ‘
Refers to an unproductive and nutrient-poor lake. Such lakes typically have very clear
water. (See also "BEutrophic" and "Mesotrophic.")

OUTFALL:
The mouth of a sewer, drain, or pipe where effluent from a wastewater treatment plant is
discharged.

PATHOGEN:
Any infective agent capable of producing disease; may be a virus, bacterium, protozoan,
efc.

PELAGIC:
Referring to open water portion of a lake.

PESTICIDE: _
Any chemical agent used for control of specific organisms, such as insecticides, herbicides,
fungicides, etc.

PH:
A measure of acidity or alkalinity, measured on a scale of 0 to 14 with 7 being neutral and
0 being most acid, and 14 being most alkaline.

PHENOLS:
Organic compounds that are byproducts of petroleum refining, textile, dye, and resin
manufacture. High concentrations can cause taste and odor problems in fish. Higher
concentration can be toxic to fish and aquatic life.

PHOSPHORUS:
A nutrient that when reaching lakes in excess amounts can lead to overfertile conditions and
algae blooms,

PLANKTON:
Tiny plants and animals that live in water.
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POINT SOURCES:
Sources of pollution that have discrete discharges, usually from a pipe or outfall.

POLLUTION: .
The presence of materials or energy whose nature, location, or quantity produces undesired
environmental effects.

POLYCHLORINATED BIPHENYLS(PCBs):
A group of 209 compounds, PCBs have been manufactured since 1929 for such common
uses as electrical insulation and heating/cooling equipment, because they resist wear and
chemical breakdown. Although banned in 1979 because of their toxicity, they have been
detected on air, land and water, and recent surveys have found PCBs in every section for
the country, even those remote from PCB manufacturers.

POLYCHLORINATED ORGANIC COMPOUNDS:
A group of toxic chemicals which contains several chlorine atoms.

PRETREATMENT:
A partial wastewater treatment required from some industries. Pretreatment removes some
types of industrial pollutants before the wastewater is discharged to a municipal wastewater
treatment plant.

PRIORITY POLLUTANT:
A list of toxic chemicals identified by the federal government because of their potential
impact in the environment and human health, Major discharges are required to monitor for
all or some of these chemicals when their WPDES permits are reissued.

PRIORITY WATERSHED:
A drainage area about 100,000 acres in size selected to receive Wisconsin Fund money to
help pay the cost of controlling nonpoint source pollution. Because money is limited, only
watersheds where problems are critical, control is practical, and cooperation is likely are
selected for funding,

PRODUCTIVITY:
A measure of the amount of living matter which is supported by an environment over a
specific period of time. Often described in terms of algae production for a lake.

PUBLIC LAW 92-500 (CLEAN WATER ACT):
The federal law that set national policy for improving and protecting the quality of the
nation's waters. The law set a timetable for the cleanup of the nation's waters and stated
that they are to be fishable and swimmable. This also required all discharges of pollutants
to obtain a permit and meet the conditions of the permit. To accomplish this pollution
cleanup billions of dollars have been made available to help communities pay the cost of
building sewage treatment facilities, Amendments in the Clean Water Act were made in
1977 by passage of Public Law 95-217, and in 1987,
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PUBLIC PARTICIPATION:
The active involvement of interested and affected citizens in governmental decision-making.

PUBLICLY OWNED TREATMENT WORKS (POTW):
A wastewater treatment plan owned by a city, village or other unit of governrnent

RAP:
See Remedial Action Plan.

RECYCLING: '
The process by which waste materials are transformed into new products.

REMEDIAL ACTION PLAN: ,
A plan designed to restore beneficial uses to a Great Lakes Area of Concern.

REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RF/FS):
An investigation of problems and assessment of management options conducted as part of a
superfund project. ' ‘

RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 (RCRA):
This federal law amends the Solid Waste Disposal Act of 1965 and expands on the Resource
Recovery Act of 1970 to provide a program which regulates hazardous wastes, to eliminate
open dumping and to promote solid waste management programs.

RETRO-FIT:
The placement of an urban structural practice in an exxstmg urban area, which may involve
rerouting existing storm sewers and/or relocating existing buildings or other structures.

RIPARIAN:
Belonging or relating to the bank of a lake, river or stream.

RIPRAP:
Broken rock, cobbles, or boulders placed on the bank of a stream to protect it against
erosion.

RULE:
Refers to Wisconsin administrative rules. See Wisconsin Administrative Code.

RUNOFEF:
Water from rain, snowmelt, or irrigation that flows over the ground surface and returns to
streams. Runoff can collect pollutants from air or land and carry them to receiving waters.

SECONDARY IMPACTS:
The indirect effects that an action can have on the health of the ecosystem or the economy.
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SECONDARY TREATMENT:;
Two-stage wastewater treatment that allows the coarse particles to settle out, as in primary
treatment, followed by biological breakdowns of the remaining impurities. Secondary
treatment comrmonly removes 90 percent of the impurities. Sometimes "secondary.
treatment” refers simply to the biological part of the treatment process.

SEDIMENT:
Soil particles suspended in and carried by water as a result of erosion.

SEICHES:
Changes in water levels due to the tipping of water in an clongated lake basin whereby
water is raised in one end of the basin and lowered in the other.

SEPTIC SYSTEM:
Sewage treatment and disposal for homes not connected to sewer lines. Usually the system
includes a tank and drain field. Solids settle to the bottom of the tank; liquid percolates
through the drain field.

SLUDGE:
A byproduct of wastewater treatment; waste solids suspended in water.

SOLID WASTE: :
Unwanted or discharged material with insufficient liquid to be free flowing,

STANDARDS:
See water quality standards.

STORM SEWERS: ,
A system of sewers that collect and transport rain and snow runoff. In areas that have
separated sewers, such stormwater is not mixed with sanitary sewage.

SUPERFUND:
A federal program which provides for cleanup of major hazardous landfills and land
disposal areas.

SUSPENDED SOLIDS (SS):
Small particles of solid pollutants suspended in water,

SYNERGISM:
The characteristic property of a mixture of toxicants that exhibits a greater-that-additive
cumulative toxic effect.

TACs:

Technical advisory committees that assisted in the development of the Remedial Action
Plan. '

E-224




TERTIARY TREATMENT:
See advanced wastewater treatment.

TOP-DOWN MANAGEMENT:
A management theory that uses biomanipulation, specitically the stocking of predator
species of {ish to improve water quality,

TOTAL MAXIMUM DAILY LOADS:
The maximum amount of a pollutant that can be discharged into a stream without causing a
violation of water quality standards. '

TOXIC:
An adjective that describes a substance which is poisonous, or can kill or injure a person or
plants and animals upon direct contact or long-term exposure. (Also, see toxic substance.)

TOXIC SUBSTANCE:
A chemical or mixture of chemicals which through sufficient exposure, or ingestion,
inhalation of assimilation by an organism, either directly from the environment or indirectly
by ingestion through the food chain, will, on the basis of available information cause death,
disease, behavioral or immunologic abnormalities, cancer, genetic mutations, or
development of physiological malfunctions, including malfunctions in reproduction or
physical deformations, in organisms or their offspring.

TOXICANT:
See toxic substance.

TOXICITY: _
The degree of danger posed by a toxic substance to anima! or plant life. Also see acute

toxicity. chronic toxicity and additivity.

TOXICITY REDUCTION EVALUATION:
A reguirement for a discharger that the causes of toxicity in an effluent be determined and
measures taken to eliminate the toxicity. The measures may be treatment, product
substitution, chemical use reduction or other actions that will achieve the desired result.

TREATMENT PLANT:
See wastewater treatment plant.

TROPHIC STATUS:
The level of growth or productivity of a lake as measured by phosphorus content, algae

abundance, and depth of light penetration.
TURBIDITY:

Lack of water clarity. Turbidity is usually closely related to the amount of suspended solids
in water.
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UNIVERSITY OF WISCONSIN-EXTENSION (UWEX):
A special outreach, education branch of the state university system,

VARIANCE:
Government permission for a delay or exception in the application of a given law, ordinance
or regulation. Also, see water quality standard variance.

VOLATILE:
Any substance that evaporates at a low temperature,

WASTELOAD ALLOCATION:
Division of the amount of waste a stream can assimilate among the various dischargers to
the stream. Results in the limit on the amount (in pounds) of chemical or biological
constituent discharged from a wastewater treatment plant to a water body.

WASTEWATER: :
Water that has become contaminated as a byproduct of some human activity. Wastewater
includes sewage, washwater and the water-borne wastes of industrial processes.

WASTE:
Unwanted materials left over from manufacturing processes, refuse from places of human
habitation or animal habitation.

WASTEWATER TREATMENT PLANT:
A facility for purifying wastewater. Modern wastewater treatment plants are capable of
removing 95 percent of organic pollutants.

WATER QUALITY AGREEMENT: ‘
The Great Lakes Water Quality agreement was initially signed by Canada and the United
States in 1972 and was subsequently revised in 1978 and 1987. It proves guidance for the
management of water quality, specifically phosphorus and toxics, in the Great Lakes.

WATER QUALITY LIMITED SEGMENT:
A section of river where water quality standards will not be met if only categorical effluent
standards are met.

- WATER QUALITY CRITERIA:
A measure of the physical, chemical or biological characteristics of a water body necessary
to protect and maintain different water uses (fish and aquatic life, swimming, etc.). '

WATER QUALITY STANDARDS:
The legal basis and determination of the use of a water body and the water quality criteria,
physical, chemical, or biological characteristics of a water body, that must be met to make
it suitable for the specified use.
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WATER QUALITY STANDARD VARIANCE: .
When natural conditions of a water body preclude meeting all conditions necessary to
maintain full fish and aquatic life and swimming a variance may be granted.

WATERSHED:
The land area that drains into a lake or river.

WETLANDS:
Those areas that are inundates or saturated by surface or groundwater at a frequency and
duration sufficient to support a variety of vegetative or aquatic life. Wetland vegetation
requires saturated or seasonally saturated soil conditions for growth and reproduction.

- Wetlands generally include swamps, marshes, bogs and csimilar areas.

WISCONSIN ADMINISTRATIVE CODE:
The set of rules written and used by state agencies to implement state statutes.
Administrative codes are subject to public hearing and have the force of law.

WISCONSIN FUND: :
A state program that helps pay the cost of reducing water pollution. Funding for the
program comes from general revenues and bonds and is based on a percentage of the state;s
taxable property value. The Wisconsin Fund includes these programs:

Point Source Water Pollution Abatement Grant Program - Provides grants for 60 percent of
the cost of constructing wastewater treatment facilities. Most of this program's money goes
for treatment plant construction, but three percent of this fund is available for repair or
replacement of private , on-site sewer systems.

Nonpoint Source Water Pollution Abatement Grant Program - Funds to share the cost of
reducing water pollution nonspecified sources are available in selected priority watersheds.

Solid Waste Grant Prdgram - Communities planning for solid waste disposal sites are
eligible for grant money. $500,000 will be available each year to help with planning costs.

WISCONSIN NONPOINT SOURCE WATER POLLUTION ABATEMENT GRANT
PROGRAM: :
A state cost-share program established by the State Legislature in 1978 to help pay the costs
of controlling nonpoint source pollution. Also known as the nonpoint source element of the
Wisconsin Fund or the Priority Watershed Program,

WISCONSIN POLLUTANT DISCHARGE ELIMINATION SYSTEM (WPDES):
A permit system to monitor and control the point source dischargers of wastewater in
Wisconsin. Dischargers are required to have a discharge permit and meet the conditions it
specifies,
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Map Number

PRIORITY WATERSHED PROJECTS IN WISCONSIN

Large-scale Priority Watershed Project

79-1
79-2
79-3
79-4
79-5
80-1
80-2
80-3
80-4
81-1
81-2
82-1
82-2
83-1
332
83-3
834
84-1
84-2
84-3
84-4
84-5
34-6
84-7
84-8
84-9
33-1.
85-2
83-3
g6-1
86-2
36-3
8%-1
89-2
39-3
39-4
89-5
89-6
89-7
90-1
90-2
90-3
90-4
90-5
9c-6
91-1
81-2
892-1
92-2

Map Number

Galena River*®

Elk Creek*

Hay River*

Lower Manitowoc River®

Root River*

Onion River*

Sixmile-Pheasant Branch Creek®
Big Green Lake*

Upper Willow River#®

Upper West Branch Pecatonica River*,
Lower Black River

Kewaunege River®

Turtle Creek

Oconomowoc River

Little River

Crossman Creek/Little Baraboo River
Lower Eau Claire River

Beaver Creek

Upper Big Eau Pleine River
Sevenmile-Silver Creeks

Upper Door Peninsula

East & West Branch Milwaukee River
North Branch Miiwaukee River
Milwaukee River South

Cedar Creek

Menomonee River

Black Earth Creek

Sheboygan River

Waumandee Creek

East River’

Yahara River - Lake Monona
i.ower Grant River

Yellow River

Lake Winnebago East

Upper Fox River (Iil.)

Narrows Creek - Baraboo River
Middle Trempealeau River

Middle Kickapoo River

Lower East Branch Pecatonica River
Arrowhead River & Daggets Creek
Kinnickinnic River

Beaverdam River

Lower Big Eau Pleine River

Upper Yellow River

Duncan Creek

Upper Trempealeau River

Neenah Creek

Balsam Branch

Red River - Little Sturgeon Bay

Smaill-scale Priority Watershed Project

§8-1 Buass Lake¥
55-90-1 Dunlap Creek
58-90-2 Lowes Creck
5$5-90-3 Port Edwards - Groundwaler Prototype
55-01-1 Whitlesey Creek
S§8-91-2 Spring Creek
Map Numirer Priority Lake Project
PL-90-1 Minocqua Lake
PL-90-2 Like Tomah .
PL-91-1 Little Muskego, Big Muskego and Wind Lakes
PL-92-1 - Lake Noguebay
PL-92.2 Lake Ripley

® Project completed

1992

Countyiies)

Year Project Selected

Grant, Lafayetie

Trempealeau

Barron, Duenn

Manitowoc. Brown

Racine. Milwaukee, Waukesha

Shebovgan, Qzaukee

Dane

Green Lake, Fond du Lace

Polk, 5t. Crox

lowa, Lafayette

La Crosse, Trempesleau

Kewaunee, Brown

Walworth. Rock

Waukesha. Washington. Jetferson

Oconte. Marinette

Sauk, Junea, Richland

Eau Claire

Trempealeau, Jackson

Marathon, Taylor. Clark

Manitowoc, Sheboygan

Door

Fond du Lac, Washington, Sheboygan, Dodge, Ozaukee
Sheboygan, Washington, Ozaukee. Fond du Lac
Ozaukee. Milwaukee

Washington, Ozaukee

Milwaukee, Waukesha, Ozaukee. Washington
Dane

Sheboygan, Fond du Lac. Manitowoc, Calumet
Buffalo ‘
Brown. Calumet

Dane

Gront

Barron

Calumet. Fond du Lac

Waukesha

Sauk

Trempealeau, Buffalo

¥Yemon, Monroe, Richland

Green, Lafayette

Winnebago. Outagamie. Waupaca
Milwaukee

Dodge, Columbia, Green Lake

Marathon

Wood. Marathen. Clark

Chippews, Eau Claire

Tackson, Trempealeau

Adams. Marquette, Columbia

Polk

Door, Brown, Kewaunee

197G
il
7Y
1579
R

TR0

(83
FOR3
PR3
FURd
(vsd
1984
19844
1984
L9847
1984
1984
1984
{983
1985
1933
1986
1986
1986
1989
1989
1989
1989
T 1989
1939
tusY
1990
1990
199
1990
1990
1990
1991
1991
1992
1992

Countylies) Year Project Selected
Marinette 1983
Dane 1990
Eau Claire 1990
Wood 1990
Bayfiekl 1991
Rock C 1991
County(ies) Year Project Selected
Oneidu {99
Monroe {990
Waunkesha, Racine. Milwaukee 1991
Marinette 1997
Jefterson 199




Priority Watershed Projects in Wisconsin
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DNR Field Districts and Areas
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Department of Natural Resources

2300 N. Dr. Martin Luther King, Jr. Drive
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Milwaukee, W1 53212
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3911 Fish Hatchery Road

Fitchburg, W1 53711 Rev. 11/90
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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.
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