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sediment load from eroding uplands is estimated to make up 92 percent of the
total sediment load in the subwatershed.

Only one-half of the uplands are estimated to be contributors of this sediment
load to surface waters. This is due in part to the extensive internal
drainage in the subwatershed, and partly due to the buffering effects of
riparian wetlands. The riparian wetlands trap an estimated 44 tons of
sediment per year. Wetland vegetation within internally-drained areas
receives an estimated 124 tons of sediment per year. The effects of this
sediment deposition on these wetlands is unknown, but expected to vary widely,
as does the sensitivity and value of the wetlands themselves.

Streambank degradation was found to be severe at four sites. Erosional
sediment from two of these sites, both located on the Milwaukee River,
accounts for five percent of the estimated sediment Toad delivered to the
surface waters. The two remaining sites, one on the Milwaukee River and one
above Highway 28 on the East Branch, are significant primarily because of
cattle access that results in trampling of the streambed and banks.

Urban Sources: Diffuse urban runoff contains a wide array of pollutants that
can lead to the degradation of surface waters. Each urban pollutant is
associated to varying degrees with specific types of urban Tand uses. The
pollutants, therefore are generated wherever these land uses occur, regardless
of the size of the community. The nature of the stormwater conveyance system,
however, can have a dramatic effect on the transport and delivery to surface
waters of these pollutants generated in urban areas.

Three pollutants were chosen to represent the poliution potential of this -
urban area. Phosphorus was chosen because it is commonly associated with
surface water enrichment, and is alsoc a pollutant generated by rural land
uses, Suspended solids was chosen for the same reasons. In addition, many
urban pollutants attach themselves to suspended solids in runoff, and
therefore suspended solids can be used as a general indicator of other
particulate pollutants generated and transported from urban areas. Lead was
chosen because of its toxicity, and because it, along with many other heavy
metals, are the most commonly detected priority pollutants in urban runoff
(USEPA, 1983).

Estimated urban loads in the Kewaskum Study Area for suspended solids and
phosphorus are 140,000 pounds 380 pounds respectively. The urban contribution
of these materials is insignificant compared to other sources within the
subwatershed. Established urban areas contribute only six percent of the
subwatershed suspended sediment load. These same areas are estimated to
contribute only five percent of the subwatershed phosphorus load. The
significance of these contributions are even less for the Milwaukee River
mainstem, which receives a considerable pollutant load from upstream.

Consequently other urban pollutants are the primary concern for these urban
lands. These include: heavy metals, typified by lead; pathogens; oils and
greases; and a wide array of hazardous materials that can make their ways into
urban storm sewer systems and surface waters.
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Table 32 shows the relative pollution potential of the major urban land uses
in the study area. Commercial, industrial, and institutional lands, all which
have a high capability of generating urban pollutants, produce most of the
lead Toad. Although these Tands make up only 24 percent of the urban area,
they contribute 83 percent of the lead Toad. Residential lands in the study
area combine to produce a significant portion of the lead Toad (14 percent),
but these lands cover nearly 50 percent of the urban area. The residential
lands take on a greater significance as sources of pesticides, human disease
causing pathogens, and a wide array of chemicals often improperly used or
disposed. (Draft State Plan, NURP Rpt).

Map 6 shows the anticipated urban land use in the study area for the year
2000. Table 33 shows the nature and extent of the proposed development. A
total of 1,016 acres of new development are anticipated over the next 12
years. Commercial and industrial land uses will increase by 149 percent and
126 percent respectively. Institutional land use will increase by almost 100
percent. Residential Tand use will continue to dominate the urban landscape,
growing by 161 percent and making up 55 percent of the urban land use in the
year 2000,

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

Potential construction erosion impacts are dramatic. The construction site
erosion potential for 1,016 acres of development is about 28,000 tons of
sediment, or about 2,300 tons of sediment per year. This is equivalent to
double the existing annual estimated sediment load from all sources within the
entire subwatershed. Even if only 25 percent of the potential eroded sediment
is delivered to surface waters, the annual sediment load would equal about
one-half of the existing subwatershed sediment load. Water resources impacts
from construction site erosion are potentially catastrophic, with many
examples within the East-West Watershed.

The increase in lead load from new urban areas is estimated to be 150 percent
if control practices are not used. The relative significance of commercial,
industrial, and institutional lands as sources of lead and other similar
pollutants would remain high.

It is important to note that some of this development will occur outside of
the Kewaskum Village limits, in the town of Kewaskum. As mentioned in the
discussion for the Smith Lake Subwatershed, a small portion of anticipated
urban expansion for the Kewaskum Study Area occurs in the Smith Lake
Subwatershed in an area draining to the East Branch of the Milwaukee River.
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Water ReEsourceEs OBJECTIVES

Rural nonpoint source pollution is a significant contributor to the factors
Timiting the quality of existing uses in Kewaskum Creek and the Milwaukee
River. Fairly extensive controls for both sediment and animal waste are
needed. The impact from existing urban runoff is not fully known, although
the potential from future construction erosion is significant if it goes on
uncontrolled. The pollution potential from new urban land uses is
significant, but the water quality implications are not fully understood,
although long-term degradation can generally be expected.

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

a. Enhance the quality of the existing biological and
recreational uses for Kewaskum Creek, the un-named perennial
tributary, and the Milwaukee River downstream of the
millpond.

b. Protect the existing uses in other surface waters within the
subwatershed.

¢. Protect sensitive and valuable wetlands from impacts of
sedimentation and barnyard runoff, where the pollutant
attenuation capacity of these areas is overloaded.

d. Protect sensitive groundwater resources from barnyard runoff
where necessary.
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SMITH LAKE SUBWATERSHED

WATER RESOURCE CONDITIONS

The main water resources in this subwatershed include the lower reach of the
East Branch of the Milwaukee River, from the New Fane Dam to the confluence
with the Milwaukee River Mainstem, and a two mile stretch of the Milwaukee
River between the Kewaskum and West Bend subwatersheds.

Milwaukee River East Branch: Habitat and other physical features in this part
of the East Branch of the Milwaukee River are capable of supporting a diverse
and abundant warmwater sport and forage fish community throughout the year, as
well as partial body contact. The stream is only partially meeting its
potential due primarily to Tivestock pasturing practices.

Habitat in the river is generally good for sportfish. Important gamefish
populations include northern pike, largemouth bass and sunfishes. There are
also many important intolerant forage fish species, in abundant numbers. .
Benthic macroinvertebrates showed good to very good water quality.

Aquatic plant growth is well-balanced with low to moderate abundance in
riverine sections. The mean summer baseflow phosphorus concentration (at
Valley View Drive) is sufficiently Tow to prevent nuisance growths of
macrophytes. This is supported by low measured plant biomass.

There are a number of factors limiting uses in this river section. Streambank
and streambed degradation associated with cattle access is a primary
limitation. Elevated bacteria counts were also measured at State Highway 28.
Obstacles to canoeists include the dam at New Fane.

NONPOINT SOURCES OF POLLUTION

General Land Use: The rural land use distribution is shown in Table 30.
Woodlands and grasslands make up a major portion (67 percent) of the land use.
Much of this well protected land is part of the Kettle Moraine State Forest
which borders most of the East Branch within this subwatershed. Croplands
make up 31 percent of the rural land use, with nearly all of this cropland
rotated.

Rural Sources: Table 34 shows the results of the rural nonpoint source
inventory for this subwatershed,

Three of the four barnyards draining to surface waters have moderate to high
pollution potential. Two of these drain to the East Branch near State Highway
28, and one drains to the Milwaukee River Mainstem. The other barnyards in
this subwatershed are of no concern,
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Eroding croplands are estimated to deliver 269 tons of sediment per year to
the Milwaukee River and the East Branch. This is estimated to account for
approximately 95 percent of the sediment Toad to the waterways within this
subwatershed.

Only one-half of the uplands are estimated to be contributors of this sediment
load. This is due in part to the fact that about one-half of the lands in the
subwatershed are internally-drained. Neither riparian nor non-riparian
wetlands receive appreciable sediment Toads in this subwatershed.

Streambank degradation was found to be severe at four sites. Erosional
sediment from two of these sites, both located on the Milwaukee River,
accounts for five percent of the estimated sediment Toad delivered to the
surface waters. The two remaining sites, one on the Milwaukee River and one
above Highway 28 on the East Branch, are significant primarily because of
cattle access that results in trampling of the streambed and banks.

Urban Sources:

The village of Kewaskum is immediately adjacent to the East Branch of the
Milwaukee River. However, most of the existing urban runoff from the village
is directed towards the Milwaukee River in the Kewaskum Subwatershed.

The urban growth anticipated in the Kewaskum Study Area, and the attendant
increase in urban pollution potential, was discussed in the analysis for the
Kewaskum Subwatershed where most of the existing and anticipated growth
occurs. Map 6 shows, however, that some of the future anticipated urban
growth in the Kewaskum Study Area is expected to occur to the northeast of the
village in the drainage to the East Branch of the Milwaukee River.

The nature of this future urban land use within the Smith Lake Subwatershed in
not known, and consequently the significance of the urban runoff from newly
created impervious areas cannot be predicted. However, the potential for
construction erosion on wetlands in streams close to the potential development
is considerable.

WATER RESOURCES OBJECTIVES

Most of the problems and threats to the surface waters in this subwatershed
are from nonpoint sources. Although Timitations on the existing uses are few,
a good deal of protection can be achieved through controlling the critical
sources identified.

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

a. Protect the existing aquatic 1ife and recreational uses of
the East Branch and the Mainstem of the Milwaukee River.

b. Decrease pollutant loads to downstream water resources.
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WEST BEND SUBWATERSHED

WATER RESOURCES CONDITIONS

There is one major stream, two minor perennial streams, and six intermittent
streams in the West Bend Subwatershed. In addition, the subwatershed contains
three natural Take basins and four impoundments which have been formed along
the Milwaukee River.

Milwaukee River and Impoundments: The Mjlwaukee River is the only major
perennial stream Tocated in this subwatershed, and constitutes its principal
surface water resource. The segment of the Milwaukee River within this
subwatershed is approximately 16.3 miles long and has an average gradient of
5.5 feet per mile.

The river is impounded at four locations. Three dams impound the river above
and within the city of West Bend. These include: the Young America Millpond,
a small Tinear impoundment located about .5 miles upstream of the city of West
Bend; the Barton Millpond, an 18 acre impoundment managed for hydroelectric
power generation located just upstream of State Highway 144 within the city of
West Bend; and the West Bend Pond, a 67 acre impoundment located just upstream
of State Highway 33 within the city of West Bend. The fourth impoundment is
located several miles downstream in the village of Newburg. The Woolen Mills
Pond, a 68 acre impoundment formed just upstream of County Highway G in the
city of West Bend, was replaced with a free flowing stream reach in 1988 with
the permanent removal of the Woolen Mills dam.

Habitat and other physical and chemical features along free-flowing reaches of
the Milwaukee River are suitable for sustaining a diverse and abundant
warmwater sport and forage fish community. Notably, the Greater Redhorse, a
fish contained on the Wisconsin State Watch Species 1ist, was collected during
1986 from the free-flowing reaches Tocated between the Young America Pond and
the Barton Pond, and just below the former Woolen Mills Pond dam. These free-
flowing reaches of the river are also capable of supporting full body contact
types of recreation.

The free-flowing portions of the Milwaukee River are only partially meeting
their full potential uses. Sedimentation, excessive macrophyte growth and
high bacteria counts are the most limiting problems. Nonetheless, these
segments can be considered to have high resource value. The free-flowing
reach located below the West Bend Millpond is of particular note. This reach
was recently extended by removal of the Woolen Mills Dam in 1988. The city of
West Bend is planning to expand its Riverside Park onto the site of the former
millpond, providing canoe access, recreational fields, trails, and walkways.
The Department has plans to re-establish a high quality sport fishery in this
part of the river through improvement of habitat and fish stocking.
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Habitat and physical-chemical features along impounded reaches of the
Milwaukee River are suitable for sustaining more tolerant forms of forage fish
and other aquatic 1ife and limited numbers of warmwater sport fish.
Sedimentation, limited habitat, poor water quality (ie. elevated water
temperatures, turbidity, Tow dissolved oxygen levels ) and polluted sediment
are the most limiting problems. Factors and pollutants responsible for these
problems include sediment, toxic materials, nutrients, greater retention time,
abundant carp populations, filling of wetlands, shallow water depths, and
respiration by excessive amounts of macrophytes and planktonic algae.

Millponds in the city of West Bend are known to contain contaminated
sediments. Analysis of sediments from the former Woolen Mills Impoundment,
for example, show that sediments were "heavily polluted" according to USEPA
sediment pollution classification criteria for a variety of materials. These
include copper, lead, cadmium, mercury, oil and grease. Sediments were shown
to be "moderately polluted" for arsenic and chemical oxygen demand. This
level of contamination is not expected to pose a human health hazard in the
new parklands created by removal of the dam (ITT Corporation Report, 1987).

Long-term exposure of fish to elevated concentrations of toxic materials found
in these impoundments may also be affecting the fish populations. For
example, fish collected from the former Woolen Mills Impoundment during 1986
showed frequent occurrences of parasites, bacterial or fungal infections, and
tumors. Fish tissue analysis showed detectable concentrations of PCB’s,
dieldrin, chlordane, and DDT, although all were below the FDA consumption
standards. No detectable levels were found in fish tissue for metals
including arsenic, cadmium, chromium, or lead. Detectable levels of copper
and mercury were found, but these did not exceed the consumption standards.

Perennial Streams: Perennial streams incTude Myra Creek and an un-named
stream tributary to the Milwaukee River in the southeast quarter of Section
17, Trenton Township.

Habitat, biological and other physical features along Myra Creek and its
impoundments are suitable for sustaining intolerant forage fish and aquatic
life and limited numbers of warmwater sport fish. Water depths present within
the impoundments provide for a variety of full body contact types of
recreation. Sedimentation is the greatest threat to maintaining the existing
uses of Myra Creek.

Habitat and other physical and biological features of the un-named perennial
stream are suitable for sustaining more tolerant forms of forage fish and
aquatic life. Wetlands present along tributaries and headwaters of this
stream may provide suitable spawning habitat for northern pike populations
indigenous to the Milwaukee River. Recreational uses include partial forms of
body contact.

Sedimentation and Timited habitat are the most important problems impacting

this stream. Factors and pollutants responsible for these problems include
sediment, channelization and draining of wetlands.
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Intermittent Streams: There are six intermittent streams in this
subwatershed. Their respective confluences with the Milwaukee River are
concentrated in Sections 16 and 17 of Trenton Township, where four enter.the
Milwaukee. The other streams are tributary to the Milwaukee River in Section
2 of West Bend Township and in Section 11 of Trenton Township.

Habitats along these intermittent tributaries are rated "fair" to "poor" and
are capable of sustaining tolerant to very tolerant forms of forage fish and
aquatic life and partial body contact types of recreation. In all instances,
these streams are only partially meeting their full potential use.

Sedimentation, limited habitat, and "natural” Tow-flow characteristics are the
major problem impacting their use. Factors or pollutants responsible for
these problems include sediment, channelization and draining of wetlands.

Biological and recreational uses of all of the perennial and intermittent
tributaries are closely tied to adjeining wetlands and seasonal high flow.
The development of a balanced fish and aquatic 1ife community along the
Milwaukee River will be dependent on maintaining suitable spawning habitat
provided by many of these tributary streams and reducing the amounts of
pollutants exported to the Milwaukee River.

Lakes: Fish habitat and existing fish stocks indicate that Radtke and
Proschinger lakes support a variety of fishable populations of warmwater sport
and forage fish species. No public access is provided.

NONPOINT SOURCES OF POLLUTION

General Land Use: This subwatershed is predominantly rural. Rural land uses
cover 77 percent of the area, while urban lands cover the remaining 23
percent. Most of the urban Tand use (85 percent) is in and immediately
adjacent to the city of West Bend. The remainder is concentrated in and
adjacent to the village of Newburg. It is important to note that significant
additional urban acreage is contained within the Quaas Creek and Silver Creek
subwatersheds which are tributary to the Mainstem of the Milwaukee River in
and just below the city of West Bend.

Table 30 shows the distribution of rural lands in the West Bend Subwatershed.

Croplands make up 53 percent of the 11,898 rural acres. Most of this cropland
is in rotation. Wetlands, grasslands, and woodlands are also important, each

constituting about 15 percent of the rural land use.

Urban Tand use in the portions of the West Bend Study Area located in this
subwatershed covers 2,981 acres. Low intensity land uses such as medium and
Tow density residential areas, open space, parkland, and cemeteries cover
about 60 percent of this urban acreage. Higher intensity land uses such as
commercial strip, industrial, institutional, and high density residential
areas cover the remainder.
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Urban land use in the Newburg Study Area cover 528 acres. Most of this
acreage is residential, which covers 80 percent of the urban area.
Commercial, industrial, and institutional land uses are limited to eight
percent of the existing urban land use.

The entire course of the Milwaukee River, Myra Creek, and the unnamed
perennial stream are contained in the "primary" environmental corridor
(SEWRPC, 1970 and 1985). The open space lands along these streams provide a
variety of recreational use activities including swimming, boating, canoceing,
fishing, hunting and site seeing.

Rural Sources: Any discussion of nonpoint sources must recognize that the
Milwaukee River within the West Bend Subwatershed receives pollutants from the
East, West, and Upper Mainstem Regions of the East-West Watershed as well as
from the West Bend Subwatershed. In addition, the Quaas Creek and Silver
Creek subwatersheds are tributary to the Milwaukee River at West Bend.

Table 35 shows the results of the rural nonpoint source inventory for this
subwatershed.

Barnyards are a relatively insignificant source of pollution to surface
waters. OF the 17 barnyards draining to surface waters, one is a significant
source and four are of marginal concern. The significant barnyard drains to
the Milwaukee River via the intermittent stream tributary to the Milwaukee
River in Trenton Township. Barnyards draining to pocket wetlands have low
pollution potentials, and those draining to deep soils are of no concern. The
hazard posed by barnyards draining to shallow soils is not known.

Eroding uplands are estimated to deliver 719 tons of sediment per year to
surface waters. About 90 percent of this comes from croplands in rotation and
five percent comes from row cropland. This sediment load from eroding uplands
is estimated to make up about 55 percent of the sediment load coming from this
subwatershed. About two-thirds of the agricultural uplands are estimated to
be contributors of this sediment load to surface waters.

The remaining agricultural areas do not deliver eroded sediment to surface
waters partly because of internal drainage and partly because of the buffering
effects of all lands, including riparian wetlands. It is estimated that
riparian wetlands trap an estimated 270 tons of sediment per year that would
otherwise have entered surface waters. Wetland vegetation within internally-
drained areas receives an additional 248 tons of sediment per year. The
effects of this sediment deposition on these wetlands is unknown, but expected
to vary widely, as does the sensitivity and value of the wetlands themselves.

Significant streambank degradation occurs at 10 sites in the subwatershed,
affecting nearly 3,000 feet of streambank and delivering an estimated 229 tons
of sediment directly to surface waters. Overall, streambank erosion accounts
for about 17 percent of the sediment delivered to surface waters from this
subwatershed.
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Eight of these streambank sites are Tocated on the Milwaukee River, with seven
of these significant sediment producers. None of these have cattle access.
Two sites are on tributary streams. One of these,a significant sediment
producer, is Tocated on the intermittent stream tributary to the Milwaukee
River in Section 11 of Trenton Township. The other is significant primarily
because of the extensive streambank trampling caused by cattle.

Urban Sources: Diffuse urban runoff contains a wide array of pollutants that
can lead to the degradation of surface waters. Each urban pollutant is
associated to varying degrees with specific types of urban land uses. The
pollutants, therefore are generated wherever these Tand uses occur, regardless
of the size of the community. The nature of the stormwater conveyance system,
however, can have a dramatic effect on the transport and delivery to surface
waters of these pollutants generated in urban areas.

Three pollutants were chosen to represent the pollution potential of this
urban area. Phosphorus was chosen because it is commonly associated with
surface water enrichment, and is also a pollutant generated by rural land
uses. Suspended solids was chosen for the same reasons. In addition, many
urban pollutants attach themselves to suspended solids in runoff, and
therefore suspended solids can be used as a general indicator of other
particulate pollutants generated and transported from urban areas. Lead was
chosen because of its toxicity, and because it, along with many other heavy
metals, are the most commonly detected priority pellutants in urban runoff
(USEPA, 1983).

The discussion of urban pollution sources in the West Bend Subwatershed is
divided into two subsections. The first covers the city of West Bend, and
complements similar subsections for the city contained in the Quaas Creek and
Silver Creek subwatershed discussions. The second subsection covers the
village of Newburg.

City of West Bend:The main purpose of this analysis is to focus on the
critical source areas within the urban areas of the West Bend Subwatershed.

The analysis of urban nonpoint pollutant loadings in the city of West Bend is
approached in two ways. First, pollutant loads from individual urban sub-
basins are identified. This allows an assessment of where the highest
pollution loads are entering the surface water network. In conjunction with
water resources information, this sub-basin approach allows us to focus on
storm sewer discharges endangering high priority water resources. The second
approach is to look at the pollutant Toads based on the land uses which
generate them. This allows an assessment of high priority source areas that
are producing the pollutants within each sub-basin. Map 7 shows the urban
sub-basin delineation for the entire city of West Bend. Map 8 shows the
existing distribution of generalized land use categories within the city of
West Bend Study Area.

Table 36 shows the annual urban nonpoint pollutant loadings from the city of

West Bend Study Area. Urban Tands within the West Bend Subwatershed
contribute a significant portion of the urban pollutant load coming from the
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WEST BEND STUDY AREA

=y

e

Ay 13

_6‘?;2\

WB-003 ¥ A~ |
- WB2005

ﬁ

LEGEND
e SUBWATERSHED BOUNDARY

SUBBASIN BOUNDARY
X% INTERNALLY DRAINED SUBBASIN
QC-007 SUBBASIN IDENTIFIER

——  CORPORATE LIMITS

—— STREAM

Source: SEWRPC.

o e Jrey






MAP 8
EXISTING TAND USE IN THE
WEST BEND STUDY ARFA: 1985

CTH A
—
L § ¥
I~ 4N
r Fe- N
- || NEWARK RD.J

LE

STH 144

B8

L RIVER RDL

CTH Z

I
TOWN LINE-JRD.ST
= o

“PLEASANT VALLEY

LEGEND

CISINGLE—FAMILY RESIDENTIAL
EEMULTI-FAMILY RESIDENTIAL
EECOMMERCIAL
EEINDUSTRIAL
EETRANSPORTATION, COMMUNICATION
AND UTILITIES
EIGOVERNMENTAL AND INSTITUTIONAL
EERECREATIONAL
EEWATER
EEWETLANDS AND WOODLANDS
C_JAGRICULTURAL AND OTHER
OPEN LAND
—-—CITY OF WEST BEND GRAPHIC SCALE
CORPORATE LIMITS (1987) Source: SEWRPC. 9, 2000 4030 6Gu0FEET






West Bend Study Area. For example, the urban portions of the West Bend Study
Area contained within this subwatershed contribute between 66 percent and

73 percent of the urban pollutant loading, while the urban Tands within Silver
Creek and Quaas Creek subwatersheds contribute about 20 percent and 10 percent
respectively. This importance is not due solely to the fact that the West
Bend Subwatershed contains more urban lands within the study area than do the
Quaas Creek or Silver Creek subwatersheds. It is partly due to the fact that
a large portion of the critical urban Tand uses are found here. This is
evident by the fact that this portion of the study area contains 55 percent of
its urban land use, yet contributes 70 percent of its pollutant Toad.

Control of critical urban areas within the West Bend Subwatershed portion of
the West Bend Study Area is therefore a necessary component of reducing urban
pollutant Toads to the Milwaukee River in the vicinity of West Bend. It is
also an important consideration in reducing overall sediment Toadings to the
River, since the urban portion of the West Bend Study Area contributes about
28 percent of the total suspended sediment loading from all land uses,
including rural.

The need for controls in the Silver Creek and Quaas Creek Subwatershed are
discussed elsewhere.

The relative importance of urban sub-basin discharges to the West Bend
Subwatershed from the city of West Bend Study Area are shown in Table 37. The
relative pollution potentials of urban sub-basins WB010, WB0O8, and WB0O7
stand out as highly significant, contributing about 70 percent of the urban
pollutant loading. Urban Sub-basin WBO10, having the highest pollution
potential, and WB008, having the second highest potential, both discharge via
storm sewer pipes immediately upstream or directly into the Woolen Mills Park
renovation project area described in the previous section. This is recognized
as a high value water resource by both the Department and the city of West
Bend. WB007 discharges via storm sewers to the West Bend Pond. Although the
pond has limited resource value, the discharge from the dam, and any
pollutants it may carry, feeds directly into the renovation project area.

Table 38 shows the relative importance of different urban Tand use types as
pollutant sources in the subwatershed. The analysis is restricted to lead,
since the major source of suspended sediment and phosphorus in the Milwaukee
River is the rural contribution. Four land uses stand out as significant
pollutant contributors. Commercial strip, medium industrial, light
industrial, and miscellaneous institutional lands contribute 70 percent of the
pollutant Toad while making up only 22 percent of the urban land use in this
part of the West Bend Study Area. These four land uses represent a focal
point for control of urban runoff at its source. Other land uses either
contribute relatively Tittle, or make moderate contributions only because of
the large acreage as in the case of the residential Tand uses.

Further focusing can be achieved by looking at the contribution of the four
critical land uses only where they occur within the three critical urban sub-
basins. Table 39 shows that a significant portion of these critical Tand uses
in fact occur within these critical urban sub-basins. Nearly three-fourths of
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the commercial strip, light industrial, and miscellaneous institutional lands
within the subwatershed occur within sub-basins WB007, WB008, and WB010;
nearly two-thirds of the medium industrial lands within the subwatershed occur
in these sub-basins. Table 40 shows the portion of the urban pollutant load
for this subwatershed represented by the critical land uses lying within the
four critical sub-basins. A total of 50 percent of the subwatershed urban
pollutant load is coming from these lands, which represent only 12 percent of
the subwatershed urban area.

In summary, by focusing on the critical urban sub-basins affecting the high
quality segments of the Milwaukee River in the West Bend area, 70 percent of
the urban poliutants can be accounted for by looking at 50 percent of the
urban subwatershed area. By focusing on critical land uses, 70 percent of the
pollutant Toad can be accounted for by 22 percent of the urban lands in the
subwatershed. By focusing on critical land uses within critical sub-basins,
50 percent of the pollutant Joad can be accounted for by 12 percent of the
subwatershed urban lands.

There has been a considerable pollution potential associated with past
construction activities, although the actual sediment loading to surface
waters from this activity is not known. It is estimated that between 1963 and
1985, urban Tand uses in the entire city of West Bend Study Area increased by
1875 acres, or about 85 acres per year. Map 9 shows the pattern of historic
development in the study area. About 75 percent of this development occurred
within the city of West Bend, where a total of 1404 acres were converted to
urban land uses during this period for an annual average of 64 acres. The
remaining development occurred in areas within the study area outside of the
city limits. This amounted to 470 acres over the 22 year period, or an
average annual conversion rate of 21 acres. The development in both the city
and outlying areas consisted mainly of residential areas, followed in
importance by development of transportation, communication, and utility land
uses.

The potential construction erosion from 1874 acres of development is
considerable, about 53,000 tons in total or about 2,400 tons per year. This
annual erosion potential is equal to two times the existing estimated annual
sediment load from all sources in the subwatershed, and to about one-half of
the estimated annual load from all sources within the entire region. Even if
only a portion of the potential historic construction erosion made its way to
surface waters, the loading would have been considerable.

Map 10 shows the anticipated urban land use in the city of West Bend Study
Area for the year 2000. Table 41 shows the distribution of future urban land
use for that portion of the West Bend Study Area located in the West Bend
Subwatershed. The total urban land use is expected to increase from the
existing 2,981 acres to 5,069 acres, or an increase of 70 percent. About 70
percent of the anticipated growth is expected to be residential. Commercial
and industrial Tand use growth is anticipated to account for an additional 20
percent of the increase. Minor increases are expected in the remaining tand
uses. A significant portion of this development will occur outside of the
existing city limits in the town of West Bend and Trenton.
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MAP 9

HISTORIC URBAN DEVELOPMENT IN THE WEST BEND STUDY AREA
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MAP 10

EXISTING AND PLANNED URBAN AREAS IN THE WEST BEND STUDY AREA
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The water quality implications of future development are two-fold. First is
the pollution potential attendant to construction site erosion if not properly
controlled. Second is the pollution potential of new urban impervious
surfaces, if appropriate stormwater control practices are not used.

Potential construction erosion impacts are dramatic. The construction site
erosion potential for 2,088 acres of development is about 63,000 tons of
sediment, or about 4,200 tons of sediment per year. Even if only a small
portion of the eroded sediment is delivered to surface waters, the annual
sediment Toad would be significant and the potential impact on water resources
potentially catastrophic. The city of West Bend has a construction site
erosion control ordinance which, if adequately enforced, will minimize the
impact of construction activities within the city.

The pollution potential of the future urban area in the West Bend Subwatershed
portion of the city of West Bend Study Area is shown in Table 41. Using lead
as an indicator, if the anticipated development is not served by stormwater
runoff control measures, the estimated pollutant Toading will increase from
the existing 1,600 pounds of Tead to an expected 2,800 pounds of Tead. This
represents an increase of about 75 percent. Commercial, industrial, and
miscellaneous institutional lands would continue to produce a significant
portion of the Tead load (70 percent) while making up only 20 percent of the
urban land use.

Village of Newburg:Estimated urban Toads in the Newburg Study Area for
suspended solids and phosphorus are 47,000 pounds and 168 pounds respectively.
The urban contribution of these materials is relatively low compared to other
sources within the subwatershed. The established urban areas of the village
contribute less than one percent of the suspended sediment load generated
within the subwatershed. This percentage becomes even less significant when
the contributing sediment sources in upstream subwatersheds are considered.
The urban nonpoint source contribution to the phosphorus load to the Milwaukee
River is also considered to be relatively insignificant.

It should be noted that although existing urban areas are overshadowed by
rural sources in the production of suspended sediment, there has been a
considerable pollution potential associated with past construction activities.
It is estimated that between 1963 and 1985, urban land uses in the study area
increased by 258 acres, or about 12 acres per year. About 20 percent of this
development occurred within the village 1imits where 47 acres were converted
to urban land uses for an annual average conversion of about two acres. Most
of this development was residential, with smaller acreage of industrial and
transportation land uses also created. About 80 percent of the development
occurred outside the village, in the town of Trenton. In these outlying
areas, 211 acres have been developed for an average annual rate of about 10
acres. Most of the development in these outlying areas has been residential
with associated transportation.

The potential construction erosion from 258 acres of development is
considerable, about 7,700 tons in total or about 350 tons per year. This
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annual erosion potential is equivalent to about one-fourth the estimated
annual sediment delivery to water resources in the subwatershed. Even if only
a small portion of this erosion made it to surface waters, the impacts would
have been considerable. o

Urban pollutants of primary concern for the established urban land uses in the
Newburg Study Area include: heavy metals, typified by lead; pathogens; oils
and greases; and a wide array of hazardous materials that can make their ways
into urban stormsewer systems and surface waters (DNR Publication Brochure).

Map 11 shows the existing urban Tand use distribution in the village of
Newburg Study Area, and Table 42 shows the relative pollution potential of
these land uses. The total existing urban lands cover 528 acres, and produce
an estimated annual lead load of about 100 pounds. Commercial, non-quarry
industrial, and institutional lands, all which have a high capability of
generating urban pollutants, produce the majority of the lead load. Although
these lands make up only eight percent of the urban area, they contribute
nearly 70 percent of the lead Joad. Al1 of these industrial non-quarry lands
and the institutional lands are within the village; most of these commercial
Tands are within the village as well. The industrial Tands shown outside the
viltage limits on Map 11 are quarry lands which do not produce urban runoff.

Residential Tands, which have a relatively low capacity for producing Tead
loads, nonetheless combine to produce 32 percent of the lead Toading. This
Targe contribution is the result of the large amount of this land use, which
makes up 80 percent of the urban acreage. The residential lands are also
important sources of pesticides, human disease causing pathogens, and a wide
array of chemicals often improperly used or disposed. Most of these
residential areas are outside of the village limits.

Map 12 shows the anticipated urban land use distribution in the village of
Newburg Study Area for the year 2000, and Table 43 shows the relative
pollution potential of this future urban area.

The existing urban area is projected to expand from 528 to 1,241 acres. This
represents an increase of 713 acres, which would more than double the urban
Tand use over the next 12 years. Most of the projected urbanization will
occur in the industrial land use category, which is projected to increase by
478 acres. This represents nearly two-thirds of the total anticipated urban
growth. Residential areas are anticipated to grow by 205 acres, which
represents 29 percent of the projected growth. A small addition (16 acres) of
commercial land use is also anticipated to occur. Significant portions of
this development are anticipated to occur both within and outside of the
existing village limits.

The water quality implications of future development are two-fold. First is
the pollution potential attendant to construction site erosion if not properly
controlled. Second is the pollution potential of new urban impervious
surfaces, if appropriate stormwater control practices are not used.
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Map 11

EXISTING LAND USE IN THE
NEWBURG STUDY AREA: 1985
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Map 12

EXISTING AND PLANNED URBAN AREAS
IN THE NEWBURG STUDY AREA
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Potential construction erosion impacts are dramatic. The construction site
erosion potential for 713 acres of development is about 21,000 tons of
sediment, or about 1,700 tons of sediment per year. This is approximately
equivalent to the existing annual estimated sediment load from all sources
within the entire subwatershed. Even if only a portion of the potential
eroded sediment is delivered to surface waters, the potential impact would be
significant.

The potential increase in lead load from new urban areas is estimated to be
ten-fold, from about 100 pounds to about 1,100 pounds. The expected increase
in industrial land use would be responsible for most of this increase. A
small increase in lead Toad is also expected due to the increase in commercial
land use. The relative importance of different lTand uses as pollutant
contributors will shift dramatically, as industrial lands are projected to
produce 86 percent of the lead load as opposed to 23 percent currently.

WATER RESOURCES OBJECTIVES

Rural nonpoint source pollution is a significant contributor to the factors
limiting the quality of existing uses in the Milwaukee River and its
tributaries, and is the principal source of nutrient and sediment pollution in
the subwatershed. The impact from existing urban runoff is not fully known,
but the existing water resource conditions in impoundments located in West
Bend indicate that toxic materials known to be present in urban runoff are
finding their way into the aguatic environment and are contributing to the
degradation of these resources. Unfortunately, these impoundments may not
respond to urban runoff controls because of their serious problems. The urban
pollution potential is also high for some of the free-flowing reaches of the
Milwaukee River within the West Bend area. These reaches have a high resource
value.

The water resources objectives for the Nonpoint Source Control Program are in
the West Bend Subwatershed are to:

a. Protect the quality of the existing recreational and aquatic
life uses for the impounded reaches of the Milwaukee River
(including the Young America, Barton, West Bend, and Newburg
impoundments) and for the free-flowing reaches below the
Young America, Barton, and Newburg impoundments.

b.  Enhance the existing recreational and aguatic life uses for
the free-flowing stream reaches below the West Bend Pond,
particularly the newly created reach at the site of the:
former Woolen Miils Dam. :

¢. Enhance the existing recreational and aquatic 1ife uses of

the perennial and intermittent tributaries to the Milwaukee
River.
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d. Protect sensitive and valuable wetlands from impacts of
sedimentation, where the pollutant attenuation capacity of
these areas is overloaded.

e. Protect sensitive groundwater areas from animal waste runoff,
where necessary.

SILVER CREEK SUBWATERSHED

WATER RESOURCES CONDITIONS

Silver Creek is the major stream located in this subwatershed. It discharges
to the Milwaukee River just upstream of the West Bend Pond Dam. Two smaller
perennial streams, Engmann Creek and Washington Creek, discharge to Silver
Creek in the city of West Bend. Washington Creek joins Silver Creek near its
headwaters, just downstream of Lucas Lake. Engmann Creek, sometimes known as
Silverbrook Creek, is tributary to Silver Creek about .5 miles from its mouth.

There are three natural lakes and six impoundments contiguous with Silver
Creek. The natural lakes include Silver, Lucas, and Paradise Valley
(Hackbarth) Takes, which range in size from 9-118 acres and in depth from 15-
47 feet. There is no public access to the natural lakes. The six
impoundments are small and shallow, yet provide for extensive recreational
uses. The most notable of the impoundments are the Regner Park Swimming Pond
and the Regner Park Fishing Pond. The Regner Park swimming pond was created
adjacent to Silver Creek, and discharges to it just upstream of the Regner
Park Fishing Pond. The Regner Park Fishing Pond is formed by a Tow head dam
on Silver Creek near its mouth. This dam currently is a barrier to upstream
fish migration from the Milwaukee River.

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

Sedimentation, turbidity, and hydraulic loading are the most important
problems impacting Silver Creek. When recent fishery survey information was
compared to fishery survey information collected during 1976-78, there has
been a decrease in the number of intolerant species and their relative
abundance compared to other more tolerant species. The least darter, which is
currently listed on the state of Wisconsin’s Watch Fish List, was collected
from Silver Creek during 1976-78 but not during 1986-88. The change in the
fish community is coincidental with channelization and urbanization of the
surrounding watershed. As such, these factors continue to limit water quality
and habitat conditions in Silver Creek and are preventing it from meeting its
full biological and recreational use potential.”

Factors which currently or potentially limit Silver Creek’s use objectives and
supporting water quality and habitat include sedimentation from upland
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sources, sedimentation from channel and bank scour due to excessive hydraulic
loadings and channel1zat1on, pollutants associated with urban runoff and loss
of valuable instream, and riparian habitat as a result of channelization and
deveTopment within the environmental corridor.

Regner Park pond is a shallow and heavily silted impoundment located near the
mouth of Silver Creek. Habitat is suitable for only the most tolerant forms
of fish and aquatic 1ife. Sedimentation, nuisance macrophyte growth and other
pollutants associated with urban runoff such as heavy metals, nutrients and
debris, are important factors 1imiting its biological and recreational use.
The pond is reportedly used regularly by children and adults teaching children
to fish.

In addition there is an unsubstantiated but probable discharge of chlorine
from the Regner Park Swimming Pond to Silver Creek. The concentration of
chlorine in the pond outlet and the associated chlorine toxicity are unknown,
although this is a potential water quality concern for the lower reaches of
Silver Creek.

It is expected that most of Silver Creek would respond favorably to urban
stormwater controls. The Regner Park Fishing Pond however, would need
intensive rehabilitation to support healthy fish populations. Rehabilitation
would entail shoreline protection, dredging, and increasing the height of the
impounding dam.

Engmann Creek: Engmann Creek originates in Section 15 of West Bend Township
and is tributary to Silver Creek about .5 miles above its confluence with the
Milwaukee River. Habitat and other physical features along Engmann Creek are
suitable for sustaining intolerant to tolerant forms of forage fish and
aquatic 1ife (FAL-C), and partial body contact types of recreation. The creek
currently supports a somewhat unique "coldwater" forage fish community
including species intolerant to very tolerant of poor water quality and
degraded habitat conditions (FAL-C). Prior to 1963, fishery surveys
documented natural reproducing populations of brook trout. A Tocal resident
stated that he caught "trout" as recently as 1982. Since then, surveys
conducted in 1986-88 indicate that natural trout populations have been
extirpated from the stream. This change is coincidental with channelization
and urbanization of the surrounding watershed.

Although trout populations are now absent, natural populations of mottled
sculpin have recently been collected. The presence of this "coldwater" and
intolerant forage species may indicate that at the least, marginal water
temperatures for trout may still exist along localized reaches, including the
pond at Bicentennial Park. In addition, channelization has reduced but not
necessarily eliminated marginal habitat requirements for salmenids."

Factors which currently or potentially 1imit Silver Brook’s use objectives and
supporting water quality and habitat include sedimentation from upland
sources, sedimentation from channel and bank scour due to excessive hydraulic
loadings and past channelization, elevated water temperatures and other
pollutants associated with urban runoff, and the loss of valuable instream and
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riparian habitat as a result of channelization and development within the
environmental coryridor.

Streambank erosion is evident from the intersection of Eighteenth Avenue and
Chestnut Street downstream to Sixteenth Avenue. A large stormsewer pipe
enters the creek near the intersection of Chestnut and Seventeenth Avenue.
Streambank erosion and channel scour is particularly evident from this point
downstream to Sixteenth Avenue.

Washington Creek: Washington Creek originates in Sections 9 and 16 of West
Bend Township, and is tributary to Silver Creek in Section 15, upstream of
State Highway 33. Habitat and other physical features along this stream are
suitable for sustaining a warmwater forage fish and aquatic life community
tolerant to very tolerant of poor water quality and degraded habitat
conditions. The stream also has the potential to support partial body contact
types of recreation.

Factors which 1imit water quality and habitat include channelization,
sedimentation from upland sources, sedimentation from channel and bank scour
due to hydraulic loadings and other pollutants associated with urban runoff.

Lakes and Impoundments (excluding Regner Park Swimming Pond): Habitat and
other physical and chemical characteristics of the three natural lakes present
in this subwatershed are suitable for sustaining a diverse and abundant
warmwater sport and forage fish and other aquatic Tife, and full body contact
types of recreational uses. Planktonic algae growth is not a problem for
Lucas or Silver Jakes and present phosphorus Toadings are low.

A1l of the six man-made impoundments along Silver Creek are capable of

_ supporting a variety of forage fish species and Tesser numbers of warmwater
sport fish. Generally, water depths are suitable for supporting a variety of
partial and full body contact types of recreational uses. _
Sedimentation, excessive macrophyte growth, and shallow water depths are the
most 1imiting problems. Pollutants and factors responsible for these problems
include sediment, excessive nutrients, and shallow basins. Inundated upland
soils may be an important source of aquatic plant nutrients.

Regner Park Swimming Pond: The Regner Park Swimming Pond is a small
artificial pond created in 1932 and is operated solely as a municipal swimming
facility. During the swimming season, the water is treated with the addition
of chlorine and algicides. The pond is drawn down in the spring and fall to
reshape the sand bottom and beaches. In the winter, the pond is maintained
for ice skating. The swimming pond is located adjacent to Silver Creek and
discharges to it just upstream of the Regner Park Fishing Pond.

NONPOINT SOURCES OF POLLUTION

General Land Use: This subwatershed contains 3,062 rural acres and 1,428
urban acres, making it approximately one-third urban and two-thirds rural.
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Table 30 shows the distribution of rural lands in the Silver Creek
Subwatershed. Only 29 percent of the rural lands are cropped. Within this
cropped portion, there are roughly equal acreage in continuous and rotated row
crops. The remaining rural lands are predominantly grassland, ungrazed
woodlot, and wetland. Low intensity urban land uses such as residential,
recreational, and undeveloped open space cover about 80 percent of the urban
area within the Silver Creek portion of the West Bend Study Area. High
intensity land uses such as commercial institutional land uses cover the
remainder.

The entire course of Silver Creek, its tributaries, lakes, and impoundments
are contained in "primary" or "secondary" environmental corridor (SEWRPC,
1985). 1In addition, Silver Creek flows along adjoining wetlands, and the city
of West Bend’s Regner Park and Washington County’s Ridge Run Park. As such,
the stream and riparian lands provide open "green space" for sight-seeing,
fishing, and wildlife observation.

Rural Sources: Table 44 shows the results of the rural nonpoint source
inventory for this subwatershed. In general, eroding uplands are the only
rural source of concern, since the streambank erosion site identified by the
inventory is only of marginal concern. The eroding uplands are estimated to
deliver 95 tons of sediment to surface waters. About one-half of this comes
from croplands in rotation and the other half comes from continuous row
cropland. This rural source makes up 40 percent of the estimated sediment
delivered to surface waters in the Silver Creek Subwatershed.

It is estimated that about 50 percent of the rural uplands in this
subwatershed are responsible for delivering sediment to surface waters. The
remaining agricultural areas do not deliver eroded sediment to surface waters
partly because of internal drainage and partly because of the buffering
effects of all lands, including riparian wetlands. It is estimated that
riparian wetlands trap an estimated 35 tons of sediment per year that would
otherwise have entered surface waters. Wetland vegetation within internally-
drained areas receives an additional 207 tons of sediment per year. The
effects of this sediment deposition on these wetlands is unknown, but expected
to vary widely, as does the sensitivity and value of the wetlands themselves.

Urban Sources: Urban areas are the principal source of sediment and a wide
variety of toxic and hazardous materials affecting surface waters in this
subwatershed. Significant sediment sources include not only construction
sites, but runoff from existing urban lands within the subwatershed which
contribute about 60 percent of the existing annual sediment load. In
addition, hydraulic scour of the streambed and banks along portions of Silver
Creek are caused by urban stormwater flows.

The main purpose of this analysis is to focus on the critical urban areas in
the Silver Creek Subwatershed portion of the city of West Bend Study Area,
using the same approach as that used for portions of the study area in the
West Bend Subwatershed. The important urban sub-basins will be identified
based on sub-basin pollutant loadings, and the importance of land uses as
pollutant-generating sources within these areas will also be identified.
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Map 7 shows the urban sub-basin delineation for the entire city of West Bend.
Map 8 shows the existing distribution of generalized land use categories
within the city of West Bend Study Area.

Table 36 shows that the urban pollutant loading from the entire Silver Creek
Subwatershed represents 20 percent of the urban pollutant loading from West
Bend to the Milwaukee River. Consequently, the urban pollutant load is
important not only to Silver Creek, Washington Creek, and Engmann Creek, but
to the Milwaukee River as well.

Table 45 shows the relative importance of the 12 urban sub-basins draining to
surface waters. Sub-basins SW008-10 drain to Washington Creek, sub-basins
SWO013A-D drain to Engmann Creek, and the remainder drain to Silver Creek.

Sub-basins SW009 and SW012, stand out based on their relative pollutant
loadings to Silver Creek. Together, these sub-basins contribute 51 percent of
the urban pollutant load to portions of Silver Creek that could be expected to
respond to urban stormwater controls. Sub-basin SW014 is marginal in
importance, but could be considered for pollution control in the event that an
adequate Tevel of control in higher priority sub-basins cannot be achieved.

Sub-basins SWOI3A, SW013B, and SWO13D are relatively less significant when
viewed in Tight of their contributions to the Silver Creek Subwatershed. For
example, taken together they are roughly equivalent in pollution potential to
either SWO09 or SW012. However, since Engmann Creek is a resource worthy of
protection in its own right, these sub-basins take on a new significance., All
are important contributors to Engmann Creek.

Sub-basin SW015 is directly tributary to the Regner Park Fishing Ponds.
Although SWO015 is relatively less significant as a source of urban pollutants
to the pond than the other urban sub-basins which contribute pollutants to it,
the presence of stormsewer pipes into this highly accessible pond may warrant
further consideration.

Table 46 shows the relative importance of different urban land use types as
pollutant sources in the subwatershed. Three land uses stand out as
significant pollutant contributors, based on their contribution of total lead.
Commercial strip, multi-family residential and institutional Tands, including
hospitals, schools, and miscellaneous institutional uses, combine to produce
79 percent of the lead load while comprising only 19 percent of the urban land
use within the subwatershed. Although medium density residential areas
contribute significantly to the lead loading as well, this is primarily
because this Tand use covers nearly one-third of the existing urban acreage in
this subwatershed.

Further focusing can be achieved by looking at the contribution of these
critical Tand uses only where they occur within the critical urban sub-basins.
Table 47 shows that a significant portion of these c¢ritical land uses in fact
occur within these critical urban sub-basins, and is a primary reason why
these sub-basins are so critical. Nearly all of the commercial strip lands,
and most of the multi-family and institutional land uses are contained within
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these sub-basins. Table 48 shows the portion of the urban pollutant load for
this subwatershed represented by the critical land uses lying within the four
critical sub-basins. A total of 65 percent of the subwatershed urban
pollutant load is coming from these lands, which represent only 15 percent of
the subwatershed urban area.

In summary, by focusing on the critical urban sub-basins within the Silver
Creek Subwatershed, 76 percent of the urban pollutants can be accounted for by
Tooking at 55 percent of the urban subwatershed area. By focusing on critical
tand uses, 76 percent of the pollutant load can be accounted for by 19 percent
of the urban lands in the subwatershed. By focusing on critical land uses
within critical sub-basins, 65 percent of the pollutant Toad can be accounted
for by 15 percent of the subwatershed urban lands.

Map 10 shows the anticipated urban land use in the city of West Bend Study
Area for the year 2000. Table 49 shows the distribution of future urban land
use for that portion of the West Bend Study Area Tocated in the Silver Creek
Subwatershed.

The total urban land use is expected to increase from the existing 1,384 acres
to 2,151 acres. The additional 767 acres represents an increase in urban area
of 55 percent. About 78 percent of the anticipated growth is expected to be
residential. Most of this residential development is anticipated to be medium
density. Other major development is anticipated to occur in commercial Yand
use, which is anticipated to make up 24 percent of the future growth. Map
(West Bend Future) shows that the areas anticipated to experience growth will
occur in sub-basins draining to Washington Creek, Engmann Creek, and Silver
Creek. Development is anticipated both in the city of West Bend and in the
adjacent unincorporated parts of West Bend Township.

There are many water quality implications of future development if not
properly controlled. First is the pollution potential attendant to
construction site erosion if not properly controlled. Second is the pollution
potential of new urban impervious surfaces, if appropriate stormwater control
practices are not used. Third is the potential hydraulic impact of too much
runoff into the stream, which can result in streambank erosion and streambed
scour. Finally, as more rainfall is converted to surface runoff, infiltration
is decreased. This can seriously reduce the amount of groundwater needed to
maintain the baseflow in surface waters,

Potential construction erosion impacts are dramatic. The construction site
erosion potential for 765 acres of development is about 23,000 tons of
sediment, or about 1,900 tons of sediment per year. Even if only a small
portion of the eroded sediment is delivered to surface waters, the annual
sediment load would be significant and the potential impact on water resources
potentially catastrophic. The city of West Bend has a construction site
erosion control ordinance which, if adequately enforced, will minimize the
impact of construction activities within the city.

The pollution potential of the future urban area in the Silver Creek
Subwatershed portion of the city of West Bend Study Area is shown in Table 49,
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using lead as an indicator. If the anticipated development is not served by
stormwater runoff control measures, the estimated pollutant Joading will
increase from the existing 425 pounds of lead to an expected 860 pounds of
lead. "This represents an increase of about 100 percent. Commercial strip
lands would increase in relative importance, contributing over 60 percent of
the lead Toad while making up only 11 percent of the urban land cover. Multi-
family Tand use would maintain a high significance, producing 13 percent of
the Tead load while making up only nine percent of the area. Medium density
residential areas would also be important as a pollutant source, but only by
increasing to 42 percent of the urban land cover.

The hydraulic impacts on Silver Creek, Washington Creek, and Engmann Creek of
uncontrolled development have not been quantified, but it is expected that
they would be dramatic. Streamflow would become more flashy, streambank
erosion and streambed scour would increase, base flows would be reduced, and
stream temperatures might rise. These streams should be considered at a
turning point. If the trend of unabated stormsewer discharges into these
streams continues in the face of increasing urbanization, these streams will
become unmanageable for biological, recreational, or aesthetic uses. Instead,
they will function merely as open storm sewers.

WATER RESOURCES OBJECTIVES

Engmann and Silver creeks are heavily impacted by urban and rural runoff.
Future urbanization threatens further degradation. With stringent nonpoint
source controls, primarily aimed at reducing sediment loads, hydraulic
impacts, and general impacts from other urban pollutants, these streams can be
expected to show a marked improvement. Although Engmann Creek may actualiy
improve to the point where it could support a limited trout population, Silver
Creek will not Tikely improve significantly enough to change the uses it is
capable of supporting.

The water resources objectives for the Nonpoint Source Control Program in the
Silver Creek Subwatershed are to:

a. Enhance the existing recreational and aquatic life uses in
the rural portions of Silver Creek, Washington Creek, and
Engmann Creek, and to protect the urban portions of these
creeks from further degradation. Although the preliminary
objective for urban impacted reaches of these creeks was to
enhance their existing uses, recent work by the Southeast
Wisconsin Regional Planning Commission indicates that the
pollutant load reductions needed to bring this about are not
realistically achievable (SEWRPC, 1988). Consequently, the
cbjective for urban stream reaches has been modified.

b. Protect sensitive and valuable wetlands from impacts of rural

and urban runoff, where the pollutant attenuation capacity of
these areas is, or may become, overloaded.
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Quaas CREEK SUBWATERSHED

WATER RESOURCES CONDITIONS

Quaas Creek is the only perennial stream present in this subwatershed. The
stream is formed by the combined flow of the north and south branches as
seepage from wetlands and moraines. Quaas Lake is a small, shallow lake which
discharges to the south branch of Quaas Creek. No public access is provided.

Quaas Creek: Habitat and other physical and chemical characteristics along
Quaas Creek are suitable for sustaining diverse and abundant populations of
intolerant forage fish and other aquatic 1ife. In addition, the stream
currently supports a class II brook trout fishery from CHY G upstream to its
headwaters. Stream depth and size are suitable for supporting partial body
contact types of recreational uses. Bacteria levels, though elevated, do not
exceed recommended water quality standards for protecting partial body contact
uses.

Sedimentation, loss of habitat, and bacteria are the most important problems
impacting Quaas Creek., Factors or pollutants responsible for these problems
include sediment, bank failure and scour as a result of past channelization
and Tivestock access, drainage or filling of wetlands, and fecal material.

Quaas Lake: Habitat in Quaas Lake has been rated "good" for northern pike
spawning and "fair" for bass and panfish, however bullhead and "minnows" are
the only reported fish species present. Depth and size are suitable for
supporting full body contact types of recreation.

Sedimentation and winterkills are the most important problems limiting the
lake’s current uses. Erosion from past highway construction projects and
shallow water depths are the factors most responsible for these problems,

NoNPOINT SOURCES OF POLLUTION

General Land Use: This subwatershed contains 5,015 rural acres and 1,020
urban acres, making it approximately 85 percent rural and 15 percent urban.

Table 30 shows the distribution of rural lands in the Quaas Creek
Subwatershed. About 62 percent of the rural lands are cropped, primarily in
rotation. The remaining rural lands, predominantly grassland, ungrazed
woodlot, and wetland, make up one-third of the rural land use.

Low intensity urban land uses such as residential, recreational, and
undeveloped open space cover about 80 percent of the urban area within the
subwatershed. High intensity land uses such as commercial, industrial, and
institutional Tand uses cover nine percent of the urban area.

141





Rural Sources: Table 50 shows the results of the rural nonpoint source
inventory for this subwatershed. Eroding uplands and streambank erosion are
important sediment sources. Eroding uplands deliver an estimated 648 tons of
sediment annually to Quaas Creek. This represents about 82 percent of the
sediment Toad to the stream. Although sediment is delivered to most parts of
the stream network from adjacent uplands, 85 percent of the sediment in this
subwatershed is delivered to the upstream segments that support trout.
Eroding streambanks, occurring primarily below the section of stream
supporting trout, produce 96 tons of sediment to the stream. This represents
about 12 percent of the sediment load to the stream.

It is estimated that about 85 percent of the rural uplands in this
subwatershed delivering sediment to surface waters. This is the highest
percentage anywhere in the East-West Watershed. The remaining agricultural
areas do not deliver eroded sediment to surface waters partly because of
internal drainage and partly because of the buffering effects of all lands,
including riparian wetlands. It is estimated that riparian wetlands trap an
estimated 268 tons of sediment per year that would otherwise have entered
surface waters. Wetland vegetation within internally-drained areas receives
an additional 399 tons of sediment per year. The effects of this sediment
deposition on these wetlands is unknown, but expected to vary widely, as does
the sensitivity and value of the wetlands themselves.

Urban Sources: The existing urban lands in the Quaas Creek Subwatershed are
the primary source of many toxic materials entering the stream. These lands
are also the source of approximately five percent of the sediment loading to
the creek.

The main purpose of this analysis is to focus on the critical urban areas in
the Quaas Creek Subwatershed portion of the city of West Bend Study Area,
using the same approach as that used for portions of the study area in the
West Bend Subwatershed. The important urban sub-basins will be identified
based on sub-basin pollutant loadings, and the importance of land uses as
pollutant-generating sources within these areas will also be identified. Map
7 shows the urban sub-basin delineation for the entire city of West Bend. Map
8 shows the existing distribution of generalized land use categories within
the city of West Bend Study Area.

Table 36 shows that the urban pollutant loading from the entire Quaas Creek
Subwatershed represents 10 percent of the urban pollutant loading from West
Bend to the Milwaukee River. Consequently, the urban pollutant load to the
Milwaukee River from this subwatershed is less significant than loads from
either the West Bend Subwatershed or the Silver Creek Subwatershed.

Table 51 shows the relative importance of the seven urban sub-basins draining
to surface waters.

Sub-basins QC003, QC004, and QC007 stand out based on their relative pollutant

loadings to Quaas Creek. Together, these sub-basins contribute 84 percent of
the urban pollutant load to Quaas Creek. QC003 and QC004 discharge to the
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portion of the Creek that supports brook trout, while QC007 discharges to the
section of Quaas Creek that supports a high quality forage fish community.

Table 52 shows the relative importance of different urban land use types as
pollutant sources in the subwatershed. The land uses contributing the highest
portion of the pollutant Toad include commercial strip (27 percent),
industrial {20 percent), and institutional (22 percent). These land uses
combine to produce 69 percent of the lead lToad while comprising only nine
percent of the urban Tand use within the subwatershed.

Further focusing can be achieved by looking at the contribution of these
critical land uses only where they occur within the critical urban sub-basins.
Table 53 shows that a significant portion of these critical land uses in fact
occur within these critical urban sub-basins, and is a primary reason why
these sub-basins are so critical.

Table 54 shows the portion of the urban poliutant load for this subwatershed
represented by the critical land uses lying within the four critical sub-
basins. A total of 63 percent of the subwatershed urban pollutant load is
coming from these lands, which represent only nine percent of the subwatershed
urban area.

In summary, by focusing on the three critical urban sub-basins within the
Quaas Creek Subwatershed, 84 percent of the urban pollutants can be accounted
for. By focusing on critical land uses, 69 percent of the pollutant Toad can
be accounted for. By focusing on critical Tand uses within critical sub-
basins, 63 percent of the pollutant load can be accounted for by focusing in
on only nine percent of the subwatershed urban lands.

Map 10 shows the anticipated urban land use in the city of West Bend Study
Area for the year 2000. Table 55 shows the distribution of future urban land
use for that portion of the West Bend Study Area located in the Quaas Creek
Subwatershed. The total urban land use is expected to increase from the
existing 1,020 acres to 2,879 acres. The additional 1,859 acres represents an
increase in urban area of 182 percent. About 75 percent of the anticipated
growth is expected to be residential. Most of this residential development is
anticipated to be Tow density. Other major development is anticipated to
occur in the industrial land use category, which is anticipated to make up 10
percent of the future growth.

Map 10 shows that the areas draining to both the trout and forage fish
portions of Quaas Creek are anticipated to experience growth. Development is
anticipated both in the city of West Bend and in the adjacent unincorporated
parts of West Bend Township.

There are many water quality implications of future development if not
properly controlled. First is the pollution potential attendant to
construction site erosion if not properly controlled. Second is the pollution
potential of new urban impervious surfaces, if appropriate stormwater control
practices are not used. Third is the potential hydraulic impact of too much
runoff into the stream, which can result in streambank erosion and streambed
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scour. Finally, as more rainfall is converted to surface runoff, infiltration
is decreased. This can seriously reduce the amount of groundwater needed to
maintain the baseflow in surface waters.

Potential construction erosion impacts are dramatic. The construction site
erosion potential for 1,859 acres of development is about 52,000 tons of
sediment, or about 4,300 tons of sediment per year. Even if only a small
portion of the eroded sediment is delivered to surface waters, the annual
sediment load would be significant and the potential impact on water resources
potentially catastrophic. The city of West Bend has a construction site
erosion control ordinance which, if adequately enforced, will minimize the
impact of construction activities within the city.

The pollution potential of the future urban area in the Quaas Creek
Subwatershed portion of the city of West Bend Study Area is shown in Table 55,
using lead as an indicator. If the anticipated development is not served by
stormwater runoff control measures, the estimated pollutant loading will
increase from the existing 300 pounds of lead to an expected 972 pounds of
lead. This represents an increase of about 225 percent. Commercial strip
Tands would increase in relative importance, contributing about one-third of
the Tead, while industrial Tand uses would increase in importance by producing
42 percent of the future pollutant load.

The hydraulic impacts on Quaas Creek of uncontrolled development have not been
quantified, but it is expected that they would be dramatic. Streamflow would
become very flashy, streambank erosion and streambed scour would be expected
to increase dramatically, base flows would be seriously reduced, and stream
temperatures would rise.

WATER RESOURCES OBJECTIVES

Quaas Creek is primarily influenced by rural pollution sources at this time,
although future urbanization can be expected to cause serious problems if not
controlled by good stormwater management practices. It is unlikely that urban
pollutant loads can be maintained at current levels if the planned urban
growth takes place, although the pollutant loads and other urban impacts on
stream hydrology can be minimized with extensive implementation of controls.

The water resources objectives for the Nonpoint Source Control Program in the
Quaas Creek Subwatershed are to:

a.  Enhance the existing recreational and aquatic Tife uses for
Quaas Creek.

b. Protect sensitive and valuable wetlands from impacts of

sedimentation, where the pollutant attenuation capacity of
these areas is overloaded.

144





DaLYy LAKE SUBWATERSHED

WATER RESOURCES CONDITIONS

Water resources include the Towermost reaches of the Milwaukee River within
the East-West Watershed, two minor unnamed perennial streams, and three
intermittent streams. In addition, there are three small and shallow lakes in
the subwatershed. These include Daly Lake and two unnamed lakes. None of
these lakes provide for public access.

Milwaukee River: The section of the Milwaukee River in this subwatershed
reaches 6.2 miles from the impoundment at Newburg to the confluence of the
Milwaukee River with the North Branch.

Habitat and other physical features along the Milwaukee River are suitable for
sustaining a diverse and abundant warmwater sport and forage fish community
and full body contact types of recreation. Current water borne recreational
activities or opportunities along the Milwaukee River include full and partial
body contact forms such as swimming, fishing, canoeing, site-seeing and
wading.

Excessive macrophyte growth, sedimentation, and high bacteria Tevels are the
most important problems impacting the use of the Milwaukee River in this
subwatershed. Factors or pollutants responsible for these problems include
sediment, nutrients, and fecal material. Abatement of these pollutant sources
will improve the existing quality and diversity of the biological and
recreational uses.

Unnamed Perennial Streams: Perennial Stream A is tributary to the Milwaukee
River in Section 36 NESW, Farmington Township. Habitat was rated "fair" and
is capable of supporting intolerant forms of fish and aquatic life throughout
the water year. A spring discharges to this stream at CHY M, providing an
important source of stream flow. Physical features provide for partial body
contact types of recreational uses.

Perennial Stream B (Riveredge Creek) is tributary to the Milwaukee River in
Section & SWSE, Saukville Township, Ozaukee County. Habitat was rated "fair"
and is capable of supporting intolerant forms of fish and aquatic Tife
throughout the water year. Approximately 20 percent of the watershed is
Tocated within the Riveredge Nature Center property. While physical features
provide for partial body contact types recreational uses, the Center uses the
environs of this stream for environmental and conservation education and
frequent body contact occurs.

Sedimentation and Timited habitat are the most important problems which Timit

the existing uses of these two perennial streams. Factors or pollutants
responsible for these problems include sediment, channelization, and natural
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Tow flow characteristics. Abatement of sediment sources and regulating
channelization will improve existing biological and recreational uses.

Unnamed Intermittent Streams: Intermittent Stream A is tributary to the
Milwaukee River in Section 31 NWSW of Fredonia Township, Ozaukee County, and
Intermittent Stream B is tributary to the Milwaukee River in Section 36 NENW
of Farmington Township, Washington County. In both of these streams habitat
was rated "fair" to "poor" and is capable of supporting more tolerant forms of
fish and aquatic life throughout the water year.

Physical features present in all of the intermittent tributaries provide for
partial body contact types of recreational uses.

Sedimentation, excessive algae growth, and limited habitat are the most
important problems which 1imit the existing uses of these intermittent
streams. Factors or pollutants responsible for these problems include
sediment, nutrients, channelization, and natural Tow flow characteristics.
Abatement of sediment and nutrient sources, regulating channelization, and
creation of vegetated corridors along the stream banks will improve existing
biological and recreational uses. :

Existing and potential biological uses of all of the perennial and
intermittent streams present in the Daly Lake Subwatershed are closely tied to
the adjoining wetlands of these streams. The maintenance of a balanced
warmwater sport and forage fishery in the Milwaukee River may be aligned to
successful spawning habitat provided by these streams and wetlands. In
addition, these streams are conduits for the transport of pollutants to the
Milwaukee River. As such, control of pollutant sources tributary to these
streams will enhance the quality and use of the Milwaukee River.

Daly Lake: Fish habitat was rated "favorable" for sportfish species (Daly
Lake File Report, 1962; Wirth, 1950, and Fols, 1962). The lake is susceptible
to winter kill due to shallow depths.

Unnamed Lakes: Unnamed Lake A is Tocated in Section 5 of Saukville Township,
Ozaukee County. Habitat information for this lake is Timited. Observations
indicate that the shallow and marsh-like lake characteristics of the lake
"prohibits fish survival” because of winter freeze-out.

Unnamed Lake B is Tocated in Section 17 of Saukville Township. Habitat
information is very limited for this lake. Observations indicate that the
shallow and bog-Tike nature of this lake limits the recreational fishery.

NONPOINT SOURCES OF POLLUTION

General Land Use: The general Tand use is 96 percent rural. The urban land
use is primarily scattered low density residential.
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The rural land use composition is presented in Table 30. Cropland, most of
which is in rotation, makes up 60 percent of the rural Tand use. Low
intensity land uses, including ungrazed woodlot, wetlands, and grasslands make
up most of the remainder.

The entire course of the Milwaukee River and the unnamed tributary (Riveredge
Creek) are contained in a "primary" environmental corridor. The corridor
along the Milwaukee River in the Daly Lake Subwatershed was rated as having
"high value" for potential park site development (SEWRPC,1970).

The riparian lands along the remaining tributaries are Tisted by SEWRPC (1970)
as being "secondary" environmental corridors. As secondary environmental
corridor, they provide the same natural resource values as primary
environmental corridors, but are not as extensive in area.

Rural Sources: Table 56 shows the results of the rural nonpoint source
inventory for this subwatershed.

O0f the ten barnyards draining to surface waters, one has a high pollution
potential and two are of moderate concern. One of the three barnyards
draining to pocket wetlands is of concern; the other two have very low
pollution potentials. The pollution hazard posed by the barnyard internally-
drained to shallow soils is not known. The remaining barnyards internaily-
drained to deep soils are not of concern.

Sediment delivered to surface waters from rural land uses is estimated to be
518 tons per year. This constitutes the major source of sediment from this
subwatershed impacting surface waters. Ninety-five percent of this upland
sediment comes from rotated cropland, with the remainder scattered amongst the
other rural land uses. Sediment loading from uplands is fairly even in
distribution along the Milwaukee River. The unnamed perennial stream located
in Section 36 of Farmington Township carries a substantial sediment load
delivered from eroding uplands. The intermittent streams and Riveredge Creek
carry Tesser amounts of sediment from this source.

It is estimated that 70 percent of the rural lands deliver eroded soil to
surface waters. The remaining Tands do not deliver eroded soil because they
are buffered from the stream channel system. Part of this buffering is due to
riparian wetlands, which trap an estimated 71 tons of sediment per year that
would normally have reached surface waters. The remainder of the buffering is
due to internal drainage, which affects about 60 percent of all lands in the
subwatershed. Some of these internally-drained lands support wetland
vegetation. These areas together receive an estimated 203 tons of sediment
per year. The effects of this sediment loading on riparian and non-riparian
wetlands is not known, but can be expected to vary based on the value and
sensitivity of the wetland.

Streambank degradation occurs at 15 sites in this subwatershed, affecting 840
feet of streambank and delivering an estimated 17.5 tons of sediment directly
into surface waters. All sites are located on the Milwaukee River. This
sediment burden constitutes about three percent of the sediment load
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originating in the subwatershed. Streambank erosion is considered serious at
one of these sites, and of marginal concern at the remainder. Only one of
these sites is associated with cattle access.

WATER RESOURCES OBJECTIVES

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

a. Protect and enhance the existing recreational and aquatic
life uses in the Milwaukee River and its perennial and
intermittent tributaries.

b.  Protect sensitive and valuable wetlands from impacts of
sedimentation and barnyard runoff, where the pollutant
attenuation capacity of these areas is overloaded.

c. Protect sensitive groundwater resources from barnyard runoff
where necessary.

148






GREEN LAKE SUBWATERSHED

WATER RESOURCES CONDITIONS

Green Lake: Habitat and other physical and chemical characteristics of Green
Lake are suitable for sustaining a variety of warmwater sport, forage fish and
other aquatic life, and full body contact types of recreational uses.
Planktonic algae growth is not a problem, however the potential for .future
algae problems may exist. Annual phosphorus loading rates exceed by 30
percent the phosphorus loading rate estimated to be acceptable for the long-
term maintenance of good water quality. Public access is available.

NONPOINT SOURCES OF POLLUTION

General Land Use: The general land use in this small subwatershed is about 80
percent rural and 20 percent urban. The rural land use composition is
presented in Table 30. Rotated cropland makes up about one-third of the rural
land use. Low intensity Tand uses including woodland, wetland, and grassland
combine to form the other two-thirds of the rural Tand use. The existing
urban Tand use is primarily residential lakeshore development; a substantial
amount of Tand was under development during the land inventory.

Rural Sources: Table 57 shows the results of the rural nonpoint source
inventory for this subwatershed.

The only rural pollution potential is associated with sediment delivered from
upland sheet and rill erosion. It is estimated that 50 tons of sediment are
delivered annually to surface channels in the subwatershed that eventually
drain to Green Lake. This represents about two-thirds of the estimated
sediment load to the surface channel system. The only rural land use of
concern as a sediment source is rotated cropland.

It is estimated that 76 percent of the rural lands deliver eroded soil to
surface waters. The remaining lands do not deliver eroded soil because they
are buffered from the stream channel system. Part of this buffering is due to
riparian wetlands, which trap to internal drainage. Some of these internally-
drained lands support wetland vegetation. These areas together receive an
estimated seven tons of sediment per year. The effects of this sediment
loading on riparian and non-riparian wetlands is not known, but can be
expected to vary based on the value and sensitivity of the wetland.

Urban Sources: The existing urban lands, consisting primarily of residential
lakeshore development, are estimated to produce about 10 percent of the
sediment delivered to surface waters. Developing areas that were noted during
the land use inventory are expected to have contributed about 20 percent of
the sediment load. These lakeshore residential areas alsoc pose a pollution
hazard through the misuse and improper disposal of many household materials
used for automotive maintenance, lawn and garden projects, etc.
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WATER RESOURCES OBJECTIVES

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

a. Protect and enhance the existing recreational and biological
uses in Green Lake.

b. Protect sensitive and valuable wetlands from impacts of

sedimentation, where the pollutant attenuation capacity of
these areas is overloaded.
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CHAPTER IV
NONPOINT SOURCE CONTROL NEEDS

INTRODUCTION

The nonpoint source pollution control needs for this watershed are presented
in three sections.

The first section identifies the in-stream pollutant load reduction that must
be achieved in order to meet the water resources objectives that are presented
in Chapter III. The primary pollutants evaluated include sediment and
phosphorus for rural water resources, and sediment, phosphorus, and lead for
urban water resources. It is important to note that 1imiting factors other
than those related to nonpoint source pollutants affect water resources in
this watershed. Management actions outside the scope of the Nonpoint Source
Control Program that are needed to remove or reduce these additional
Timitations are presented in the integrated resource management plan for this
watershed (WDNR, 1988b). :

The second section of this strategy identifies the Tevel of rural nonpoint
source controls needed to meet the required in-stream pollutant load
reductions. This section addresses sources incltuding barnyard runoff, runoff
of winterspread manure, eroding uplands, and streambank degradation.
Quantitative management decision criteria are developed for each of these
sources. These criteria identify which sources are considered critical to
control, which sources are of moderate importance to control, and which
sources are relatively insignificant. These determinations are in turn used
to identify sources eligible for financial and technical assistance through
the Nonpoint Source Control Program. These decision criteria are important
not only in identifying the importance of sources as currently evaluated, but
will be used to re-evaluate sources for which inventory data change as well as
to evaluate sources missed by the original inventory.

The third section addresses the needed level of urban nonpoint source control.
It addresses needs for urban sources in and immediately adjacent to the
villages of Campbellsport, Kewaskum, and Newburg, and the city of West Bend.
Urban source reductions are presented for existing urban areas, areas planned
for new development, and for construction site erosion.
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POLLUTANT LOAD REDUCTION GOALS

Two factors are considered in setting the levels of in-stream potlutant load
reduction for this watershed project. The primary consideration is the
reduction needed to meet the water resources objectives for surface waters
Tocated within the project area. A secondary consideration is the level of
reduction that is needed in the Milwaukee River at the North Avenue Dam,
located in the city of Milwaukee, in order to fulfill the nonpoint source
control element of the management plan for the Milwaukee Harbour Estuary
(SEWRPC, 1987).

SUBWATERSHED POLLUTION REDUCTION GOALS
SEDIMENT AND PHOSPHOROUS

Assessment of Resource Problems: Sediment and phosphorus impacts on
beneficial uses of surface waters were analyzed for water resources in the
project area.

Reduction goals: Table 58 shows the in-stream sediment and phosphorus
reduction goals established for each subwatershed in the East-West Watershed.
These reduction goals were developed based on reduction goals established for
specific water bodies, and then generalized to the subwatershed level. In six
subwatersheds, the reduction goals were adjusted based on a subjective
assessment of the importance of the subwatershed pollutant toading to water
bodies in downstream subwatersheds. As a consequence, sediment or phosphorus
reduction goals are made more stringent for Parnell Creek, Headwaters, Wayne
Marsh, Kettle Moraine, Auburn Creek, and Quaas Creek subwatersheds.

Use in Rural Areas: The sediment and phosphorus reduction goals presented in
Table 58 are the basis of the agricultural pollution control strategy included
in this section. The control strategy will be based on reducing existing
pollutant Toads sufficiently to meet the instream reduction goals.

Control of sediment being delivered to surface waters will also result in a
decrease in agricultural nutrients and pesticides that may be attached to
sediment and transported with it,

Use in Urban Areas: The sediment reduction goals in Table 58 are also
important in developing the pollution control strategy for urban areas.

Where the urban area is a significant sediment source, the urban strategy will
focus on achieving a reduction in existing pollutant Toads by the year 2000.
For example, if the subwatershed reduction goal identified for sediment is 50
percent and the urban area is a significant sediment contributor, then the
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potlution control strategy will be to reduce the present pollutant Toads by 50
percent by the year 2000. This reduction may need to be achieved in the face
of_increasing urbanization.

If the urban area is not a significant contributor, then the strategy will be
to assure that there is no increase in urban pollutant loads over the planning
period as the area urbanizes.

In addition, there is an assumed need to adequately control erosion from
construction sites.

BACTERIA AND PATHOGENS

Assessment of Resource Preoblems: Limited bacteriological testing was
conducted in the watershed area to determine the compliance of surface waters
with the bacteria standards established by Wisconsin Law for recreational
uses.

Reduction Goals: The instream goal is to achievé compliance of surface waters
with their respective bacteria standards.

Use in Rural Areas: The water quality goal for bacteria reduction was not
considered separately in developing the pollution control strategy for animal
waste, one of the predominant agricultural sources of bacteria and pathogens.
The control strategy for nutrients will effectively target the animal waste
sources which have the highest potential for contributing bacteria.

Use in Urban Areas: Stormwater monitoring conducted nationwide, including
Wisconsin, shows that urban stormwater is heavily contaminated by a wide
variety of bacteria and pathogens. Pet wastes and wildlife feces are
generally considered to be primary sources of these materials.

Land uses and sub-basins in urban areas within this watershed were not
specifically evaluated for potential bacterial contributions. There is a need
for better identification of problem stormsewer discharges so that an
evaluation can be made of how practices recommended for control of sediment,
toxins, and flow will affect bacteria discharges to these streams.

OTHER URBAN STORMWATER POLLUTANTS

Toxic and Hazardous Materials: In general, there was little monitoring of the
impacts these substances are having on recreational and aquatic 1ife uses of
surface waters in urban areas. Consequently, the instream poliutant load
reductions for these materials in urban streams is more subjectively
determined based on the general condition of the urban stream, and the
significance of urban runoff as a potential contributing source.
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Three streams in the East-West Watershed are considered to be heavily
influenced by existing urban runoff. These include Silver Creek, Engmann
Creek, and portions of the Milwaukee River Mainstem, all located in the West
Bend Study Area. In addition, Kewaskum Creek in the village of Kewaskum may
fall into this category. For these surface waters, the goal is to achieve a
high level of reduction of urban stormwater pollutants. This is interpreted
to mean reducing the 1988 urban pollutant loading in the stream, using total
Tead as an indicator, by 40 to 60 percent by the year 2000. A secondary goal
of maintaining urban pollutant loads at 1988 levels at Teast through the year
2000 is established to prevent further degradation in streams where the
primary goal cannot be achieved.

The remaining urban streams including the West Branch of the Milwaukee River
at Campbellsport, the Mainstem of the Milwaukee River at Kewaskum and Newburg,
and Quaas Creek in the city of West Bend do not appear at this time to be
heavily impacted by these types of pollutants. For these surface waters, the
goal is to maintain urban pollutant loads at 1988 levels at least through the
year 2000 to prevent further degradation.

Flow: Streams in the East-West Watershed that can be expected to experience
the most pronounced changes in hydrology as a result of increasing
urbanization include Silver Creek, Engmann Creek, Washington Creek, Quaas
Creek, and Kewaskum Creek. Urbanization can lead to significant changes in
runoff volumes and peak discharges, and can also lead to a decrease in stream
basefiows. The changes in peak runoff and baseflow are of particular interest
from a water quality standpoint.

Past studies show that the peak discharges associated with the mean annual
flood, which occurs on the average of once in every 2.33 years), are important
in shaping stream channel characteristics. Increases in peak discharges
associated with this frequency flood will tend to destabilize the streambed
and streambank until a new equilibrium is reached. This will result in
increased streambed scour and streambank erosion (Krug & Goddard, 1986). The
goal for these streams is to maintain post-development runoff peak discharges
for the year 2000 development conditions at existing levels for this design
storm so that destabilizing hydraulic changes in streamflows will not occur.
In some instances, such as along portions of Silver Creek and Engmann Creek,
further reductions may be needed since streamflows are already considered a
causative factor in streambank erosion and streambed scour.

Stream baseflow characteristics suitable for sustaining fish and aquatic 1ife
are a critical component of habitat suitability. Not only must water volumes
capable of sustaining fish and aquatic life be maintained, but water
temperatures must also be protected at Tevels that allow for survival and
reproduction. Urbanization can lead to significant decreases in groundwater
recharge that in turn result in inadequate base flow volumes and water
temperatures too high to support cold water sport and forage fish species.
The goal for these streams is to protect to the stream baseflows and
temperatures at levels capable of supporting their potential beneficial uses.
This is particularly important for the portions of Quaas Creek that supports
trout.
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WATERSHED PoLLUTANT REDUCTION_GOALS

Nonpoint source control measures will contribute to attainment of the
objectives for the Milwaukee Harbour Estuary, and as such constitute one of
five primary elements in the plan to reduce pollutant Toads to the estuary
(SEWRPC, 1987).

The cumulative effect of the nonpoint source controls in the Milwaukee River
Basin upstream of the North Avenue Dam must attain an overall reduction of
approximately 25 percent for sediment and phosphorus in order to provide a
level of control consistent with the management plan for the Milwaukee Harbour
Estuary. Control of 25 percent of these pollutants coming from the East-West
Watershed is therefore used as a minimum goal for control. This level of
control will serve as a check to assure that the subwatershed control plans
will together provide the cumulative level of control necessary for this
watershed to contribute effectively to meeting the estuary objectives. In
addition, the plan to manage the estuary assumes that there will be a high
degree of erosion control (75 to 90 percent) on all construction activity.

Although control of rural nonpoint sources in the East-West Watershed is
important to the management of the estuary, the water quality benefits of
controlling existing urban area runoff in the watershed will be limited to the
water resources within the project area. This is based on projections that
urban nonpoint source controls in the East-West Watershed would provide only
marginal improvement in the estuary above and beyond the principle elements of
the estuary management plan {SEWRPC, 1987}.

RURAL POLLUTION CONTROL GOALS AND DECISION CRITERIA

This section presents the level of control sought through the Nonpoint Source
Control Program for major categories of agricultural nonpoint sources, In
addition, management decision criteria are presented for each source type so
that as data on existing sources is updated or new sources are inventoried a
determination can be made as to the significance of the source and its
eligibility for cost-sharing under this program.

Reference is made to "management categories" throughout this chapter. These
categories are established for most sites generating nonpoint source
pollutants, such as individual barnyards, individual cropland fields, or
specific streambank erosion sites. The most serious pollution sources are
placed in Management Category I, and are considered essential to control.
Sources in Management Category Il are less severe. Although they are
considered worthy of control efforts, their control is not considered
essential. Sources in Management Category III are considered insignificant
from a water quality standpoint, and efforts will not be made through the
Nonpoint Source Control Program to control them. However, efforts through
other programs such as ACP, Farmland Preservation, or Federal Food and
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Security will be coordinated within the watershed to address some of these
sources in Management Category III that are important for these other resource
conservation programs.

BARNYARD RUNOFF

Barnyards are divided into four groups for management. These are presented
below. In each presentation, the pollutant Toad reduction targeted for the
entire group is presented, along with the portions of the pollutant load
reduction targeted for each management category. The phosphorus mass load
limitations that correspond to each management category are presented in Table
59, which should serve as an easy reference for decision-making.

BARNYARD RUNOFF TO SURFACE WATERS

Each barnyard was ranked twice, once based on its significance relative to all
other barnyards in the watershed, and again based on its significance relative
to other barnyards in the same subwatershed. Management categories were then
assigned to each barnyard based on the two rankings. Where the two management
categories for a barnyard were different, the most stringent one was assigned.

The tota? pollutant Toad reduction being sought from this source is 90 percent
for the watershed as a whole. Sixty percent is associated with high priority
pollution sources, and 30 percent is associated with lesser priority sources.

The pollutant Toad reduction sought on a subwatershed basis varies. High
priority sources include those where controls can meet the phosphorus
reduction goals shown in Table 58.

The intended pollutant Toad reductions and corresponding management categories
are:

Management Category I: This includes the barnyards that contribute either
the top 60 percent of the watershed phosphorus loading from barnyards, or
contribute the portion of the subwatershed load equivalent to the
~subwatershed target reduction goal for phosphorus presented in Table 58.

A barnyard may not be assigned to this category if its mass loading is
tess than 10 1bs.

Management Category II: This includes the barnyards that contribute
either the next 20 percent of the watershed phosphorus loading from
barnyards, or contribute one-half of the remaining subwatershed phosphorus
load from barnyards.
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Barnyards that do not meet either requirement for placement in this
category, but which produce at least five pounds of phosphorus, are placed
in this category with restrictions on the amount of cost-sharing for
control of the pollution source. A barnyard may not be assigned to this

- category if its mass loading is less than five pounds.

Management Category III: A1l other barnyards draining to surface waters

are placed in this management category. These comprise approximately the
Tower 10 percent of the watershed phosphorus load coming from barnyards,

and are relatively insignificant on a subwatershed basis.

BARNYARD RunOFF INTERNALLY DRAINED To POCKET WETLANDS

This is a site-specific management approach. Hence, there is no overall
pollutant reduction goal that determines management categories.

Management Category I & II: For barnyards producing at least 10 1bs,
phosphorus, a joint field investigation involving district staff from the
Land Conservation Department and the Department will be made to
subjectively determine the need for conirols. Where controls cannot be
justified based upon existing or potential long-term damage to the
wetland, the barnyard will be placed in Management Category III.

Management Category III: Barnyards producing less than 10 pounds
phosphorus are pltaced in this category. In addition, barnyards producing
at Jeast 10 pounds, but found through the joint field investigation to
pose little concern to the health of the wetland community, will be placed
in this category.

BARNYARD RuNOFF INTERNALLY DRAINED
To SoiLs OVER SHALLOW BEDROCK OR GROUNDWATER

This is a site-specific management approach. Hence, there is no overall
pollutant reduction goal that determines management categories.

Management Categories I, II, & III: All barnyards in this group will be
investigated further dur1ng 1mp1ementat10n to determine the threat posed
to-groundwater.

A preliminary screening using file information and possibly a site visit
by county Land Conservation Department district staff will be made.
Information that will be used in the screening will include, but not be
limited to, a mechanical analysis of the soil, depth to bedrock or
groundwater, 1location of the Tot with respect to groundwater recharge
areas, animal herd size, and current 1ot surface management such as
scraping frequency. Table 60 1ists preliminary site characteristics to be
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used in determining the threat to groundwater from barnyards and
associated animal waste sources. If available, information concerning
well contamination may also be used.

Following verification of site conditions by Land Conservation Department
staff and the evaluation of any additional information collected during a
site visit, the Land Conservation Department staff will contact the
Department and a joint determination of a management category will be made
for the source.

Lesser cost alternatives to reduce the groundwater contamination hazard
may be cost shared based on the hazard potential as determined by the
information presented above. However, if site conditions require use of
high cost practices, the feasibility and cost of groundwater monitoring to
substantiate the existence of groundwater contamination will be
investigated prior to making a determination of cost share eligibility.

BARNYARD RUNOFF INTERNALLY DrRAINED To DeEep MINERAL SOILS

This is a site-specific management approach. Hence, there is no overall
pollutant reduction goal that determines management categories.

Management Category III: ATl barnyards in this group are assigned to this
management category, and consequently are ineligible for cost share
assistance to control barnyard runoff.

MANURE SPREADING RUNOFF

The pollutant load reduction and management decision criteria for this source
was determined only on a watershed basis, since data was not available to
perform a subwatershed analysis. This information is presented below. The
phosphorus mass Toad Timitations that correspond to each management category
and that will be used during this project are presented in Table 59

The total pollutant load reduction being sought from this source is 75 percent
for the watershed as a whole. Fifty percent is associated with high priority
Tivestock operations, and 25 percent is associated with lesser priority
sources,

Management Category I: This includes those livestock operators who
contribute to the top 50 percent of the critical acres spread during
winter It also includes livestock operators who spread manure in
sensitive wetlands, or who spread manure in areas sensitive to groundwater
contamination.

Management Category II: This includes those livestock operators who
contribute the next 25 percent of the critical acres spread during winter.
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Management Category III: The remaining livestock operators are placed in
this management category,

A preliminary analysis was done for each Tivestock operation in the watershed,
and a contact priority list generated based on criteria parallel to those
above. Assignment of a management category for purposes of determining
eligibility will be based on the determination of the actual number of
critical acres winterspread each year. This determination will be made during
implementation. This number of actual critical acres spread will be compared
to the acreage 1imits in Table 59 to determine the final management category.

UrprLAND EROSION

Chapter III presents information that shows the need to carefully target
eroding uplands for water resources management purposes. About one-half of
the eroding uplands in the watershed do not deliver any of the eroded sediment
to the stream channel system because of buffering effects. Of the soil eroded
from agricultural lands in the watershed, only about four percent reaches the
stream channel system.

Eroding uplands in this watershed project are consequently targeted for
management based on the rate of soil delivery to the stream channel system,
not on the soil loss rates as determined using the Universal Soil Loss
Equation (USLE).

The portion of the delivered sediment targeted for reduction in this project
varies by subwatershed. The reduction goal for each subwatershed is
consistent with the reduction goals for sediment shown in Table 58. The
sediment delivery rates to which parcels in each subwatershed should be
controlled in order to meet these sediment reduction goals are presented in
Table 59,

The effect that this subwatershed strategy will have on the watershed as a
whole will be to reduce by approximately 50 percent the sediment delivered to
surface waters from upland erosion.

The intended pollutant load reductions and corresponding management categories
are:

Management Category I: This includes all eroding parcels that deliver
sediment above the rate targeted for control. The resultant pollutant
load reduction will be consistent with the sediment reduction goal for the
subwatershed.

If the Department and the county Land Conservation Departments jointly
conclude that a field having very Tow soil loss but delivering soil above
the target level cannot feasibly be controlled, the field may be placed in
Management Category II.
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Once selected for management through the Nonpoint Source Control Program,
additional controls above and beyond those needed to meet the sediment
delivery reduction objective may be eligible for cost-sharing through the
Nonpoint Source Program if necessary to bring the field into compliance
with soil loss reduction objectives under Farmland Preservation or Federal
Food and Security Programs. This applies only where the additional
control is Tow to moderate cost. High cost practices, such as terraces,
are not eligible under the Nonpoint Source Control Program in order to
attain the additional control.

Management Category II: This includes those fields that are delivering
soil above the acceptable sediment delivery rate for the subwatershed, but
which cannot be feasibly controlled to a greater degree.

Management Category III: A1T fields that deliver soil at a rate below the
target delivery rate for the subwatershed are placed in this management
category, regardless of the soil erosion rate.

It is important to note that the sediment delivery data developed for this
plan reflects the sediment delivered to the surface channel system. In many
instances, riparian wetlands or pocket wetlands effectively buffer the channel
system from sediment delivery, as was shown in Chapter III. Fields
contributing sediment to these areas were not identified as needing control,
since they deliver Tittle or no sediment to the stream system. However, in
some cases these buffering wetland areas may be receiving too much sediment
and damage may be occurring. These specific sites were not sought out during
the water resources appraisal process. However, where they are found to
occur, it is the intent of this project to target the contributing uplands for
control. Sites found during implementation will be reviewed jointly by the
Department and the county Land Conservation Department to determine the need
for sediment control.

STREAMBANK DEGRADATION

Streambank degradation is not a significant sediment source in the watershed
as a whole. Consequently, sites are evaluated based on their localized
impacts. The potential exists for site-specific impacts as a result of either
sediment production, or as the result of general habitat degradation
asso$iated with loss of streambank cover and trampling of the substrate by
cattle.

Management categories are as follows. The mass loadings associated with each
management category are repeated in Table 59.

Management Category I: This includes those sites that either produce in
excess of one ton of sediment per year, or that have been jointly
identified by the county Land Conservation Department staff and the
Department’s district field staff as being significantly degraded.
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Carroll D. Besadny

H ) State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

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

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

Dear Mr. Radtke:

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

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

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

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

Sincerely,

.0

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

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

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

Mr.
Mr.
Ms.
Mr.
Mr.
Mr.
Mr.
Mr.

Kurt Bauer, SEWRPC

James Johnson, DATCP

Gloria McCutcheon, DNR ~ SED

James Huntoon, DNR =~ SD

Michael Miller, Mayor, City of West Bend

Paul Blumer, President, Village of Kewaskum

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

Carroll D. Besadny

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

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

160 S. Macy Street

Fond du Lac, WI 54093

Dear Mr. Halbach:

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

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

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

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

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

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

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

Mr. James Johnson, DATCP

Ms. Gloria McCutcheon, DNR -~ SED

Mr. James Huntoon, DNR - 8D

Mr. Michael Miller, Mayor, City of West Bend

Mr. Paul Blumer, President, Village of Kewaskum

Mr. Milton Wilkens, President, Village of Newburg

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

BOX 7921
MADISON, WISCONSIN 53707

0
May 17, 1989 e 2600

Mr. James Swan, County Board Chair
Ozaukee County Courthouse

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

Dear Mr. Swan:

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

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

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

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

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

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

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

Mr. James Johnson, DATCP

Ms. Gloria McCutcheon, DNR - SED

Mr. James Huntoon, DNR - SD

Mr. Michael Miller, Mayor, City of West Bend

Mr. Paul Blumer, President, Village of Kewaskum

Mr. Milton Wilkens, President, Village of Newburg

Mr. Phillip Ketter, President, Village of Campbellsport





State of Wisconsin DEPARTMENT OF NATURAL RESOURCES

Carroll D. Besadny

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

File Ref:

Mr. James Gilligan, County Board Chair
Sheboygan County Courthouse

615 N, Sixth Street

Sheboygan, WI 53081

Dear Mr. Gilligan:

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

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

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

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

Sincerely,

|
Céﬁ %.ﬁ m@o
C. Sadny

Secretary
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Committee

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

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

Mr. James Johnson, DATCP

Ms. Gloria McCutcheon, DNR - SED

Mr. James Huntoon, DNR - SD

Mr. Michael Miller, Mayor, City of West Bend

Mr. Paul Blumer, President, Village of Kewaskum

Mr. Milton Wilkens, President, Village of Newburg

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

m r ‘State of Wisconsin DEPARTMENT OF NATURAL RESOURCES

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

Mr. Reuben Schmahl, County Board Chair
Washington County Courthouse

432 E. Washington Street

West Bend, WI 53095-7986

Dear Mr. Schmahl:

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

Watershed. This plan meets the intent and conditions of

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

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

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

Sincerely,
S
Revary
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Mr. James Johnson, DATCP
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Mr. James Huntoon, DNR - SD

Mr. Michael Miller, Mayor, City of West Bend

Mr. Paul Blumer, President, Village of Kewaskum

Mr. Milton Wilkens, President, Village of Newburg

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

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

Howard C Richards Aaediser. W 53708
Secrotary :

April 12, 1989

Bruce J. Baker, Director

Bureau of Water Resources Management
Department of Natural Resources

Box 7921

Madison, WI 53707

Dear Mr. Baker:

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

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

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

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

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

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

XV





Baker - April 12, 1989 2.

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

Sincerely,

-—

Jafmes A. hnson, Director

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

JAJ : SH:pmd

cc: Nicholas Neher
Dave Jelinski
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DODGE COUNTY LAND CONSERVATION DEPARTMENT

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

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

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

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

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

il
U pawdy Jor aelina,,

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

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

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

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

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

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

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

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

Dated March 21 , 1989

Y
P4

l_,. A _\ .‘.,
u..-l//-. "*—"‘f!-"

,"ﬂ////u/ /\’( //u/

LAND CONSERVATION COMMITTEE

VN, :'-

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

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

COUNTY EXECUTIVE CORPORATION COUNSEL






RESOLUTION NO. 89-1

MILWAUKEE RIVER EAST AND WEST BRANCHES
PRIORETY WATERSHED PLAN

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

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

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

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

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

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

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

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

’?(j@m@ ﬁ%/,_ﬁ

Roland F, Kison

FHr ROt

/ielz’??»% W%C/‘{/

JamegsN. Spelden

Crrastese foedon

Rose Hass Lelder

Iris R, Cance

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

April 7, 1989
s

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

\_ Box 7921

Madison, WI S3I707

Dear Mr., Besadnys

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

implementation of the Watershed Plan.

Sincetrely:

William O, Hand, Chairman
Sreboygan County Land Conservaticon Committee

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

“Elmer Gunm; Vlce—{:halrrnan

7 cl,é;-u Faat 71/52’4 A€ frf}/

Ravmond Karsteadt, Secretary

Tt 70

William Jens, Mem

Gl et

Eimer Grahl, Member

{J[;?(ﬁ’:&;/,//) ; l?y et e

Herbert Dickman, ASCS Member Representative

xxiii
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RESOLUTION NO. 7-89-30

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

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

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

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

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

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

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

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

DATED this 9th day of May, 1989.

Page 1 of 2
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APPROVED:

Introduced by members of the
LAND CONSERVATION COMMITTEE as

Corporation Counsel
Dated

filed with the County Clerk.

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

Volice Vote

(No Fiscal Effect)

John Kohl

Daniel Stoffel

Paul Tuchscherer

Page 2 of 2
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SUMMARY

INTRODUCTION

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

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

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

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

WATER QUALITY

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

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





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

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

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

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

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

RURAL NONPOINT POLLUTION SOURCES

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

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

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

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

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






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

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

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

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

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

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

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

URBAN NONPOINT POLLUTION SOURCES

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

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





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

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

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

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

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

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

POLLUTION REDUCTION GOALS

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

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

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

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





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

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

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

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

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

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

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

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

MANAGEMENT ACTIONS

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





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

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

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

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

RURAL MANAGEMENT PROGRAM

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

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

Sources of agricultural nonpoint pollution targeted for control include

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

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






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

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

URBAN MANAGEMENT PROGRAM

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

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

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

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

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

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






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

The basic program elements are:

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

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

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

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

The more advanced program elements are:

1. Adopt and enforce a comprehensive stormwater management ordinance.

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

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

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

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

PROJECT PARTICIPANTS AND THEIR ROLES

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

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






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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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





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

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

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

Wisconsin Department of Natural Resources: The Department will:

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

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

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

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

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

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

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

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

9. Conduct water resource monitoring and evaluation activities.

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

INFORMATION AND EDUCATION

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

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

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

The information and education program includes:

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

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

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

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

BUDGET AND STAFFING NEEDS

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

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

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

PROJECT EVALUATION

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

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

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

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

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

INTRODUCTION

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

NoNPOINT SOURCE CONTROL PROGRAM

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

1. The Program achieves water quality improvement through:

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

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

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

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

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

PROJECT PLANNING AND IMPLEMENTATION

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

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

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

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

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

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

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

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

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

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

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

LEGAL STATUS

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

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

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

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

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

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

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

ORGANIZATION AND USE OF THIS PRIORITY WATERSHED PLAN

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

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

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

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

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

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

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

and monitoring techniques used to determine the condition of surface and
groundwater resources and the nonpoint sources impacting them.
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PART ONE
THE WATERSHED ASSESSMENT

CHAPTER II - GENERAL WATERSHED CHARACTERISTICS

CHAPTER IIT - WATER QUALITY CONDITIONS, NONPOINT SOURCES,
AND WATER RESOURCE OBJECTIVES

CHAPTER IV - NONPOINT SOURCE CONTROL NEEDS
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CHAPTER Il |
GENERAL WATERSHED CHARACTERISTICS

INTRODUCTION

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

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

CULTURAL FEATURES

CiviL DIVISIONS

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

PoPULATION S1ZE AND DISTRIBUTION

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

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

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

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

Municrpal AND INDUSTRIAL POINT Sources oF WATER POLLUTION

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

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

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

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

SANITARY SEWER SERVICE

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

WATER SuppPLY SERVICE

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

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

NATURAL RESOURCE FEATURES

CLIMATE

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

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

TOPOGRAPHY

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

SURFACE WATER RESOURCES

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

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

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

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

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

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

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

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

and changes in stream hydrology that can attend urban growth.

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

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

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

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

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

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

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

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

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

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

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

ENVIRONMENTAL CORRIDORS

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

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

NATURAL AREA SITES

NAJVURAL ARLID =2 - =

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

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

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

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

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

WATER RESOURCE CONDITIONS,
NONPOINT SOURCES,
AND WATER RESOURCES OBJECTIVES

INTRODUCTION

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

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

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

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

WATERSHED OVERVIEW

SURFACE WATER CONDITIONS

STREAMS

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

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

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

LAKES

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

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

WETLANDS

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

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

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

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

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

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

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

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

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

(4R NI I

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

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

2. The susceptibility of the regional or local groundwater
to contamination.

35





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

NONPOINT SOURCES OF POLLUTION

POLLUTANT LoADING FROM THE WATERSHED

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

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

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

SIGNIFICANCE OF MaJor SoURCE CATEGORIES IN THE WATERSHED

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

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

RuraL LAND USE AND POLLUTION SOURCES

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

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

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

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

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

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

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

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

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

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

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

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

need for erosion control through this priority watershed project.

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

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

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

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

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

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

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

UrBaN LaND USE AND POLLUTION SOURCES

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

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

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

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

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

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

WATER RESOURCES OBJECTIVES

SURFACE WATER

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

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

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

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

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

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

GROUNDWATER

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

SUBWATERSHED CONDITIONS FOR THE EAST REGION

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

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

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

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

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

WATER RESOURCE CONDITIONS

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

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

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

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

NONPOINT SOURCES OF PoLLUTION

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

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

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

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

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

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

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

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

WATER RESOURCE OBJECTIVES

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

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

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

b. Protect the existing uses of the downstream portion of

Watercress Creek.

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

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

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

WATER RESOURCE CONDITIONS

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

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

WATER RESOURCE OBJECTIVES

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

WATER RESOURCES CONDITIONS

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

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

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

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

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

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

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

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

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

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

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

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

is unknown.

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

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

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

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

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

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

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

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

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

C. Protect valuable and sensitive wettands from barnyard runoff

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

WATER RESOURCE CONDITIONS

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

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

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

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

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

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

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

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

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

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

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

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

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

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

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

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

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

c. Protect valuable and sensitive wetlands from sediment

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

d. Decrease the nonpoint source p611utanf loading to Mauthe

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

WATER RESOURCE CONDITIONS

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

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

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

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

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

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

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

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

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

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

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

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

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

WATER RESOURCES OBJECTIVES

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

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

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

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

C. Protect valuable and sensitive wetlands from sediment

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

WATER RESOURCE CONDITIONS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

winterkill, is not actively managed for a fishery. The total shoreline is in
Kettle Moraine State Forest ownership and there is no shoreline development.
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Monitoring has not been conducted on Mallardhole Lake and nutrient reduction
goals cannot be cited at this time.

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

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

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

NONPOINT SOURCES

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

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

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

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

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

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

unknown, as is the impact of this depositional sediment.

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

WATER RESOURCES OBJECTIVES

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

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

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

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

C. Protect valuable and sensitive wetlands from barnyard runoff

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

WATER RESOURCES DESCRIPTION

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

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

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

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

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

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

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

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

NONPOINT SOURCES

There are no significant nonpoint sources draining to Forest Lake.

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

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

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

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

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

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

WATER RESOURCES CONDITIONS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

WATER RESOURCES CONDITIONS

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

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

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

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

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

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

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

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

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

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

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

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

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

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

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

WATER RESOURCES OBJECTIVES

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

sources.

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

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

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

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

is being overloaded.

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

WATER RESOURCE CONDITIONS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Urban Sources: There are no significant urban honpoint sources,

WATER RESOURCES OBJECTIVES

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

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

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

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

WATER RESOURCES CONDITIONS

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

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

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

WATER RESOURCE OBJECTIVES

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

Township.

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

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

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

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

WATER RESOURCE CONDITIONS

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

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

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

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

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

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

WATER RESOURCES OBJECTIVES

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

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

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

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

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

A N e ——_——

WATER RESOURCE CONDITIONS

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

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

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

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

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

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

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

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

The most important limiting factor to these streams is channelization which

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

Smaller streams are likely to have the same Timiting factors.

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

WATER RESOURCES OBJECTIVES

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

are to:

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

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

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

being overloaded.
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KETTLE MORAINE SUBWATERSHED

WATER RESOURCE CONDITIONS

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

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

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

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

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

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

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

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

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

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

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

WATER RESOURCE QBJECTIVES

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

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

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

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

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

WaTer RESOURCE CONDITIONS

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

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

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

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

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

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

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

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

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

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

the watershed comes from this Yand use.

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

WATER ReESOURCES OBJECTIVES

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

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

Milipond.

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

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

WATER RESOURCE CONDITIONS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

WATER RESOURCES CONDITIONS

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

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

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

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

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

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

WATER RESOURCES OBJECTIVES

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

on uncontrolled.

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

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

“tributaries.

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

WATER RESOURCE CONDITIONS

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

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

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

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

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

NONPOINT SOURCES OF POLLUTION

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

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

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

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

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

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

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

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

WATER RESOURCES OBJECTIVES

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

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

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

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

deposition, where the assimilative capacity of the wetland is
being overioaded.

99





SUBWATERSHED CONDITIONS FOR THE LOWER MAINSTEM REGION

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

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

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

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

Chapter 1IV. :
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KEWASKUM SUBWATERSHED

WATER RESOURCE CONDITIONS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Eroding uplands are estimated to deliver 1,110 tons of sediment per year to
surface waters. Over 95 percent of this comes from croplands, with those
croplands in rotation the most important contributor. The distribution
pattern for this deljvered sediment shows that the perennial tributary on the
north side of the village of Kewaskum receives about one-fourth of the
sediment delivered from uplands while Kewaskum Creek receives slightly less
than three quarters. Within the Kewaskum Creek drainage, delivery is fairly
heavy throughout the system of perennial and intermittent streams. This
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Sources in this management category that are not technically feasible to
control may be placed in Management Category II upon approval by the
Department.

Management Category II: Remaining streambank sites are placed in this
category.

As discussed elsewhere in this plan, the removal of dams along the Milwaukee
River and its tributaries may result in exposed lakebeds that are highly
suspectable to the erosive action of rainfall, runoff, and streamflow. Where
habitat rehabilitation efforts involving dam removal occur, the need for
streambank protection measures and critical area seeding will be assessed.
‘Where warranted, stabilization of the lakebed and streambanks will be
considered eligible for technical and financial assistance through the
nonpoint source program.

RuraL PoLLuTION SOURCE CONTROL SUMMARY

A regional and watershed summary of the agricultural nonpoint sources targeted
for control under this strategy is presented in Table 61. Sources targeted
for control include the following:

1. 63 barnyards delivering an estimated 1,116 pounds of phosphorus
under the 10-year, 24 hour rain event.

2. 14,609 acres of eroding uplands delivering an estimated 3,155
tons of sediment annually to surface waters.

3. 23.405 feet of streambank degradation spread out over 76 sites,
that deliver an estimated 421 tons of sediment annually to
surface waters.

4, 1,237 critical acres estimated to be winterspread with manure
each year by an estimated 101 livestock operations.

5. In addition, 20 barnyards that may be impacting pocket wetlands
or groundwater have been targeted for further investigation,

The greatest pollution control activity will occur in the Lower Mainstem
Region, followed closely by activity in the West and Upper Mainstem Region.
Control activity will be relatively light in the East Region.

Tables 62, 63, and 64 show the distribution by subwatershed of targeted
sources within each of these regions. Efforts to control sediment from uplands
will dominate activity in the East Region, with most of the reduction targeted
for the WaterCress Creek and Parnell Creek subwatersheds.
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Control efforts will be broadened in the West and Upper Mainstem Region, to
include more barnyard runoff controls and some streambank protection work in
addition to the upland controls. Wayne Marsh Subwatershed will be a focal
point for the control of barnyard runoff, sediment delivered from uplands, and
for the repair of degraded streambanks. Other subwatersheds will have an
important, but less intensive, level of effort.

Control efforts will be relatively intense in several subwatersheds within the
Lower Mainstem Region. Kewaskum Subwatershed will have a high level of effort
for the control of barnyards and upland erosion. West Bend and Quaas Creek
subwatersheds will have a high level of effort for the control of sediment
delivered from upland erosion and for the control of streambank degradation.

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

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

These levels of control are consistent with those recommended for lands
upstream of the Milwaukee Harbour Estuary in A Management Plan For The
Milwaukee Harbour Estuary (SEWRPC, 1987). That plan recommends a rural
control strategy that will result in a 25 percent reduction in phosphorus and
sediment loading, even with a moderate level (50 percent) of landowner
participation.

RURAL POLLUTION CONTROL PRACTICES

The types and estimated quantities of management practices that will be needed
to control the critical nonpoint sources identified in this plan are presented
in Table 65. The control efforts for major rural sources are summarized
beiow.

UpLAND EROSION CONTROL PRACTICES

A combination of contour cropping, contour strip cropping, reduced tillage,
critical area stabilization, and rotation changes can be used to reduce
sediment delivery to surface waters from the 14,609 critical cropland acres.
In addition, there is anticipated to be a considerable need for grass
waterways, and some limited need for terraces, field diversions, and grade
stabilization structures. The practice needs presented in Table 65 for these
practices represent an average of two management scenarios. One scenario
assumes that changes in cropping rotation will be an accepted management
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practice. The second scenario assumes that changes in rotation will not be
readily accepted. Under either scenario, many cropland acres must be treated
with more than one practice. Consequently, about 20,000 acres of these
practices will be needed.

Changes in crop rotation are a Jow-cost to no-cost alternative that can play a
major role in meeting reduction targets on these fields. In fact this
practice, by itself, could meet the management need on 43 percent of all
critical fields. When used in combination with other practices, it could meet
the need on 66 percent of all critical fields.

Many of the critical acres in the watershed are characterized by having low
soil loss, but are adjacent to conveyance channels. Although soil loss is low
on these fields, the soil that is eroded is readily delivered to the surface
water system. These types of fields are in fact responsible for a large part
of the delivered sediment to surface waters. Even with the Information and
Education Program planned for this watershed, landowners may perceive little
need to control these fields since these fields are not a serious threat from
a soil conservation standpoint.

Additional management practices that could be effective in reducing delivered
sediment from these areas were identified by Land Conservation Department
staff. These include agriculture sedimentation basins and vegetative filter
strips. Vegetative filter strips are considered part of both critical area
stabilization and streambank (shoreline) protection. Agriculture
sedimentation basins are considered a separate practice.

The use of vegetative filter strips and agricultural sedimentation basins as
primary control practice should only be considered after all options for on-
site erosion control have been explored. This is because these are off-site
controls that attempt to control soil particles after they are already in
transport. Control of such particles is often difficult.

The quantities of agriculture sedimentation basins and vegetative filter
strips that will be needed are hard to estimate at this time. Consequently,
no estimates have been made.

ANIMAL WASTE MANAGEMENT

[aIAN Whilal WeSiial JALE BN S S ]

Barnyard runoff control systems and animal waste utilization plans will be
principal management components. Where necessary to implement animal waste
utilization plans that protect water quality, manure storage will be used as
an additional management practice.

Barnyard runoff management will include traditional barnyard runoff control
systems that incorporate clear water diversions, sediment basins, filter
walls, filter strips, and waste utilization planning. In addition, there may
be a need to control runoff by using roofs for barnyard runoff management and
manure storage facilities to prevent rain and snow from contacting manure.
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Land Conservation Department staff have also identified a potential need for
relocating high priority barnyards from sensitive floodplain areas, since a
significant portion of critical barnyards are located in floodplain areas,
A1l of these systems will be options for controlling the critical barnyards
identified in this plan, although the extent to which each will be used has
not been estimated.

A variety of manure storage structures may be used. A waste utilization plan

will be prepared to assure that waste emptied from each storage structure is
safely spread.

STREAMBANK PROTECTION

The'goa] of streambank protection is to decrease sedimentation of surface
waters and to improve habitat destruction caused by cattle access and loss of
adequate vegetative cover along streambanks.

Streambank fencing, shaping and seeding, and rip-rap will be some of the
traditional practices needed. In addition, cattle and machinery crossings
will be needed. Other more innovative practices that will help achieve better
fish habitat while decreasing streambank erosion and cattle access include
Tivestock watering pumps, that allow the 1ivestock operator to provide a
watering area for Tivestock that does not require livestock access to the
surface water from which the water is being drawn, streambank erosion control
measures that incorporate fish habitat structures, and vegetative filter
strips.

A11 of these practices will be options for controlling the critical streambank
degradation sites identified in this plan. The extent to which livestock
watering pumps and fish habitat structures will be used has not been-
estimated.

PESTICIDE AND FERTILIZER MANAGEMENT

As discussed earlier in this plan, application rates of agricultural chemicals
such as nitrogen fertilizer, atrazine, and alachlor are higher than the state
average in those counties within which the East-West Watershed is located.
Improved pesticide and fertilizer management will probably be needed in the
watershed. Although NR 120 has identified Best Management Practices, the
required practice standards and specifications have not yet been developed.
The Department of Agriculture, Trade, and Consumer Protection is responsible
for developing these standards and specifications. As these become available,
their application in this watershed project will be evaluated Jjointly by
Department, the DATCP, the county LCDs and the University of Wisconsin Center
for Nutrient and Pesticide Management. Until that time, appropriate aspects
of pesticide and fertilizer management will be demonstrated as part of the
Information & Education Program presented in Chapter VI.
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URBAN POLLUTION CONTROL GOALS AND DECISION CRITERIA

This section presents the umbrella urban stormwater management program for the
Fast-West Watershed, followed by an analysis of management alternatives and
recommended control plans for each of the major urban areas in the watershed.
Details needed to begin implementation of these urban programs are presented
in Chapter V.

UMBRELLA UrRBAN PROGRAM

INTRODUCTION

The urban control strategies for the city of West Bend and the villages of
Campbellsport, Kewaskum, and Newburg consider controlling three sources of
pollutants in order to achieve the in-stream pollutant reduction goals
identified in the first part of this chapter. These sources include:

1. Construction site erosion.
2. Post-development runoff from new development.
3. Runoff from existing development (retrofitting).

CoNSTRUCTION SITE EROSION

Project Goal: Due to the potentially catastrophic impacts of inadequately
requlated construction activity on water resources, it is the goal of this
priority watershed project to achieve the control of construction. erosion
throughout the incorporated and unincorporated portions of the watershed area.
A high level of control is required, consistent with goals established for the
Milwaukee Harbour Estuary, statewide recommended standards, and the protection
and improvement goals established for water bodies in this watershed plan.

Mechanism: Locally adopted erosion control ordinances and adequate
administrative and enforcement capability of the local administering
authorities is considered the primary mechanism for achieving this control.

Decision Criteria: The adequacy of existing control mechanisms will be
evaluated for the appropriate municipality using the Model Ordinance For the
Control of Construction Site Erosion (WDNR, 1987) and the Practice Standards
and Specifications Handbook for Construction Erosion Controls (WDNR, 1988).

The strategy for urbanizing lands in unincorporated areas of Washington,
Ozaukee, Sheboygan, Fond du Lac and Dodge counties includes achieving better
control of construction site erosion.
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The Nonpoint Source Control Program will make technical and financial support
available to Tocal units of government for carrying out construction erosion
control program activities. Chapter V contains additional information on
items eligible for this support.

PosT-DEVELOPMENT RUNOFF FroM NEW DEVELOPMENT

Program Goal: It is the goal of the priority watershed project to minimize
the hydraulic and pollutant loading impacts of new development on water
resources through the use of structural and non-structural controls.
Specifically, the goals of the program are to reduce or maintain poliutant
lToads, to prevent increases in peak discharges so that streambed and
streambank erosion will not be increased, and to maintain stream base flows
and stream temperatures. Controel of urban runoff from new development will be
used in conjunction with control of runoff from existing areas to achieve
pollutant Toads and flows consistent with the protection and improvement goals
established in this plan. '

Mechanism: This will be achieved through the implementation of a detailed
stormwater control plan that builds on the information contained in this
priority watershed plan. More detailed plans, that include an identification
of practice types, practice Tocations, and institutional means for plan
implementation, will be needed for the study areas for the city of West Bend
and the villages of Kewaskum, Campbellsport, and Newburg.

Decision Criteria: This watershed plan identifies the cost and effectiveness
of alternative management programs for controlling urban stormwater runoff on
lands planned for development in the four municipal study areas. This
information is also combined with information in this plan on alternatives for
controlling runoff from existing areas in order to identify the water quality
benefits of a combined program for existing and new development.

This information will be valuable to the communities in understanding the
effects of various management options on achieving the water resources goals
for the project. It is also used by the Department to determine what type of
retrofitting program will be cost shared for existing areas, as explained in
the discussion on the program for control of runoff from existing areas.

It is expected that subsequent, more detailed studies may be needed for each
community to develop the information in this watershed plan into an
implementation plan for new development. Technical as well as institutional
questions may need to be resolved and provisions detailed for assuring the
plan is carried out. Stormwater studies will also afford an opportunity to
investigate how controls on new development can be geared to meet hydraulic
objectives for protection of the streambed and streambank.

Where more detailed studies can be completed, information from them may be
used to modify retrofitting plans for existing development.
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The Nonpoint Source Control Program will make technical and financial support
available to local units of government for carrying out stormwater management
activities for developing areas. Chapter V contains additional information on
items eligible for this support.

RunoFF FrROM EXISTING DEVELOPMENT

Project Goal: It is the goal of the priority watershed project to focus
controls on areas producing pollutants at the highest rates, in order to most
cost-effectively meet the improvement and protection (non-degradation) goals
for urban streams. In addition, it is the goal of the project to foster the
use of non-structural management practices such as good housekeeping measures
designed to keep harmful materials out of the storm sewer system.

Mechanism: This will be achieved through installing stormwater control
practices on critical areas identified in this plan, and by fostering good
housekeeping practices. A follow-up study may be needed if there are
outstanding technical or institutional questions that need to be resolved
prior to practice design and installation.

Decision Criteria: This watershed plan identifies the cost and effectiveness
of alternative management programs for controlling stormwater runoff from
existing urban lands in the four municipal study areas. This information is
also combined with information in this plan on alternatives for controlling
runoff from future planned urban areas in order to identify the water quality
benefits of a combined program for existing and new development.

This information will be valuable to the communities in understanding the
effects of various management options on achieving the water resources goals
for the project. It is also used by the Department to determine what type of
retrofitting program will be cost shared for existing areas.

The Nonpoint Source Control Program will make technical and financial support
available to local units of government for carrying out stormwater management
activities for existing urban areas. Chapter V contains additional
information on items eligible for this support.

CiTy ofF WEST BEND

Recommended control programs are presented for each of the three subwatersheds
that occur in the study area for the city of West Bend. These include Silver
Creek, Quaas Creek, and the West Bend subwatersheds. These recommendations
are meant to be a starting point in developing a more refined urban control
program, and are intended as guidance in making these refinements.
Recommendations for these subwatersheds are followed by recommendations that
apply city wide.
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Information concerning the costs of these recommended programs is presented in
the Staffing and Budget section of Chapter V.

S1LVER CREEK

Urban Pollutant Reduction Goals: Chapter III of this plan summarizes the
existing and anticipated pollution potential of existing and planned urban
development in the Silver Creek Subwatershed. In summary, the urban acreage
is anticipated to double between 1985 and the year 2000. The volume of urban
runoff and its estimated Toads of total lead and suspended solids are also
anticipated to double between 1985 and the year 2000 if urban stormwater
controls are not used.

Chapter III of this plan states that the preliminary water resources objective
for the urban stream reaches in the Silver Creek Subwatershed was
"enhancement," reflecting the fact that Silver Creek, Engmann Creek, and
Washington Creek are not meeting their full use potential due to urban runoff.
Chapter IV established that a reduction of 50 percent for urban stormwater
pollutants such as Tead and suspended sediment is needed in order to enhance
these streams. In other words the 1985 urban pollutant loads should be
decreased by 50 percent by the year 2000.

A secondary objective of "protection" was established for these streams in the
event the "enhancement" objective could not be achieved. Chapter IV
established that in order to meet the "protection” objective, it is hecessary
to prevent significant increases in the existing urban pollutant load. In
other words, the urban pollutant load in the year 2000 should not be
significantly greater than in 1985.

This plan also recognizes the need to prevent destabilizing increases in
annual flood peak flow discharges, and to maintain base flows by encouraging
infiltration in urbanizing areas.

The minimum Tevel of urban pollutant load reduction that must occur in order
to meet either the “enhancement" or "protection" objectives was calculated for
the Silver Creek Subwatershed. These required reductions were in turn used to
evaluate the effectiveness of different urban stormwater control measures.
"Existing" urban lands refer to urban areas in existence as of 1985,

"Planned” urban lands refer to the lands projected for development between
1985 and the year 2000. "Future" urban Tands incorporate both "existing" and
“planned" urban areas.

In summary, to "enhance" these streams:
a. Control measures must annually remove at least 660 pounds of
total Tead from future urban areas. This is equal to reducing

the lead load from existing urban areas by 50 percent and
allowing no lead Yoad from the planned urban area.
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b. Control measures must annually remove 235,750 pounds of
suspended sediment from future urban areas. This is equal to
removing 50 percent of the sediment load from existing urban
lands, and removing enough sediment from urbanizing agricultural
land to account for 50 percent of the agricultural Toading plus
100 percent of the amount by which urban loadings will exceed
the leading from the land in its agricultural use.

‘¢. No quantitative control goals have yet been set for flow,
although this needs to be done.

In summary, to "protect" these streams:

a. Control measures must annually remove at least 450 pounds of
total Jead from future urban areas. This is equal to complete
restriction of lead loads from planned urban areas.

b. Control measures must annually remove 68,000 pounds of suspended
sediment from future urban areas. This is equal to complete
restriction of lead loads from planned urban areas.

Urban Practices: Principal urban management practices considered for
controlling stormwater pollutants include wet detention basins, infiltration
devices, and accelerated street sweeping. These practices vary in
effectiveness for controlling urban pollutants, reducing peak runoff
discharges, and maintaining the infiltration of rainfall needed to support
stream baseflows.

Infiltration devices are constructed to allow stormwater runoff that is
directed towards them to soak into the ground. They may take the form of
constructed devices, such as trenches filled with gravel, larger infiltration
basins, or grassed swale drainage along roadsides. Simply by redirecting
downspouts from rain gutters onto lawn areas, infiltration can be accomplished
without constructing devices. Overall, infiltration devices are the most
effective practice for controlling pollutants and peak discharges from
impervious urban surfaces such as rooftops, parking lots, and road surfaces.
Infiltration has the added benefit of contributing towards maintenance of
stream baseflows.

There are some limitations of infiltration devices. Heavy or poorly drained
s0ils may either 1imit the use of infiltration devices or require them to be
so large as to be impractical. In addition, infiltration devices can pose a
threat to groundwater if installed to control heavily polluted runoff.

In order to minimize the risk of groundwater contamination, infiltration
devices should not be used to treat heavily polluted runoff. In general,
runoff from residential home rooftops and driveways, and from rooftops in
institutional, commercial, and non-manufacturing industrial areas can be
infiltrated with 1little risk of groundwater contamination. Runoff from
parking Tots in institutional, commercial, and from separate employe or
visitor parking lots in non-manufacturing industrial areas can be infiltrated
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provided some form of pre-treatment is provided. Highly contaminated runoff,
such as that from storage and loading areas in commercial and industrial
areas, should generally not be infiltrated. A1l infiltration devices should
have a minimum separation distance of three feet to the top of the water table
or bedrock in order to reduce the risk of groundwater contamination. In
addition, all infiltration should take place through a surface layer of sod
wherever possible.

Finally, it is probably wise to evaluate the need to restrict infiltration
within certain distances of municipal wells to reduce the risk of
contaminating the municipal water supply with infiltrated stormwater.

Appendix B contains general guidelines for the use of infiltration devices in
urban areas that will minimize the risk of groundwater contamination. In
addition, monitoring of selected infiltration devices is recommended.
Selection of monitoring sites should be made jointly by the Department and the
municipality. The Department will provide funding to establish monitoring
sites, and to collect and analyze monitoring results.

In the analysis presented in this watershed plan, infiltration is applied to
parking Tots only. This is because parking lots yield a high concentration of
most urban pollutants yet can be infiltrated with pretreatment precautions,
Infiltration of rooftop areas contributes significantly to cost while
providing Tittle additional control of most urban stormwater pollutants. It
should be recognized, however, that rooftops are significant contributors of
runoff volume. Consequently, further study of the use of infiltration devices
for rooftops is needed for areas where baseflow maintenance and maintenance of
peak streamflows is critical.

Although grassed swales are not formally evaluated as an infiltration device,
it is well known that they are among the most effective devices for
controlling urban stormwater runoff pollutants and flows. The cost and
effectiveness of urban control programs that incorporated the use of grassed
swales should also be considered further for this area.

Wet detention basins are also highly effective in reducing pollutant loads,
although they are less effective than infiltration devices. Wet basins also
are effective in reducing peak discharges. Basins do not provide for
maintenance of baseflow, and temperatures of water discharged from basins may
be elevated to the point where the receiving stream is adversely affected.

Street sweeping beyond normal spring clean-up is relatively ineffective in
controlling poltutants, but may provide an important increment of control when
used as part of a more diversified stormwater management program. Street
sweeping will not, of course, have any effect on stormwater flows.

Effectiveness of Control: The effectiveness of different practices in
reducing pollutant Toads from existing, planned, and future urban areas was
calculated for the Silver Creek Subwatershed. Anticipated limitations on the
extent to which detention and infiltration can be used in this area have been
incorporated into the analysis. For example, use of infiltration was limited
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to well drained soils. Detention basins were Timited to areas where space is
potentially available, based on information from the regional planning
commission.

A diversified program involving a mix of different control practices on both
existing and planned urban areas will be needed to meet either the
"enhancement" or "protection" goals for these streams. This can be shown in
Tables 66, 67, and 68.

The effectiveness of different practices in reducing poliutant loads from
existing urban areas in the Silver Creek Subwatershed is shown in Table 66.
This table shows that even if further urbanization stops in the Silver Creek
Subwatershed, none of these practices, when used alone, can be expected to
provide the level of lead or suspended sediment reduction needed to meet the
"enhancement" objective.

Similarly, Table 67 shows that none of these practices, when used alone, is
capable of completely curbing the pollutant loads from planned urban
development. Such control would be needed as part of either an enhancement or
protection plan for these streams. Note that none of the practices will
provide the control of Tead required, while only detention can come close to
providing the control of suspended sediment required. However, detention as a
sole practice will work only if it controis 100 percent of the planned urban
area.

Table 68 presents six alternative stormwater managemenit programs for
evaluation that reflect mixtures of these various practices on both existing
and planned urban areas. These alternatives are meant to span a range of
approaches, although information in Tables 66 and 67 can be used to develop
other alternatives. In developing these alternatives, detention does not
serve those areas treated with either infiltration or street sweeping. Street
sweeping and infiltration can be used in the same area without affecting the
results presented in this table because street sweeping is used on arterial
road surfaces whereas infiltration is limited to parking lot surfaces.

Alternative program #5 is the most effective. This program represents maximum
infiltration and detention in existing and planned urban areas. It meets the
suspended sediment reductions needed for stream "enhancement," and comes close
to the lead reduction required. It represents a well-mixed program of
controls.

Alternative programs #4, #3, #2, and #1 are next in effectiveness. Program #4
represents maximum infiltration on existing and planned urban areas, maximum
detention on planned areas, a small amount of detention on existing urban
areas, and accelerated street sweeping. Program #3 represents a mix of
practices on existing areas and exfensive detention for planned areas.

Program #2 represents maximum infiltration on existing and planned urban
areas, no use of detention, and accelerated street sweeping. Program #1
represents maximum detention on existing and planned areas.
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Program #1 meets the "enhancement" objective for suspended sediment, and is
very close to the "protection" level for lead. Programs #4 or #2 provide the
pollutant load reductions needed to support the “protection” objective, and
Program #4 would come close to providing the sediment reduction needed to
support the "enhancement" objective. Program #3 is similar to Program #1 in
its effect. Alternative program #6 would perform relatively poorly.

The Southeastern Wisconsin Regional Planning Commission is concurrently
preparing a more detailed stormwater management plan for the Silver Creek
Subwatershed (SEWRPC, 1988). The study indicates that it is impractical to
achieve a level of pollutant control consistent with "enhancing” Silver Creek.
The study indicates that a Tevel of control consistent with Alternative
Program #3 (Table 68) is achievable. This level of pollutant control, which
would at a minimum protect Silver Creek, can be considered a worthwhile
investment of Nonpoint Source Control Program funds. It must be made clear,
however, that only those elements of the Commission’s recommended plan that
are consistent with funding policies of the Nonpoint Source Control Program
will be eligible for program support. Also, use of surface water resources
for stormwater management facilities is not generally considered acceptable,
Although these features may be conveniently located, they should be protected,
Examples include valuable and sensitive wetlands, or impoundments such as the
Bicentennial Park Pond.

Further investigation is sti11 needed to determine the effectiveness of the
Commission’s recommended program in meeting the peak flow reduction and
baseflow maintenance objectives for surface waters in the subwatershed.
Generally, infiltration alternatives should be encouraged where feasible in
all sub-basins which are coincidental with the headwaters of streams in the
planning area, particularly planned land use areas associated with Silver
Creek, and Engmann Creek. Besides abating pollutant Toads, this infiltration
- has the greatest effect on attenuating high flows and preserving base flows in
the streams, and in maintaining cool water temperatures through groundwater
recharge to the stream.

Consistent with this concern, the role of grassed swales in meeting the
pollutant load and flow related objectives of this plan should be incorporated
into these studies. Obvious limitations include soil type, slope, and
development density. However, it is worth further investigation as to where
swales might work. This is particularly important in the headwaters of
Silverbrook Creek, where curb and gutter facilities and detention basins may
lead to elevated water temperatures. This could in turn result in the
stream’s inability to support the unique coldwater forage fishery which
currently exists or the trout fishery that might be established, if only
seasonally, at the Bicentennial Park Pond and the unnamed pond directly
downstream of Highway 45. Infiltration, which swales or other devices could
provide, could address both the hydrologic and polTution contro] problems
facing this stream.

The support offered through the Nonpoint Source Control Program to the city
for carrying out these activities is presented in Chapter V.
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Quaas CREEK

Urban Pollutant Reduction Goals: Chapter III of this plan summarizes the
pollution potential of existing and planned urban development in the Quaas
Creek Subwatershed. In summary, the urban acreage is anticipated to nearly
triple between 1985 and the year 2000. The volume of urban runoff and its
estimated loads of total lead and suspended solids are anticipated to increase
400 percent in this same time period if urban stormwater controls are not
used.

Chapter III of this plan states that the water resources objective of this
project is to "enhance" the quality of existing recreation, fish and aquatic
1ife uses within the Quaas Creek Subwatershed. Since existing urban lands in
the subwatershed contribute a small pollutant Toad that is not degrading the
stream, the "enhancement" objective can be met by keeping urban pollutant
loads at existing levels into the future. (Controls for existing rural
sources will be the primary means of achieving the "enhancement" objective.)

This plan also recognizes the need to prevent destabilizing increases in
annual flood peak flow discharges, and to maintain base flows by encouraging
infiltration in urbanizing areas. Prevention of destabilizing flows is
critical for Quaas Creek, given the large increase in development that is
projected to occur. Maintenance of stream baseflows and protection of low
stream temperatures are also critical, especially for the segments of the
creek that support trout.

The minimum level of urban pollutant Toad reduction that control measures must
achieve in the future urban area was calculated for the Quaas Creek
Subwatershed in order to evaluate the effectiveness of different control
measures.

1. Control measures must annually remove at least 743 pounds of
total lead from future urban areas to meet the urban pollutant
reduction goal. This is equal to allowing no lead load from
planned urban areas.

2. Control measures must annually remove 22,000 pounds of suspended
sediment from future urban areas. This is equal to removing
enough of the sediment load from urbanizing agricultural land to
account for 100 percent of the amount that leoads from urban
lands exceed loads from agricultural lands.

3. No quantitative control goals have yet been set for peak flows
or baseflow maintenance, although this needs to be done for
reasons stated above.

Urban Practices: Principal urban management practices considered for

controlling stormwater pollutants include wet detention basins, infiltration
devices, and accelerated street sweeping. These practices vary in
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effectiveness for controlling urban pollutants, reducing peak runoff
dischaiges, and maintaining the infiltration of rainfall needed to support
stream baseflows. These practices are discussed in the section addressing the
Silver Creek Subwatershed. The effectiveness of grassed swales was not
quantified for this analysis, nor were the effects of these alternatives on
stream peak flows and baseflows. These analyses are needed.

Effectiveness of Controls: The effectiveness of different practices in
reducing pollutant Toads from existing, planned, and future urban areas was
calculated for the Quaas Creek Subwatershed. Anticipated limitations on the
extent to which detention and infiltration can be used in this area have been
incorporated into the analysis. For example, use of infiltration was limited
to well drained soils. Detention basins were not used for either the existing
urban areas in sub-basin QC003 or for the planned urban areas in sub-basins
QCo01, QC002, and QCO03. This limitation on detention is to protect the trout
portions of Quaas Creek from the impact of temperature increases associated
with detention basins, and to encourage the maximum use of infiltration to
maintain stream baseflows so critical to cold water sport fish communities.

The effectiveness of different practices in reducing pollutant loads from
existing urban areas in the Quaas Creek Subwatershed is shown in Table 69.
Table 70 shows the same information for planned areas. These tables show that
practices in existing areas cannot, by themselves, compensate for the large
Toadings projected to come from new development. None of the practices, when
used alone in planned urban areas, can provide the level of reduction needed
(743 pounds for lead; 22,000 pounds for suspended solids) for these
pollutants.

Table 71 presents six alternative stormwater management programs that reflect
mixtures of these various practices. These alternatives are meant to span a
range of approaches using practices in varying degrees on existing and planned
urban areas. Detention does not serve those areas treated with either
infiltration or street sweeping. Street sweeping and infiltration can be used
in the same area without affecting the results presented in this table because
street sweeping is used on arterial road surfaces whereas infiltration is
limited to parking lot surfaces. -

Alternative programs #5 and #4 are the most effective. Program #5 represents
maximum infiltration and detention in existing and planned urban areas;
Program #4 represents a similar approach except that less detention is used on
existing urban areas. Although neither meet the primary geal of "no-change"
with respect to total lead, both meet the goal with respect to suspended
solids. Both programs are comprised of a mix of controls, and either is
recommended for the control of total Tead and suspended solids. Grassed swale
drainage, particulariy in developing areas, should be evaluated further as a
pollution control practice as part of any recommended program.

Alternative programs #2 and #6 are next in effectiveness. Program #2

represents maximum infiltration on existing and planned areas, whereas program
#6 represents maximum detention on planned areas only and maximum infiltration
on planned areas only. Although these programs fall further from the goal of
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"no-change" with respect to total lead, they can be considered acceptable.
Their effectiveness with respect to flow related goals have not been
determined. Grassed swale drainage needs to be further considered for these
programs.

Alternative programs #1 and #3 perform poorly, and neither is recommended.

Additional control programs can be created using the data presented in Tables
69 and 70, and evaluated using the pollution reduction goals presented.

Prior to choosing a program for implementation, further investigation is
needed to determine the effectiveness of the program in meeting the peak flow
reduction and baseflow maintenance objectives for Quaas Creek. In addition,
the technical feasibility of siting and constructing the recommended practices
may need to be further investigated, and stormwater management plans or
ordinances that meet the objectives stated in this for plan developed for
Quaas Creek. As mentioned above, the role of grassed swales in meeting the
pollutant load and flow related objectives of this plan should be incorporated
into these studies. The support offered through the Nonpoint Source Control
Program to the city for carrying out these activities is presented in

Chapter V.

WesT BEND

Urban Pollutant Reduction Goals: Chapter III of this plan summarizes the
pollution potential of existing and planned urban development in that portion
of the West Bend Subwatershed contained in the city of West Bend Study Area.
In summary, the urban acreage is anticipated to increase about 80 percent
between 1985 and the year 2000, The volume of urban runoff and its estimated
loads of total lead and suspended solids are anticipated to increase 75
percent in this same time period if urban stormwater controls are not used.

Chapter III of this plan includes water resources objectives applicable to
those portions of the Milwaukee River within the city of West Bend Study Area.
These objectives are to "enhance" the quality of existing recreation, fish and
aquatic 1ife uses within the free-flowing sections of the river below the West
Bend Pond, particularly in the segment of the former Woolen Mills Impoundment,
and to protect other stream reaches within the study area. Since existing
urban lands in the subwatershed contribute a significant portion of the
pollutant load, a large reduction of urban stormwater pollutants is needed
along with the recommended rural nonpoint source controls to meet the
"enhancement" objective.

The first part of Chapter IV establishes a high level (50 percent) of
reduction for urban stormwater pollutants such as total Tead or suspended
solids as a primary goal in order to meet this objective of water resource
"enhancement." The plan establishes "no change" in the Toad of these
pollutants as a secondary goal to prevent further degradation in the event the
primary goal cannot be met. In both instances, the reduction goals are set
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for the year 2000 using the 1985 pollutant loads as a base. In other words,
the 50 percent reduction goal will be met if the urban pollutant load in the
year 2000 is 50 percent less than the 1985 urban load; the "no change” goal
will be met if the year 2000 load is no higher than the year 1985 load.

This plan also recognizes the need to prevent destabilizing increases in
annual flood peak flow discharges, and to maintain base flows by encouraging
infiltration in urbanizing areas.

The minimum level of urban pollutant load reduction that control measures must
achieve was calculated for the West Bend Subwatershed in order to evaluate the
effectiveness of different control measures. "Existing” urban lands refer to
urban areas in existence as of 1985. "Planned" urban lands refer to the lands
projected for development between 1985 and the year 2000. "Future" urban
lands incorporate both "existing" and "planned" urban areas.

1. Control measures must annually remove at Teast 1,994 pounds of
~total lead from future urban areas to meet the urban pollutant
reduction goal. This is equal to reducing the lead load from
existing urban Tands by 50 percent and allowing no lead load
from planned urban areas.

2. Control measures must annually remove 772,690 pounds of
suspended sediment from future urban areas. This is equal to
removing 50 percent of the sediment Toad from existing urban
Tands, and removing enough of the sediment load from urbanizing
agricultural Tand to account for 50 percent of the existing
agricultural Toading plus 100 percent of the amount that loads
from urban lands exceed loads from agricultural lands.

3. No quantitative control goals have yet been set for flow,
although flow related impacts from development in this
subwatershed are unlikely to be significant.

Urban Practices: Principal urban management practices considered for
~controlling stormwater pollutants include wet detention basins, infiltration
devices, and accelerated street sweeping. These practices vary in
effectiveness for controlling urban pollutants, reducing peak runoff
discharges, and maintaining the infiltration of rainfall needed to support
stream baseflows. These practices are discussed in the section addressing the
Silver Creek Subwatershed. The effectiveness of grassed swales was not
quantified for this analysis, nor were the effects of these alternatives on
stream peak flows and baseflows. The evaluation of the role that grassed
swales can play as a control measure is needed.

Effectiveness of Controls: The effectiveness of different practices in
reducing pollutant toads from existing, planned, and future urban areas was
calculated for the West Bend Subwatershed. Anticipated Timitations on the
extent to which detention and infiltration can be used in this area have been
incorporated into the analysis. For example, use of infiltration was limited
to well drained soils.
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The effectiveness of different practices in reducing poliutant loads from
existing urban areas in the West Bend Subwatershed is shown in Table 72. Only
wet detention, when used on 57 percent of the drainage area, approaches the
reduction needed -from existing areas. Table 73 shows that none of these -
practices, when used alone, can provide the Tevel of reduction needed (1,194
pounds for lead; 575,000 pounds for suspended solids) for pollutants projected
to be produced by planned urban development. Consequently, a mix of these
practices is needed to achieve the urban pollutant load reduction goals for
this subwatershed.

Table 74 presents six alternative stormwater management programs for
evaluation that reflect mixtures of these various practices. These
alternatives are meant to span a range of approaches using practices in
varying degrees on existing and planned urban areas. Detention does not serve
those areas treated with either infiltration or street sweeping. Sireet
sweeping and infiltration can be used in the same area without affecting the
results presented in this table because street sweeping is used on arterial
road surfaces whereas infiltration is Timited to parking lot surfaces.

Alternative programs #4 and #1 are the most effective. Program #4 represents
maximum use of detention and infiltration on existing and planned areas;
program #1 represents maximum detention on existing and planned areas.
Although these programs do not meet the lead load reductions consistent with
achieving enhancement of the river, the lead load reductions are close to
those needed. Either of these programs are recommended for achieving the
"enhancement" objective.

Alternative programs #5 and #2 are next in effectiveness. Program #5
represents maximum detention and infiltration on existing areas, and maximum
infiltration and moderate detention on planned areas. Program #2 represents
maximum infiltration on existing and planned areas. Both programs will meet
the "no-change" pollutant lToading criteria that is consistent with the
secondary objective for the Woolen Mills section of the river and consistent
with the primary objective of "protection" for other portions of the river.
Either of these programs is recommended to achieve the protection objective.

Alternative programs #3 and #6 will perform poorly. These programs meet
neither the "enhancement" nor "protection" goals with respect to total lead.
These two programs are not recommended.

In general, information collected for this subwatershed indicates that neither
treating additional sub-basins nor targeting critical land uses that occur
outside of the critical sub-basins will significantly add to reductions in the
pollutant loads that are affecting sections of the Milwaukee River targeted
for enhancement. The exception is the medium industrial land uses that occur
within urban sub-basins WB003 and WB005. Although these lands were not
targeted for this analysis, their control may provide incremental pollutant
Joad reductions important in achieving the water resources objectives for the
receiving stream segments as well as for the section of the river flowing
through the former Woolen Mills Impoundment.

Additional control programs can be created using the data presented in Tabies
72 and 73, and evaluated using the pollution reduction goals presented.
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Prior to choosing a program for implementation, further investigation is
needed to determine the effectiveness of the program in meeting the peak flow
reduction and baseflow maintenance objectives for this area. In addition, the
technical feasibility of siting and constructing the recommended practices may
need to be further investigated, and stormwater management plans or ordinances
that meet the objectives stated in this for plan need to be developed. As
mentioned above, the role of grassed swales in meeting the pollutant load and
flow related objectives of this plan should be incorporated into these
studies. The support offered through the Nonpoint Source Control Program to
the city for carrying out these activities is presented in Chapter V.

Summary of Recommendations: The following is a summary of recommendations for
the city of West Bend. Support available through the Nonpoint Source Control
Program for carrying out these activities is presented in Chapter V.

1. The city should carry out further studies as described in
each of the preceding subwatershed discussions for the Silver
Creek, Quaas Creek, and West Bend subwatersheds, and should
implement stormwater management programs to reduce pollutant
loads from existing and developing areas.

2. The city should review and modify, as needed, its
construction erosion control program consistent with the
guidance contained in this plan. This review should consider
changes needed in the city’s ordinance and supporting
documents, and changes needed in ordinance administration and
enforcement,

3. The city should conduct an adequate base level of spring
street sweeping and fall leaf pick up, except where
accelerated sweeping is identified as a component of a
program recommended by this plan.

4. The city should promote the general concepts and use of
infiltration as much as possible.

5. The city, with assistance from the UW-Extension, should
conduct an Information and Education Program, consistent with
that presented in this plan, to:

a. Increase public awareness and understanding of
nonpoint source pollution problems and causes.

b. Decrease the amount and improve the quality of
stormwater runoff from commercial, industrial,
institutional, and residential property.

c. Improve the effectiveness of construction erosion

control and stormwater management by locail
developers, engineers, contractors, and builders.
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d. Reduce the pollution potential posed by improper
application of lawn and garden chemicals.

e. Reduce the potential of improper use and disposal of
household and automotive maintenance chemicals and
waste products.

f. Reduce the potential of improper use and disposal of
hazardous chemicals by small quantity generators
such as institutions and businesses.

g. Reduce the amount of pet feces that are washed off
of urban areas into storm sewers.

h. Improve the effectiveness of fall leaf pick-up and
spring street sweeping as water quality protection
measures.

RECOMMENDED PROGRAM FOR THE VILLAGE OF KEWASKUM

RV N b R A Al s I P e e e ——

Urban Pollutant Reduction Goals: Chapter III of this plan summarizes the
poltution potential of existing and planned urban development in the village
of Kewaskum Study Area. In summary, the urban acreage is anticipated to
increase by 127 percent between 1985 and the year 2000. The volume of urban
runoff and its estimated loads of total lead and suspended solids are
anticipated to increase 150 percent in this same time period if urban
stormwater controls are not used.

Chapter III of this plan states that the primary water resources objectives of
this project are to:

1. "Enhance" the quality of existing recreation, fish and
aquatic life uses in Kewaskum Creek, the un-named perennial
tributary in Section 9, and portions of the Milwaukee River
below the Kewaskum Millpond.

2.  "Protect" similar uses in other portions of the Milwaukee
River. Where the "enhancement" objective cannot be achieved,
"protection" is adopted as a secondary objective.

This plan also recognizes the need to prevent destabilizing increases in
annual flood peak flow discharges, and to maintain base flows by encouraging
infiltration in urbanizing areas. Water resources in the Kewaskum Study Area
most 1ikely to experience flow related impacts from urban development include
the lower urbanized or urbanizing portions of Kewaskum Creek and the un-named
tributary.
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The minimum level of urban pollutant Toad reduction that control measures must
achieve in the future urban area was calculated for the Kewaskum Study Area in
order to evaluate the effectiveness of different control measures. Because
the Kewaskum Study Area was not divided into separate sub-basins,
effectiveness of programs could not be evaluated separately with respect to
water resources having different objectives, The effectiveness of alternative
control programs were thus evaluated based on achjeving adequate pollutant
load reductions for the study area as a whole.

1. Control measures must annually remove at least 450 pounds of
total lead from future urban areas to meet the urban
pollutant reduction goal for stream "protection." This is
equat to allowing no additional load from planned urban
areas.

To meet the pollutant Toad reduction goal for stream
"enhancement," control measures must remove at least 600 pounds
of total lead. This is equivalent to a 50 percent reduction in
lead Toading from existing areas and no allowable increase in
loading from planned urban areas.

2. Control measures must annually remove at least 41,800 pounds of
suspended sediment from future urban areas to meet the urban
pollutant reduction goal for stream "protection." This is equal
to 100 percent of the amount that loads from urban lands exceed
loads from agricultural Jands.

To meet the pollutant Toad reduction goal for stream
enhancement, control measures must remove at least 195,400 -
pounds. This is equal to removing 50 percent of the sediment
toad from existing urban lands, and removing enough of the
sediment load from urbanizing agricultural land to account
for 50 percent of the existing agricultural loading plus 100
percent of the amount that loads from urban Tands exceed
loads from agricultural lands.

3. No quantitative control goals have yet been set for flow.
Potential flow related impacts will probably be confined to
Kewaskum Creek and the un-named tributary.

Urban Practices: Principal urban management practices considered for
controlling stormwater pollutants include wet detention basins, infiltration
devices, and street sweeping. These practices vary in effectiveness for
controlling urban pollutants, reducing peak runoff discharges, and maintaining
the infiltration of rainfall needed to support stream baseflows.

These practices are discussed in the section addressing the Silver Creek
Subwatershed. The effectiveness of grassed swales was not quantified for this
analysis, nor were the effects of these alternatives on stream peak flows and
baseflows. These analyses are needed.
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Effectiveness of Controls: The effectiveness of different practices in
reducing pollutant loads from existing, planned, and future urban areas was
calculated for the Kewaskum Study Area. Infiltration was limited to well
drained soils.

Table 75 presents five alternative stormwater management programs. These
alternatives are meant to span a range of approaches using practices in
varying degrees on existing and planned urban areas. Detention does not serve
those areas treated with infiltration or street sweeping. Street sweeping
programs will not affect the results presented in this table for infiltration
because street sweeping is used on arterial road surfaces whereas infiltration
is limited to parking lot surfaces,

Fvaluation of these programs is based on meeting the “"protection” objectives.
Further analysis of effectiveness in meeting "enhancement" objectives will be
conducted during implementation if warranted.

Alternative programs #4, #3, and #2 are the most effective. Program #4
represents low levels of detention and infiltration in existing areas and high
levels in planned areas. Program #3 represents a moderate Tevel of detention
and a high level of infiltration in existing areas and moderate levels of
detention and high levels of infiltration in planned areas. Although not
shown here, street sweeping could be accelerated in place of some of the
infiltration in order to reach the pollutant reduction objective. Program #2
represents high levels of infiltration in existing and planned areas only.
Any of these three programs can be recommended for the control of total lead
and suspended solids. Grassed swale drainage, particularly in developing
areas, should be evaluated further as a pollution control practice as part of
any recommended program.

Alternative programs #1 and #5 are next in effectiveness. Program #1
represents maximum detention in existing and planned areas, while Program #5
represents maximum detention and infiltration on planned areas with a moderate
program of accelerated street sweeping. Although these programs fall further
from the goal of "no-change" with respect to total lead, they can be
considered acceptable. Their effectiveness with respect to flow related goals
have not been determined. Grassed swale drainage needs to be further
considered for these programs.

Prior to choosing a program for implementation, further investigation is
needed to determine the effectiveness of the program in meeting the peak flow
reduction and baseflow maintenance ohjectives for Kewaskum Creek and the un-
named tributary. In addition, the technical feasibility of siting and
constructing the recommended practices may need to be further investigated,
and stormwater management plans or ordinances that meet the objectives stated
in this for plan developed for the study area. As mentioned above, the role
of grassed swales in meeting the pollutant load and fiow related objectives of
this plan should be incorporated into these studies.

Summary of Recommendations: The following is a summary of recommendations for

the village of Kewaskum. Support available through the Nonpoint Source
Control Program for carrying out these activities is presented in Chapter V.
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The village should carry out further studies as described in
the preceding subwatershed discussion, and should implement
stormwater management programs to reduce poliutant loads from
existing and developing areas.

The viltage should review and modify, as needed, its
construction erosion control program consistent with the
guidance contained in this plan. This review should consider
changes needed in the village’s ordinance and supporting
documents, and changes needed in ordinance administration and
enforcement.

The village should conduct an adequate base level of spring
street sweeping and fall leaf management, except in areas
where accelerated sweeping is an important program component.

The viliage should promote the general concepts and use of
infiltration as much as possible.

The village, with assistance from the UW-Extension, should
conduct an Information and Education Program, consistent with
that presented in this plan, to:

a. Increase public awareness and understanding of
nonpoint source pollution problems and causes.

b. Decrease the amount and improve the quality of
stormwater runoff from commercial, industrial,
institutional, and residential property.

¢. Improve the effectiveness of construction erosion
control and stormwater management by local
developers, engineers, contractors, and builders.

d. Reduce the poltution potential posed by improper
application of lawn and garden chemicals.

e. Reduce the potential of improper use and disposal of
household and automotive maintenance chemicals and
waste products.

f. Reduce the potential of improper use and disposal of
hazardous chemicals by small gquantity generators
such as institutions and businesses.

g. Reduce the amount of pet feces that are washed off
of urban areas into storm sewers.

h. Improve the effectiveness of fall leaf pick-up and

spring street sweeping as water quality protection
measures,
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RecoMMENDED PrOGRAM FOR THE VILLAGE OF CAMPBELLSPORT

Urban Pollutant Reduction Goals: Chapter III of this plan summarizes the
pollution potential of existing and planned urban development in the village
of Campbellsport Study Area. In summary, the urban acreage is anticipated to
increase by 60 percent between 1985 and the year 2000. The volume of urban
runoff is estimated to increase by 50 percent and its estimated Toads of total
Tead and suspended solids are anticipated to increase 30 percent in this same
time period if urban stormwater controls are not used.

Chapter II1 of this plan states that the primary water resources objectives of
this project are to "protect" existing recreational, fish, and aquatic life
uses in the Milwaukee River.

This plan also recognizes the need to prevent destabilizing increases in
annual flood peak flow discharges, and to maintain base flows by encouraging
infiltration in urbanizing areas. Water resources in the Campbellsport Study
Area most likely to experience flow related impacts from urban development
include the un-named tributary that drains westward into the West Branch of
the Milwaukee River in Section 23 of Ashford Township.

The minimum level of urban pollutant load reduction that control measures must
achieve in the future urban area was calculated for the Campbellsport Study
Area in order to evaluate the effectiveness of different control measures.

The effectiveness of alternative control programs were evaluated based on
achieving adequate pollutant load reductions for the study area as a whole.

1. Control measures must annually remove at least 66 pounds of
total lead from future urban areas to meet the urban
pollutant reduction goal for stream "protection." This is
equal to allowing no additional load from planned urban
areas.

2. Control measures will not be needed to remove suspended
sediment from future urban areas to meet the urban pollutant
reduction goal for stream "protection." This is because
agricultural Tand uses will be replaced mainly by low
intensity urban land uses which produce less suspended
sediment. As a result, no additional controls will be needed
for sediment. This is a unique occurrence amongst
communities in the East-West Watershed.

3. No quantitative control goals have yet been set for flow.
Potential flow related impacts will probably be confined to
the un-named tributary referenced above.

Urban Practices: Principal urban management practices considered for
controlling stormwater pollutants include wet detention basins and
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infiltration devices.sweeping. These practices vary in effectiveness for
controlling urban pollutants, reducing peak runoff discharges, and maintaining
the infiltration of rainfall needed to support stream baseflows.

These practices are discussed in the section addressing the Silver Creek .
Subwatershed. The effectiveness of grassed swales was not quantified for this
analysis, nor were the effects of these alternatives on stream peak flows and
baseflows. These analyses are needed.

Effectiveness of Controls: The effectiveness of different practices in
reducing pollutant Toads from existing, planned, and future urban areas was
calculated for the Campbelisport Study Area. Infilttration was limited to well
drained soils.

Table 76 presents five alternative programs for stormwater management. These
alternatives are meant to span a range of approaches using practices in
varying degrees on existing and planned urban areas. Detention does not serve
those areas treated with infiltration. Street sweeping programs will not
affect the results presented in this table for infiltration because street
sweeping is used on arterial road surfaces whereas infiltration is limited to
parking lot surfaces. '

Alternative programs #1-4 will all provide the level of control needed for
Tead and suspended solids. Any of these programs can be recommended for the
control of total lead and suspended solids. Grassed swale drainage,
particularly in developing areas, should be evaluated further as a pollution
control practice as part of any recommended program.

Alternative program #5 performs poorly, and is not recommended.

Prior to choosing a program for implementation, further investigation is
needed to determine the effectiveness of the program in meeting the peak flow
reduction and baseflow maintenance objectives for the un-named tributary. In
addition, the technical feasibility of siting and constructing the recommended
practices may need to be further investigated, and stormwater management plans
or ordinances that meet the objectives stated in this for plan developed for
the study area. As mentioned above, the role of grassed swales in meeting the
poltutant load and flow related objectives of this plan should be incorporated
into these studijes.

Summary of Recommendations: The following is a summary of recommendations for
the village of Campbellsport. Support available through the Nonpoint Source
Control Program for carrying out these activities is presented in Chapter V.

1. The village should carry out further studies as described in
the preceding subwatershed discussion, and should implement
stormwater management programs to reduce pollutant loads from
existing and developing areas.

2. The village should review and modify, as needed, its
construction erosion control program consistent with the
guidance contained in this plan. This review should consider
changes needed in the village’s ordinance and supporting
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documents, and changes needed in ordinance administration and
enforcement.

3. The village should conduct an adequate base Tevel of spring
street sweeping and fall leaf pick up.

4. The village should promote the general concepts and use of
infiltration as much as possible.

5. The village, with assistance from the UW-Extension, should
"~ conduct an Information and Education Program, consistent with
that presented in this plan, to:

a. Increase public awareness and understanding of
nonpoint source poliution problems and causes.

b. Decrease the amount and improve the quality of
stormwater runoff from commercial, industrial,
institutional, and residential property.

¢. Improve the effectiveness of construction erosion
control and stormwater management by local
developers, engineers, contractors, and builders.

d. Reduce the pollution potential posed by improper
application of lawn and garden chemicals.

e. Reduce the potential of improper use and disposal of
household and automotive maintenance chemicals and
waste products.

f. Reduce the potential of improper use and disposal of
hazardous chemicals by small quantity generators
such as institutions and businesses.

g. Reduce the amount of pet feces that are washed off
of urban areas into storm sewers.

h. Improve the effectiveness of fall leaf pick-up and
spring street sweeping as water quality protection
measures.

RECOMMENDED PROGRAM FOR THE VILLAGE OF NEWBURG

Urban Pollutant Reduction Goals: Chapter III of this plan summarizes the
pollution potential of existing and planned urban development in the village
of Newburg Study Area. In summary, the urban acreage is anticipated to
increase by 135 percent between 1985 and the year 2000. The estimated Toads
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of total Tead and suspended solids are anticipated to increase nearly ten-fold
in this same time period if urban stormwater controls are not used.

Chapter III of this plan states that the primary water resources objectives of
this project are to "protect" existing recreational, fish, and aquatic Tife
uses in the Milwaukee River.

This plan also recognizes the need to prevent destabilizing increases in
annual flood peak flow discharges, and to maintain base flows by encouraging
infiltration in urbanizing areas. These are not likely to be important
considerations for Newburg, however, since flow related impacts on the
Milwaukee River from development in Newburg are likely to be small.

The minimum level of urban pollutant load reduction that control measures must
achieve in the future urban area was calculated for the Newburg Study Area in
order to evaluate the effectiveness of different control measures. The
effectiveness of alternative control programs were evaluated based on
achieving adequate pollutant load reductions for the study area as a whole.

1. Control measures must annually remove at least 928 pounds of
total lead from future urban areas to meet the urban
pollutant reduction goal for stream “"protection.” This is
equal to allowing no additional load from planned urban
areas.

2. Control measures must annually remove at least 273,000 pounds
of suspended sediment from future urban areas to meet the
urban pollutant reduction goal for stream "protection." This
is equal to 100 percent of the amount that loads from urban
lands exceed loads from agricultural lands.

3. No gquantitative control goals have yet been set for flow.

Urban Practices: Principal urban management practices considered for
controlling stormwater pollutants include wet detention basins and
infiltration devices. These practices vary in effectiveness for controlling
urban pollutants, reducing peak runoff discharges, and maintaining the
infiltration of rainfall needed to support stream baseflows,

These practices are discussed in the section addressing the Silver Creek
Subwatershed. The effectiveness of grassed swales was not quantified for this
analysis, nor were the effects of these alternatives on stream peak flows and
baseflows. These analyses are needed.

Effectiveness of Controls: The effectiveness of different practices in
reducing poliutant loads from existing, planned, and future urban areas was
calculated for the Newburg Study Area. Infiltration was limited to well
drained soils.

Table 77 presents five alternative stormwater management programs that veflect
mixtures of these various practices. These alternatives are meant to span a
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range of approaches using practices in varying degrees on existing and planned
urban areas. Detention does not serve those areas treated with infiltration.
Street sweeping programs will not affect results presented in this table for
infiltration because street sweeping is used on arterial road surfaces whereas
infiltration is limited to parking lot surfaces.

Alternative programs #2, #3, and #4 are the most effective. Although none of
these programs can meet the pollutant load reduction for total lead needed to
meet the water resource protection objective, they come within 20 percent.
Programs #1 and #5 perform poorly. Grassed swale drainage, particularly in
developing areas, should be evaluated further as a pollution control practice.

Prior to choosing a program for implementation, the technical feasibility of
siting and constructing the stormwater practices may need to be further
investigated, and stormwater management plans or ordinances that meet the
objectives stated in this for plan developed for the study area. As mentioned
above, the role of grassed swales in meeting the pollutant load and flow
related objectives of this plan should be incorporated into these studies.

Summary of Recommendations: The following is a summary of recommendations for
the village of Newburg. Support available through the Nonpoint Source Control
Program for carrying out these activities is presented in Chapter V.

1. The village should carry out further studies as described in
the preceding subwatershed discussion, and should implement
stormwater management programs to reduce pollutant loads from
existing and developing areas.

2. The village should review and modify, as needed, its
construction erosion control program consistent with the
guidance contained in this plan. This review should consider
changes needed in the village’s ordinance and supporting
documents, and changes needed in ordinance administration and
enforcement.,

3. The village should conduct adequate base levels of spring
street sweeping and fall leaf pick up.

4. The village should promote the general concepts and use of
infiltration as much as possible.

5. The village, with assistance from the UW-Extension, should
conduct an Information and Education Program, consistent with
that presented in this plan, to:

a. Increase public awareness and understanding of
nonpoint source pollution problems and causes.

b. Decrease the amount and improve the quality of

stormwater runoff from commercial, industrial,
institutional, and residential property.
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Improve the effectiveness of construction erosion
control and stormwater management by local
developers, engineers, contractors, and builders.

Reduce the pollution potential posed by improper
application of Tawn and garden chemicals.

Reduce the potential of improper use and disposal of
household and automotive maintenance chemicals and
waste products.

Reduce the potential of improper use and disposal of

hazardous chemicals by small quantity generators
such as institutions and businesses.

Reduce the amount of pet feces that are washed off
of urban areas into storm sewers.

Improve the effectiveness of fall leaf pick-up and

spring street sweeping as water quality protection
measures.
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PART TWO
DETAILED PROGRAM FOR IMPLEMENTATION

CHAPTER V - DETAILED PROGRAM FOR IMPLEMENTATION
CHAPTER VI - INFORMATION AND EDUCATION PROGRAM
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CHAPTER V
DETAILED PROGRAM FOR IMPLEMENTATION

INTRODUCTION

The purpose of this chapter is to document how the level of rural and urban
nonpoint source pollution control identified in Chapter IV will be carried
out. It includes important information and guidelines both for local units of
government responsible for implementing the project, and for the state and
federal agencies that will provide them with technical, financial, and
administrative support. '

This chapter includes information and guidelines concerning:
1. Project participants and their responsibilities.
2. Cost share assistance funds and their administration.
3. Local assistance funds and their administration.

4. The Information and Education Program that will support
implementation of the watershed project.

5. Estimated cost sharing and local staffing needs for implementing
© + the watershed project.

PARTICIPANTS AND THEIR ROLES

LANDOWNERS AND LAND OPERATORS

Owners and operators of public or private lands are key participants since
they will implement the control program through voluntary installation of Best
Management Practices. These participants, such as individuals, partnerships,
corporations, or municipalities, will be eligible for technical and cost share
assistance if determined to have critical nonpoint sources. State agencies
are also eligible for assistance to control critical sources on Tands they own
or operate.

Rural landowners determined to have critical nonpoint sources will work with
their local Land Conservation Departments to develop conservation plans, enter
into cost share agreements, and install practices. Cost share recipients
agree to maintain sound land management practices on lands that are well
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manages” -t the start of the project, as well as to maintain all cost shared
practices.

The approach is more complicated in urban areas. On one level, the general
pubTic will be encouraged by Tocal municipal officials through Information and
Education Programs to practice good urban housekeeping practices that result
in the proper use and disposal of materials harmful to water quality.

On a second level, owners and operators of established urban lands, such as
existing parking lots, street surfaces, and large rooftops, will work with
their respective municipalities to identify feasible controls, enter into cost
share agreements, and install practices in areas determined by this plan to be
critical. MWhere the municipality owns or operates the Tand, it will work in
a parallel fashion directly with the Department.

On a third level, Tand developers and builders will work directly with the
appropriate municipal authorities to comply with local construction erosion
control ordinances and stormwater management plans for new development. Best
Management Practices to control construction site erosion and manage runoff
from new development is not cost shared through this watershed project.

LocaL UNITS OF GOVERNMENT

Primary responsibility for implementing this watershed project rests with the
cities, counties, and villages within the East-West Watershed. Most of the
activities referenced below are supported by funds made available by the
Nonpoint Source Control Program through the Department.

Washington, Fond du tac, Ozaukee, Sheboygan, and_Dodge counties, working
through their respective Land Conservation Departments, are the major
management agencies for rural portions of this project. These counties will
contact high priority landowners, develop conservation plans, enter in cost
share agreements with landowners, design practices and certify practice
installation, and reimburse landowners for construction costs at the approved
rate. Each county is responsible for tracking changes in the land management
inventory, pollutant load reductions resulting from landowner involvement in
the watershed project, and progress in completing its technical workload.

These counties will enter into agreements with the Department to make cost
share funds available to Tandowners and to make funds available to each county
to support the staff needed to carry out their responsibilities. County staff
will work with the Depariment and towns within the watershed to jdentify
construction erosion control program needs for unincorporated areas. Where
appropriate, county staff will administer and enforce construction erosion
control ordinances in unincorporated areas. Finally, county Land Conservation
Department staff will cooperate with the UW-Extension in conducting the
Information and Education Program identified in this plan.
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The city of West Bend and the villages of Kewaskum, Campbellsport, and Newburg
are the principal management agencies for urban nonpoint source controls.
These municipalities have several responsibilities.

First, each municipality will be responsible for cooperating with the UW-
Extension in the conduct of the urban information program identified in this
plan.

Second, each municipality is responsible for contacting owners or operators of
critical urban lands where retrofitted practices are eligible for cost
sharing, for developing cost share agreements with these landowners, for
providing them with practice designs, and for making cost share funds
available to eligible landowners for installing practices. Where necessary,
the municipality should conduct further studies to determine which practices
identified in this plan are feasible to retrofit at specific locations.

Third, these municipalities are responsible for modifying or adopting and
administering construction erosion control ordinances consistent with the
guidelines in this plan.

Fourth, the municipalities are responsible for developing and implementing
stormwater management plans or ordinances as needed to protect water resources
from the impacts of increasing development, consistent with the pollution
reduction goals and objectives presented in this plan.

CoOPERATING AGENCIES

The primary cooperating agencies that will assist in implementing this plan
include the Wisconsin Depariment of Agriculture, Trade, and Consumer
Protection (DATCP), the USDA-Soil Conservation Service, and the UW-Extension.

The DATCP has the general role of assisting counties during project
implementation. Specifically, the DATCP will:

a. Manage a training program for Land Conservation Department
staff involved with project implementation.

b. In cooperation with the UW-Extension, act as a clearinghouse
for information related to agricultural Best Management
Practices, sustainable agriculture, and nutrient and pest
management.

¢. Carry out Information and Education Program activities or
tasks for which it has responsibility, as specified in
Chapter VI of this plan. '

d. Assist Land Conservation Department staff in identifying

watershed project participants who are subject to federal or
state conservation compliance programs.
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e. Assist Land Conservation Department staff, if requested, in
developing manure storage ordinances.

f. Assist Land Conservation Department staff in completing
annual workload analyses and grant applications for work to
be conducted under this plan.

g. Participate in the annual project review meetings.

The Soil Conservation Service will provide technical support to county Land
Conservation Department staff. The UW-Extension is responsible for
coordinating the Information and Education Program identified in Chapter VI of
this pTan, and will play a major role in carrying out many of the information
& education activities in rural and urban areas.

DEPARTMENT OF NATURAL RESOURCES

GENERAL ROLE

Financial Support: The Department will provide funding support for cost share
agreements that counties and municipalities develop with landowners under
their jurisdictions. The Department will also enter into cost sharing
agreements directly with these units of government for control of potlution
sources on lands the governments own or operate.

The Department will provide technical assistance funding to local units of
government to support a wide range of activities that they have responsibility
for carrying out. Funding will be provided to support staff or professional
services contracts needed to carry out most of the rural and urban
responsibilities identified above for local units of government. In addition,
the Department will support staff and other expenses needed to carry out the
Information and Education Program strategy identified in this plan.

Project Evaluation: The Department has responsibility for water resource
monitoring and evaluation activities that will be used to determine if
expected changes in water resources occur as management practices are
installed and as ordinances and stormwater management plans are developed and
implemented. The Department has responsibility for documenting the results of
evaluation monitoring activities.

The Department has also has responsibility for coordinating annual project
evaluation meetings with local units of government involved in the project,
and for producing annual project evaluation reports.

Administrative Support: The Department initiates annual workplanning with

Tocal units of government that receive grants under the program, and
coordinates development and revisions of local assistance funding agreements

194






based on these workplans. The Department provides guidance to local units of
government where questions arise concerning the conformance of proposed
activities with this watershed plan. In some situations, prior review and
approval by the Department of Best Management Practices, cost share
agreements, or local assistance activities is required as a condition of
funding. Situations where these requirements apply are clearly specified in
Chapter NR 120, Wisconsin Administrative Code.

SPECIAL ACTIVITIES

This plan identifies additional responsibilities of the Department in this
watershed project. These include: assisting county staff with site reviews
where wetland or groundwater impacts are suspected; assisting county staff
with integrating wildlife and fish management concerns into selection and
design of certain management practices; providing counties with technical
guidance on the application of the special practices contained in Appendix C
of this watershed plan; assisting counties, cities, and villages in
identifying changes needed in their construction erosion control programs;
assisting communities in identifying additional actions needed in order to
implement recommendations made in this plan for control of urban runoff from
existing and developing areas.

PROJECT SCHEDULE

There will be a three-year period for entering into cost share agreements.
Practices on any one cost share agreement must be installed within a five year
period. Consequently, the project period will Tast for eight years.

Under extenuating circumstances, the period for entering into cost share
agreements can be extended for a limited period of time by the Department
provided the extension will result in a significant increase in pollution
control. In addition, extenuating circumstances may warrant a limited
extension of the installation period on selected cost share agreements. Any
such extensions must receive prior approval from the Department and be
warranted according to the criteria specified in Chapter NR 120, Wisconsin
Administrative Code.

COST SHARE ASSISTANCE ADMINISTRATION

ELIGIBLE POLLUTION SOURCES

Rural nonpoint sources that are eligible for cost share assistance under the
Fast-West Watershed Project are defined in Chapter IV of this plan. Urban
practices retrofitted to control pollution from established urban areas are
eligible for cost share assistance.
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It is important to note that Nonpoint Source Control Program cost share funds
cannot be used to control! pellution sources, land management activities, and
management practices specifically excluded by Chapter NR 120, Wisconsin
Administrative Code. Some important items include: practices already
installed prior to this project; lands already controlled prior to this
project; activities covered under the Wisconsin Pollutant Discharge
Elimination System Permit Program or otherwise covered under Chapter 147,
Wisconsin Statutes; septic system controls; dredging activities; silvicultural
activities; wetland drainage; practices normally and routinely used in the
growing of crops or the feeding of livestock. In urban areas, important
additional practices that are not eligible for funding include construction
erosion control practices and practices designed to control pollutants from
areas of new development.

ELIGIBLE BEST MANAGEMENT PRACTICES

Best Management Practices are practices, techniques, or measures determined to
be the most effective, practicable means of controlling urban and rural
nonpoint sources in a way that is compatible with meeting the water resource
goals of the project. Eligible Best Management Practices are those for which
technical and financial assistance is available through the Nonpoint Source
Control Program to Tand owners and land operators who have a pollution source
meeting the requirements specified in Chapter IV of this plan.

Eligible Best Management Practices identified for this plan include practices
listed in Chapter NR 120, Wisconsin Administrative Code, as well as additional
alternative Best Management Practices and design criteria identified during
the planning process as needed to meet the management goals of this project.
Changes to Chapter NR 120 that occur during implementation may make additional
practices eligible for cost sharing in this watershed project.

Table 78 lists the Best Management Practices eligible at this time for cost
sharing, and their respective cost share rates. The special practices adopted
for the East-West Watershed that appear in Table 78 include three alternative
management practices, and three modifications to management practices already
included in Chapter NR 120. These practices are presented in detail in
Appendix C to this plan. Summary information on these practices is presented
below.

Using Easements to Support Pollution Control Practices

Nonpoint Source Program funds may be used to purchase land easements in order
to support specified Best Management Practices. These practices, all of which
involve the establishment of permanent vegetative cover, include:

Shoreline buffers.

1.
2. Critical area stabilization.
3 Wettand restoration.
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Fasements shall be for a period of no less than 20 years, although perpetual
easements are preferréd. The easement will be developed as an agreement
separate from the cost sharing agreement for the Best Management Practice.

Fasements may be contracts between the land owner and the Department, or
between the land owner. and the Tocal unit of government. In either case,
prior approval is needed from the Department before the easement is signed in
order for Nonpoint Source Program funds to be used. If the easement .is
between the landowner and the local unit of government, the local unit of
government shall forward the easement proposal to the Department prior to
entering into a formal easement agreement with the landowner. If the easement
is between the landowner and the Department, the local unit of government will
retain responsibility for identifying how the easement will be used in
controlling targeted pollution sources. After the landowner and the local
unit of government negotiate the role of the easement, the information will be
forwarded to the Department for completion of the easement process.

The following guidelines and criteria define where easements may be purchased
using program funds to support shoreline buffers and critical area
stabilization. Guidelines for using easements to support wetland restoration
are set forth in a separate section. It is assumed that all easements are
used to control a targeted pollution source identified in this plan, and that
the easement is used to support one of the three practices for which it may be
used.

1. Fasements used on riparian Tands along high priority water
resources are eligible for funding.

Generally, these are the highest priority areas for obtaining
easements to secure permanent vegetative cover. These water
resources are those streams that are most sensitive to
nonpoint pollution. Also, these water resources will
experience added benefits of permanent vegetative cover.
These benefits include enhancements to aquatic habitat and,
if agreed to by the Tandowner, improved public access to
surface waters.,

In the East-West and North Branch watersheds of the Milwaukee
River South, waters designated as "high priority" for this
purpose include: ‘

Fast-West:

Main Stem Milwaukee R.
East Branch Milwaukee R.
Water Cress Cr.

Quaas Cr.

Auburn Cr.

Kewaskum Cr,

Un-Named Cr.(Riveredge)
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Virgin v, Headwaters
West Branch Milwaukee R,

hasemenis to aliow the establishment of permanent vegetative
cover in these areas will be considered even though other
Tower cost practices, such as changes in crop rotation,
reduced tillage, contour plowing, or contour strips may
provide an adequate level of contrel. Fasements in these
areas will also be considered as a cost-effective alternative
to more expensive practices such as cropland terraces or
agricultural sedimentation basins.

Easements may be used for targeted sources in other areas of
the watershed provided the easement, in combination with the
permanent veqetative cover. offers protection at a cost that

is competitive with that of other controls.

3

Fasements may be lower or similar in cost to expensive
practices such as terraces or agricultural sediment basins on
continuous row crops where no other atternative is available
except retiring the land. As such, they may be used to get
cost-effactive poltution control consistent with cost
containment provisions in NR 120,

Easements way_not be purchased with program funds to control
targeted poliution sources outside aveas riparian to high
priority water resources if significantly lower cost
practices sucn as changes in crop rotation, reduced tiilage,
contour plowing, or contour strips provide an adequate level
of control.”

deither NR 120 nor this plan specifically exclude the use of program funds foyr
easements in urban aveas, but criteria have not yet been developed for
identifying eligible sites. When criteria for purchasing easements in urban
areas become available, they will be applied to this watershed project and
funding for eligibte sites can be made availabie.

WETIAND. RESTORATION FLI

&3
]

i

FEILITY

et famd restoration is én eligible Best Maragement Practice for the purpose of
conivalling nonpoint sources of poltution. secondary benefits of a wetland
tovation amay be for wildliife or fish habitat; however the primary

TR
)

ustificatior of the vesieration must be foo water guality improvement .

SR

fetisnd restoraiion includes:  the plugging or breaking up of existing tile

" 2 oafagaing of anen cnarnel drainage systems, other methods
ORI LA e Ge s OO AL maler teVels of an aritered wetiand, or
Pencing of Tivesiock out of a wetiand,

irace g cyatoms thy
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Three situations 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 lake, streams, or tributaries.

Eliminating livestock grazing within wetlands will reduce the organic
and sediment loading to the wetland and adjacent water resource, and
reduce the direct damage to the wetland from the Tivestock.

Livestock exclusion by fencing will control the pollutants and
restore the wetland. :

3. Prior converted wetTands 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: 1) create a wetland filter which reduces the pollutants from
an up slope field to a water resource; or 2) 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:

a. A1l upland fields draining to the wetiand or below the wetland
must be controlled to a soil loss of "T".

b. One of more of these same fields must still have a sediment loss
‘ rate (after the application any erosion control measures) greater
than the "sediment delivery rate" Tlisted in Table 59 for the

appropriate subwatershed.

Easements may be used for the wetland for any one of these situations.

Any costs involved with the restoration of the water level or livestock
exclusion will be handled through a Cost Share Agreement at a 70% state cost
share rate. If an easement is to be pursued, the LCD must first contact the
DNR 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, and other
appropriate staff. The Nonpoint Source Coordinator will then forward the
proposal to Central Office Water Resources Management and Property Management,
and other appropriate staff. Final approval of the easement will rest with
the Bureau of Water Resources Management.
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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.

ALTERNATIVE BEST MANAGEMENT PRACTICES

Street Sweeping: The urban analysis in Chapter IV shows that intensified
street sweeping has a place as part of a broader urban stormwater quality
control program. This practice, when used in conjunction with other urban
practices, can contribute towards the achievement of the pollutant Toad
reductions needed to meet urban water quality goals.

Agricultural Sedimentation Basin: The analysis of eroding uplands delivering
sediment to surface waters presented in Chapter IV shows that many of the
parcels needing control have low soil Toss yet high delivery. In some of
these areas, traditional management practices identified in Chapter NR 120,
Wisconsin Administrative Code may not be accepted by landowners. As a result,
this practice is added to give Land Conservation Department district staff a
broader range of alternatives to offer to Tandowners.

Once soil particles are in transport, it is very difficult to achieve good
control. For this reason, the use of agricultural sediment basins should only
be considered after all options for on-site erosion control have been
explored.

Animal Lot Relocation: High priority animal lots located in floodplain areas
pose a particular problem for control. For some of these lots, application of
traditional barnyard runoff control systems may not be possible, either
because of floodplain or shoreland zoning restrictions or because the practice
will not operate as intended under high water conditions. This practice is
adopted as an extra option in reducing pollutant loads from these animal lots.

Livestock Water Pumps: This is adopted as an eligible practice component
under the Shoreline Protection (Streambank Stabilization) practice contained
in Chapter NR 120, Wisconsin Administrative Code. This component will allow
the livestock operator to provide a watering area for livestock that does not

Eequire Tivestock access to the surface water from which the water is being
rawn.

Fish Habitat Structures: This is adopted as an eligible practice component
under the Shoreline Protection (Streambank Stabilization) practice contained
in Chapter NR 120, Wisconsin Administrative Code. SCS Standard 395 will
constitute the practice component. This component will allow the use of
streambank stabilization practices that incorporate fish habitat structures.
This will enhance integration of nonpoint source controls and fishery
improvement.

Vegetative Filter Strips: This is adopted as a refinement of SCS Standard 393
(Filter Strip) to increase the minimum requirements for design of filter
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strips for sediment and related pollutants in the East-West Watershed. This
refined standard will be considered as an additional practice component under
the Critical Area Stabilization and the Shoreline Protection (Streambank
Stabilization) practices contained in Chapter NR 120, Wisconsin Administrative
Code.

The analysis of eroding uplands delivering sediment to surface waters
presented in Chapter IV shows that many of the parcels needing control have
Tow soil loss yet high delivery. In some of these areas, traditional
management practices identified in Chapter NR 120 may not be accepted by
Jandowners. As a result, this practice is added to give Land Conservation
Department district staff a broader range of alternatives to offer to
Jandowners.

Once soil particles are in transport, it is very difficult to achieve good
control. For this reason, the use of vegetative filter strips as a primary
control practice should only be considered after all options for on-site
erosion control have been explored.

Chapter NR 120, Wisconsin Administrative Code, and Appendix C to this
watershed plan contain additional information about cost share conditions and
practice standards and specifications for the management practices in the
Fast-West Watershed.

It is important to note that not all Best Management Practices will be cost
shared, regardless of the eligibility of the source being controlled. Cost
sharing is not provided where there is no financial burden placed on the
landowner to implement the practice. Examples include changes in crop
rotation, manure spreading management, or minimum levels of street sweeping or
leaf collection for urban areas. Chapter NR 120, Wisconsin Administrative
Code contains a complete 1ist of ineligible Best Management Practices.

It is the policy of the Department and the local implementing agencies
involved in this project that sound construction erosion control practices be
used during the construction of agricultural Best Management Practices
installed through the Nonpoint Source Control Program.

CosT SHARE AGREEMENTS

Purrose oF CosT SHARE AGREEMENTS

The cost share agreement is a legally binding contract between the grant
recipient and the appropriate authority as specified below. The purpose of
this contract is to set forth the obligations of both parties to the
agreement.

Generally, each agreement specifies the quantity and Tocation of each Best

Management Practice the grant recipient agrees to install, the estimated total
cost and cost share amount for each practice, and a schedule for installing
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the practices. In addition, the grant recipient agrees to install all
practices on the agreement within a five year period, to maintain all
practices on the agreement for a specified period of time, and to refrain from
changes in Tand management that will either Tessen the effectiveness of the
practices or otherwise degrade water quality.

The cost share agreement binds the granting authority to provide for 100
percent of the technical assistance needed for planning, design, and
certification of the practices on the agreement, and to provide the cost share
portion of the practice cost. These cost sharing and technical assistance
obligations are in turn supported by the state of Wisconsin through the
Nonpoint Source Control Program. Information concerning fiscal management of
cost share funds is presented later in this section. Information concerning
management of technical assistance aids is presented in the section titled
Local Assistance Funds Administration.

Finally, Tocal units of government are responsible for enforcing compliance of
contracts to which they are party. Where the Department serves as a party to
an agreement with a unit of government, the Department will take
responsibility for monitoring compliance.

PARTIES TO COST SHARE AGREEMENTS

In order to receive cost share assistance for the installation of approved
Best Management Practices, an eligible Tandowner or land operator (grant
recipient) must first enter into a cost share agreement with the appropriate
authority. Parties to cost share agreements in the Fast-West Watershed will
be as follows:

1. A Tandowner or operator can receive cost share assistance for
practices installed in unincorporated areas of Washington, Ozaukee,
Fond du Lac, Dodge, or Sheboygan counties by entering into an
agreement with his respective county Land Conservation Committee.

2. A unit of government {other than a county or state agency) can
receive cost share assistance for practices installed in
unincorporated areas of these counties by entering into an
agreement with its respective county Land Conservation
Committee.

3. Washington, Ozaukee, Fond du Lac, Dodge, or Sheboygan county,
or state agencies can receive cost share assistance for
practices installed in unincorporated areas by entering into
an agreement directly with the Department.

4. A landowner or operator can receive cost share assistance for
practices installed in incorporated areas of the city of West
Bend or the villages of Kewaskum, Newburg, or Campbellsport by
entering into an agreement with his respective village or city.
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5. The city of West Bend and the villages of Kewaskum, Newburg, and
Campbellsport can receive cost share assistance for practices
installed in incorporated areas by entering into an agreement
directly with the Department.

DEVELOPING COST SHARE AGREEMENTS

Cost share agreements must be developed within three years of the approval of
this watershed plan, unless a request for extension is granted by the
Department.

Rural Areas: Landowners or operators having critical rural nonpoint sources
such as barnyards or eroding uplands will be contacted by staff of the
appropriate Land Conservation Department early during the three-year period
for entering into cost share agreements. The original inventory data base
will be verified and changed as needed. Based on updated inventory data and
the criteria presented in Chapter IV, management categories will be finalized
for each nonpoint source. Barnyards draining to pocket wetlands or
internally-drained on shallow soils will be reviewed jointly with the
Department prior to assigning a management category.

A conservation plan will then be developed with the Tandowner. Based on the
conservation plan, a cost share agreement will be developed jointly by the
landowner or operator and the Land Conservation Department district staff.
During development of the conservation plan and the cost share agreement, the
Land Conservation Department district staff may consult with the Department’s
Southeast District Wildlife Management and Fish Management staff for the

. Milwaukee River Basin to optimize the wildlife and fish management benefits of
nonpoint source control practices.

Specifically, the county staff should contact these Department staff if:
streambank protection practices, agricultural sediment basins, or critical
area stabilization practices are being considered; if fence rows, rock piles,
or other wildlife habitat components will be affected by installation of
agricultural practices; or if there are questions concerning wetland impacts
of proposed practices.

The Department will assist county staff by:

a. Identifying streambank protection practices that also benefit
fish and wildlife.

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

c. Reviewing placement of proposed agricultural sediment basins to
assure that negative impacts on stream fish and aquatic 1ife
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will not occur and to provide comments on incorporating wildlife
habitat components into the design.

d. Consulting on proposed obstruction removals to identify
potential wildlife impacts and to propose mitigative measures
that could be taken.

e. Consulting to resolve questions concerning the effects of
agricultural practices on wetlands.

The cost share agreement must include Best Management Practices needed to
control all sources in Management Category I. The agreement may, at the
landowner’s option, inctude practices to control sources in Management
Category II. Inclusion of controls for sources in Category II will be
strongly encouraged. The agreement will also specify through additional
information on the agreement itself or through reference to the farm plan the
existing levels of control that must be maintained. Sources in Management
Category III may be included on the agreement, but only as non-cost shared
items or as items supported through other programs.

Urban Areas: Developing cost share agreements for retrofitting urban
practices is a process that parallels that in rural areas, although it is more
complicated. This plan identifies Tevels of pollutant control needed from
each community, similar to the identification made of the controls needed for
each farmstead. Refining a feasible approach to retrofitting that is
consistent with the goals and objectives of this watershed plan must be
determined for each urban area, similar to the way a conservation plan is
developed for a farmstead. Finally, the urban community is asked to look
towards the future and make provisions to properly manage its developing
lands, through good stormwater management plans and construction site erosion
control programs, so that water quality is not degraded further and so that
the benefits of practices installed in existing urban areas are not lost.
This is similar to the approach taken in rural areas, where landowners are
asked to look ahead and continue good management on lands already protected.

Ideally, developing a cost share agreement for retrofitting would be the last
of a three-step process invoelving developing or modifying a construction
erosion control program and developing a stormwater management plan.
Practically, these activities may occur simultaneously. Ultimately, all are
needed. : :

Practices to control pollutants from existing urban Tands may be cost shared
through agreements between the individual landowners and the municipality, or
between the municipality and the Department where the municipality assumes the
role of the land operator for purposes of practice installation and
maintenance. In either case, it is the municipality’s responsibility to
contact landowners of critical urban land uses and encourage their
participation.

Where needed, the Milwaukee River Program Fish and Wildlife Management staff
will be available to provide comment on the selection and design of practices
in urban areas. This assistance will be coordinated through the Milwaukee
River Program Coordinator in Milwaukee or the Nonpoint Source Control Program
Planner in Madison.
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CosT SHARE AGREEMENT APPROVALS

Cost share agreements will be developed in conformance with this plan, and
consequently the approval by the Department of cost share agreements between
local units of government and landowners will not typically be required.
Nonetheless, Chapter NR 120, Wisconsin Adminictrative Code, and Appendix C do
specify exceptions to this rule. These are as follows:

1. Where nonpoint source grant funds are used to cost share
practices on land owned or operated by a granting authority.

2. For agreements exceeding $50,000 in state share.
3. For large grade stabilization structures.

4. For streambanks over six feet in height.

5. For agricultural sediment basins.

6. For structural urban Best Management Practices.
7. For animal lot relocation.

In addition, Tocal and state permit requirements must be complied with for
Best Management Practices.

FrscaL MANAGEMENT PROCEDURES

The purpose of this section is to identify the responsibilities and procedures
for handling cost share funds used to fund Best Management Practices. Basic
fiscal management requirements for local units of government are specified in
Chapter NR 120, Wisconsin Administrative Code. This discussion is meant to
provide clarifying information.

FUNDING AGREEMENTS

The Nonpoint Source Grant Agreement is the mechanism that will be used to
transmit Nonpoint Source Control Program funds from the Department to Tocal
management agencies for use in supporting cost share agreements with
Tandowners. The cost share agreement is the mechanism that will be used to
transmit these program funds from the local management agency to the
individual landowner. Where the Department makes a cost share agreement with
a county, city, or village to support practices on Tand owned or operated by
the local agency, the Nonpoint Source Grant Agreement can be used as a cost
share agreement,

205





Some important restrictions on the use of Nonpoint Source Control Program
funds are as follows:

1. Program funds may only be used to support cost share
agreements signed within the eligible period specified on the
Nonpoint Source Grant Agreement.

2. Practiceé initiated prior to the signing of a cost share
agreement are not eligible for program support.

3. Only those practices specified in the Nonpoint Source Grant
Agreement will be eligible for program support.

Washington, Fond du Lac, Ozaukee, and Sheboygan counties will each have their
own Nonpoint Source Grant Agreements with the Department, and each will handle
cost share agreements with their own landowners. These four counties are
fiscally responsible for the use of cost share funds provided to cost share
recipients with which they have agreements. These counties are also
responsible for adequately preparing and maintaining their own fiscal
management files as specified in Chapter NR 120, Wisconsin Administrative
Code.

Dodge County, under the provisions of Chapter NR 120, will delegate to Fond du
Lac County its responsibility to develop a Nonpoint Source Grant Agreement.
Fond du Lac County will therefore establish and maintain a project account
that covers both counties. Dodge County will retain its responsibility to
develop cost share agreements with its own landowners and will remain fiscally
responsible for the use of cost share funds provided to landowners with which
it has agreements. Dodge County and Fond du Lac County will enter into a
Joint agreement whereby Dodge County will agree to abide by all provisions of
the Nonpoint Source Grant Agreement between Fond du Lac County and the
Department.

FrscAL MANAGEMENT RESPONSIBILITIES AND PROCEDURES

The following fiscal management procedures will be used by the five counties
in the East-West Watershed to handle cost share funds:

Step 1. Sheboygan, Washington, Ozaukee, and Fond du Lac counties
enter into Nonpoint Source Grant Agreements with the
Department.

Step 2. Land Conservation Committees from Sheboygan, Washington,
Ozaukee, Fond du Lac, and Dodge counties develop cost
share agreements with respective landowners, obtaining
the Department’s review or approval if required.
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Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Respective Land Conservation Department staff design
Best Management Practices. Where necessary, the
appropriate bidding process is used.

Respective Land Conservation Department staff oversee
practice installation.

Landowners submit itemized bills to respect1ve Land
Conservation Committees.

Respective Land Conservation Department staff certify
that the practice meets applicable standards and that
cost containment requirements have been met.

Respective Land Conservation Committees; and if
required, the respective county board, approve the cost
share payment to the Tandowner. Dodge County sends
payment vouchers as well as supporting practice
certification forms to Fond du Lac County.

Each Land Conservation Committee is responsible for
obtaining proof that the applicable Tocal share of
the practice cost has been paid.

Checks are issued by Sheboygan, Washington, Ozaukee, and
Fond du Lac counties to their respective landowners.
Checks are issued to Dodge County landowners through
Fond du Lac County. Counties with project accounts
update project ledgers.

In Sheboygan County, payments will be made using a
two party check that lists as payees the grant
recipient and the contractor.

Cost CONTAINMENT PROVISIONS

RURAL BEST MANAGEMENT PRACTICES

The Land Conservation Committees for Washington, Ozaukee, Fond du Lac,
Sheboygan, and Dodge counties will use a combination of_bidding and average
cost techniques in order to contain the cost of Best Management Practices for
unincorporated areas of the East-West Watershed.

1. Best Management Practices having a total estimated cost for
installation of $5,000 or more must be bid through the county
bidding procedure.
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2. For Washington, Ozaukee, Fond du Lac, and Dodge counties,
Best Management Practices having a total estimated cost for
installation of less than $5,000 may be bid by the landowner
or grant recipient at his own discretion. Contractors are
required to obtain bids from subcontractors for those items
the contractor will not complete.

If the bidding process is not used, then the cost share
payment will be based on the average cost method. Each
county will develop an average cost per unit of materials and
labor for use in determining the average cost for practices
and practice components. This list of average costs will be
reviewed periodically and updated as needed. Average cost
figures, and the time periods for which they apply, will be
kept on file by the county until the final project audit has
been completed. -

The cost share payments made to grant recipients will be based on actual
installation costs, and may not exceed the estimated cost share amounts based
on the bidding and average cost methods described above without approval of
the appropriate Land Conservation Committee. Where approval is requested by
the landowner and granted by the Land Conservation Committee, the appropriate
documentation will be submitted to the Department pursuant to Chapter NR 120,
Wisconsin Administrative Code,

UrRBAN BEST MANAGEMENT PRACTICES

Wisconsin Statutes generally require bids as a cost containment procedure for
public works improvements. Chapter NR 120, Wisconsin Administrative Code,
specifies conditions under which a city or village can use the force account
method for professional services or construction activities supported by
Nonpoint Source Control Program funds.

LOCAL ASSISTANCE FUNDS ADMINISTRATION

Purrose OF LocaL AsSSISTANCE AIDs

Local assistance funds are provided by the Department to Tocal units of
government and state agencies, or their agents, to support employees hired or
contracted to conduct activities necessary to implement the watershed project.

Funds are also provided to cover direct costs associated with these
implementation activities. Although these funds will not cover 100 percent of
the cost to a Tocal management agency of implementing a watershed project, the
funds are intended to support a substantial portion of the cost.

Eligible Rural Implementation Activities: Activities eligible for support
with local assistance funds are specified in Chapter NR 120, Wisconsin
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Administrative Code as refined by specific Tanguage in the Local Assistance
Grant Agreements. Some of the most important eligible activities that must be
conducted to implement this project in rural areas are:

a. Contacting landowners of critical nonpoint sources identified in
this watershed plan.

b. Developing conservation plans that address the critical rural
sources.

c. Developing and entering into cost share agreements with critical
Tandowners or operators.

d. Identifying and designing site-specific Best Management
Practices identified in this watershed plan.

e. Installing and verifying Best Management Practices included
on cost share agreements.

f. Reviewing Best Management Practice operation and maintenance.

g. Planning, preparing, and conducting Information and
Education Program activities consistent with the education
component of this plan.

Eligible Urban Implementation Activities: The seven activities Tisted above
are also applicable for urban areas.

The Nonpoint Source Control Program will provide support for the following
activities aimed at construction erosion control in both incorporated and
unincorporated areas:

1. Assistance in evaluating existing construction erosion control
ordinances to determine where modifications are needed.

2. Distribution of available technical materials, including the
model ordinance and the practice standards handbook.

3. Training workshops for appropriate target groups such as
municipal staff, elected officials, developers, and consulting
engineers.

4. Where needed, support of "additional staff" for a specified
start-up period (up to five years) to assist a city, county,
village, or town in the development and implementation of an
ordinance.
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The Nonpoint Source Control Program will provide support for the following
activities aimed at controlling stormwater pollution from areas of new urban
development: :

1. Assist identified communities with developing water quality
related objectives of more detailed stormwater studies.

2. Share with identified municipalities the cost of developing the
water quality components of a detailed stormwater management
plan for future development.

3. Distribute available technical materials to those responsible
for developing and implementing the stormwater plan.

4, Supporf training sessions for those involved in developing,
administering, and implementing the stormwater management plan.

5. Support "additional staff" for a specified start-up period to
assist a municipality in implementing the stormwater plan. This
could include assistance needed to develop and administer a
stormwater control ordinance that includes provisions for
protecting water quality and water resources habitat.

The Nonpoint Source Control Program will provide support for the following
activities aimed at controlling stormwater pollution from currently
established urban lands identified by this plan as having a high priority for
control:

1.  Assist identified communities with developing water quality
related objectives of more detailed stormwater studies for
existing urban areas if needed.

2. Share with identified municipalities the cost of developing the
water quality components of more detailed retrofitting studies
for selected existing areas.

3. Distribute available technical materials to those responsible
for developing and implementing the retrofitting
recommendations.

4. Support training sessions for those involved in developing,
administering, and implementing the retrofitting
recommendations.

5.  Support "additional staff" needed to design and install
retrofitted practices.

6. Support Information and Education Program activities designed to
improve urban housekeeping.

210





7. Support eligible components of an accelerated street-sweeping
program for a start-up period of up to five years.

PARTIES TO LOCAL ASSISTANCE GRANT AGREEMENTS

The Department will have separate Local Assistance Grant Agreements with
Washington, Ozaukee, Fond du Lac, Sheboygan, and Dodge counties to conduct
basic rural implementation and construction erosion control activities. The
Department will have an agreement with the UW-Extension te plan and conduct
Information and Education Program activities. The Department will also
develop separate agreements with the city of West Bend and the villages of
Newburg, Kewaskum, and Campbellsport to support construction erosion control
activities, stormwater management planning for new development, and activities
needed to retrofit critical existing urban land uses.

PROCEDURES FOR DEVELOPING AGREEMENTS

Local Assistance Grant Agreements will be developed jointly by the Depariment
and each grant recipient upon approval of this watershed plan. Thereafter
each of the governments and agencies with which the Department has an
agreement will prepare and submit, under guidance from the Department, an
annual or periodic workplan that reflects activities that must be completed to
successfully implement the watershed project. The basis for these workplans
will be the staffing and budget needs identified in this watershed plan and
additional needs that become apparent during implementation. Following
approval of these workplans by the Department, it will amend each Local
Assistance Grant as needed and submit the revised grant to the grant recipient
for signature.

FrscaL MANAGEMENT PROCEDURES

Fisca]lmanagement procedures and record keeping requirements are specified in
Chapter NR 120, Wisconsin Administrative Code.

BUDGET AND STAFFING NEEDS

Rurar IMPLEMENTATION

RuraL BubGET NEEDS

Watershed Needs: Cost estimates for constructing rural Best Management
Practices in the East-West Watershed are presented in Table 79. The total
installation cost of meeting the pollution reduction objectives identified in
this plan are approximately $3.67 million. State funds necessary to cost
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share this Tevel of control would be about $2.37 million; the local share
provided by landowners would total $1.3 million. If the voluntary level of
participation is 50 percent, then the state funds needed for cost sharing
would be about $1,18 million.

In addition, $250,000 of state funds will be needed to purchase easements.
These easements will be used to support wetland restoration, shoreline
buffers, and critical area stabilization in accordance with guidelines set
forth in this watershed plan.

Individual County Budget Needs: The total watershed budget is divided up
according to individual county needs as a basis for developing Nonpoint Source
.Grant Agreements. Four budget projections are presented for the five
counties; the budgets for Fond du Lac and Dodge counties are combined since
both counties will be served by the Nonpoint Source Grant Agreement between
Fond du Lac County and the Department.

Washington County: The estimated budget is presented in Table 83. The
total construction cost of meeting the pollution reduction objectives
identified in this plan are approximately $2.13 million. State funds
necessary to cost share this level of control would be about $1.4 million;
the local share provided by landowners would total $0.73 million. If the
voluntary level of participation is 50 percent, then the state funds
needed for cost sharing would be about $0.7 million.

Fond dy Lac and Dodge counties: The estimated budget is presented in
Table 81. The total construction cost of meeting the pollution reduction

objectives identified in this plan are approximately $1.08 million. State
funds necessary to cost share this level of control would be about $0.69
million; the Tocal share provided by Tandowners would total $0.39 million.
If the voluntary Tevel of participation is 50 percent, then the state
funds needed for cost sharing would be about $0.35 mitlion.

Ozaukee County: The estimated budget is presented in Table 82. The total
construction cost of meeting the pollution reduction objectives identified
in this plan are approximately $0.22 million. State funds necessary to
cost share this level of control would be about $0.15 million; the local
share provided by Tandowners would total $.07 million. If the voluntary
level of participation is 50 percent, then the state funds needed for cost
sharing would be about $.09 million.

Sheboygan County: The estimated budget is presented in Table 83. The
total construction cost of meeting the pollution reduction objectives
identified in this plan are approximately $0.23 million. State funds
necessary to cost share this level of control would be about $0.15
million; the local share provided by landowners would total $.08 million.
If the voluntary level of participation is 50 percent, then the state
funds needed for cost sharing would be about $.08 million.
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RuraL StAarrFInGg NEEDS

Watershed Needs: The total technical assistance workloads that develop for
county Land Conservation Department district staffs over the eight year
project period will vary depending on the level of landowner cooperation. The
total estimated technical assistance workload for the rural portion of the
East-West Watershed Project is anticipated to be between 33,000 and 54,000
hours, based on participation levels of 50 and 100 percent respectively. This
is equivalent to a full-time staff equivalent of between 18 and 30 staff years
of effort. This will require salary and fringe of between $460,000 and
$756,000 to support staff over the eight year project period.

Individual County Staffing Needs: Estimated staffing needs for each county
over the eight year project period are presented in Table 84. Staffing needs
are estimated for the 50 percent and 100 percent participation levels.
Information and Education Program workloads for each county represent the
combined staff needs for Land Conservation Department and UW-Extension staff.
The Information and Education Program is detailed in Chapter VI.

Washington County: There is an estimated need of 9 to 15.5 full-time
staff equivalents over the eight year period. For each of the first three
project years, the anticipated need is between two and three full-time
staff equivalents. For each of the last five project years, the
anticipated need is for about one full-time staff equivalent.

In addition, the estimated Information and Education Program workload will
be about 400 hours during the first year. The workload during the
remaining years is estimated to range from 200 to 400 hours per year.

Fond du Lac County: There is an estimated need of 5.5 to 9 full-time
staff equivalents over the eight year period. For each of the first three
project years, the anticipated need is between one and two full-time staff
equivalents. For each of the last five project years, the anticipated
nheed is between .5 and one full-time staff equivalents.

In addition, the estimated Information and Education Program workload will
be about 400 hours during the first year. The workload during the
remaining years is estimated to range from 200 to 400 hours per year.

Ozaukee County: There is an estimated need of 1.5 to two full-time staff
equivalents over the eight year period. For each of the first three
project years, the anticipated need is between .25 and .5 full-time staff
equivalents. For each of the last five project years, the anticipated
need is between .1 and .25 full-time staff equivalents.

Sheboygan County: There is an estimated need of 1.5 to three full-time
staff equivalents over the eight year period. For each of the first three
project years, the anticipated need is between .25 and .5 full-time staff
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equivalents. For each of the last five project years, the anticipated
need is between .2 and .3 full-time staff equivalents.

Dodge County: There is an estimated need of less than .5 staff
equivatents over the eight year project period.

UrBAN IMPLEMENTATION.

UrBAN BupGET NEEDS

City of West Bend: The cost of implementing the urban stormwater management
programs recommended in Chapter IV were estimated for portions of the West
Bend Study Area contained in the Silver Creek, Quaas Creek, and West Bend
subwatersheds. The estimated costs that are discussed include the
construction and maintenance costs for detention and infiltration devices, and
the cost of accelerated street sweeping.

Cost estimates for feasibility studies, stormwater management planning, or
practice design and certification have not been made at this time, although
they are important components of implementing the stormwater management
program. Costs associated with making and implementing any needed changes in
the city’s construction erosion control program are also not included. The
Nonpoint Source Control Program will cover a portion of the cost associated
with these activities, as discussed elsewhere in this chapter.

Cost information for the alternative urban pollution control programs
evaluated for the Silver Creek Subwatershed is presented in Table 85. Cost
information for the Quaas Creek Subwatershed is presented in Table 86, and
information for the West Bend Subwatershed is presented in Table 87. These
tables present the capitol cost and equivalent annual cost, including
maintenance, of the alternative programs. For each program, these costs are
presented for controls on the existing urban area, on the planned urban area,
and on the future (existing plus planned) urban area. A cost-effectiveness
indicator is also presented for each program.

Based on the information in these tables, preliminary estimates can be made of
the state and local funds that would be needed to implement the recommended
programs in the Silver Creek, Quaas Creek, and West Bend subwatersheds. A1l
costs associated with practices for planned urban development must be borne
Tocally, since these costs are not eligible through the Nonpoint Source
Control Program. Therefore, the estimated local share of implementing
practices in planned areas can be taken directly from these tables. State and
local costs associated with implementing these programs in existing urban
areas are not readily apparent from these tables, however, since the Nonpaint
Source Control Program covers 70 percent of the capitol cost of infiltration
and detention and 50 percent of the cost of accelerated street sweeping, while
30 to 50 percent of these capitol costs plus all maintenance costs musi be
borne Tocally.
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Table 88 is presented to show the state and Tocal cost of implementing
alternative programs in the existing urban area.

Table 88 presents the estimates of the state and local costs for installing
and maintaining practices in the existing urban areas. In this table the
total capitol costs cover detention and infiltration, the state cost shares
represent 70 percent of the capitol costs of detention and infiltration, and
the local shares are presented both as 30 percent of the capitol cost of
detention and infiltration and as the equivalent annual cost of amortizing
this Tocal capitol cost plus all anticipated maintenance costs.

A summary of costs based on Table 88 are presented below for each
subwatershed. Costs that are associated with programs aimed at achieving the
primary water resources objectives are presented first, followed by costs
associated with alternative programs that would achieve less reduction in
poltutant lToading and only secondary water resources objectives.

In the Silver Creek Subwatershed, Alternative Program #3 appears to be the
most feasible based on more detailed studies by the Regiocnal Planning
Commission (SEWRPC, 1988).

1. The state share of the total capitol cost would be $250,000.

2. The local share of the total capitol cost would be $108,000; the
equivalent annual cost of capitol expenses and maintenance would
be $25,000.

In the Quaas Creek Subwatershed, controls implemented in the existing area as
part of Programs #5 or #4 would have the following costs:

1. The state share of the total capitol cost would range from
$168,000 to $189,000.

2. The local share of the total capitol cost would range from
$72,000 to $81,000; the equivalent annual cost of capitol
expenses and maintenance would range from $17,000 to $19,000.

Controls implemented as part of Program #2 or #6 in the ex1st1ng urban areas
of Quaas Creek would have the following costs:

1. The state share of the total capitol cost would range from $0
to $187,000.

2. The local share of the total capitol cost would range from $0 to

$80,000; the equivalent annual cost of capitol expenses and
maintenance would range from $0 to $18,000.
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In the West Bend Subwatershed, controls implemented in the existing area as
part of Programs #4 or #1 would have the following costs:

1. The state share of the total capitol cost would range from $0.91
million to $1.19 million.

2. The Tocal share of the total capitol cost would range from
$390,000 to $510,000; the equivalent annual cost of capitol
expenses and maintenance would range from $90,000 to
$117,000.

Controls implemented as part of Program #2 or #5 in the existing urban areas
of the West Bend Subwatershed would have the following costs: '

1. The state share of the total capitol cost would range from $1.19
million to $1.46 million.

2. The local share of the total capitol cost would range from
$510,000 to $624,000; the equivalent annual cost of capitol
expenses and maintenance would range from $117,000 to $144,000.

A program that addresses all of the existing urban areas in the city of West
Bend Study Area would cost the state about $1.75 Million plus additional funds
for more detailed planning and design work. The equivalent annual Tocal cost,
which includes operation and maintenance of practices and the local share of
practice construction, would be about $170,000. The cost of controls for
planned urban development through the year 2000, which must be borne Tocally
unless other grant programs become available, would be about $4 Million.

ViLLAGES oF KEWASKUM, CAMPBELLSPORT, AND NEWBURG

The cost of implementing the urban stormwater management programs recommended
in Chapter IV were estimated for these three study areas. The estimated costs
that are discussed include primarily construction and maintenance costs for
detention and infiltration devices, since accelerated street sweeping is
generally not cost-effective for these communities.

Cost estimates for feasibility studies, stormwater management planning, or
practice design and certification have not been made at this time, although
they are important components of implementing the stormwater management
program. Costs associated with making and implementing any needed changes in
the villages’ construction erosion control programs are also not included.
The Nonpoint Source Control Program will cover a portion of the cost
associated with these activities, as discussed in this plan.

Cost information for the alternative urban pollution control programs
evaluated for the Kewaskum Study Area is presented in Table 89. Cost
information for the Campbellsport Study Area is presented in Table 90, and
information for the Newburg Study Area is presented in Table 91. These tables
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present the capitol cost and equivalent annual cost, including maintenance, of
the alternative programs. For each program, these costs are presented for
controls on the existing urban area, on the planned urban area, and on the
future {existing plus planned) urban area. A cost-effectiveness indicator is
also presented for each program.

Based on the information in these tables, preliminary estimates can be made of
the state and local funds that would be needed to implement the recommended
programs in these study areas. All costs associated with practices for
planned urban development must be borne locally, since these costs are not
eligible through the Nonpoint Source Control Praogram. Therefore, the
estimated local share of implementing practices in planned areas can be taken
directly from these tables. State and local costs associated with
implementing these programs in existing urban areas are not readily apparent
from these tables, however, since the Nonpoint Source Control Program covers
70 percent of the capitol cost of infiltration and detention and 50 percent of
the cost of accelerated street sweeping, while 30 to 50 percent of these
capitol costs plus all maintenance costs must be borne Tocally.

Table 92 presents the estimates of the state and local costs for installing
and maintaining practices in the existing urban areas for these three study
areas. In this table the total capitol costs cover detention and
infiltration, the state cost shares represent 70 percent of the capitol costs
of detention and infiltration, and the local shares are presented both as 30
percent of the capitol cost of detention and infiltration and as the
equivalent annual cost of amortizing this local capitol cost plus all
anticipated maintenance costs.

A summary of costs based on Table 92 are presented below for each study area.

In the Kewaskum Study Area, controls implemented in the existing area would
have the following costs:

1. The state shares of the total capitol cost for programs that
will meet the pollution reduction goals range from $288,000
to $527,000.

2. The Tocal shares of the total capitol cost for these programs
range from $102,000 to $226,000; the equivalent annual cost
of capitol expenses and maintenance would range from $23,000
to $52,000.

The cost of controls for planned urban development through the year 2000,

which must be borne locally unless other grant programs become available,
would be about $1 Million.
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In the Campbellsport Study Area, controls implemented in the existing area
would have the following costs:

1. The state shares of the total capitol cost for programs that
will meet the pollution reduction goals range from $63,000 to
$354,000.

2. The Tocal shares of the total capito] cost for these programs
range from $27,000 to $152,000; the equivalent annual cost of
capitol expenses and maintenance would range from $6,000 to
$35,000.

The cost of contrels for planned urban development through the year 2000,
which must be borne Tocally unless other grant programs become available,
would be about $180,000.

In the Newburg Study Area, controls impTlemented in the existing area would
have the following costs: :

1. The state shares of the total capitol cost range from $133,000
to $347,000.

2. The local shares of the total capitol cost for these programs
range from $57,000 to $118,000; the equivalent annual cost of
capitol expenses and maintenance would range from $13,000 to
$27,000,

The cost of controls for planned urban development through the year 2000,

which must be borne locally unless other grant programs become available,
would be about $1.4 Million.

UrBaN STAFFING NEEDS

Urban staffing needs have not been quantified at this time.
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CHAPTER VI
INFORMATION AND EDUCATION PROGRAM

PURPOSE AND PERSPECTIVES

The primary purpose of this Information and Education Program for the East-
West Watershed is to enhance impTementation of watershed plan objectives. It
was prepared as part of an ongoing and dynamic planning process. Incorporated
in its preparation were both rural and urban basinwide educational strategies.
These, in turn, were based upon survey data from rural and urban landowners
and users, public meeting results committee and ad hoc group suggestions,
staff interviewed, and other participatory processes.

In order to help ensure judicious use of funds for maximum impact, the
educational program planning was viewed from a number of different
perspectives. These included:

1. Key audiences capable of registering the greatest impacts on
the resource base.

2. Key messages from the watershed project needing to be
relayed.

3. Potential uses and outcomes of specific activities.

4. Levels of effort from different sources meshing for
collective impact in improving water quality.

5. Critical timelines which might necessitate shifts in
strategy.

6. Educational approaches prospectively to be employed.

The resulting educational plan for the East-West Watershed includes
recommendations for both general and specifically targeted activities. It
recognizes that carefully and specifically targeted audience groups hold the
key to actions that can result in fairly immediate, substantial, and known
improvements to water resource features. At the same time, the educational
plan acknowledges that educational activities designed for general or broad
audiences are important. They can help influence both short-term and Jong-
term management decisions. In part, this is a recognition that nhumerous
"encounters" with information are often required to motivate positive action.
The general activities also address certain public "right-to-know" and

219






"building project momentum" objectives. Even so, however, the targeting of
audiences and refinement of messages will occur to the greatest degree
possible to benefit from advantages in cost-efficiencies and potentials for
program impact.

Key AubpIENCE GROUPS

Ideally, the watershed project would be able to uniformly reach all key
audiences effectively throughout the entire implementation period. The
realities of limited staff and resources, however, will likely requires
reprioritizing and shifts between areas as important stages of the project
unfold. The key audience groups -- as identified in the ural and urban
educational strategies, and as contained in the East-West Watershed
Fducational Plan -- include:

Rural Landowners and Operators
Agricultural Organizations

Elected and Appointed Officials
Conservation and ENvironmental Groups
Civic and Service Groups

Urban Homeowners/Residents

Lake Residents/Organizations
Developers and Builders

Business and Industry Associations
Local Media Representatives

The General Public
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Some of the above are uniquely rural or urban; others show considerable
overlap. Priority can be ascertained by the extent to which respective
listing occurs in the accompanying table found in Appendix F. For the project
“sign-up period,"” these audiences will be addressed according to the following
desired outcomes, tentatively given in decreasing order of priority:

1. Watershed project participation, largely through establishment of a
cost-sharing contract -- either by units or government or rural
landowners.

2, Community action through regulation of nonpoint source pollution
(ordinances) or proper management (public works program).

3. Widespread individual action on a voluntary basis -- no cost-sharing
contract -- including urban homeowners/residents using better
"housekeeping” practices.

4. Complementary programs utilized to achieve water quality objectives

through means, and perhaps in areas, slightly different than the
watershed project will address.
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5. Support of the watershed project through newly discovered or
reawakened convictions regarding Milwaukee River Program goals
(persons may be motivated to voice this).

6. Increased awareness that the project exists and of what is being
accomplished (the public’s "right-to-know" without any action
necessarily).

More than one of these outcomes could apply in any given instance, and there

would Tikely be some interchangeability both within the respective groups and
over time.

TYPES OF ACTIVITIES

There are different types of Information and Education Program activities
including in the educational plan, as distinguished below by the outcome(s)
sought:

1. Activities that motivate individuals and/or groups to action
through participation in the watershed project.

2. Activities that provide instruction on how to take
appropriate action.

3. Activities that develop an understanding of how the priority
watershed project works (describing steps involved in
planning, timeline, etc.).

4. Activities that share project progress, to reinforce
awareness and perhaps motivate by peer pressure.

5. Activities that promote complementary programs which may
address project objectives, but in a different fashion.

These may be regarded as activity outcomes or objectives which serve to
complement the broad educational goals. established for the Milwaukee River
Priority Watersheds Program (attached).

LEVELS OF ACTIVITIES

Fducational planning for the East-West Watershed Project was complicated by
the broader framework of the Milwaukee River Basin, within which it lies. The
plan presented in this chapter addresses activities designed specifically for
the East-West Watershed. A separate Basinwide Information and Education Plan
addresses activities recommended for completion at the area or state level.
The following levels of activities are thus distinguished for educational
planning and implementation purposes:
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Watershed-Specific: Activities specifically designed and intended for use
in the East-West Watershed. Other watershed projects may have comparable

educational activities recommended which can "draw from" those undertaken

here, however, some restructuring or adaptation would be needed.

Basinwide: Activities, including educational materials, that have a
potential for immediate use in the East-West Watershed, and which would
make the project more effective. These activities, however, are
undertaken for a broader, multi-watershed purpose under the Milwaukee
River Program.

Statewide: Activities, particularly educational materials and training
programs, undertaken to meet a widespread educational need (beyond the
Milwaukee River Basin) but which may prove useful for successful East-West
Watershed Project.

It should be noted that activities designed to reach smaller, targeted
audiences with specific messages are best carried out in rural areas and
smaller geographic units (individual watersheds, at largest). Activities
designed to establish more general awareness among large groups representing a
range of audience types are best carried out in a metropolitan media market at
the basinwide level. The East-West Watershed Educational Plan guides the
former, but will also benefit from the later.

Some activities, such as newsletters, are designed to communicate messages to
several target audiences. Here, even though a specific subgroup may be the
primary recipients of information provided in a given newsletter issue, there
is recognized benefit in having all groups know what is occurring and why.
Over time, project efforts will thus be seen as equitably balanced, for
example, between urban and rural areas.

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 contracts with as many eligible individuals and
communities as possible {ordinance development and housekeeping practices can
be pursued after this period ends, as 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 on-on-one contacts
illustrate a most fundamental type of educational. However, they are
considered a part of the technical implementation process and budgeted for
elsewhere. Key educational materials, nevertheless, which will make this
process more effective are covered here or in the Basinwide Information and
Education Plan.

The educational plan table in Appendix F reflects a collective decision on the
part of the counties to informally practice a "lead county concept” in
sequentially implementing the five priority watershed plans under the
Milwaukee River Program. Having Fond du Lac and Washington counties serve as
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"co-leaders" for the multi-county educational activities in the East-West
Watershed should result in greater efficiencies.’ This is because Sheboygan,
Ozaukee, and especially Dodge counties each contain a very small portion of
the watershed -- and much of Sheboygan’s slightly Targer share is in state
ownership. Examples of activities affected by this "deferral" to lead
educational counties would be tours, publications, news releases, and public
meetings. Because Washington County has substantial involvement in other
watersheds as well, Fond du Lac County would be Tooked to as a lead
contributor for activities such as the watershed newsletter.

Procram EvoLuTION AND EpucaTiONAL PLAN UPDATES

As noted previously, the East-West Watershed Educational Plan was prepared as
a part of an ongoing process, and within the context of its position a some of
the five priority watersheds in the Milwaukee River Basin. As such, its
position as the first watershed project to be implemented is very important.
The watershed-specific educational plan wa completed while in Urban
Information and Education Strategy and a Basinwide Information and Education
Plan were still under preparation. Thus, while drawing from important
elements of these two documents to "fit" within a proper framework and
establish a pattern of consistency, the East-West Watershed Educational Plan
had to move forward on a base of "best assumptions to date." The most crucial
of these assumptions have been noted in these background sections.

For these reasons, educational plan updates will occur. They have tentatively
been scheduled on an annual basis; and it is likely that the first such update
will rank among the most important. The first year of project implementation
with its new insights will have been completed--as well as other watershed
plans and the two major documents referenced above. These basinwide
"umbrella" documents in particular contain much support information and policy
positions that could not be included in this chapter. If changes in Milwaukee
River Basin educational program direction were to occur, for example, it could
affect East-West Watershed educational programming. No dramatic changes are
foreseen at this time, however; and every attempt has been made to ensure that
the East-West Watershed Educational Plan--including descriptive accounts of
activities--"meshes" well with the basinwide effort. This approach will also
help govern decision-making in the other adjoining watershed projects.

It is likely that the first years of educational activity within the East-West
Watershed will be among the most ambitious. The groundwork for a successful
and extensive program needs to be laid. However, the relative absence of

IEor the other Milwaukee River Watersheds, the roles would be reversed: Sheboygan County would assume an
educational lead for the North Branch; Czaukee County would assume the lead for at leasl the agriculiural portion of the South
Branch; and Washington County (perhaps assisted by Ozaukee County) could assume leadership for Cedar Creek, In all
cases, tandowners would still be referred to, and work with, their respective county LCD. Ht Is simply the county portions of the
basinwide educational worklead that would be divided for efficisncy; and primary identity for certain activities woutd thus
reside in the counties that are most logical.
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activities listed beyond the initial years should not be construed as a plan
to do less educationally. Rather, any apparent disparity in activities for
succeeding years reflects a presently unclear picture of needed commitments --
both staff and funding. It is also likely, therefore, that the educational
plan table will be updated annually.
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CHAPTER VI
PROJECT EVALUATION AND MONITORING

PROJECT EVALUATION

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

1. First, progress in carrying out the education and technical
assistance workloads identified in this plan will be tracked.

2. Second, changes in nonpoint source polluiant loading
anticipated from cooperating landowners will be tracked.

3. Third, changes in the water resources themselves will be
monitored.

EvaLuaTIiNG LocAL IMPLEMENTATION

PUrRPOSE

Information for this element will be used jointly by local project managers,
state support staff from the Department, and staff from other supporting
agencies to identify adjustments needed in project implementation.

MeETHODS

The information and technical assistance workload for each unit of government
is identified in this watershed ptan. Annual work plans consistent with this
watershed plan will be prepared by local units of government and the UW-
Extension, and approved by the Department as a requirement for receiving
continued financial assistance under this watershed project. Progress towards
the goals set forth in these materials will be the basis for this evaluation.

RESPONSIBILITY, SCHEDULE, AND REPORTING

Semi-annually each unit of government identified in this plan as having a
significant role in the control of rural or urban nonpoint sources will

summarize its progress towards meeting the annual work objectives of this
plan, as modified by subsequent annual workplans. These reports will be
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submitted to the Department, and used as a basis for discussing project
progress and possible changes that may be needed.

Annually, the Department will coordinate project evaluation meetings with
these units of government and will prepare an annual project summary report.

EvALUATING CHANGES IN LAND MANAGEMENT

PurPOSE

This information will be used to track progress being made towards poliutant
reduction goals, and will serve in part as an indicator of project success.

METHODS

Rural Changes: The following indicators will be used to evaluate the change
in pollutant loading from rural nonpoint sources:

The reduction in sediment delivered from upland erosion.

The reduction in sediment delivered from streambank erosion.
The improvement of degraded streambanks.

The reduction in the estimated phosphorus toading from
barnyards.

5. The reduction in critical acres winterspread with manure.

6 Other indicators as needed.

F-J L, L

For each of these source categories, three calculations will be made. These
include:

1. The reduction in mass loading.

2. The percent reduction in mass loading from the source
category.

3. The percent of the target reduction goal met for the source
category.

The first calculation will be made for each stream segment and subwatershed.
The other calculations will be made only by subwatershed. Separate
calculations will be developed based on:

1. Practices included on cost share agreements.
2. Practices actually installed.

Urban Changes: The following indicators will be used to evaluate the change
in poliutant loading from existing urban areas and from planned future urban
areas:

1. The reduction in lead and suspended solids mass loading from
practices retrofitted on existing areas.
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2. The change in mass loading of lead and suspended solids and
the change in stream hydrology from implementation of more
detaited stormwater management plans or ordinances for future
development. In addition, the adoption or modification, and
enforcement of construction erosion control ordinances will
be used as an indicator of accomplishment.

Separate calculations will be developed based on the following:

1. Practices included on cost share agreements or in stormwater
management plans.

2. Practices actually installed.

RESPONSIBILITIES, SCHEDULES AND REPORTING

Counties will maintain and update their own inventory data base as needed to
perform the required calculations. Inventory updates will include changes
resulting from revised baseline data as well as changes resuiting from
practice installation.

Annually, each county will summarize and submit the required reports to the
Department. In addition, each county will attach a landowner tracking sheet
to each cost share agreement it sends to the Department. The tracking sheet
will include summary information concerning the original inventory conditions
and management category determinations, and changes in inventory conditions
and management category determinations where applicable.

Where urban modeling tools are required and in the domain of the Department,
the Department will either assist the community in developing the required
information or will make the tools available for use.

Information submitted to the Department will be incorporated by it into the
annual project summary report.

EVALUATING CHANGES IN WATER RESOURCES

PURPOSE
The purpose of water resource evaluations is to determine if the water
resource objectives set forth in this watershed plan are being attained. This

information, in conjunction with changes in pollutant loading, will serve as
an indicator of project success.
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MonNxTORING METHODS

Water quality evaluations for streams and rivers will be based on changes in
chemical and bacteriological parameters as well as on changes in several
resource components including stream habitat, macroinvertebrate populations,
fish communities, and aquatic plant populations. Water quality evaluations
for Takes will be based on changes in trophic status as indicated by nutrient
status, chlorophyll concentrations, and water clarity. :

SITE SELECTION

Evaluation monitoring sites will be selected in areas where the chance for
water quality improvements is greatest, based on the severity of existing
pollution sources and the potential of the stream for improvement. The
monitoring effort will be structured to provide intensive monitoring at a
limited number of sites.

Theﬁfhree site selection criteria include the severity of the nonpoint sources
to be-controlled, the expected response in the water resource, and site
accessibility. Table 93 shows potential evaluation monitoring sites.

Lakes: -Auburn and Lucas lakes will be used for reference monitoring because
-théir pollutant loads are acceptable and their trophic status and drainage
areas: are relatively stable. Crooked and Green lakes are chosen because they
can' be expected to show improvement as nonpoint sources are controlled.

Streams: Eleven stream sites are chosen for monitoring.

~ Monitoring in Watercress Creek will be used to evaluate water quality ‘and
~habitat -improvement resulting from rural nonpoint source control measures
in the headwaters area. :

-+ Two of ‘the three sites on the East Branch of the Milwaukee River will be
established near State Highway 28 and County Highway "H" to evaluate the
effects of feedlot and streambank controls.

The Rustic Road station on the West Branch of the Milwaukee River is
designed to evaluate nutrient reduction and status of aguatic plant
communities. An additional station on the West Branch will be established
to evaluate the effects of rural nonpoint source controls in the Wayne
Marsh Subwatershed.

Stations along Kewaskum Creek will also be established to evaluate the
water qua1ity impacts of rural nonpoint source controls.

The stations on the Lower Mainstem of the Milwaukee River will be
established at the site of the former Woolen Mills Impoundment in the city
of West Bend, and at the village of Newburg. Monitoring at the Woolen
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Mills site will be used to evaluate the effects of rural and urban
nonpoint source controls as well as the effects of fish management
activities. The monitoring at Newburg will be used to evaluate the effects
of rural controls.

Stations on Silver Creek in the city of West Bend will be used to evaluate
the effects of urban nonpoint source controls placed on existing and
planned urban areas.

Sites on Quaas Creek will be established to evaluate the effect on water
quality of rural nonpoint source controls, and of urban controls placed
primarily on planned urban areas such as the industrial park.

Some flexibility may be required to adjust the evaluation monitoring plan so
that monitoring evaluation stations are not located in areas where there is
minimal landowner cooperation.

SCHEDULES, REPORTING, AND RESPONSIBILITIES

The schedule for pre-project monitoring is as follows:

Watercress Creek: fall 1989; spring, summer 1990.

East Branch Milwaukee River: fall 1989; spring, summer 1990.

West Branch Milwaukee River (Wayne Marsh): fall 1989; spring, summer 1990,
West Branch Milwaukee River (Rustic Road): summers of 1990, 1993, 1996.
Upper Mainstem Milwaukee River (Campbellsport): This station will be
established if the impoundment is removed.

Kewaskum Creek: fall 1989; spring, summer 1990.

Milwaukee River {West Bend): fall 1989; spring, summer 1990.

Milwaukee River {Newburg): fall 1989; spring, summer 1990,

Silver Creek: fall 1989; spring, summer 1990.

Quaas Creek: fall 1989; spring, summer 1990,

Lakes {Auburn, Lucas, Crooked, Green): 1989, 1991, 1993, 1995 (once in the
spring, once in the winter, and three times during the growing season.)

Post-project monitoring will be conducted at sites where pre-project
monitoring has been conducted so that changes in water quality, habitat, or
biota can be determined.

The Department is responsible for evaluation monitoring, data analysis, and
interpretation. The Department is also responsible for documenting in
evaluation monitoring reports the results of pre and post project evaluation
monitoring. These reports will be used in preparing annual project evaluation
reports and in preparing the final project report.
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APPENDIX A
STATE OF WISCONSIN WATER QUALITY STANDARDS
FOR STREAMS AND LAKES IN THE WATERSHED

Water Quality Parameter

Minimum Maximum Maximam Maximum
Maximum PH Dissolved Fecal Un-jonized Total
Stresm Temperature Range Oxygen Coliform Ammonia Ammonia
Classification Use {"F) (s.u.) {mg/L) (counts/100 m{) (mg N/L) {mg N/L) Other
Full fish and squatic  Trout Balanced -1 6.0-9.0° 6.0* - 0.02 - 567
Llife Warm water aquatic 89! 6.0-9.0° 5.0 - 0.04 - -
community
Intermediate Unbalanced aguatic - 6.0-9.0 3.0 - - 3-6° 57
community
Marginal Effluent channel, - 6.0-9.0 1.0 - . - -5
wetland, diffuse
surface water
Recreationel use Full body contact - . - 200-400° - - -

Yhere shall be no temperature changes that may adversely affect aquatic life. MNatural daily and seasonal temperature fluctuations shall be maintained.
Ihere shall be no significant artificial increases in temperature where natural trout or stocked salmon reproduction is to be protected.
*he pH shall be within the rante of 6.0 to 9.0 standard units, with o change greater than 0.5 unit outside the estimated natural seasonal maximum and minimum.

Dissolved oxygen shall be not lowered less than 7.0 mg/L during the trout spawning.
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-2 -

*Unauthorized concentrations of substances are not permitted that alone or in combination with other materials present are toxic to fish and other aguatic life. The
determination of the toxicity of a substance shall be based upon the available scientific data base. References to be used in determining the toxicy of a substance
shall include, but not be limited to GQuality Criteria for Water, EPADAL40/9-76-003, U.S. Environmental Protection Agency, Washington, DC, 1976, amd Quality Criteria
1973, EFA-R3-73-003, National Academy of Sciences, Mational Academy of Engineering, U.S. Government Printing Office, Washington, DC, 1974. Guestions concerning the
permissible levels, or changes in the same, of a substance or combination of substances or unedefined toxicity to fish and other biota, shall be resolved in
eccordarce with the methods specified in Water Quality Criteria 1972 and Standard Methods for the Examination of Water and Wastewater, 14th Edition, American Public
Health Association, New York, 1974, or other methods approved by the Department of Natural Resources,

Streams classified as trout waters shall not be altered from natural background by effluent that influence the streat environment to such an extent that trout
populations are adversely effected.

’substances that will cause objectionable deposits on the shore or in the bed of & body of water shall not be present in such smounts as to interfere with public
rights in waters of the State. Floating or submerged debris, oil, scum, or other materials shall be be present in such amounts as to interfere with public rights in
waters of the State. Materials producing color, odor, taste or unsightliness shall not be present in such amounts as to interfere with public rights in waters of the
State. Substances in concentrations or combinations which are toxic or harmful to humans shall not be present in amounts found to be of public health significance,
nor shall substances be present in amounts which are acutely harmful to animal, plant or aguatic life.

rotal ammonia, expressed as N, shall not exceed 3 mg/L during the warm months (May-October) and 6 mg/L during the cold months (November-April).

*fecal coliform shall not exceed a monthiy geometric mean of 200 counts/100 mi based on not less than five samples per month, nor a monthly geometric mean of 400
counts/100 ml in more than 10% of all samples during any month.
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APPENDIX B

NONPOINT SOURCE POLLUTION CONTROL GUIDELINES
FOR INFILTRATION DEVICES IM URBAN AREAS

Residential®

Infiltration Rooftop

Institutional®

Parking Lot

Device Type

0 - 5,000 sq. ft.

5,000 - 500,000 sq. ft.

Pretreatment with grit chamber.*
Depth to GW > 3 ft.

Infiltration basin® Mo pretreatment.

Depth to GW > 3 ft.

Infiltration trench® Pretreatment with grit chamber.4

Depth to GW > 3 ft.

No pretreatment.
Depth to GW > 3 ft.

Pretreatment with grit chamber.”
Depth to GW > 3 ft.

Grassed $wale’ Mo pretreatment.

Depth to GW > 3 ft.

other infiltration practices Redirect downspouts and slope Redirect downspouts

driveways to lawn for to Lawn for
infiltration. No pretreatment. infiltration. MNo
pretreatment.

Pretreatment with grit
chamber.’ Depth to G > 3
ft.

Pretreatment with grit
chamber. Depth to GW > 3
fr.

Pretreatment with grit
chamber. Depth to GW > 3
ft.

Slope lots to grass buffer
strip.

Pretreatment with grit
chamber.* Depth to GW > 3 ft.
GW monitoring recommended.

PretreatTent with grit
chamber.” Depth to GW > 3 ft.

GW monitoring recommended.

PretreatTent with grit
chamber.” Depth to GW > 3 ft.
GW monitoring recommended.

Yulti- and single-family dwellings.
2Chur‘ches, schools, and hospitals.

*Infiltration should take place through a surface tayer of soil where feasible, to minimize risk of groundwater contamination.

‘oretreatment is considered for infiltration devices to minimize maintenance. There may be incidental protection to grourdwWater from pretreatment devices. AlL

?retreatment devices should be equipped with oil and grease traps.
special construction techniques are required te maintain original soil permeability.





114

NONPOINT SOURCE POLLUTION CONTROL GUIDELINES

FOR INFILTRATION DEVICES

Commercial?

Infiltratio?
Device Type

Rooftop Runoff

Parking Lot Runoff

0-10,000 sq. ft.

> 10,000 sq. ft.

0-5,000 sq. ft.

5,000-500,000 sq. ft.

»>500,000 sq. ft.

Storage and Logding
Acres Runoff

Infiltration Basin®

Infiltration
Trench

Grassed Swale®

Other Control
Practices

No pretreatment.
Depth to GW > 3 ft.

No pretreatment,
Depth to GW > 3 ft.

No pretreatment.
Depth to GW > 3 ft.

Redirect downspouts
to lawn for
infiltration. No
pretreatment.

No pretreatment.
Depth to GW > 3 ft.

No pretreatment.
Depth to GW > 3 ft.

No pretreatment.
Depth to GW > 3 ft.

Pretreatment ¥ith
grit chamber.
Depth to GW > 3 ft.

Pretreatment ;ith
grit chamber.
Depth to GW > 3 ft.

Pretreatment with
arit chamber.?
Depth to GW > 3 ft.

Slope lots to grass
buffer strip.

Pretreatment with
grit chamber.’
Depth to GW > 3 ft,
GW monitoring
recommended,

Pretreatment with
arit chamber.”
Depth to GW > 3 ft.
GW monitoring
recommended.

Pretreatment with
grit chamber.’
Depth to GW > 3 ft,
GW monitoring
recommended.

Pretreatment with
wet sedimentation
basin.® Depth to GW
>3 ft. GW
monitoring
recommended,

Pretreatment with
wet sedimentation
basin.” Depth to GW
>3 ft. GW
monitering
recommended.

Pretreatment with
wet sedimentation
basin.’ Depth to GW
>3 ft, GW
monitoring
recommended.

Pretreatment with
grit chamber.’
Depth to GW > 3 ft.
GH monitoring
recommended.

Pretreatment With
grit chamber .’
Depth to GW > 3 ft.
GW monitoring
recommended.

Pretreatment with
grit chamber.

Depth to GW > 3 ft.
GW monitoring
recommended.

Ynfittration should take place through a surface layer of soil where feasible, to minimize risk of groundwater contamimation.

3

traps.

Retail and service cperations.
*The use of infiltration practices in storage areas must be reviewed on a case-by-case basis.

Special construction techniques are required to maintain original soil permeability.
Pretreatment is considered for infiltration devices to minimize maintenance.
chambers remove particles down to 100 u and wet sedimentation removes particle:

There may be incidental protection to groundwater from pretreatment devices. Grit
s clown to 40-100 u.

AlL pretreatment devices should be equipped with oil and grease
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NON-POINT SOURCE PCLLUTIOM CONTROL GUIDELINES
FOR INFILTRATION DEVICES

Industrial (uon-l-lam.rfat:tul-'ing)'1

Infiltration
Device Type

Rooftop Runoff

Separate Employee & Visitor
Parking Lot Runoff

0-10,000 sq. ft.

> 10,000 sq. ft.

$ 000-500,000 sq. ft.

> 500,000 sq. ft.

Storage and Loading
Area Runoff

Infiltration Basin'

Infiltration Trench’

Grassed Swale’

Qther Control Practices

No pretreatment. Depth
to GW > 3 ft.
No pretreatment. Depth
to GW > 3 ft.
No pretreatment. Depth

to GW > 3 ft.

Redirect downspouts and
driveways to lawn for
infiltration. No
pretreatment.

No
to

No
to

No
to

pretreatment.
GW > 3 ft.

pretreatment.
GW > 3 ft.

pretreatment.
GW > 3 fr.

Depth

Depth

Depth

Pretreatment with grit
chamber.’ Depth to GW >
3 ft. GW monitoring
recommended.

Pretreatment with grit
chamber .’ Depth to GW >
3 ft. GW monitoring
recommended.

Pretreatment with grit
chamber.’ Depth to GW >
3 ft. GW monitoring
recommended.

Pretreatment with wet
sedimentation basin.
Depth to GW > 3 ft. GW
monitoring recommended.

Pretreatment with wet
sedimentation basin.
Depth to GW > 3 ft. GW
monitoring recommended,

Pretreatment with wet
sedimentation basin.
Depth to GW > 3 ft. GW
monitoring recommended.

Infiltration prohibited.

Infiltration prohibited.

Pretreatment required.3
Depth to GW > 3 ft. GW
monitoring recommended.

lnfiltration should take place through a surface layer of soil where feasible, to minimize risk of groundwater contamination.

2Special. construction techniques are required to maintain original soil permeability.
Spretreatment is considered for infiltration devices to minimize maintenance.

?retreatment devices should be equipped with oil and grease traps.
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 grourdwater from pretreatment devices. All





NON-POINT SOURCE POLLUTION CONTROL GUIDELIMES
FOR INFILTRATIOM DEVICES

Industrial (Manufacturing)®

infiatratio? Rooftop Runoff Separate Employee & Visitor Storage and Lo%ging

Device Type 0-10,000 sq. ft. > 10,000 sq. ft. Parking Lot Runoff Area Runoff

Infiltration Basin' Infiltration prohibited. Infiltration prohibited. Infiltration prohibited. Infiltration prohibited.

Infiltration Basin! Infiltration prohibited. Infiltration prohibited. Infiltration prohibited. Infiltration prohibited.

Grassed Swale’ Pretreatment”. Depth to GW » Pretreatment”. Depth to GW > Pretreatment’, Depth to GW > Pretreatment”. Depth to GW >
3 ft. G monitoring 3 ft. oW monitoring 3 ft. GW monitoring 3 ft. GW monitoring
recommended, recommended. recommended. recommended.

Other Control Practices

Infiltration should take place through a2 surface layer of soil where feasible, to minimize risk of groundwater contamination.

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. All
retreatment devices should be equipped with oil and grease traps.

For the purpose of this table, industrial (manufacturing) consists of production industries. An example would be an industry with smokestacks that have the potential
for emitting particulates that will settle on building rooftops and parking lots.

Good materials management practices should be practiced to prevent the risk of generating contaminated runoff in the first place.

g¢e

3





APPENDIX C

ALTERNATIVE BEST MANAGEMENT PRACTICES,
DESIGN CRITERIA, STANDARD, AND
SPECIFICATIONS FOR THE EAST-WEST
BRANCH MILWAUKEE RIVER WATERSHED

1. STREET SWEEPING

Description: Mechanical street sweeping to remove vegetative matter,
debris, and particulate from gutters. .

Purpose: In some urban areas within the East-West Watershed, intensified
urban street sweeping can provide an important water quality benefit when
combined with other practices in a comprehensive urban stormwater quality
control program. Intensified sweeping, meant to adequately clean streets
from late winter, prior to spring rains, through late fall when
pulverized leaf fragments are available for washoff to storm sewers.

Conditions: Cost sharing is authorized for the support of contract
sweeping, or for the support of "additional municipal staff" needed to
run equipment owned or rented by the municipality, in order to increase
street sweeping in critical areas from minimum levels to accelerated
levels.

Critical areas for each municipality are those defined in Chapters III
and IV of this priority watershed plan. Minimum levels are defined as
the municipality’s existing level of street sweeping. Accelerated levels
are defined as a frequency exceeding once every two weeks during the
period of Tate winter through late fall, or as further refined in this
watershed plan for the applicable municipality. This practice must be
augmented by other urban stormwater control practices as specified by
this watershed plan or as otherwise approved by the Department.

Cost sharing is limited to a five-year period for each eligible street
surface in a municipality. Eligible surfaces will not be covered by
cost-sharing more than once. The intensified street sweeping program for
each critical area must be maintained by the municipality for a period of
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ten years following the end of the two-year cost share period for that
critical surface,

2. AGRICULTURAL SEDIMENTATION BASINS
Description: This is a basin designed and constructed to reduce the
transport to surface waters and wetlands of sediment eroded from critical
agricultural fields.
Purpose;: The purpose of this practice in to detain sediment-laden runoff
from critical agricultural fields for sufficient time to allow the
majority of the sediment to settle out.
Cost Share Conditions:
1. Cost sharing is authorized for:
a. Sediment basin including embankments; principal and
emergency spillway structures, including anti-seep
collars; dewatering outlet; outlet protection; vegetation
and fencing.
b. Sediment basins for structures with embankments of six to
25 feet in height or with impoundment capacities of 15 to
50 acre-feet only when approved in writing by the
Department prior to construction.
c. Sediment basins serving drainage areas of up to 150 acres.
2. Cost sharing is not authorized for:

a. Basins having embankments exceeding 25 feet in height or with
an impoundment capacity of more than 50 acre feet.

b. Basins serving more than 150 acres.
¢. Basins located where failure may result in loss of 1ife.

Planning Considerations:

Sediment basins may come under the definition of dams and be subject to
the provisions of Chapter NR 333, Wisconsin Administrative Code, Dam
Design and Construction Standards. As of August 1988, Chapter NR 333 did
not apply to dams having a structural height of six feet or less, or a
storage capacity of 15 acre-feet or less. Also, Chapter NR 333 did not
apply to dams having a structural height of more than six feet but less
than 25 feet and a maximum storage capacity of less than 50 acre-feet of
water,
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Sediment basins meeting these design requirements are at best only 70 to
80 percent effective in trapping sediment. Smaller sediment particles
such as clay-sized particles will not be effectively controlled.
Consequently, these basins should not be used to treat runoff from
tributary lands unless those Tands have a reasonable degree of soil loss
protection. The sediment basin is meant only to provide for additional
water quality protection in situations where use of upland practices to
control lands below "T" is not practical.

Because soil particles already in transport are more difficult to control
than soil particles at the erosion site, this practice should only be
considered after on-site erosion control alternatives for meeting
sediment delivery goals have been exhausted.

Design Standards and Specifications

1. The sediment basin shall be designed using SCS Standards 350
(Sediment Basin) and 378 (Pond). In addition, the following design
specifications must be met:

a. The basin shall include the following components, which
are shown in Figure 1.

These components include: a runoff storage volume; a
sediment storage and permanent pool volume; a principal
spillway; a dewatering outlet for the runoff water storage
volume; and an emergency spilliway.

b. The minimum surface area of the runoff storage volume
(A;) shall be calculated as follows:

A, (ft?) = 625 x Ay, Wwhere A4 is the drainage area to the
basin in acres.

¢. The depth of the runoff storage volume from the top of the
sediment storage and permanent pool volume to the crest of
the principle spillway shall be at least two feet to
prevent resuspension of sediments.

d. The sediment storage volume shall be based on a design
period of 10 years.

e. The tength to width ratio of the runoff storage volume
shall be at Teast 2:1, and preferably 5:1. Baffles shall
be used when necessary to prevent short-circuiting in
basins. The shortest flow path shall be used to determine
the width to length ratio.

f.  The principal spillway shall include one or more outiets
for dewatering the runoff storage volume. The size of the
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outlet(s) shall be calculated so that dewatering takes at
least three days. The bottom hole or slot shall be at the
elevation of the sediment storage and permanent pool. No
hole shall be greater than four inches in diameter.

The following equation may be used:

A= AJ2n)®

20,428 * T * (4

where A = surface area of the outlet (ft?)
A, = surface area of basin (ft?)

h = head of water above the outlet

T = dewatering time (hr)

Cq = coefficient of contraction for the
outlet, about 0.6 for sharp edged
orifices.

g. The sediment basin shall discharge to a stabilized
drainageway protected from erosion. The principal
spillway outlet pipe shall discharge at the bottom of the
embankment.

h. The following maintenance provisions apply:

1. The embankment and emergency spillway shall be
inspected regularly to insure that it is
structurally sound and has not been damaged by
erosion. Repairs shall be made promptly.

2. If the sediment reaches the elevation of the sediment
storage and permanent pool elevation, the basin shall
be cleaned out.

3. ANIMAL LOT RELOCATION
Description and Purpose: Relocation of an animal lot from a critical

site such as a floodway to a suitable site to minimize the amount of
pollutants from the Tot to surface or groundwater.

Cost Share Conditions:
1. Cost sharing shall be authorized for:

a., Construction of fences and other items necessary to
confine the Tivestock on the new site.
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b. Removal of fences and other obstructions, and the
establishment of permanent vegetation on the existing site
necessary to stabilize the site to be abandoned.

c. Reconstruction or replacement of buildings and other
structures necessary for the relocation of the animal lot.
The maximum cost share amount for relocation of buildings,
structures, and lots shall be 70 percent of the
replacement cost up to the appraised value of the
buildings, structures, and lots to be replaced. Any
salvage value or resale value realized during the
maintenance period of the cost share agreement shall be
deducted from the appraised value.

d. Proper abandonment of wells abandoned as a result of yard
relocation.

2. A plan for relocation shall be approved by the Department, in
writing, prior to signing of the cost share agreement.

Design Standards & Specifications:

1. Wells shall be properly abandoned in accordance with the
requirements of Chapter NR 112, Wisconsin Administrative Code.

2. SCS field office guide standards and specifications as of December,
1988:

393 - filter strip

363 - diversion

558 - roof runoff management
342 - critical area planting
561 - heavy use area protection
382 - fencing

412 - grassed waterway

468 - lined waterway or outlet
484 - muiching

620 - underground outlet

350 - settling basin.

A -0 ~hP OO o

4. LIVESTOCK WATER PUMPS

Description: This is adopted as an eligible practice component under the
Shoreline Protection (Streambank Stabilization) Best Management Practice
contained in Chapter NR 120, Wisconsin Administrative Code.

Purpose: This component will allow the Tivestock operator to provide a

watering area for livestock that does not require livestock access to the
surface water from which the water is being drawn.
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Cost Share Conditions: Watering areas created through installation of
livestock water pumps must be stabilized against erosion and must provide
for the diversion of overland runoff tributary to the site. A suitable
vegetative buffer must be maintained between the watering area and the
stream to prevent water pollution from accumulated manure. Where
necessary, accumulated manure must be removed from the site as part of a
manure management plan,

Design Standards: Water pumps must be installed, used, and maintained
consistent with manufacturer’s specifications.

FISH HABITAT STRUCTURE

Description: This is adopted as an eligible practice component under the
Shoreline Protection (Streambank Stabilization) Best Management Practice
contained in Chapter NR 120, Wisconsin Administrative Code.

Purpose: This component will alTow the use of streambank stabilization
practices that incorporate fish habitat structures. This will enhance
integration of nonpoint source controls and fishery improvement.

Cost _Share Conditions: The cost share rate is 70% for this component,
subject to an increase to 80% under the provisions of Chapter NR
120.18(1)(c), Wisconsin Administrative Code. The maximum cost share
amount for stream bank stabilization practices involving fish habitat
structures shall be the cost share amount of the stream bank
stabilization without using the fish structure as part of the practice.

Design Standards: SCS Standard 395 will constitute the practice
component. Part of this standard requires that installation be in
accordance with designs approved by the Department’s fish manager and the
SCS biologist.

VEGETATIVE FILTER STRIP

Description: This practice is based on the guide standard for cropland
filter strips contained on pages 74-83 of the publication Effects of
Conservation Practices on Water Quantity and Quality (USDA-Soil
Conservation Service, October 1, 1988; 98 pages).

This practice is meant to refine SCS Standard 393 (Filter Strip). In
turn, this refined standard will be considered as an additional practice
component under the Critical Area Stabilization and the Shoreline
Protection Best Management Practices contained in Chapter NR 120,
Wisconsin Administrative Code.

Purpose: Vegetated buffers have been identified as a Best Management
Practice for stabilizing stream banks; enhancing fish and wildlife
habitat; and removing critical croplands from production. They may also
provide "filtering" of sediment, nutrients, pesticides and other
pollutants from upsiope croplands.
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Cost Share Conditions: Cost sharing may be provided for the following:

1. Establishment of vegetative cover.

2. Construction of level spreading structures and associated grading
necessary for the buffer to properly filter pollutants,

3. Obstruction removal.

Planning Considerations: Filter strip effectiveness is dependent upon
overland flow. Once soil particles are in transport it becomes
increasingly difficult and expensive to achieve adequate control,
particularly where flow becomes channelized prior to entering the
designed filter strip area.

For this reason the use of vegetative filter strips as a primary control
practice for controlling sediment delivery from Targer tributary areas
should only be considered after all options for on-site erosion control
have been exhausted.

SCS provides the following items to consider when designing or using
vegetated buffer strips:

1. Vegetated buffer strips are effective for removing sediment and
other suspended solids if flow is shallow and uniform.

2. Total phosphorus is not as effectively removed as sediment.

3. Buffers with concentrated or deeper channel-type flow are much less
effective than buffers with shallow uniform flow.

4. Research in Virginia indicates vegetated buffers on cropland are
only moderately effective for sediment and nutrient removal since
the majority of the flow entering the buffer was judged to be
concentrated. This problem is greater in hilly areas.

5. Effective cropland buffers have a limited expected 1ife due to
sediment buildup. For areas with significant soil loss, the
expected Tife may be three to five years. Lleveling and revegetating
may be necessary to reestablish the buffer.

6. Vegetation must be vigorous, dense sod forming, stiff upright type,
capable of remaining upright in heavy flows and during dormancy.
The vegetation should be tolerant of wet and dry conditions and
capable of recovering from inundation with water and sediment.

The Milwaukee River Wildlife Management staff specialist should be
contacted to discuss wildlife aspects of proposed filter strips.
However, vegetative requirements must be based primarily on filtering
effectiveness, and secondarily on value as wildlife habitat.
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Design Criteria: The following tables identify the filtering of overland

flow by vegetated buffers. These tables are derived from a procedure
contained in an SCS recommended article, "Predicting Runoff Pollutant
Reduction in Buffer Zones Adjacent to Land Treatment Sites" by Overcash,
Bingman and Westerman (Transactions of the ASAE - 1981). Minimum filter
strip widths shall not fall below minimums specified in SCS Standard 393.
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Table A-1
Buffer Area to Source Area Ratio

Soil Type % Reduction Ratio
joam, ‘ . 100%' \,07\
silt loam or 15%, 0.2
sandy clay loam 50% 0.1
silty clay loam (20%) 1.0
10% 0.4
Table A-2

Flow Length of Buffer to Source Area

0.2

0.4

07

Overland Flow Length -------

Qriginal Field

400 feet
300
200
100

400 feet
200
100

400 feet
300
200
160

400 feel
300
o200
,_-:.1’00" N

Reduced Ficld

365 feet
275
180

90

335 feet
250
165

85

Assumptions: rainfall intensity of 0.5 inches/hour; very good vegetated cover.

80

Buffer

35 feet (2 rods)
25
20
10

6§_“f_¢5:£_(4 rods)
0 (3 rods)
35 (2 rods)

1 (1rod)

110 feet
85
55
30 (2 rods)

160 feet

Paniyietde

120
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Table A-1
Buffer Area to Source Area Ratio

Soil Type % Reduction Ratio
loam, 100% 0.7
silt loam or 15% 02
sandy clay loam 50% 0.1
silty clay loam 20% >1.0
10% 0.4
Table A-2

Flow Length of Buffer to Source Area

------------ Overland Flow Length -—----s-srm-n-

Raltio Original Field Reduced Field Buffer
0.1 400 feet 3465 feet 35 feet (2 rods)
300 275 25
200 180 20
100 90 10
0.2 400 feet 335 feet 65 feet (4 rods)
300 250 50 (3 rods)
200 165 35 (2 rods)
100 8% 15 {1 rod)
0.4 400 feet 290 feet 110 feet
300 215 85
200 145 55
100 T 30 {2 rods)
0.7 400 feet 240 feet 160 feet
300 180 120
200 120 80
100 60 40

Assumptions: rainfall intensity of 0.5 inches/hour; very good vegetated cover.
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Table A-1
Buffer Area to Source Area Ralio

Soil Type % Reduction Ratio
loam, 100% 0.7
sill loam or 5% 0.2
sandy clay loam 50% 01
silty clay loam . 20% »1.0
10% 0.4
Table A-2

Flow Length of Buffer 10 Source Area

------------ Overland Flow Length --------m----

Ratio Original Field Regduced Field Buffer
0.1 400 feet 363 leet 35 feet (2 10ds)
300 215 28
200 180 20
100 o 10
0.2 400 feet 335 feel 65 feet (4 rods)
300 250 50 (3 rods)
200 165 35 (2 rods)
100 85 15 (1 rod)
0.4 400 feet 290 feel 110 feet
300 2is 25
200 145 55
100 TG 30 (2 rods)
0.7 400 fect 240 feet 160 fect
300 180 120
200 120 10
160 6{) 40)

Assumptions: rainfall intensity of 0.5 inches/hour very pond vegetaied eover,
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APPENDIX D
MILWAUKEE RIVER PROGRAM
BASINWIDE EDUCATIONAL GOALS

BASINWIDE GOAL PERTAINING TO EDUCATION

Educate key audiences regarding nonpoint source pollution and related resource
management problems and solutions, thereby helping to facilitate public
involvement, informed decision making, and plan implementation.

INFORMATION AND EDUCATION SUBCOMMITTEE-ADOPTED GOALS

The best available techniques, including research and survey results, will be
utilized in education strategy development, implementation, and evaluation.
The Milwaukee River Priority Watersheds Information and Education Program will
strive to:

a. Improve the awareness/understanding of the watershed
as a system, water quality problems, and the benefits
available through integrated resource management,
including particularly nonpoint source pollution
control.

b. Inform people about the potentials of and instill a
sense of responsibility or ethic for, the natural
resources within the Milwaukee River Basin.

c. Achieve widespread participation in, and support for,
the Priority Watershed and Integrated Resocurce
Management programs through the involvement of
broadly-based and diverse groups.

d. Develop and maintain a clear understanding of the seps
the Program will be taking among rural an urban
tandowners and users, watershed committees, community
leaders, and other groups.

e. Optimize both the use of rural and urban nonpoint
source pollution control measure through voluntary
cooperation, and the integrated use of complementary
resource management techniques.
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Coordinate and cooperate with other federal, state,
and local programs and promote all appropriate
implementation strategies {including mandatory
controls, where warranted) as mechanisms to achieve
water quality improvements.
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APPENDIX E
PLANNING METHODS

This chapter describes the methods used to collect and analyze the information
needed to develop this nonpoint source control plan. Key areas of inventory
and analysis that are covered here include:

a. The water resources assessment.
b. The nonpoint source assessment.

c. The process for setting water resources objectives and
nonpoint source reduction goals.

d. The development of the nonpoint source control strategy.

SURFACE WATER RESOURCE ASSESSMENT

Detailed assessments were conducted during 1985-86 by the Department’s
Southeast District staff on most of the perennial and intermittent surface
waters in the watershed. These assessments were done to identify the
conditions of each surface water resource, the pollutants or other factors
that are limiting or threatening resource use, the potential that the resource
might achieve with better land and water resource management, and the general
Jevel of management needed to achieve the maximum potential of the surface
water. The assessment procedures are summarized below.

STREAM SEGMENTATION

Prior to collecting field data, streams were segmented using aerial
photographs and topographic maps. The purpose of stream segmentation is
reflect the hydrologic, morphological, and biological similarities and
differences along a stream that can be expected to affect how a stream will
respond to nonpoint source pollution. Data from several segments were often
subsequently combined during the data analysis.
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STREAM HABITAT

Data concerning stream habitat features including flow rate and depth,
substrate quality, channel configuration, streambank stability, and water
temperature, were collected using a technique developed by the Department’s
Southeast District (Bozek, 1986). The data were evaluated using the Wisconsin
Department of Natural Resources Stream Classification Guidelines (Ball, 1982).

WATER QUALITY

Water quality was assessed using a combination of historical water chemistry
data and the collection and analysis of benthic macroinvertebrates for use in
determining the Hilsenhoff Biotic Index{Hilsenhoff, 1982).

Extensive bacteria surveys were conducted to assess compliance of surface
waters with standards for recreational use. The results were interpreted
using the 1986 revisions to Chapter NR 120, Wisconsin Administrative Code.

FisH RESOURCES

Fish communities were assessed qualitatively using a combination of historical
data (Fago, 1978), and new inventories of millponds, lakes, and streams using
various types of electrical shocking equipment.

NAVIGABILITY

Determinations were made based on depths, high water marks, and lower bank
heights.

PHYsicaL CHARACTERISTICS

Physical stream characteristics were also obtained during the above referenced
biological stream use investigations. Data characterizing stream width,
depth, flow, streambank height and stability, and accessibility were used in
the determination of recreational classification.

DETERMINING EXISTING AND POTENTIAL USES

Procedures have been developed by the Department’s Bureau of Water Resources
Management for classifying the state’s streams. These procedures provide
scientific methods for designating uses according to a stream’s natural
ability to support a certain biological community and level of recreational
use,
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The existing use classifications reflect present biological and recreational
conditions while the potential use classification is a determination of the
conditions which could be achieved for surface waters under prescribed types
and Tevels of environmental protection and resource management. In many
instances, the existing and potential beneficial uses for which a water
resource is suited will be the same, even though the resource is significantly
degraded. Although water quality improvements may not be capable of resulting
in a change in use class, such as would occur if an intermediate aquatic Tife
stream (INT-D) were to become a balanced forage fish stream (FAL-C},
significant enhancement of the resource may well occur. In this instance, the
use class may not change, although the quality of the use class might
noticeably improve.

Most surface waters in this watershed area should be enhanced through the
reduction of nonpoint scurces. Although the potential uses for which these
resources are suited will not change, pollution reduction can be expected to
result in a higher quality environment for recreational and aquatic life uses.

BroLogicAlL STREAM UsSe CLASSIFICATION

Biological stream use classes referenced in this plan describe the fish
species or other aquatic organisms capable of being supported by a stream
system. Designation of a particular use class is based on the ability of a
stream to provide habitat and water quality conditions suitable for
appropriate aquatic organisms.

STREAM USES

The following is a description of the biological use classes used to classify
streams in Wisconsin as they were applied to surface waters in the East-West
Watershed.

FAL A Cold Water Sport Fish: Streams categorized under this use
classification 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 in a stream does not justify it being
classified as capable of supporting a cold water sport fishery.

FAL B Warm Water Sport Fish: Streams categorized under this use -
classification 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
use designation.

FAL C Cold/Warm Water Forage Fish: Streams categorized under this use
classification are capable of supporting an abundant, usually diverse,
poputation of forage fish {shiners, minnows) and/or aquatic macroinvertebrates
(insects, clams, crayfish) which are intolerant of pollution. These streams
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are generally too small to support cold or warm water sport fish, but have
natural water quality and habitat sufficient to support forage fish and/or
aquatic macroinvertebrates. Streams capable of supporting valuable '
populations of tolerant forage fish are also included in this classification.

Intermediate D: Streams categorized under this use classification are capable
of supporting small populations of forage fish tolerant of pollution, or fish
and aquatic macroinvertebrates which are tolerant of poliution. The aquatic

community in these streams is usually Timited by naturally poor water quality
or habitat deficiencies.

Marginal E: Streams categorized under this use classification are capable at
best, of supporting aquatic macroinvertebrates 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,
usually because of naturally poor water quality and habitat.

WATER QUALITY STANDARDS

Water quality necessary to support the above bioTogical 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. These standards are set by
Chapters NR 102 and NR 104, Wisconsin Administrative Code.

Appendix A to this watershed plan contains a summary of the water quality
standards currently contained in the Wisconsin Administrative Code. These
standards are undergoing revision at this time, and updated versions of
applicable administrative rules can be requested from any office of the
Department,

RECREATIONAL STREAM USE CLASSIFICATION

RecREATIONAL USES

Recreational stream use classifications are described by the level of human
body contact which has been determined to be appropriate and safe. The
ctassification system applies to all surface waters including those which have
been categorized as intermediate or marginal under the above referenced
biological use classification system. There are three designations for
surface waters under the recreational stream classification system--full body
contact, partial body contact, and noncontact. A description of these
categories and the criteria used to designate surface waters under the
recreational stream use classification system is presented below.

Full Bedy Contact: Full body contact waters include those used for human
recreation where immersion of the head is expected and occurs often.
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Recreation activities classified as full body contact include 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: Partial body contact waters include those 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: Noncontact waters include those which should not be used for
human recreation.This category is used infrequently when extenuating
circumstances such as high concentrations of 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 which
are included in this classification would ordinarily be considered to be
capable of supporting partial body contact use.

ReEcREATIONAL Use CLASSIFICATION CRITERIA

A determination of the types of recreation that surface water in the watershed
presently support and where it occurs, was obtained from use information for
the park and open space sites in the watershed. Additionally, recreational
uses information was obtained through direct observation during the extensive
field inventories, and through discussions with Tocal citizens and officials.
Criteria used to classify the recreational use of surface waters include the
level of measured bacterial contamination, the stream’s inherent physical
characteristics and ability to support recreational use, and present use.

Each of these criteria are discussed below.

Data characterizing stream width, depth, flow, streambank height and
stability, and accessibility were used in the determination of recreational
ctassification.

WATER QUALITY STANDARDS

Chapter NR 102, Wisconsin Administrative Code sets guidelines for use in
determining the suitability of surface water for recreational use. The ievel
of fecal coliform bacteria (membrane filter fecal coliform count) present in
the water cannot exceed 200 colonies per 100 milliliters of water on not less
than five occasions per month, nor 400 colonies per 100 milliliters in more
than 10 percent of the samples taken in any month.
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GROUNDWATER RESOURCE ASSESSMENT

Generally, groundwater quality in the watershed is of high quality and
suitable for most purposes. Groundwater problems are frequently caused by
activities that are local rather than regional in nature, and contamination
often remains a Tocal problem.

The purpose of this element is to gain an understanding of the threats to
continued use of groundwater for potable uses. The evaluation used existing
land use data, soil characteristics, geologic information, nonpoint source
inventories, and the previously discussed investigations of cultural features
to assess the susceptibility of groundwater to contamination. It also relied
on a recently completed statewide investigation of groundwater contamination
susceptibility.

THE NONPOINT SOURCE ASSESSMENT

Steps in the nonpoint source assessment include defining hydrologic subareas
for data collection and analysis, conducting the pollution site inventory, and
performing the data analysis.

DEFINING SUBWATERSHEDS AND SUB-BASINS

In most instances, a single source of agricultural or urban runoff cannot be
identified as the primary cause of water quality degradation. More often, the
water quality degradation typically associated with nonpoint source poliution
is the result of contributions from many sources over a long period of time.
Consequently, nonpoint sources of pollution in the East-West Watershed were
grouped by hydrologic subwatersheds for analysis. The nonpoint sources within
a hydrologic unit could then be ranked in importance based their severity, and
a pollution control strategy develaoped to control those sources causing the
majority of the pollutant loading.

The East-West Watershed was divided into 25 subwatersheds for data collection
and analysis. These subwatershed divisions are shown on Map 2. The West Bend
urban area was further subdivided into urban sub-basins to allow further
refinement in associating water resources improvement and protection needs
with the existing and planned future urban areas generating the pollutant
lToads. These urban sub-basins are presented in Chapter III of this plan.

Rural. NONPOINT SOURCE INVENTORY AND ANALYSIS

Sediment, nutrients, oxygen demand, bacteria, and pathogens are all
significant pollutants that come from agricultural Tand use. These pollutants
have a significant adverse impact on stream biota and the physical and
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chemical habitat in which they live throughout the East-West Watershed.
Recreational uses are also significantly impaired.

Principal sources of these pollutants include barnyard runoff, runoff of
winterspread manure, upland sheet and rill erosion, and streambank
degradation. Detailed surveys of these rural sources in the East-West
Watershed were inventoried during 1986 and 1987 by staffs of the Washington,
Ozaukee, Fond du Lac, and Sheboygan county Land Conservation Departments using
Wisconsin Department guidetines (WDNR, 1985). These detailed surveys resulted
in information on each barnyard, streambank, and land parcel in the entire
watershed. Information from the upland erosion and barnyard surveys were
combined to develop a more generalized assessment of the pollution potential
associated with winterspreading of manure by each of the livestock operations
inventoried.

BARNYARD RUNOFF

Barnyard runoff was evaluated using a modification to the barnyard runoff
mode]l developed by the Agriculture Research Service (Young, et al., 1982;
Baun, 1987). This mode] estimates the load of phosphorus and oxygen demand to
receiving waters for any chosen rainfall event. The model results were used
in this project to identify the relative pollution potential of barnyards in
the watershed during a 10 year-24 hour rainfall. This information was used in
turn to identify the most critical barnyards needing control.

In conducting the analysis of barnyard runoff, the barnyards were first
divided into two major groupings. The first grouping includes all barnyards
that are hydraulically connected to the surface water channel system of
wetlands, lakes, and streams. These are evaluated amongst themselves to
determine their relative importance as pollution sources.

The second group includes all internally-drained barnyards, the runoff from
which does not course through the channel network of connecting Takes and
streams. This internally-drained group was subsequently subdivided into three
groups. One group, comprised of barnyards draining to deep mineral soils, is
of Tittle management concern. Barnyards in the second group, which includes
those draining to pocket wetlands, were evaluated as potential sources of
wetland degradation. Barnyards in the third group, which includes those
draining to shallow soils that overlay bedrock or groundwater, were identified
as potential concerns based on their potential to cause localized groundwater
degradation.

UpLAND EROSION

UpTand sheet and rill erosion was evaluated using the Wisconsin Nonpoint
Source Model(WIN), developed through the Wisconsin Nonpoint Source Control
Program to better assess the actual pollution potential from eroding uplands
{(Baun and Snowden, 1987). The WIN model starts with information about soil
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Toss on each land parcel, but incorporates further field information about the
buffering capability of downgradient lands. The model estimates for each land
parcel the sediment that is delivered to the stream channel network. The
results of the WIN model were used to identify parcels delivering sediment to
waterways, quantify the delivered sediment from each parcel, and identify the
most critical parcels to control.

As part of the upland sediment delivery analysis, the extent of sediment
delivery to riparian (connected to a stream or lake) and non-riparian wetlands
was recorded. This information was not used to develop a detailed wetland
protection strategy, however, because the individual wetlands receiving
sediment vary tremendously in value and sensitivity, and much more site-
specific information is needed before the management need can be identified.

Control of sediment will also reduce other pollutants such as nutrients and
agricultural pesticides. It has been estimated that approximately two-thirds
of the phosphorus loading that comes from agricultural fields is carried by
soil particles; the remainder is soluble phosphorus that is dissolved in the
runoff water (Miller, 1979). Consequently, control of sediment delivered to
surface waters will also reduce the phosphorus loading. Likewise, some
agricultural pesticides attach readily to soil particles and are transported
with them.

Control of sediment delivered from uplands will serve to reduce the loading of
these pesticides as well. These relationships were not guantified in
developing this watershed ptan, although a trend of decreasing nutrient and
pesticide loads to surface waters will be expected to occur as sediment
delivered from upland erosion is reduced,

STREAMBANK DEGRADATION

Streambank degradation was evaluated based on the estimated annual loading of
sediment calculated for the eroding site, as well as on the general
sensitivity of the water resource to trampling of the streambank and the
streambed by cattle. The results were used to identify the highest priority
sites for control.

WINTERSPREAD MANURE

Winterspread manure as a pollution source was evaluated using the results of
the upland erosion survey and the barnyard survey. For each person owning
Tivestock, an estimate was made of the acres needed to winterspread six months
of manure based on the composition and size of the herd and an assumed
spreading rate of 25 T/A/Y. The upland erosion survey was used to identify
the amount of cropland upon which manure could be spread, and the
environmental suitability of the land for winterspreading. Based on the
number of acres available for spreading, and the sensitivity of those lands to
runoff, an estimate was made of the critical acres spread during each winter

258





for each livestock owner in the watershed. These critical acres, defined as
being over six percent in slope or within the floodplain (based on soil type),
have a high potential to deliver landspread manure to lakes and streams during
periods of spring thaw. Based on the estimated number of

critical acres spread, and other factors such as known spreading in
floodplains, wetlands, or on very shallow (less than 12 inches) soils, the
relative importance of each livestock operator as a potential pollution source
was assessed.

UrBAN NONPOINT SOURCE INVENTORY AND ANALYSIS

A wide range of pollutants are generated by urban land uses and activities.
Some of these pollutants, such as sediment, nutrients, pesticides, oxygen
demand, and bacteria are also produced by rural nonpoint sources. However, a
wide range of other pollutants, many of which are potentiaily toxic, are
primarily associated with urban runoff. These include metals (such as lead,
zinc, chromium, copper, cadmium, and arsenic), and a wide range of hazardous
organic compounds.

Case histories from urban areas across the country include evidence that urban
runoff can have a significant impact on receiving waters. Although the cause
and effect relationships are often difficult to establish, these studies
indicate that urban areas and activities can upset several imporiant
components of the receiving water systems including stream hydrology, habitat,
water quality, bottom sediment quality, and stream biology (Pitt, 1987).

These impacts can be acute and catastrophic or more long-term and chronic.
Acute impacts are associated primarily with such events as sediment loading
from construction sites, which blanket a stream bed, or precipitous changes in
urban runoff flow, which causes erosion and scour of the streambank and
streambed. Long-term, chronic impacts are associated primarily with the
repeated exposure of aquatic life to the pollutants present in urban runoff.
In addition, steadily declining rates of groundwater recharge, which
accompanies the creation of impervious areas characteristic of urban
development, can result in a significant loss of base flow needed to sustain
aquatic 1ife in these streams.

Stormwater pollutant concentrations, runoff volumes, and pollutant yields vary
by 1and uses (such as residential, commercial, industrial) and development
characteristics within the land use (such as intensity of the development, and
the stormwater conveyance system used to transport polluted runoff to
receiving streams). Generation of many pollutants is correlated with the
intensity of automobile traffic, which is the source of many pollutants in
urban areas. Runoff volumes, which carry these pollutants, are highly
correlated with the amount of impervious urban area that is directly connected
to the receiving water system.

These direct connections for street and parking lot runoff are afforded by

curb and gutter systems that feed into storm sewer pipes; for rooftops, the
direct connections result when downspouts are run over sidewalks and driveways
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draining into the street, or when the downspouts run directly into the storm
sewer system.

The urban area inventory and analysis procedures used in the East-West
Watershed are designed to assess the pollution potential of historic land
development, existing urban areas, and planned future urban areas taking into
account the many factors that determine the pollution potential of urban
areas.

Data collection and analysis is restricted to four urban study areas including
the city of West Bend, and the villages of Kewaskum, Campbellsport, and
Newburg. For the villages of_Kewaskum, Newburq, and Campbellsport, study
areas including the municipality and immediately adjacent townships were
Jointly identified by SEWRPC and the Department prior to starting inventory
work. The city of West Bend was sub-divided more finely prior to data
collection, both because of its size and because of the larger number of
surface waters receiving the urban runoff. Primary hydrelogic divisions for
the city were based on major subwatersheds, including Quaas Creek, Silver
Creek, and West Bend. Twenty-nine secondary divisions, or urban sub-basins,
were then delineated by the Department based on stream segments identified
during the water resources assessment process. This allowed a more refined
identification of urban pollution sources affecting each stream segment
present in the city.

Historic URBAN DEVELOPMENT

Historic changes in urban development were evaluated primarily to identify the
past pollution potential associated with construction activities near the four
urban centers. This pollution potential was determined by taking into account
the acres converted to urban land use and a unit area load for construction
site erosion.

The Southeastern Wisconsin Regional Planning Commission developed tabular data
setting forth changes in urban land uses for Kewaskum, Newburg, Campbellsport,
and West Bend. The data for each of these urban areas was aggregated by both

incorporated municipality and study area and reported to the Department.

The source material utilized by the Commission to provide historic changes in
urban land uses within the West Bend, Kewaskum, and Newburg urban areas were
the SEWRPC 1and use inventories for the years 1963, 1970, 1975, 1980, and
1985. The source material utilized to provide tabular data setting forth
changes in urban land uses in the Campbellsport urban area were SEWRPC land
use inventories for the years 1967 and 1985,

The source material utilized by the Commission to provide the map indicating
historic urban development in the West Bend Study Area were one inch equals
660 feet for U. S. Department of Agriculture, Soil Conservation Service aerial
photographs in the year 1950 and one inch equals 400 feet scale SEWRPC aerial
photographs for the years 1963, 1970, 1975, 1980, and 1985. Source material
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also included a one inch equals 2,000 feet scale map identifying hydrologic
subbasins as determined by SEWRPC, in the Milwaukee River Watershed study and
a one inch equals 1,000 feet scale map showing 1987 corporate limits for the
city of West Bend from the Wisconsin Department of Transportation.

ExzsTING URBAN AREAS

The inventory of established urban areas is designed to quantify the land use
and development characteristics of the principal urban municipalities in the
watershed so that their pollution potential and potential for control could be
evaluated.

The Southeast Wisconsin Regional Planning Commission conducted the inventory
of existing urban Tand uses in the East-West Watershed, and forwarded the data
to the Department for analysis.

The Department, using the Tand use data developed by the Commission, estimated
the poliution potential for these four urban areas using the Source Loading
and Management Model, or SLAMM (Pitt and Voorhees, 1988). Average annual
pollutant loadings were developed using SLAMM for phosphorus, lead, and
suspended solids. For Newburg, Kewaskum, and Campbellsport, annual pollutant
loads were estimated for each major land use type in the study area. For the
city of West Bend, pollutant loads were estimated not only for each land use,
but for each of the urban sub-basins.

SLAMM was also used to evaluate the effect on pollutant loadings of basic
stormwater management alternatives for each of the four municipalities.

NeEw UrRBAN DEVELOPMENT

New urban development was identified as an important consideration not only
because of the attendant potential for construction site erosion, but because
of the potential for increasing the urban runoff from the newly created
impervious areas.

The Regional Planning Commission provided information to the Department on
planned future urban development for the Kewaskum, Newburg, Campbellsport, and
West Bend Study Areas for the year 2000. Although the Commission is currently
preparing the year 2010 land use plan for southeastern Wisconsin, that
information was not available for making estimates of future urban growth.

Source materials used in this element include the SEWRPC inventories of
environmental corridors and isolated natural areas as delineated on 1985 one
inch equals 400 feet aerial photographs, the historic urban land use analysis
described above, and SEWRPC sanitary sewer service area plans. Meetings were
also held with Tocal officials to obtain information on committed or planned
future development projects in the aforementioned study areas. In the absence
of detailed Tong range Tand use plans specifying the amounts of incremental
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new urban land uses within each study area, tabular data setting forth
incremental new urban Tand uses within the delineated future urban service
area of each study area was based upon types and ratios of each urban land use
in that study area in 1985.

Estimates of potential past and future construction erosion were made by the
Department using the planned changes in urban land use and as estimated unit
area loading for construction sites.

Estimates of potential increases in urban runoff and associated pollutants
from planned urban growth were made using the projected change in specific
land uses and SLAMM. SLAMM was also used to incorporate the effects of
stormwater management alternatives on future urban areas.

SETTING WATER RESOURCES OBJECTIVES

Water resources objectives are statements of those benefits that the East-West
Branch Priority Watershed Project will attempt to provide through the control
of nonpeint source pollution.

Water resources objectives for the Nonpoint Source Control Program in this
watershed were developed by Department staff representing the Nonpoint Source
Control Program, and Department district Water Resources and Fish Management
Programs. The objectives were developed using results of the water resources
and nonpoint source assessments.

Several factors considered in setting these objectives include the existing
resource uses, problems or threats experienced by the resource, pollutants or
other factors known or suspected of causing these problems, and the general
degree to which these problems can be ameliorated by reducing nonpoint source
pollution.

In most instances throughout the East-West Watershed, other resource
management actions outside the scope of the Nonpoint Scurce Control Program
will need to be coordinated with nonpoint source program activities in order
to meet the full potential of these resources. For example, some water
resources wWill need habitat rehabilitation, fish stocking, and further point
source controls in conjunction with nonpoint source controls. These
integrated resource management needs for the East-West Watershed are
documented in the integrated resource management plan for the watershed (WDNR,
1988b) .

SETTING POLLUTION REDUCTION GOALS

Nonpoint source pollution reduction goals are estimates of the general level
of pollution control needed to meet the water resources objectives for the
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priority watershed project. Reduction goals were set for individual water
bodies where possible, and then generalized and applied on a subwatershed
basis.

More generalized pollution reduction goals for the watershed as a whole were
also developed based on a desire to reduce pollutant Toads from this area to
the Milwaukee Harbour Estuary. The level of nonpoint source pollution control
in the East-West Watershed needed to help improve the estuary has been
jdentified in a recently completed management plan (SEWRPC, 1987). The level
of control recommended in that plan was used to check the overall adequacy of
the pollution control program being proposed in this priority watershed
project.

DEVELOPING NONPOINT SOURCE CONTROL STRATEGIES

The nonpoint source control strategy specifies decision criteria that will be
used to identify critical nonpoint sources needing control, applies the
criteria to sources identified in the watershed, and summarizes the sources
that will be eligible for cost share and technical assistance through this
watershed project.

RuraL Sourcié DECISION CRITERIA

Decision criteria for barnyard runoff, manure spreading, and upland erosion
sources connected hydraulically to the surface channel system were developed
by ranking in decreasing order of severity the specific sites identified
during the inventory. Barnyards were ranked by subwatershed and by watershed
to determine relative severity, livestock operations winterspreading manure
were ranked only by watershed, and upland erosion sites were ranked only by
subwatershed. The decision criterion for determining control needs in each
source category was developed by identifying the minimum acceptable pollutant
Toading on the ranked 1ist and targeting all sources of equal or greater
pollutant loading as needing controls.

Streambank degradation, internally-drained barnyard runoff, and sources of
upland erosion to riparian and non-riparian wetlands were not ranked prior to
developing decision criteria.

For these sources, the impacts are more site-specific and more generic
decision criteria were developed.

UrBaN DEcIsIOoN CRITERIA

Decision criteria are developed for construction erosion, stormwater runoff
from existing urban areas, and stormwater runoff from areas planned for future
development.
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CONSTRUCTION EROSION

Potential water quality impacts from construction erosion are so serious that
erosion control is an assumed need for all incorporated and unincorporated
areas of the watershed in order to meet the water quality objectives of the
project.

This source is considered to be in Management Category I. Information is
developed in the plan which estimates the magnitude of future potential
construction erosion in the watershed. This information, however, is for
illustration purposes only, and is not evaluated using specific numerical
criteria in determining the need for construction erosion controls.

STORMWATER RUNOFF

Decisions were made concerning the level of urban poliution control needed
from both the urban Tands which already exist and from those that are planned
for future urban development.

Good urban housekeeping practices are considered a basic necessity. These
practices include proper use and disposal of materials such as home, lawn, and
garden materials, automotive maintenance materials, and domestic pet wastes
that can harm water quality. It also includes basic programs of street
sweeping and teaf collection and disposal. Management categories are not
assigned to these actions, although an Information and Education Program
fostering good housekeeping practices will be eligible for support from the
Department.

The need for more ambitious urban controls, including stormwater infiltration,
detention, and accelerated street sweeping is evaluated based on several
factors. These include: pollutant load reduction objectives, the pollutant
loading from existing urban Tands under different management alternatives, and
the pollutant Toad reduction from new urban development under different
management alternatives.

Total Tead and, where applicable, suspended solids are used as indicator
pollutants in performing the analyses. Where urban pollutants are not
suspected of causing water quality degradation, a project objective of
“resource protection" is adopted.

In order to achieve the "resource protection” objective, the strategy will be
to prevent any increases in urban poliutant loads through the planning period.
In other words, the strategy will be to maintain the loading of urban
pollutants at 1985 Tevels through the year 2000. Where urban pollutants are
suspected of causing degradation of the water resource, project objectives of
"resource enhancement or improvement" is adopted. In order to achieve the
"enhancement or improvement" objectives, a large reduction in the urban
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pollutant Toad will be sought by the end of the planning period. In other
words, the strategy will be to reduce the urban pollutant load to 50 percent
of its 1985 level by the year 2000. ' '

Bacteria and hydraulic overloading are also recognized problems, but are not
quantitatively addressed in this plan. Further consideration is provided for
through more detailed stormwater studies that will be partly supported by this
program during implementation.

Critical land uses and sub-basins are identified for the city of West Bend to
focus where the urban stormwater pollutants are concentrated. For
Campbellsport, Kewaskum, and Newburg this focusing is based solely on land use
since urban sub-basins are not delineated for these communities. The
pollutant load reduction that can be achieved by alternative control packages
for these critical areas is considered along with the projected pollutant
loading from new planned urban areas under different control alternatives,
The resulting set of pollutant loading scenarios is evaluated. The objective
is to focus management practices into critical areas, both existing and
future, to achieve in the year 2000 either a maintenance or reduction of
existing urban pollutant loads in the most cost-effective way.

MANAGEMENT CATEGORIES

In the Nonpoint Source Control Program, all critical pollution sources must be
controlled as part of any assistance package developed with program funds.
Recognizing that not all pollution sources are equally important to control,
management categories are specified as part of the decision criteria presented
in this plan. The purpose of the management category designation is to
identify the conditions under which technical and financial assistance for
controlling the site will be made available through the Nonpoint Source
Control Program.

Sources in Management Category I are eligible for assistance, and in fact must
be included as part of any assistance package developed under this program.
These sources are usually those which, when controlled, will cumulatively
result in attaining the pollutant load reduction objectives.

Sources in Management Category II are eligible for assistance, but being less
severe may be included or excluded as part of the assistance package at the
landowner’s option.

Sources in this category are identified to provide a safety factor, since the
program is voluntary and not all of the critical sources will be controlled.
Sources in Management Category III are relatively insignificant, and Nonpoint
Source Control Program funds may not be used for their control.
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Management categories are defined in this plan for the following sources:

1. Streambank degradation.
2. Upland erosion.

3. HWinterspread manure.

4. Barnyard runoff.

5. Construction erosion,

For urban practices, management categories are not specified per se. However,
the urban analysis will be used to develop a plan of further study where
necessary, and to identify eligible stormwater management components for this
project.
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APPENDIX F
DESCRIPTION OF
WATERSHED-SPECIFIC
MATERIALS AND EVENTS

NEWSLETTERS

Newsletters will be used to convey information to targeted groups such as
Tocal government officials, Tandowners, civic and environmental groups,
interested citizens and other 1ikely participants in the Milwaukee River
Program. The objectives of the newsletters will be to supply basic
information on the Program; provide updates on important elements of the
Program including dates of upcoming events; improve understanding of nonpoint
source pollution problems and causes; increase appreciation of lakes, streams
and related natural resources in the watershed; introduce landowners to
recommended management practices; provide information on available assistance
including cot-sharing; and 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 exhibits.

Two watershed-specific newsletter are presently pianned for each year of the
watershed project. However, many issues in the milwaukee River Program
transcend watershed boundaries and interest groups often have regional
membership. Therefore, some newsletters may be most efficiently written and
distributed at the basinwide, rather than watershed level.

Thus, once the implementation process has begun, the watershed could be
featured once a year in basinwide newsletters; and perhaps five basinwide
newsletters per year -- corresponding to the five Milwaukee River watersheds -
- could be produced during the Tatter part of the Program. Newsletter
featuring articles about watersheds with similar nonpoint source pollution
problems would then be distributed to key audiences on the mailing lists for
neighboring watersheds,

Watershed newsletters will include articles on urban as well as rural nonpoint
source pollution problems and practices to provide a balanced picture of
Milwaukee River Program activities. Watershed newsletters featuring articles
on municipal, commercial, and industrial problems and practices will be
distributed to the usual rural audience and to targeted urban audiences such
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as local government officials, civic and environmental groups, business
associations, and environmental contacts for industries.

The lead responsible party for watershed newsletters will be the area UW-
Extension Water Quality Education Coordinator with state specialist
assistance. The Urban Water Quality Educator will be responsible for drafting
or arranging for an expert to draft articles on urban issues. Other UW-
Extension, Department, and Land Conservation Department staff will also be
involved in newsletter preparation and distribution.

WATERSHED FOLDER AND FACT SHEETS

A watershed folder will be produced to communicate basic information about the
watershed project and to serve as the "cover piece” for an education packet
that would be assembled to meet the needs of particularly rural Tandowners and
operators, but also perhaps local officials. Thus, the folder would contain
different sets of Information and Education Program materials, including fact
sheets, depending upon the audience groups to which it would be given.

The folder may ultimately bear a basinwide rather than a watershed-specific:
identify; and most of the fact sheets contained within it would likely have
basinwide or statewide applicability, and be produced at hose levels. An
exception may be demonstration project fact sheets and especially writeups
describing good management practices which are viewed as "informal
demonstrations.” These could be localized considerably to this watershed
project. Likewise, the combination of materials inserted in the folder would
tend to help "localize" it. ' :

Area and county UW-Extension and county Land Conservation Department staff
would jointly prepare the watershed colder and demonstration fact sheets,

WATERSHED SLIDE PrOGRAM(S)

An adaptable slide program will be developed for use at public meetings,
community group programs and volunteer training sessions. The program will
have some modules which can be used throughout the basin such as those
explaining the mIlwaukee River Program, nonpoint source pollution, and rural
and urban practices for abating nonpoint source pollution. Other modules will
be specific to the watershed such as those explaining Tocal nonpoint source
pollution problems and causes, local examples of nonpoint source pollution
abatement practices, landowner survey(s), inventory data an plan
recommendations.

County Land Conservation Department and UW-Extension staff will provide slides
and information for the watershed-specific portions of the slide program, will
adapt basinwide portions, and use the program for public meetings, community
group programs and volunteer training sessions. Many slides, especially
graphic summaries of landowners surveys, inventory data and plan
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recommendations, will be prepared by state Department or state or area UM-
Extension staff. Area UW-Extension Water Quality staff will be responsible
for coordinating the production of the slide program.

LocalL EXHIBITS

Exhibits on the Milwaukee River Program, on urban and rural nonpoint source
pollution, on specific watershed plans and on Best Management Practices will
be used at county fairs and other special events in the watershed. The
purpose of focus of these exhibits will change as the program progresses.
Thus interchangeable groups of exhibit components must be developed and made
available to cover a variety of themes. The first exhibit used in a watershed
will be designed to raise public awareness of the Milwaukee River Program,
nonpoint sources of pollution and typical solutions. The second exhibit will
be designed to inform people about inventory and/or survey results and plan
recommendations for their watershed. The third (and fourth, if appropriate)
exhibit will inform people about specific Best Management Practices.

Arrangements for use of exhibits in local areas will be the responsibility of
county UW-Extension and Land Conservation Department staff with assistance
from area UW-Extension and district Department staff. Most materials for the
exhibits will be developed by area UW-Extension and district Department staff.
Exhibits will be staffed by Watershed Advisory Committee members and other
volunteers whenever possible to augment staff resources.

Mepia CONTACTS

An active program to involve the media in covering watershed events will begin
with a conference with each local newspaper in the watershed to acquaint
editors and reporters with the Milwaukee River Program. The Tead responsible
person for this activity is the Public Information Officer for the
Department’s Southeast District. The Milwaukee River Program Coordinator and
the UW-Extension staff will also be jnvolved.

News releases will be distributed to all Tocal newspapers and radio stations
(and regional newspapers and television stations where appropriate) to
announce watershed events such as tours, public information meetings, plan
compietion, 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 the particular event.

Newspaper feature articles and appearances on local radio talk shows and
interview programs will be sought to provide more in-depth coverage of the
program. County UW-Extension staff will be primarily 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 basin or state level. County staff will also participate in
the preparation of background materials on subjects in their field of
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expertise. Special feature articles or interview shows may involve direct
participation by state or district Department or UW-Extension staff.

SERIES OF NEWSPAPER COLUMNS AND RADIO PUBIC SERVICE ANNOUNCEMENTS

A coordinated series of newspaper columns and radio public service
announcements will be used to inform people about particularly urban Best
Management Practices. The primary focus of the series will be homeowner
practices such as yard care, household hazardous waste, stream corridor and
lakeshore management, automobile maintenance, and pet waste disposal. General
information on the Milwaukee River Program, nonpoint source pollution and Best
Management Practices for municipalities will also be included.

Development of the series of newspaper columns and radio public service
announcements will be coordinated at the basinwide Tevel, but publication or
distribution will be made part of watershed implementation program. County
UW-Extension agents will adapt newspaper column and radio pubic service
announcements for local use and will arrange for distribution to local
newspapers and radio stations. Newspaper column will also be distributed for
pubTication in local civic and environmental group newsletters.

County UW-Extension agents may be involved in the development of newspaper
column or public service announcements related to their areas of expertise.
Supportive educational materials such as fact sheets will be available, upon
request, through county UW-Extension offices. Such fact sheets and other
written materials will be prepared at the basinwide or statewide level.

DEMONSTRATION SITE AND KEY RURAL PRACTICES TOURS

A meeting and tour will be conducted for the existing barnyard runoff
management demonstration--and for all future demonstration sites. Priority
landowners needing specific information and first-hand exposure to the
demonstrated practices will be invited to the events(s). Transportation to
and from the sites and organization around a social event such as a meal will
be utilized as advisable and approved.

In addition, tours related to Best Management Practices will be pursued as
appropriate for specific audiences, making use of both formal and informal
"demonstrations.” Presently, such a tour is planned for livestock operators
and others are envisioned as Tikely for future years.

County Land Conservation Department and UW-Extension staff are identified as
having the major responsibility for these tours.

Municipar CRITicAaL AREAS AND UrRBAN DEMONSTRATION SITES TOURS

Local staff and elected officials will be offered the opportunity to tour--
often by automobile--critical areas identified by the future inventory of
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their city or village. The tour will be also include urban demonstration
projects or other examples of practices which could be used to reduce nonpoint
source pollution in their community. The purpose of the tour will be to
discuss specific streams or lakes, major sources of pollution and recommended
practices in more detail on site. The tour may be followed by working
meetings(s) to develop specific plans, programs or ordinances for that
community.

The need, timing, and people invelved in this tour and any subsequent

meeting(s) will be worked out with the contact for each city and village by
the Milwaukee River Program Coordinator.

IMPLEMENTATION MEETING/TOUR

During the implementation phase in the watershed, a meeting and/or tour will
be scheduled. The purposes of the meeting/tour will be to update local
officials on program 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 in the meeting/tour. The meeting/tour should be
scheduled before the end of the sign-up period for state cost-sharing.
Implementation meetings and tours may be combined for adjacent watersheds
where sign-up periods overlap.

The lead responsible party for arranging implementation meetings/tours will be
the Milwaukee River Program Coordinator.

Assistance will also be provided by other Department staff, county and area
UW-Extension, and Land Conservation Department staff.

DEMONSTRATION PROJECTS

The need for demonstrations of nonpoint source pollution contrel practices
will be evaluated in the watershed. Where appropriate, demonstrations will be
designed to enhance related natural resources such as fish and wildlife
habitat as well a improve water quality. Watershed demonstrations will be
evaluated according to the following criteria:

1. Does the practice address an identified, major source of
water pollution in the Milwaukee River Basin?

2. Is the practice needed in a variety of areas in the watershed
(or other parts of the Milwaukee River Basin) to achieve
water quality goals?

3. Is the practice unfamiliar and/or untested in the vicinity or
in southeastern Wisconsin?

271





4. Does the practice require further research and refinement
before widespread application? Would a demonstration aid
this process? - : :

5. Is the site proposed for the demonstration highly visible,
easily accessible, or located where there would be
credibility ascribed to the practice?

Milwaukee River Program staff, with the advice of watershed advisory
committees and local governments, will identify and actively pursue
implementation of needed demonstrations. An ad hoc group composed of the
Milwaukee River Program Coordinator, area UW-Extension Water quality staff,
the state UW-Extension Water Quality Education Coordinator, the Department’s
Nonpoint Section Chief or designed, and Tocal government staff--including
county UW-Extension and Land Conservation Departments--will be responsible for
further identifying needed demonstrations and for drafting the necessary
detailed proposals which elaborate upon the new demonstrations suggested in
this plan. Implementation of specific demonstrations will be pursued by
appropriate Department, Land Conservation Department, local government, and
UW-Extension staff.

Part of the plan for each demonstration will be an Information and Education
Program element including at a minimum signs, slides, fact sheets and tours.
Area UW-Extension Water Quality staff will play a major role in coordinating
and/or conducting the Information and Education Program component of each
demonstration project.

STREAM_CORRIDOR MANAGEMENT DEMONSTRATIONS

Stream corridor management demonstrations may be used in both rural and urban
areas to get citizens involved in local stream corridor management--fencing or
stabilizing streambanks, planting vegetative buffer strips, re-establishing
wetlands, improving fish and wildlife habitat, providing seasonal litter
removal, etc. The program will recruit and train volunteers to implement the
demonstrations. This type of volunteer program will expand staff resources
and foster effective community involvement in stream corridor management, many
principles of which are also proposed around lakeshores.

County UW-Extension agents will work with local civic and environmental
groups, Land Conservation Department and Department staff, and others
appropriate in developing stream corridor demonstrations. Area UW-Extension
Water Quality staff will assist county UW-Extension offices as needed,
particularly those which may lack staff in the appropriate program area.

S1GNS

Signs with the Milwaukee River Program logo will be used at selected locations
to increase public awareness of the Milwaukee River Program and possibly the
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extent of the Milwaukee River Basin and stream Tocations. Potential sites for
signs identifying the Milwaukee River Basin, the five priority watersheds and
individual streams will be selected and prioritized by the Information and
Education Program Subcommittee. Signs will be produced by contract with a
private firm. Primary responsibility for coordinating this sign project will
be assigned to a staff member at the Department’s Southeast District.

Signs identifying demonstration projects and other Milwaukee River Program
cooperators will also be sued. Wherever possible, more detailed signs
explaining demonstration projects and other cost shared practices will be put
up in prominent public locations such as parks, waysides, boats and fishing
accesses, and river walkways.

LAKE ORGANIZATION MEETINGS AND PROGRAMS

Meetings will be scheduled with every lake district or organization.
Specially targeted Information and Education Programs, including model yards
where appropriate, will be developed for these areas because lakeshore
developments are a special problem in the Milwaukee River Basin. Most of the
lakes in the basin are surrounded by dense residential development served by
septic or holding tanks.

Information and Education Programs will focus on land use planning, stormwater
management, yard care practices, erosion control, and septic or holding rank
maintenance because these practices are especially critical for maintaining
water quality and property values for lake developments. Three different
approaches have been identified for potential use in Information and Education
Programs for lake organizations.

The first approach identified for use in these arc is a model yard contest or
demonstration. The contest or demonstration and related training may be
sponsored by the lake organization with assistance from county UW-Extension
staff. The primary focus of model yard programs would be landscaping,
stormwater infiltration, lakeshore stabilization, erosion control, and septic
and holding tank maintenance practices that will protect lake water quality.

A second approach which may be used with interested lake organizations is a
lakeshore management demonstration. Under this program, volunteers would
participate in demonstrations of stormwater management, erosion control,
shoreline stabilization, landscaping, or wetland restoration practices that
protect Take water quality and enhance fish and wildlife habitat.

A third approach which may be used is the UW-Extension drinking water
education program. Under this program, lakeshore residents would be provided
with bottles to collect representative drinking water samples. After
analysis, a public meeting would be conducted to collectively explain results,
sources and patterns of movement for problem pollutants and the effect of land
uses upon water quality.
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Lake districts may also choose to participate in the nonpoint source pollution
control program as units of local government, making them potentially eligible
for cost-sharing to implement approved practices. Like cities and villages,
lake districts or organizations may also develop and implement Information and
Education Programs for their residents with assistance from UW-Extension
staff.

The lead responsible party for scheduling the initial meeting with each lake
organization will be the Milwaukee River Program Coordinator. Responsibility
for follow-up activities such as information on yard care practices and
training for model yard contests will lie with county and area UW-Extension
staff.

TowN MEETINGS

During the planning phase of the watershed project, staff from the lead
educational counties met with their respective town boards and/or planning
commissions. These meetings were used to accomplish one or more of the
following: establish a courtesy contact; explain the deteriorated nature of
the water resources base and, thus, the reason for the priority watershed
project; indicate the steps which would be followed in the project; illustrate
ways in which the project might affect the respective town and its residents;
and provide a status update regarding the project.

During the implementation phase, two meetings are planned for each of the
watershed townships lying in the lead educational counties. Officials and
residents from adjoining towns in different counties or different watersheds
may be invited to participate as advisable. The primary purpose of these
meetings--tentatively scheduled for year-1 and year-3 of the project--will be
to respectively indicate that implementation is underway and encourage
participation, and to later advise that this phase will end shortly, offering
suggestions for future involvement.

These meetings will be the responsibility of the county UW-Extension and Land
Conservation Department staff. Area UW-Extension and Department staff
assistance could be made available as needed for specific topics or the
production of handout materials.

City AND VILLAGE MEETINGS

As part of a process involved with more detailed local planning, the Milwaukee
River Program staff will schedule a meeting with the governing body of each
city and village. The purposes of the meeting will be to:

a. Present inventory results, urban residents survey
results (if any) and general plan recommendations.

b. Get feedback from local officials regarding the plan as
it affects their community.
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C. Identify the next steps regarding specific actions to be
taken, ultimately leading to approval of the pian for
the community by the City Council/Village Board.

In larger cities and villages, Milwaukee River Program staff may present the
same information to municipal staff before meeting with the Village Board or
City Council. The purposes of the staff meeting will be to inform them of
inventory results and to get feedback on plan recommendations before
presentation to elected officials. Separate meetings may also be scheduled
with committees, commissions or boards of the village or city upon request.
And similar meetings may be scheduled at various junctures during project
implementation.

The lead responsible party for scheduling meetings with municipal staff and
elected officials will be the Milwaukee River Program Coordinator. Other
Department and county or area UW-Extension staff responsible for that
watershed will provide assistance at these meetings. For the meetings, the
Milwaukee River Program staff will prepare (or arrange for the preparation of)
a written summary of inventory an survey results and plan recommendations for
each city and village and related audio-visual materials such as slides,
overheads, maps and graphs.

LocAaL GOVERNMENT INFORMATION AND EDUCATION ACTIVITIES

Il A T b W N e A e e, ., e ————— e —————_————————

The Milwaukee River Program Coordinator will contact each city and village
once a year during implementation to assess progress, update the community on
the Milwaukee River Program and determine what types of information or other
assistance they need. To facilitate this process, each city and village will
be asked to designate a contact person for the Milwaukee River Program.

Timing of the annual follow-up is important due to the local government budget
cycle. Contacts should be made during the spring or early summer so that
plans for new programs and capital expenditures can be included in the normal
Tocal government budget process.

Appropriate county or area UW-Extension and Department staff will assist local
governments in the development and implementation of Information and Education
Programs for their residents, businesses and industries. Department and UW-
Extension staff will a 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.

County UW-Extension agents will have primary responsibility for urban
Information and Education Program activities wherever they have appropriate
skills and time. Area UW-Extension Water Quality staff will be responsible
for urban Information and Education Program activities when needed by county
UW-Extension staff.
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CONSTRUCTION EROSION CONTROL AND STORMWATER MANAGEMENT WORKSHOPS

One specific type of technical education and training assistance which will be
offered to cities and villages will be construction erosion control and
stormwater management workshops. The purpose of the workshops will be to
assist municipal staff with the implementation of new or revised ordinances or
plans for construction erosion control or stormwater management. The
workshops will be designed to provide technical information on these practices
to municipal staff, Tocal developers, builders, contractors and consultants.
The most effective time to schedule them will be winter or early spring,
before the busiest construction season.

The county UW-Extension Community Resource Development Agent or area Urban
Water Quality Educator will be responsible for organizing these workshops.
Materials for use in the workshops will be developed on a basin or state
level,

PrRoOGRAMS FOR LocAlL GRouprs

Videotape and slide programs with supportive educationa) materials will be
presented to or made available to civic and environmental organizations,
agricultural groups, Chambers of Commerce, local business and industry
associations, youth groups, schools, churches and other local organizations.
To provide an organized approach for soliciting and meeting program requests
from Tocal groups, the Milwaukee River Program Coordinator will develop a
speakers bureau. Members of the speakers bureau will include state and local
government staff surveyed concerning topics, frequency and types of groups
they are willing to address.

The primary responsibility for maintaining the speakers bureau database will
belong to the Milwaukee River Program Coordinator at the Department’s
Southeast District. The Urban Water Quality Educator will publicize the
speakers bureau to solicit program requests from urban groups. Videotapes,
stide programs and supportive educational materials will be developed on a
statewide or basinwide level by state or area staffs through contracts with
private or public agencies. Area UW-Extension staff will play a lead role in
developing or coordinating the development of needed materials. County UW-
Extension agents involved in the Milwaukee River Program will participate 1in
the speakers bureau and the development of Information and Education Program
materials according to their area of interest and available time.

Ultimately, it is hoped that the Milwaukee River Program staff can meet with
Teaders of these groups to provide information on the Milwaukee River Program,
define how they would 1ike to be involved in the Program, train volunteers
from their groups, and (where appropriate) assist them in the impTementation
of educational programs, demonstration projects, and other activities.
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MAaJor PROPOSALS

Major proposals include those collections of educational activities that could
1ikely be performed well only under the umbrella of a substantial educational
effort complementing the other activities undertaken for the watershed
project. As such, major proposals must be prepared to document need and
establish a proposed work plan. Additionally, the major proposal for
conservation tillage specialist an agrichemical management specialist would
show the watershed project as but one benefactor of a larger, perhaps
basinwide or areawide, educational program. Even the outcome of an
investigation with municipalities is Tikely to benefit from, or point to the
need for, training programs and/or materials that are produced for a broader
purpose.

At present, the watershed project educational program for municipalities will
appear to require the use of -- at minimum -- a series of fact sheets on urban
"housekeeping" practices for water quality protection on the following general
subjects:

1. Reduction in pet feces runoff,

2. Improved efficiency of Teaf collection and street sweeping.

3 Proper use and disposal of car products and lawn-garden
chemicals.

4. General encouragement of precipitation infiltration rather
than runoff.

A combination of county UW-Extension and Land Conservation Department staff
contributions with area and/or state UW-Extension coordination would be
required for preparing the major rural proposals; and area UW-Extension,
Department, and respective municipal staff would be required for preparing the
major urban proposals.

AnnuAaL EpucaTIONAL PLAN UPDATE

The East-West Watershed Educational Plan will be reviewed and updated
annually. This is needed particularly so that educational materials and
events, costs and timing can be intelligently specified for the period beyond
year-1. The anticipated completion of a Basinwide Information and Education
Plan and major proposals will mark important milestones in projecting future
educational commitments needed for the project--as will the compietion of the
first year of implementation.

Area UW-Extension staff will provide the leadership role in this annual plan
updating process, and will be assisted especially in the identification or
needed directions by county UW-Extension and Land Conservation Department
staff. Department staff may also play an important role in the needs
identification process.
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TABLE A-3 EAST-WEST BRANCH WATERSHED EDUCATIONAL PLAN

Watershed-Specific Responsibility Project Year Total
Educational Material/ (Hours/Activity Group)} Cost {Annual Cost)z Numbe s
Event Fond du Lac Washington Notes Unit 1 2 3 & 5 [ 7 8 {Cost)<
Printed Materilals
Watershed Newsletters Coordination, DNR- 2 2 2 2 2 2 2 2 16
Lead County Articles  UWEX/LCD supplemental UWEX
(40) writing, editing Contracts
Contributing Articles LCD printing, and
(20) distribution by,

Area & State UWEX
(Co./hrs per yr.)
Watershed Folder

Assembly Leadership LCD Area UWEX Staff 4500 1 1
(20) Assistance (5500} ($500)
Contributions/County  LCD/UWEX ($500) (1)
Adaptation (20)
Demonstration Project Area UWEX
Fact Sheet(s)% LCD/UWEX budgetary & 1 1
(10) staff assis-
tance
Demonstrating Good LCD Informal 1 1 1 . 3
Practices Fact (10} demonstrations
Sheet(s)
Audio-Visual Materials
Slide Program: Most of
Watershed Project LCD/UWEX LCD/UWEX  effort and 1 1
Orientation (8) (8) budget through
Area UWEX
Slides of Urban UWEX UWEX " 5100/ 1 1
Inventory Results & (&) (4) County (5200) ($200)

Plan Recommendations

Subtotal Hours/Cost 78 48 P $500 $200 $700
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Table A-3. East - West
Branch Watershed
Educational Plan
Watershed-Specific Responsibility Project Year Total
Educational Material/ (Hours/Activity Group)1 Cost (Annual Cost)2 Number
Event Fond du Lac Washington Notes Unit 1 2 3 4 5 6 (Cost)2
Exhibits (Usage)
Campbellsport and UWEX Pre-existing 2 2 4
Fond du Lac (10} - exhiblt boards
Libraries and components
via DNE grant
Fond du Lac County UWEX/LCD to Area UWEX 1 1 1 1 4
Fair (10}
Fond &u Lac¢ County UWEX $200 1 1
Home Show (203 ($200) ($200)
Washington County LCD/UWEX " 1 1
Fair (10)
Other, including UWEX (LCD/UWEX) May need new ( ) 1 i 2
Urban-Focused (10) components
Media Releases/Participation
Newspaper Columns TWEX State and 4 4 4 2 1 18
(20) Area UWEX
Newspaper Column UWEX suggestions/ 4 4 4 2 1 18
Adaptation (4) samples
News Releases-w/Im- UWEX UWEX " 2 1 2 1 1 10
portant Events Only (10) (10)
Radio Talk Shows UWEX (UWEX)> 1 1 1 1 &
(5)
Tours
Demonstration Site LCD/UWEX Established $370 1 1 2
Mtg. & Tour for (26) site ($370) (5400) ($770)
Animal Waste Operators
Livestock Operators LCD $500 1
(30} {$500) (5500}
Municipal Critical UWEX Area UWEX 1 1 1 1 1 1 8
Areas & Dema. Sites (10} asslistance
Bus Tour of Key UWEX/LCD UWEX/LCD $300 1 1 2
Practices for Lecal (20} (20) ($300) ($300) ($600)
Cfficials '
Subtotal Hours/Cost 111 54 R $1,070  $300  S700 $2,070
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Table A-3, East - West

Branch Watershed
Educationa]l Plan

Watershed-Specific Responsibility Project Year Total
Educational Material/ (Hours/Activity Group)l Cost (Annual Cost)2 Number
Event Fond du Lac Washington Notes Unit 1 2 4 5 6. (Cost)2
New Demonstrations )
Stream Corridor UWEX UWEX Separate pro- $75 1 1 2
Management (40) (20) posals required (Group ($75) ($75) (5150)
for all sugges-
Stream/Lakeshore UWEX tions. Hours meetings 1 1
Management (20) & costs shown needed) ($75) (375)
reflect scoping
Fishery, Stream Bank LCD/UWEX LCD process only.
and Barnyard Inte- (20) (20) Proposal 1 1
grated Resource Man. writing would
be largely by
UWEX as Area
Roadside Ditch LCD/UWEX assistance is 1 1
Stabilization {30) available.
LCD's play the
Conservation Tillage UWEX UWEX major role in 2 2
(35) (35) identifying
DHI Testing Program landowners.
Data-Linking Milk UWEX DNR and UWEX 1 1
Production & Water {30} Special assist-
Quality® ance are
included in
Long-term Alfalfa UWEX each.
Rotations (1-2 yr Corn)/ (33) 1 1
Alfalfa Stand
Renovation
Residual Nitrogen Area or basinwide (1)
Management demo. possibly
in watershed.
Demonstration Site LCD 1en Cost incorporated ($300) 7 2 9
Signage (10) (10) in propoesals
{(Complete/Make Use (LCD) (1) (1)
of Animal Waste (20}
Management Demonstration
in Adjacent North
Branch Watershed)
Model Yards-Lake Areal UWEX UWEX See above 1 2
(Perhaps City Sites)
(Use of Woolen Mills
Dam Removal Site and
West Bend Industrial
Park Demonstraticns
Under Tours-Municipal..)
Subtotal Hours/Cost 125 170 ——— $150 575 $225
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Table A-3, East - West
Branch Watershed
Educational Plan

Watershed-Specific Responsibility Project Year Total
Educational Material/ (Hours/Activity Group)l Cost (Annual Cost)2 Numbery
Event Fond du Lac _Washington Notes Unit 1 2 3 4 5 6 7 8 (Cost)2
Meetings )
Towns - Regarding UWEX/LCD UWEX/LCD $25 9 9 18
Implementation {32) (40) ($225) ($225) ($450)

Process: Eden, Osceola
Ashford, Auburn, Ke-
waskum, Barten, West
Bend, Trenton, & Farm-
Ington (w/N. Branch)

Municipal Officials: UWEX/DNR UWEX/DNR Cost and 4 4 4 12
Campbellsport, (4) (12) assistance
Kewaskum, Newburg, through
and West Bend Area UWEX
Municipal Staff: UWEX/DNR " 4 4
Kewaskum, Newburg {12)
and West Bend
Conservation Groups UWEX UWEX 2 2 2 1 1 1 1 1 11
(10) (10}
Wisconsin Woodland UWEX 1 1
Owners Conference (10)
Lake Organizations: UWEX? UWEX Area UWEX $25 3 3 3 3 3 3 18
Long, Kettle Moraine, (20) {12} assistance (handouts) (S$75) ($75) (873 (§75) (S$75)} ($75) (S450)

Fifteen, Crooked,
Forest, Silver-Lucas,
Smith, and Green

Technical Information LCD LCD 1/Munici- & 4 4 4 & 4 4 4 32
Municipal Staff (&) (12) pality/year
Developers, Builders, Lco LCD 2/County/ 4 4 4 4 4 4 4 4 32
Individually (8) (8) year
Developers, Bullders UWEX/LCD UWEX/LCD 1/Munici- $50 2 2 ‘ 4
Community Workshop on {10) (10} pality (5100) (S100) ($200)
Construction Erosion/ Area TWEX
Stormwater Management assistance
Community Group UWEX UWEX 1/County/ :
Programs upon Request (&) {(H) year-first 2 2 2 2 2 1 1 1 13
5 years
Business Associations UWEX UWEX " 2 2 2 2 2 1 1 1 13
(&) (4)
Agricultural Groups UWEX UWEX " 2 2 2 2 2 1 1 1 i3
(4) - (4)

Subtotal Hours/Cost 80 106 - $225 5175 S4£00 $75 $75 $75 375 $1,100
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Table A-3, East - West
Branch Watershed
Educational Plan

Watershed-Specific Responsibility Project Year Total
Educational Materiel/ ‘ {Hours/Activity Group)l Cost (Annual Cost) Number
Event Fond du Lac Washington Notes Unit 1 2 3 LY 5 6 7 8 {Cost)2
Major ProposalslO ' ’
Conservations Tillage UWEX/LCD UWEX/LCD Likely i 1
Specialist (10) (10) basinwide '
) : proposal
Agrichemical Manage- UWEX/LCD UWEX/LCD Possible (1) (1)
ment Specialist (5) (5) area facet
of Statewlde
program
Investigation with UWEX/DNR UWEX/DNR Area UWEX 4 . &
Municipalities of L Respective & Respective co-leadership
of the Need for, and Municipality Municipality 1/Municipality
Their Interest in,’ (2} (6)

Educational Program
Packages Addressing
at Minimum:

Reduction in Pet
Feces Runoff

Improved Efficiency
of Leaf Collection
& Street Sweeping

Proper Use and
Disposal of Car

Care Products &
Lawn-Garden Chemicals

General Encouragement
of Precipitation
Infiltration Rather
than Runoff.

Annual Educational

Plan Updatell UWEX/LCD UWEX/LCD Contributions 1 1 1 1 1 1 1 1 7
(8) (8) only--Area UWEX :
leadership
Subtotal Eours/Cost 25 29 . _——— ’ -—

Total Hours 12/Cost 519 407 -—— 81,945 $750 $1.100 &75 $75 575 $75 $4,095
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Table A-3, East - West
Branch Watershed
Educational Plan
Additional Notes:

1

10

11

12

Hours and activities beyond year 1 become Increasingly speculative. For this reason, subtotaling occurs only for
anticipated Year 1 activities in the respective counties. Annual educational plan refinements will occur.

Costs reflected are only those relmbursed to the counties for "out-of-pocket" expenses specifically for East-West Branch
Watershed educatlional activities. Most actual costs are covered under other plans and grants.

The Watershed Newsletter Is currently being Iinvestigated for possible inclusion in a Basinwide Newsletter publication.
Currently, there is only one funded demonstration site in the watershed for which a fact sheet needs tc be prepared --
an animal waste management site in Fond du Lac County. $Stream corridor demonstration facts sheets may also be needed,

however, as well as fact sheets describing good management practices at informal "demonstration sites™.

Washington County UWEX Radio Talk Shows will pertain substantially to other watersheds as well, and are thus incorporated
in the basinwide information and education plan.

Hours In Dairy Herd Improvement (DHI) Demonstration are needed to document past milk guality on the farm selected, and to develop
a demonstration plan which provides a quality environment for livestock as well as Improves water quality. UWEX State
Specialist assistance would be sought.

UW-Madisen Agronomy Department assistance i1s needed for the alfalfa demonstrations. See also “"Major Proposals" in this table,

Possibly one model yard demonstration per lake will be established if feasible and desirable. No hourly estimates are given because
of the extremely indefinite nature of scope (0-9 lake sites).

Crooked Lake lies in Sheboygan County. Because It is adjacent to the County Line and similar to the Fond du Lac County grouping
of lakes, it Is included here.

County time contributions under "Major Proposals" pertain only te the investigation of need and feasibility, not to implementation.
:4

The annual update will provide a detalled breakdown of future hourly commitments needed and the disclosure of proposal costs
following their determinatien.

Hourly totals glven pertain te Year 1 only, for which a reasonable picture of need and commitment presently exlsts.
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Table 1. The relative importance of the East and West Branches Milwaukee River
Watershed as a source of pollutants to the Milwaukee River System (1.)

%
Water Mater
Watershed Load Load
Morth Branch 100 cfs 23%
East-West Branch 200 cfs 48%
Cedar Creek 70 cfs 17%
Milwaukee South (2.) 50 cfs 12%

TOTAL (2.) 420 cfs

Estimated
Sus. Sol.
Load
7,340,000 lbs/y
15,310,000 lbs/y

5,420,000 lbs/y

3,830,000 lbs/y

31,900,000 lbs/y

Estimated
Tot. Phos.
Load
42,100 lbs/y
87,800 tbs/y

31,100 Lbs/y

22,000 lbs/y

183,000 |bs/y

1. Does not include part of the drainage from the City of Milwaukee
within the Milwaukee River South Watershed, and does not include
pol lutant loads from the Menomonee River Watershed.

2. Based on measurements made at Estabrook Park Road, located

oh north side of the City of Milwaukee,






Table 2. Relative significance of major nonpoint source types
in the East and West Branches Hilwaukee River Watershed.

Source Type

Point Sources

Nonpoint Sources

Agricul tural

Uplands

Streambanks

Urban(1.)

Campbellsport

Kewaskum
West Bend
Newburg

Portion of Suspended

Sediment Load

Portion of Total
Phosphorus Load

< 1%

"M%

(85%)
(&%)

9%

(<i%)
(1%)
(7%)

(<1%)

13%

85%

2%

1. This includes runoff from established urban areas only.
Sediment delivered from construction sites is not included,

but is potentially significant.

The average snnual pollution

potential for construction sites over the last five years has
four times that of established urban areas for sediment and

phosphorus.






Table 3. Agricultural land use distribution, in acres, for three regions in
the East and West Branches Milwaukee River Watershed(1.)

farm- wet- grass- grazed rotated continuous ALL
Region stead land land pasture wocdlot woodlot crops crops LAND
East 183 5958 4215 622 a302 ¢ 7361 686 27336
West and
Upper Mainstem 1068 14625 4230 519 6782 43456 924 71604
Lower Mainstem 769 4014 7290 928 8962 58 21925 1568 45514
WATERSHED
TOTAL 2020 24597 15735 2069 24046 &7 72742 3178 164454
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Table 4. Soil loss and sediment delivery from upland sheet and rill

erosion in three major
River Watershed

Parameter

Total Acres(1.)

Acres Delivering
Sediment to
Streams

Total Annuat
Delivered
Sediment

Average
Delivery
Ratio (2.)

regions of the East and West Branches Miluaukee

East West & Upper Lower
Branch Mainstem Mainstem Watershed
21195 55911 40731 117837
6638 26775 24713 58126
31% 48% 61% 49%
463 2390 3409 6262
5% 3% 5% 4%

1. Includes the following land uses: grasslands, pasture,

woodlots, cropland.

2. Detivery ratio = tons sediment eroded/tons sediment delivered.

The actual delivery for eroding uplands varies.

Actual detivery from

individual fields was used to develop the management strategy presented

in this plan.
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Table 5. Extent of internal drainage in the three main regions
of the East and West Branches Milwaukee River Watershed

Acres Draining to Internally Drained

Surface Waters Acres
Total
Region  Acres Number % Number %
East 28142 BR4T 31% 19295 &9%
West 72981 28228 39% 44753 61%
Main 51253 29934 58% 21319 42%
Watershed 152376 67009 4h% 85367 56%





Table 6. Streambank degradation in

the East and West Milwaukee River Watershed

Sub- Number of Sediment
water- Degraded Fest Produced
shed(t.) Region Water Resource Sites Affected {tons/year)
ED East Milwaukee River 1 1,000 2.5
uT West  tributary stream 2 1,800 5.0
WM West  W. Br. Milwaukee R. 4 2,345 8.5
WM West  tributary streams S 1,900 24.0
SL Main  Milwaukee River 3 1,300 14
SL Main tributary stream 1 1,200 0
KW Main  Milwaukee River 1 75 22.5
KW Main Kewaskum Ck. 2 1,600 0
KW Main  tributary stream 1 300 0
WB Main  Milwaukee River 8 1,165 211
WB Main tributary stream 2 1,800 18
ac Main  Quas Creek 3 8,070 95.7
DL Main  Milwaukee River 15 840 17.5
TOTAL 76 24,000 419

1. Subwatershed names and locations that correspond to these are shown on

map 2.

G-6

%
Degraded Feet
Associated with
Cattle Access

%
Sediment Yield
Associated with
Cattle Access

100%

100%

724
100%

774
100%

0%
100%
100%

0%
a3%

12%

6%

100%

100%

0%
100%

0%

0%

0%
0%

10%

1%





Table 7. Destination of barnyard runoff in three major regions of the East
and West Branches Milwaukee River Watershed

Runoff
Destination

Streams/Lakes

Non-Riparian
Wetlands

Deep Soils

Shallow Soils

Regional Total

Parameter(1.)

Number
Pollutant Load

Number
Pollutant Load

Number
Pollutant Load

Number

Pollutant Load

Number
Poliutant Load

REGION

East West Branch & L.ower Watershed
Branch Upper Mainstem Mainstem Total
17 77 64 158
41 lbs. 488 ibs. 690 Lbs. 1219 Ibs.
10 8 7 25
73 Lbs. 72 lbs, 67 lbs. 212 Llbs.
9 34 27 70
472 |bs. 128 lbs. 192 lbs. 792 Lbs.
0 2 12 14
2 lbs. 88 lbs. 90 Lbs.
36 121 110 267
585 lbs. 690 lbs. 1037 tbs. 2313 Lbs.

1. The pellutant load is based on the mass of phosphorus

delivered from a 10 year-24 hour rainfall event.

It is meant as a relative indicator only.






Table 8. Potential for poliution from winterspreading animal waste
in the East-West Priority Watershed

Dodge Fond Du Lac Ozaukee Sheboygan MWashington Watershed

Parameter County County County  County County Total
Livestock
Operations(no.) 4 91 12 18 108 233

Manure produced

(tons per 6 months) 2,200 67,000 5,400 9,000 78,000 161,600
Acres Needed
For Spreading S0 2,680 220 3560 3120 6,470

Acres Available
For Spreading:

Suitable Acres 250 4,740 250 680 4470 10,430
Critical Acres 20 1,560 100 440 1,640 3,760
Estimated

Critical Acres

Spread/winter 10 600 50 150 720 1,530
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Table 9. Agricultural land use distribution, in acres, for subwatersheds of the
East Region, East and West Branches Milwaukee River Watershed

Sub-
water- farm- wet- grass- grazed rotated continuous
shed(1.) . stead land land pasture woodland woodland cropland cropland ALL
CL . 74 1686 708 268 19114 9 2366 100 7122
LL 13 415 654 75 583 1108 19 2867
ML 15 1271 836 1810 628 4560
PC 18 1505 827 150 2220 1005 153 5878
WC 37 587 1022 91 1472 1434 414 5057
FL 58 58
LD 26 494 148 33 248 820 1794
TOTALS 183 5958 4215 622 8302 9 7361 686 27336

1. Subwatershed names and Locations that correspond to these codes are shown on
Map 2.
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Teble 10. Rural nonpoint source summary for the Watercress Creek Subwatershed

Contributing Sources

Source Type Receiving Area number units Pollution Load (1.)
Barnyard runoff streams/lakes (2.) 2 barnyards ‘13 lbs. phosphorus
pocket wetlands 1 barnyards 8 lbs. phosphorus
shallow soits (3.) 0 barnyards 0 lbs, phosphorus
deep soils (4.} [ barnyards 36 lbs. phosphorus
Winterspread
manure (5.)
Upland erosion streams/lakes 1304 acres 144 tons sediment
riparian wetland 54 tons sediment
1297 acres
pocket wetland 487 tons sediment
Streambank erosion streams 0 sites 0 feet degraded
0 tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.

2. Riparian wetlands are included.
3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over hedrock or the

water table.

5. This source was not calculated for individual subwatersheds.,

See Table 8 for a watershed summary.






Table 11. Rural nonpoint source summary for the Low Delivery Subwatershed

Contributing Sources

Source Type Receiving Area nurnber units Pollution Load (1.}

Barnyard runoff streams/lakes (2.) 7 barnyards 10 Lbs. phosphorus
pocket wetlands 0 barnyards 0 lbs. phosphorus
shallow soils (3.} 0 barryards 0 lbs. phosphorus
deep soils ¢4.) 1 barnyards 412 lbs. phosphorus

Winterspread

manure (5.)

Upland erosion streams/lakes (6.} acres (6.) tons sediment
riparian wetland tons sediment
pocket wetland tons sediment

Streambank erosion streams 0 sites 0 feet degraded

0 tons sediment

1. Phosphorus toads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average
annual values.

2. Riparien wetlands are included.

3. Defined as soils less than 60 inches deep over shaliow bedrock or
the water table.

4. Defined as soils at least 60 inches deep over bedrock or the
water table.

3. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.

6. No calculations were made.






Table 12. Rural nonpoint source summary for the Long Lake Subwatershed

Contributing Sources

Source Type Receiving Area number units Pollution Load (1.}
Barnyard runoff streams/lakes (2.) 1 barnyards 3 Llbs. phosphorus
pocket wetlands 2 barnyards 26 lbs. phosphorus
shallow soils (3.) 0 barnyards 0 lbs. phosphorus
deep soils (4.) )] barnyards 0 lbs. phosphorus
Winterspread
manure (5.)
Upland erosion streams/!akes 17¢ acres <1 tons sediment

riparian wetland
pocket wetland

Streambank erosion streams

1 tons sediment

1618 acres
412 tons sediment

0 sites : 0 feet degraded
0 tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.
2. Riparian wetlands are included.

3. Defined as soils less than 60 inches deep over shallow bedrock or

_the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.





Table 13. Rural nonpoint source summary for the Parnell Creek Subwatershed

Contributing Sources

Source Type Receiving Area number units pol lution Load (1.)
Barnyard runoff streams/lakes (2.) 2 barnyards 1 lbs. phosphorus
pocket wetlands 2 barnyards 8 lbs. phosphorus
shallow soils (3.) 0 barnyards 0 ibs. phosphorus
deep soils (4.) 2 barnyards 11 Lbs. phosphorus
Winterspread
manure (5.)
Upland erosion streams/lakes 959 acres 192 tons sediment
riparian wetland 50 tons sediment
1561 acres
pocket wetland 131 tons sediment
Streambank erosion streams 0 sites 0 feet degraded
tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.
2. Riparian wetlands are included.

3, Defined as soils less than &0 inches deep over shallow bedrock or

the water table.

4, Defined as soils at least 60 inches deep over bedrock or the

water table,

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.





Table 14. Rural nonpeint source summary for the Mauthe Lake Subwatershed

Contributing Sources

‘Source Type Receiving Area number units Pollution Load (1.)
Barnyard runoff streams/lakes (2.) 3 barnyards 2 lbs, phosphorus
pocket wetlands 1 barnyards 0 Lbs. phosphorus
shallow soils (3.) 0 barnyards 0 tbs. phosphorus
deep soils (4.) 0 barnyards 0 Lbs. phosphorus
Hinterspread
manure {5.)
Upland erosion streams/lakes 1752 acres 32 tons sediment
riparian wetland 13 tons sediment
525 acres
pocket wetland 7 tons sediment
Streambank erosion streams 0 sites 0 feet degraded

tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.
2. Riparian wetlands are included.

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table,

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table B for a watershed summary.





Table 15. Rural nonpoint source summary for the Crooked Lake Subwatershed

Contributing Sources

Source Type Receiving Area number units Pol lution Load (1.)
Barnyard runoff streams/lakes (2.} 2 barnyards 12 Llbs. phosphorus
pocket wetlands 4 barnyards 31 lbs. phosphorus
shallow soils (3.} ] barnyards 0 lbs. phosphorus
deep soils (4.} 2 barnyards 13 Llbs. phospherus
Winterspread
manure ¢5.)
Upland erosion streams/lakes bbb acres 94 tons sediment
riparian wetland 13 tons sediment
3470 acres
pocket wetland ) . 661 tons sediment
Streambank erosion streams . 0 sites 0 feet degraded

tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event,
Sediment loads for upland erosion and streambank erosion are average

annual values.

2. Riparian wetlands are included.

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

- 4. Defined as soils at least 40 inches deep over bedrock or the

water table,

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.






Table 16. Agricultural land use distribution, in acres, for subwatersheds of the
West and Upper Mainstem Region, East and West Branches Milwaukee River Watershed

Sub-
water- farm- wet- grass- rotated continuous
shed(1.) stead land Land pasture woodland cropland cropland
AC 49 2345 882 23 1617 1944 0
cp 30 378 161 9 367 2544 0
ED 214 2621 466 39 491 6661 312
GW 39 634 84 8 1" 1814 202
HW 108 597 444 31 254 4890 333
HY 22 550 &4 3 am 1526 9
KM 145 3441 534 m 628 5001 29
LB 139 2144 477 35 746 8234 39
MM 43 436 227 1" 92 1943
ut 23 3N 184 19 189 548
WM 236 1174 687 230 1986 8351

TOTALS 1068 14625 4230 519 6782 43456 924

1. Subwatershed names and locations that correspond to these codes are shown on

Map 2.

ALL

6860

3489

10804

2792

6657

2595

9889

11814

2746

1274

12684

71604





Table 17. Rural nonpoint source summary for the Headwaters Subwatershed

Contributing Sources

Source Type Receiving Area number units Pollution Load (1.}
Barnyard runoff streams/lakes (2.) 6 barnyards 25 Ibs. phosphorus
pocket wetlands 0 barnyards 0 |bs. phosphorus
shallow soils (3.} 0 barnyards 0 Llbs. phosphorus
deep soils (4.) 1 barnyards 0 lbs. phosphorus
Winterspread
manure (5.)
Upland erosion streams/lakes 33N acres 291 tons sediment
riparian wetland 172 tons sediment
2140 acres
pocket wetland 24 tons sediment
Streambank erosion streams 0 sites 0 feet degraded

0 tons sediment

1. Phosphorus loads for barnyards are based oh the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.

2. Riparian wetlands are included.

3. Defined as soils less thanh 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

Water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.





Table 18. Rural nonpeint source summary for the Lake Bernice Stbwatershed

Contributing Sources

lbs. phosphorus

Lbs. phosphorus
lbs. phosphorus

Source Type Receiving Area number units Pollution Load ¢1.)
Barnyard runoff streams/lakes (2.) & barnyards 1
pocket wetlands 0 barnyards G lbs. phosphorus
shallow soils (3.) 0 barnyards 0
deep soils (4.) 2 barnyards 1
Winterspread
menure (5.)
Upland erosion streams/lakes 5112 acres 376 tons sediment
riparian wetland 202 tons sediment
5035 acres
pocket wetland 414 tons sediment
Streambank erosion streams 0 sites 0 feet degraded
0 tons sediment

1. Phosphorus loads for barnyasrds are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.

2. Riparian wetlands are included.
3. Defined as soils less than 40 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.





Table 19. Rural nonpoint source summary for the Wayne Marsh Subwatershed

Contributing Sources

Source Type Receiving Area number units Poliution Load (1.)
Barnyard runoff streams/lakes (2.} 30 barnyards 314 lbs. phosphorus
pocket wetlands 2 barnyards 0 ibs. phosphorus
shallow soils (3.) 2 barnyards 2 lbs. phosphorus
deep soils (4.) ] barnyards 53 Llbs. phosphorus
Winterspread
manure (5.)
Upland erosion streams/lakes 4989 acres 821 tons sediment
riparian wetland 142 tons sediment
2808 acres
pocket wetland 339 tons sediment
Streambank erosion streams 9 sites 3245.0 feet degraded
32.5 tons sediment
1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.

Sediment loads for upland erosion and streambank erosion are average

annual values.
2. Riparian wetlands are included,

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

water table,

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.





Tabie 20. Rural nonpoint source summary for the Greenway Road Subwatershed

Contributing Sources

Source Type Receiving Area number units Pollution Load (1.}
Barnyard runoff streams/lakes (2.} ¢ barnyards 0 lbs. phosphorus
i pocket wetlands 0 barnyards 0 lbs. phosphorus
shallow soils (3.) 0 barnyards 0 lbs. phosphorus
deep soils (4.) 0 barnyards 0 lbs. phosphorus
Winterspread
manure {5.)
Upland erosion streams/lakes 647 acres 51 tons sediment
riparian wettand 23 tons sediment
1062 acres
pocket wetland 72 tons sediment
Streambank erosion streams 0 sites 0 feet degraded

0 tons sediment

1. Phosphorus loads for barnyards are hased on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values, : ‘ '

2. Riparian wetlands are included.

3. Defined as soils less than &0 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least &0 inches deep over bedrock or the

water table, '

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 21. Rural nonpeint source summary for the Ice Age Subwatershed

Contributing Sources

Source Type Receiving Area number units Pollution Load (1.)
Barnyard runoff streams/lakes (2.) 1 barnyards 1 lbs. phosphorus
pocket wetlands 0 barnyards 0 Lbs. phosphorus
shallow soils (3.) 0 barnyards 0 lbs. phosphoius
deep soils (4.) 0 barnyards 0 lbs. phosphorus
Winterspread
manure (5.)
Uplard erosion streams/lakes 1246 acres 128 tons sediment
riparian wetland 64 tons sediment
1229 acres
pocket wetland 60 tons sediment
Streambank erosion streams 0 sites 0 feet degraded
tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values,
2. Riparian wetlands are included.

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 22. Rural nonpoint source summary for the Eden Township Subwatershed

Contributing Sources

3 lbs. phosphorus
0 Lbs. phosphorus
5 lbs. phosphorus

Source Type Receiving Area number units Pollution Load (1.)
Barnyard runoff streams/lakes (2.) 12 barnyards 27 Lbs. phosphorus
pocket wetlands 1 barnyards
shallow soils (3.) 0 barnyards
deep soils (4.) 5 barnyards
Winterspread
manure (5.)
Upland erosion streams/lakes 3800 acres 218 tons sediment
riparian wetland 100 tons sediment
4670 acres
pocket wetland 476 tons sediment
Streambank erosion streams(Milwaukee R.) 1 sites 1000.0 fest degraded

2.5 tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annuat values.
2. Riparien wetlands are included.

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table,

4. Defined as soils at least &0 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 23. Rural ronpoint source summary for the Kettle Moraine Subwatershed

Contributing Sources

Source Type Receiving Areas nunber units Pollution Load ¢1.)
Barnyard runoff streams/lakes (2.) 5 barnyards 41 Lbs. phosphorus
pocket wetlands 5 barnyards 69 lbs. phosphorus
shaltow soils (3.) 0 barnyards 0 lbs. phosphorus
deep soils ¢4.) 16 barnyards 61 |bs. phosphorus
Winterspread
manure (5.)
Upland erosion streams/lakes 1218 acres 136 tons sediment
riparian wetland 60 tons sediment
2857 acres
pocket wetland 672 tons sediment
Streambank erosion streams 0 sites 0 feet degraded

tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.
2. Riparian wetlands are included.

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.

G-23






Table 24. Rural nonpoint source summary for the McCullough Marsh Subwatershed

Source Type

Contributing Sources

Receiving Area ' number units Pellution Load (1.)

Barnyard runoff streams/lakes (2.} 4 barnyards 7 lbs. phosphorus
pocket wetlands 0 barnyards 0 Lbs. phosphorus
shallow soils (3.) 0 barnyards 0 lbs. phosphorus
deep soils (4.) 1 barnyards 0 tbs. phosphorus

Winterspread

manure ¢5.)
Upland erosion streams/lakes 954 acres 67 tons sediment
riparian wetland 18 tons sediment
918 acres
pocket wetland 73 tons sediment
Streambank erosion streams 0 sites 0 feet degraded

tons sediment

1. Phosphorus icads for barnyards are based on the 10 yesr-24 hour rain event.
Sediment loads for upland erosion and streambank ercsion are average

annual values.

2. Riparien wetlands are included.
3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least &0 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.
See Table 8 for a watershed summary.
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Table 25. Rural nonpoint source summary for the Auburn Creek Subwatershed

Contributing Sources

Source Type Receiving Area number units Pollution Load (1.)
Barnyard runoff streams/lakes (2.) 2 barnyards 18 tbs. phosphorus
pocket wetlands 1 barnyards 0 tbs. phosphorus
shallow soils (3.} 0 barnyards 0 Lbs. phosphorus
deep soils (4.} 2 barnyards 5 Lbs. phosphorus
Winterspread
manure {5.)
Upland erosion streams/lakes 2768 acres 101 tons sediment
riparian wetland 70 tons sediment
775 acres
pocket wetland 126 tons sediment
Streambank erosion streams 0 sites 0 feet degraded
tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
sediment loads for upland erosion and streambank erosion are averasge

annual values.
2. Riparian wetlands are included.

3. befined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least &0 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 26, Rural nonpoint source summary for the Campbellsport Subwatershed

Contributing Sources

Source Type Receiving Area number units Pollution Lead {1.)
Barnyard runoff streams/lakes (2.) 5 barnyards 7 lbs. phosphorus
pocket wetlands 0 barnyards 0 tbs. phosphorus
shallow soils ¢3.) 0 barnyards 0 lbs. phosphorus
deep soils (4.) 1 barnyards 0 Lbs. phosphorus
Winterspread
manure (5.}
Upland erosion streams/lakes 2151 acres 159 tons sediment
riparian wetland 9% tons sediment
1251 acres
pocket wetland 26 tons sediment
Streambank erosion streams 0 sites 0 feet degraded

tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.

2. Riparian wetlands are included.
3. Defined as soils less than 60 inches deep over shallow bedrock or

the water tabte.

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not caleulated for individual subwatersheds.

See Yable 8 for a watershed summary,
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Table 27, Estimated year 1985 urban nonpoint pollutant loadings by
land use for the Campbellsport Study Area(1.)

Area Poliutant Loading, %(2.)

Suspended Total Total
Land Use Acres % Solids Phosphorus Lead
Residential 245 544 24% 29% 16%
Commercial 27 6% 22% 14% 30%
Industrial 14 3% 12% 8% 4%
Transportation 50 1% 1% 2% 2%
Institutional 73 16% 40% 42% 37%
Recreational 46 10% 1% 5% 1%

Total 455

1. Existing land use in the Campbellsport Study Area is shown in Map 3.
2. Total 1985 urban pollutant loadings for the

Campbellsport Stuwdy Area were 93,000 pounds for suspended solids,
240 pounds for total phosphorus, and 190 pounds for total lead.
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Table 28. Estimated year 2000 urban nonpoint pollutant loadings by
land use for the Campbellsport Study Area(1.)

Area Poliutant Loading, %(2.)

Suspended Total Total
Land Use Acres % Solids Phosphorus Lead
Residential 505 69% 34% 42% 25%
Commercial 26 4% 16% 10% 22%
Industrial 34 5% 20% 12% 24%
Transportation 49 7% 1% % 1%
Institutional 73 10% 29% 30% 27%
Recreational 44 6% 1% 4% 1%

Total 731

1. Existing and planned land use in the Campbellsport Study Area is shown
in Map 4,

2. Total year 2000 urban pollutent icadings for the

Campbel Lsport Study Area were 130,000 pounds for suspended solids,
330 pounds for total phosphorus, and 250 pounds for total {ead.
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Table 29. Rursl nenpoint source summary for the Un-Nemed Tributary Subwatershed

contributing Sources

{bs. phosphorus
lbs. phosphorus

Source Type Receiving Area number units pollution Load (1.)

Barnyard runoff streams/lakes (2.) 3 barnyards 37 lbs. phosphorus
pocket wetlands 0 barnyards 0 \bs. phosphorus
shatlow soils (3.} 0 barnyards 0
deep soils (4.) 1 barnyards 3

Winterspread

manure ¢5.)

Upland erosion streams/lakes 499 acres 42 tons sediment

riparian wetland 7 tons sediment
382 acres

pocket wetland 22 tons sediment

Streambank erosion streams 2 sites 1800 feet degraded

5 tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
sediment loads for upland erosion and streambank erosion are average

annual values.
2. Riparian wetlands are included.

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

water table,

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 30. Agricultural land use distribution, in acres, for subwatersheds of the
Lower Mainstem Region, Fast-West Watershed

:::;r- farm- Wet- grass- grazed rotated continuous
shed(1.) stead land land pasture woodland woodland cropland cropland ALL
DL 111 756 &98 155 891 4 35935 46 6596
GL 10 21 146 231 254 762
KW 215 135 1744 355 2165 54 6377 480 11525
ac 101 4689 520 Q6 484 2782 343 5015
sy 22 598 931 34 592 528 357 3062
SL 65 1413 43 3069 2059 7 6656
WB 245 1715 1838 245 1530 5990 335 11898
TOTALS 769 4014 7290 928 8962 58 21925 1568 45514

1. Subuatershed names and locations that correspond to these codes are shown on
Map 2.
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Table 31. Rural nonpoint source summary for the Kewaskum Subwatershed

Source Type " Receiving Area

Barnyard runoff streams/lakes (2.)
pocket wetlands
shallow soils (3.)
deep soils (4.)

Winterspread
manure {5.)

Uptand erosion streams/lakes
riparian wetland
pocket wetland

Streambank erosion streams

Contributing Sources

lbs. phosphorus
lbs. phosphorus
lbs, phosphorus
lbs. phosphorus

number units Pollution Load (1.)
28 barnyards 327
2 barnyards 14
] barnyards 62
9 barnyards 27
5783 acres 1110 tons sediment
44 tons sediment
552 acres
124 tons sediment
4 sites 1975.0 feet degraded
22.5

tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annuel values.
2. Riparian wetlands are included.

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 32. Estimated year 1985 urban nonpoint pollutant loadings by
land use for the Kewaskum Study Area (1.}

Area Pollutant Loading, % (2.)

Suspended Total Total
Land Use Acres % Solids Phosphorus Lead
Residential 381 48% 21% 27% 14%
Commercial 40 5% 22% 16% 29%
Industrial 72 9% 25% 15% 29%
Transportation 56 T% 0% 2% 1%
Institutional 80 10% 29% 30% 25%
Recreational 166 21% 3% 12% 2%

Total 795

1. The Kewaskum Study Area is shown in Map 5.
2. Total 1985 urban pollutant loadings for the Kewaskum Study Area

were 140,000 pounds for suspended solids, 380 pounds for total
phosphorus, and 300 pounds for total lead.
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Table 33. Estimated year 2000 urban nonpeint pollutant loadings by
land use for the Kewaskum Study Area (1.)

Area Pollutart Loading, ¥ (2.)

Suspended Total Total
Land Use Acres % Solids Phosphorus Lead
Residential 989 55% 22% 31% 15%
Commercial 102 &% 22% 15% 30%
Industrial 163 9% 30% 19% 32%
Transportation 127 74 0% 2% 0%
Institutional 163 9% 24% 25% 21%
Recreational 267 15% 2% 8% 2%

Total 1811

{1.) Existing and planned land use in the Kewaskum Study Area is shown
in Map 6.

{2.) Total year 2000 urban poltutant loadings for the Kewaskum Study Area

were 350,000 pounds for suspended solids, 870 pounds for total phosphorus,
and 750 pounds for total lead.
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Table 34. Rural nonpoint source summary for the Smith Lake Subwatershed

Contributing Sources

Source Type Receiving Area number units Pollution Load (1.}
Barnyard runoff streams/lakes (2.) 4 barnyards _ 54 |bs. phosphorus
pocket wetlands 0 barnyards 0 lbs. phosphorus
shallow soils (3,) 0 barnyards 0 Llbs. phosphorus
deep soils (4.) 2 barnyards 54 Lbs. phosphorus
Winterspread
manure (5.)
Upland ercsion streams/lakes 2871 acres 269 tons sediment
Streambank erosion streams 4 sites 2500 feet degraded

14 tons sediment

1. Phosphorus leads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values. :

2. Riparian wetlands are included.

3. Defined as soils less than 60 inches deep over shaltow bedrock or

the water tabie.

4. Defined as soils at least 60 inches deep éver bedrock or the

water table,

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 35. Rura! nonpoint source summary for the West Bend Subwatershed

Contributing Sources

Source Type Receiving Area number © units Pollution Load {1.)
Barnyard runoff streams/lakes (2.) 17 barnyards 92 lbs. phosphorus
pocket wetlands 2 barnyards 4 lbs. phosphorus
shal low soils (3.) 3 barnyards 13 ibs. phosphorus
deep soils (4.) [ barnyards 13 lbs. phosphorus
Winterspread
manure ¢5.)
Upland erosion streams/lakes &757 acres 719 tons sediment
riparian wetland 270 tons sediment
3402 acres
pocket wetland 248 tons sediment
Streambank erosion streams 10 sites 2965 feet degraded

229 tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.

2. Riparian wetlands are included.

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 36. Annusl urban nonpoint pollutant loadings from the City of West Bend

Water Load

Subwatershed Area, acs. (1,000 gat.)

Silver Creek 1384 250000
Quaas Creek 1017 130000
West Bend 2981 726000

TOTAL 5382 1106000
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Sus. Sols. Total Phos. Total Lead
lbs 4 tbs % lbs %
205500 20% 560 22% 430 19%

B5000 8% 310 12% 180 8%
739000 72% 1700  &6% 1600 72%
1030500 2570 2210





Table 37. Relative importance of urban sub-basins in the City of West Bend,
West Bend Subwatershed, based on water and pollutant loadings.

Urban Pollutant Loading, % (4.)
Sub-basin Area, % Water loading, %

1. (2.) (3.) sus. Sols. Tot. Phos. Tot. Lead
WB003 12 8 7 7 6
WB004 1 1 ] 1 1
WB005 e 8 8 7 7
WBO06 1 1 1 1 1
WB007 1 1" 12 11 14
WBOOB 22 7 27 28 26
WB010 24 29 31 30 32
WBO11 8 8 8 8 8
WB013 1 1 1 1 2
WBG14 1 ) 4 6 3

1. The locations of these sub-basins are shown on Map 7.

2. The total subwatershed ares is 2,981 acres, based on 1985 data.

3. The total annual subwatershed water loading was 726M gallons.

4. The total annuai subwatershed pollutant loadings are 739,000 Lbs.
for suspended solids, 1,680 lbs. for total phosphorus, and 1,600 (bs.
for total lead.
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Table 3B. Relative importance of different land uses in the City of West Bend,

West Bend Subwatershed, based on water and poliutant loadings(1.)

Land Use Type (1.}

commercial strip

medium industrisl

light tndustrial

miscellaneous(2.)

schools

hospitals

multi-family residential

high density residential, alleys
high density residential, no alleys
med. density residential, no alleys
low density residential

open space

parkland

cemetery

TOTAL

Land Use Area tead Load
Acres % ibs. %
241 8% 499 3%
196 7% 351 22%
66 2% 121 8%
147 5% 147 9%
116 4% a1 5%
13 0% 20 1%
155 5% 94 6%
117 4% 71 4%
114 4% 53 3%
927 3% 112 7%
221 % 38 2%
588 20% 15 1%
57 2% 3 0%
23 1% 1 0%
2981 1600

1. Existing land use in the West Bend Study Area is shown on Map 8.
2. Miscellaneous tand uses include institutional lands other than

schools or hospitals.
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Table 39. The percent of
urban sub-basins for the

Land Use Type

Commercial Strip
Light Industrial
Medium Industrial

Miscel laneous(2.)

critical land uses contained within high priority
City of West Bend: West Bend Subwatershed (1.)

Percent of the Land Use
Contained In the Sub-Watershed

WB0O7 wB008 WBC10 TOTAL
14% 23% 36% 3%
2% 19% 53% 74%
31% 12% 21% 64%
0% 25% 48% 3%

1. Critical land uses in this subwatershed are defined as those which
combine to contribute 70% of the total subwatershed lead loading. High
priority sub-basins were identified based on the pollution potential of
the sub-basin and the quality of the adjacent receiving water.

2. Miscellaneous land uses include institutional tands

other than schools and hospitals.
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Table 40. Amount of lead loading from critical land uses in three
critical urban sub-basins located in the City of West Bend:
West Bend Subwatershed,

Land Use Areas Percent Lead Loading by Sub-Basin

As Percent
Land Use of Subwatershed WB0O7 WB008 WBG10 TOTAL
commercial strip 6 5 8 12 25
light industrial 1 0 1 4 5
medium industrial 2 7 3 4 14
miscel laneous(1.) 3 ) 2 4 6
TOTAL 12 12 14 24 50

1. Miscelianeous land uses include institutionial Land uses other than schools
and hospitals. '

G-40





Table 44. Estimated annual urban lead loading by land use for the year 2000
for the City of West Bend: West Bend Subwatershed.

Land Use Area Lead Load
Land tise Type (1.) Acres % lbs. %
commercial strip 323 6% 705 5%
medium industrial 464 9% 825 30%
light industrial 155 % 285 10%
miscel laneous(2.) 170 3% 161 6%
schools 135 3% (A 3%
hospitals 14 0% 22 1%
multi-family residential 310 6% 185 ™
high density residential, alleys 248 5% 148 5%
high density residential, no alleys 248 5% 112 4%
med. density residential, no alleys 1860 37% 227 8%
low density residential 434 9% 16 1%
open space 520 10% 9 0%
parkland 161 3% 7 0%
cemetery 27 1% 1 0%
TOTAL 5069 2794

1. Existing and planned {and use in the West Bend Study Area is shown on Map 10.
2. Miscellaneous land uses include institutional lands other than
schools or hospitals.
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Table 42. Estimated year 1985 urban nonpoint pollutant loadings by
land use for the Mewburg Study Area(1.)

Area Pallutant Loading, %(2.)

Suspended Total
Land Use Acres % Solids Phosphorus Lead
Residential 422 80% 38% 62% 32%
Commercial 1" 2% 20% 10% 26%
Industrial(3.) 14 3% 22% 10% 23%
Industrial(4.) 28 3%
Transportation 5 1% 0% 0% 1%
Institutional 17 3% 19% 14% 174
Recreational 31 6% 1% 54 1%

Total 528

1. Existing land use in the Newburg Study Area is shown in Map 11,

2. Total 1985 urban poliutant loadings for the
Newburg Study Area were 47,000 pounds for suspended solids,
168 pounds for total phosphorus, and 103 pounds for total lead.

3. Industrial, non-quarry lands.

4. Industrial, quarry lands.
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Table 43. Estimated year 2000 urban nonpoint pollutant loadings by
land use for the Newburg Study Area(i.)

Area Pollutant Loading, %(2.)

Suspended Total Total
Land Use Acres % Solids Phosphorus Lead
Residential 626 50% 6% 18% 4%
Commercial 40 3% 7% 6% 8%
Industrial 520 42% 85% 72% 86%
Transportation 5 0% 0% 0% 0%
Institutional 17 1% 2% 3% 2%
Recreational 33 3% 0% 1% 0%

Total 1241

1. Existing and planned land use in the Newburg Study Area is shown

on Map 12.

2. Projected urban pollutant loadings for the year 2000 in the
Newburg Study Area are 460,000 pounds for suspended solids,

8530 pounds for total

G-43

phosphorus, and 1,106 pounds for total lead.






Table 44. Rural nonpoint source summary for the Silver Creek Subwatershed

Contributing Sources

Source Type Receiving Area number units Poliution Load (1.)
Barnyard runoff streams/lakes (2.) 0 barnyards 0 Llbs. phosphorus
pocket wetlands 0 barnyards 0 lbs. phosphorus
shallow soils (3.) 0 barnyards 0 Llbs. phosphorus
deep soils (4.) 0 barnyards 0 lbs. phosphorus
Winterspread
manure (5.)
Upland erosion streams/lakes 1229 acres 95 tons sediment
riparian wetland 35 tons sediment
97 acres
pocket wetland 207 tons sediment
Streambank erosion streams 1 sites 30 feet degraded

<} tons sediment

1. Phosphorus {oads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank ercsion are average

annual values.

2. Riparian wetlands are jncluded.

3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least &0 inches deep over bedrock or the

water table,

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Teble 45. Relative importance of urban sub-basins in the City of West Bend,
Silver Creek Subwatershed, based on water and potlutant lteadings.

Urban Pollutant Loading, % (4.)
Sub-basin Area, % Water toading, %

(1.) (2.) {3.) Sus. Sols. Tot. Phos. Tot. Lead
SWO07 : 1% 0% 0% 0% 0%
SWO08 9% 3% 1% 4% 1%
SWO09 15% 16% 18% 15% 22%
SW010 4% 2% 1% 3% 1%
SWO11 1% 2% 2% 1% 2%
SW012 1% 21% 25% 20% 29%
SWO13A 14% 1% 16% 13% 9%
SW0138 8% 8% 8% 8% 6%
SW013¢C 2% 3% 3% 3% 2%
$W013D 7% 10% 11% 10% 10%
SW014 1% 10% 9% 10% B%
SW015 17% 14% 12% 13% oK%

1. The locations of these sub-basins are shown on Map 7.

2. The total urban area in the subwatershed is 1,384 acres, based on 1985 data..
3. The teotal annual subwatershed water loading from urban areas was 250M gallons.
4. The total annual urban pollutant loadings are 205,500 Lbs.

for suspended solids, 558 Lbs. for total phosphorus, and 426 lbs.

for total lead.
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Table 46. Relative importance of different land uses in the City of West Bend,
Silver Creek Subwatershed, based on water and pollutant loadings(1.}.

Land Use Area Lead Load
Land Use Type (1.) Acres % lbs. %
commercial strip o3 7% 205 48%
light industrial 2 0% [ 1%
miscel lanegus(2.) 32 2% 31 6%
schools 37 3% 27 5%
hospitals 5 0% 8 2%
multi-family residential 99 7% 62 12%
high density residential, alleys 7 0% 3 1%
high density residential, no alleys 15 1% 9 2%
med. density residential, no alleys 464 32% 57 1%
low density residential &7 5% 3 1%
open space 437 31% 10 2%
parkland 101 7% 6 1%
cemetery 25 2% 1 0%
TOTAL 1384 426

T. The existing land use within this subwatershed is shown on Map 8.
2. Miscellaneous land uses include institutional tands other than
schools or hospitals.
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Table 47. The percent of critical land uses contained within high priority
urban sub-basins for the City of West Bend: Silver Creek Subwatershed (1.}

Percent of the Subwatershed Land Use In Sub-basin

Land Use Type SWO09 SWo12 SW013A  SWO13B  SW013D TOTAL
Commercial Strip 42% 43% 2% 2% 2% M%
Multi-Family Residential 3% 25% 25% 9% 4% 66%

Schools, hospitals,
miscel laneous institutional 0% 15% 25% 5% 34% 79%

1. Critical land uses in this subwatershed are defined as those which
combine to contribute 70% of the total subwatershed lead loading. High
priority sub-basins were identified based on the pollution potential of
the sub-basin and the quality of the adjacent receiving water.
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Table 4B. Amount of lead loading from critical land uses in five critical
urban sub-basins located in the City of West Bend: Silver Creek Subwatershed

Land Use Areas Percent Lead Loading by Sub-Basin

As Percent
Land Use of Subwatershed SWo09 SW012  SW013A  SWD13B  SW013D TOTAL
commercial strip 6% 20% 21% 1% 1% 1% A44%
multi-family residential 5% 0% 4% 3% 1% 1% 9%
schools, hospitals,
miscellaneous institutional 4% 0% 2% 3% 1% 6% 12%
TOTAL 15% 20% 27% 7% 3% 8% 65%
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Table 49. Estimated annual urban lesd leading by land use for the year 2000
for the City of West Bend: Silver Creek Subwatershed.

Land Use Area Lead Load
Land Use Type (1.} Acres % lbs. %
commercial strip 238 1% 520 61%
light industrial 2 0% 4 0%
miscel laneous(2.) 37 2% 35 4%
schools b 2% 30 3%
hospitals 6 0% 9 1%
mutti-family residential 187 9% 112 13%
high density residential, alleys 12 1% 5 1%
high density residential, no alleys 25 1% 15 2%
med. density residential, no alleys Q00 42% 110 13%
low density residential 125 &% 5 1%
open space 418 19% 8 1%
parkland 128 6% & 1%
cemetery 29 1% i 0%
TOTAL 2151 as0

1. The existing and planned land use within this subwatershed is shown
on Map 10.

2. Miscellaneocus land uses include institutional lands other then
schools or hospitals.
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Table 50. Rural nonpoint source summary for the Quaas Creek Subwatershed

Contributing Sources

Source Type Receiving Area number units Pollution Load (1.)
Barnyard runoff streams/lakes (2.) 5 barnyards 57 tbs. phosphorus
pocket wetlands 0 barnyards 0 lbs, phosphorus
shallow soils (3.) 0 barnyards 0 ibs. phosphorus
deep soils (4.) 3 barnyards 12 lbs, phosphorus
Winterspread
manure (5.)
Upland erosion streams/lakes 3592 acres 648 tons sediment
riparian wetland 268 tons sediment
3001 acres
pocket wetland 399 tons sediment
Streambank erosion streams 3 sites BO70 feet degraded
96 tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event,
Sediment loeds for upland erosion and streambank erosion are average

annual values.
2. Riparian wetlands are included,

3. Defined as soils less than 60 inches deep cver shallow bedrock or

the water table,

4. Defined as soils at least &0 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 51, Relative importance of urban sub-basins in the City of West Bend,
Quaas Creek Subwatershed, based on water and pollutant loadings.

Urban Pollutant Loading, % (4)

Subbasin ‘Area, % Water Loading, %

4 }] 2) 3 Suspended Solids Total Phosphorus Total Lead
acool 28 18 10 18 11
Qcoo2 16 7 3 8 2
Qcoo3 1 14 14 13 16
QCo04 21 36 46 33 47
Qcoo5 10 6 2 6 2
acooé 3 2 1 2 1
Qcoo7 1 17 24 20 21
1. Location of these subbasins are shown on Map 7.

2. Total urben area in the subwatershed is 1020 acres, based on 1985 data.

3. Total annual subwatershed water loading from urban areas was 126,700,000 gallons

4. Total annual nonpoint pollutant loadinsg area 85950 pounds

for suspended solids, 308 pourds for total phosphorus, and 178 pourds
for total lead.
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Table 52. Relative importance of different land uses in the City of West Send,
Quaas Creek Subwatershed, based on lead loadings(1.)

Land Use Area Lead Load
Land Use Type(2.) acres FA Lbs. %
commercial strip 21.5 2 47 27
medium industrial 4.6 0 8 4
low industrial 16.1 2 29 14
miscel lanecus institutional 1.7 1 1 é
schools 40.5 4 28 16
hospitals H 0 0 0
multiple femily residential 29.9 3 19 1
high density residential, alleys 0 0 0 0
high density residential, no alleys 0 [¢] 0 0
medium density residential, no alleys 7.9 7 9 5
low density residential 248.3 25 11 6
open space, undeveloped 573.5 56 16 @
parks 1.5 0 0 0
cemetery 0 0 0 0
total 1020 100 178 100

1. The existing land use within this subwatershed is shown on Map 8.
2. Miscellaneous institutional land use includes all institutionel Lland
uses other than schools and hospitals (e.g. court house).
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table 53. The percent of critical land uses contained within high priority
urban sub-basins for the City of West Bend: Quaas Creek Subwatershed(1.)

Percent of the Subwatershed Lend Use in Subbasin

Land Use Type Qcoo3 Qaco004 Qcoo7 Total

commercial Strip 20 57 0 7
Low Industrial 28 72 o 100
Medium Industrial 70 30 0 100
Schools, hospitals, 0 8 92 100

miscellaneous institutional

1. Critical land uses in this subwatershed are defined as those which
combine to contribute 70% of the total subwatershed lead loading. High
priority subbasins were identified based on the pollution potential of
the subbasin and the quality of the adjacent receiving water.
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Table 54. Amount of lead loading from critical land uses in three critical urban
sub-basins located in the City of West Bend: Quaas Creek Subwatershed

Land Use Areas
as Percent

Percent Lead Loading by Sub-basin

Land Use of Subwatershed QC003 QCco04 Qcoo? Total
Commercial Strip 2 5 15 0] 20
Low industrial 2 5 12 0 i7
Medium Industrial 0 3 1 0 4
Schools, hospitals, 5 0 2 20 22
miscellanecus institutional

Total 9 13 30 20 63
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Table 55. Estimated annual urban lead loading by land use for the year 2000

for the City of West Bend: Ouaas Creek Subwatershed.

Land Use Area Lead Load
tand Use Type (1) acres % lbs. %
commercial strip 149 5 325 33
medium industrial 48 2 85 9
low industrial 172 [ 316 33
miscel laneocus Tnstitutional. 1" 0 10 1
schools 41 1 28 3
hospitals 0 0 0 0
miltiple family residential 167 6 100 10
high density residential, alleys o 0 0 0
high density residential, no alleys 0 0 0 0
medium density residential, no alleys 370 13 45 5
low density residential 1316 46 50 5
open space, undeveloped 550 19 10 L
parks 55 2 3 0
cemetery o 0 0 0
total 2879 100 972 100

%. The existing and planned land use within this subwatershed is shown on Map 10.
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Table 56. Rural nonpoint source summary for the Daly Lake Subwatershed

Contributing Sources

Source Type Receiving Area number units Poliution Load (1.}
Barnyard runoff streams/lakes (2.) 19 barnyards 160 Lbs. phosphorus
pocket wetlands 3 barnyards 49 lbs. phosphorus
shallow soils (3.) 1 barnyards 12 lbs. phosphorus
deep soils (4.) 7 barnyards 86 tbs. phosphorus
Hinterspread
manure (5.)
Upland erosion streams/lakes 4002 acres 518 tons sediment
riparian wetland 71 tons sediment
1730 acres
pocket wetland 203 tons sediment
Streambank erosion streams 15 sites 840.0 feet degraded
17.5 tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.

2, Riparian wetlands are included.
3. Defined as soils less than 60 inches deep over shallow bedrock or

the water table.

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Table 57. Rural nonpoint source summary for the Green Lake Subwatershed

Contributing Sources

Source Type Receiving Area number units poliution Load (1.}
Barnyard runoff streams/lakes (2.) 0 barnyards 0 ibs. phosphorus
pocket wetlands 0 barnyards 0 ibs. phosphorus
shallow soils (3.} 0 barnyards 0 Lbs. phosphorus
deep soils (4.) 0 barnyards 0 Lbs. phosphorus
Winterspread
manure (5.)
Upland erosion streams/lakes 479 acres 50 tons sediment
riparian wetland 13 tons sediment
153 acres
pocket wetland 7 tons sediment
Streambank erosion streams 0 sites 0 feet degraded

tons sediment

1. Phosphorus loads for barnyards are based on the 10 year-24 hour rain event.
Sediment loads for upland erosion and streambank erosion are average

annual values.

2. Riparian wetlands are included.
3. Defined as soits less than 60 inches deep over shaliow bedrock or

the water table,

4. Defined as soils at least 60 inches deep over bedrock or the

water table.

5. This source was not calculated for individual subwatersheds.

See Table 8 for a watershed summary.
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Teble 58. Sediment and phosphorus reduction goals for the East-West Watershed

Sub-
Water-

shed(1.) Goal(2.)

WC
LL
PC

ML
CL
LD
FL.
RW

LB
WM

GY
IA
ED
KM

MM
AC

cP
urt
KW
SL
SW
Qc

WB
DL
GL

Sediment
Reduc-
Notes
50% control will atso affect Long L.
- most pollution sources are in WC

45%  10% for PC sediment; additional
for PC & KL nutrient control

10%

15%

50% 25% for HW sediment; additional
controt for LB sediment

50%

50% 25% for WM sediment; additiomal
control for Mil.River Sediment

25%

10%

50%

50% 35% for KM sediment; additional
control for CP sediment '

10%

30%¥  25% for AC sediment; additional
control for CP & Mil. River Sediment

50%

25%

50%

50%

50%

50%

50%

50%

254

Phosphorus

Reduc-
tion
Goal(2.)

Notes

25%
4%
30%

30%
25%

30%

30%
50%

50%
30%
0%
50%

50%
50%

50%
50%
50%
30%
50%
50%

50%
50%
50%

Control will also affect Long L.
Most pollution sources are in WC

will also benefit LB

30% for WM nutrients; additional
control for Mil. River

25% for QC nutrients; additional
control for Mil. River

1. Subwatershed names and locations that correspond to these codes are shown

on Map 2.

2. Based on judgements of district water resources management staff. These reductions represent
those desired to achieve the potential beneficial uses of the waterbodies contained within

the subwatersheds. In general, the Milwaukee River has pollution reduction goals of 50% for
sediment and phosphorus, and major contributing subwatersheds are consistent with this goal.
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Table 5%. Management decision criteria for poliution sources in the East and West Branches Milwaukee River Watershed

UPLAND EROSION

BARNYARDS to SURFACE WATERS

BARNYARDS to SHALLOW SOILS

WINTERSPREAD MANURE

Sub- Delivered Contact Limits (lbs. TP) {no. critical

water- Sed. Target Limits (ibs. TP) Category Limits acres spread)

shed (T/A/Y) Management (6.) Lower Upper Management

1.) (2.) Category Lower Upper Category Lower Upper
Yes 0.0 --

WC 0.180 1(3.) 16.9 -- 1(7.) 15.0 --

LD 11¢4.2 7.7 16.8 11 7.0 14.9

LL I1¢5.) 5.0 7.6 I11I 0.0 6.9

PC 0.800 ITE 0.0 4.9

CL 1.000

FL

ML 0.086 BARNYARDS to POCKET WETLANDS BARNYARDS to DEEP SOILS STREAMBANK DEGRADATION

GH 0.140

IA 0.420

ED 0.050 Contact Limits (lbs. TP) Limits (lbs. TP}

KM 0.100 Category Management Limits <{Tons/site)

MM 0.200 (6.) Lower Upper Category Lowet Upper Management

cp 0.042 Category Lower Upper

AC 0.050

ur 0.300 Yes 10.0 -- 111 0.0 --

HW 0.080 No 0.0 9.9 1(8.) 1.0 --

LB 0.080 II 0.0 1.0

WM 0.200

sL 0.150 1. Subwatershed names and locations that correspond to these codes are shown on Map 2.

Ku 0.200 2. AlLL parcels delivering soil above this rate are management category I.

SW 0.025 3. Exceptions to lower limits: ED is 13.9; WC is 11.3.

Qc 0.130 4. Exceptions to lower limits: UT is 5.8; WB is 5.0; MM is 6.5; CP is 5.6.

WB 0.080 5. This represents class where eligibility is limited to $3,500.

bL 0.130 6. Final management categories will be determined on a case-by-case basis.

GL 0.210 7. Also includes livestock operaters spreading in floodplains, wetlands, or shallow soils.

8. Alse includes inventoried sites with excessive degraded habitat, regardless of erosion.





Table 60. Preliminary site characteristics used to indicate Louw
groundwater contamination potential from concentrated

animal waste sources (1.)

Characteristic

Feet to ground-
water or hedrock

#Soil passing
#200 sieve

Animal Herd Size

Management

Location

Solid Runoff

Temp. Manure from lot,
Animal Manure Storage Stack, or
Lot Stack Structure  Structure
»3 >5 >3-3 >2(2.)
»50% for >50% for >3 feet »50% for
at least at least having at least
1 foot, 3 feet, >50%, 1 foot,
or or or or
»25% for >25% for »5 feet »25% for
at least at least having at least
3 feet 5 feet »25% 2 feet(3.)

Animal herd size should be considered as a factor,
although criteria need to be developed.

The frequency of lot scraping should also be
considered as it will affect the availability of
total nitrogen and the form of nitrogen found under
the barnyard

Sources located in groundwater discharge areas are
generally less of a concern for water supply uells

than sources located in grourdwater discharge areas.

1.The separation distance and soil mechanical analysis

eriteia were considered together in determining site

vulnerability.

2.As determined in the first 100 feet of vegetated buffer

for overland flow or 300 feet of vegetated buffer for

channel flow.

3.1f runoff ponds for extended periods in an unvegetated
area, a goundwater hazard may exist even if the separation
distances and soil characteristics are met.





19-9

Table é1. Agricultural nonpoint pollution sources planned for control in the East and West Branches Milwaukee River Watershed, by Region(1.)

EROSION

BARNYARD RUNOFF MANURE RUNOFF UPLAND STREAMBANK EROSION
destination: surf. water pocket wetland shallow soil
no, Lbs. ne. lbs. no. Lbs, no. of no. of no. tons ne. no. ho.
controls: of ™ of TP of TP livestock eritical of delivered of of of
REGION yards (2.) vyards (2.) yards (2.} operations acres acres sediment sites feet tons
East ‘ 3029 2 38 458 182
West & Upper
Mainstem 27 446 2 60 2 2 6857 1114 12 7045 41
Lower Mainstem 33 M 2 63 12 a7 7294 1859 64 16360 380
WATERSHED TOTAL & 116 [ 161 14 89 101 1237 14609 3155 76 23405 421

1. Controls for these sources will be based on further evaluation: barnyard runoff to pocket wetlands, barnyard runoff to shallow soils

and control of winterspread manure.

2. Total phosphorus as estimated for the 10-year 24 hour storm.





Table é2. Agricultural nonpoint pollutlon sources planned for control !n the East Region,
East and West Branches Milwaukee River Watershed(1.)

BARNYARD RUNOFF UPLAND  EROSION

destination: surf. water pocket wetland

no. |lbs, no. lbs. no. . tons

SUBWATER - contiols: of TP of TP of delivergd
SHED (2.) yards (2.) vyards (2.) acres sediment

We 11N | 255 74

LD 1 9

LL 12 ,

PC 67 91

CL 1 9 1 17 13 14

FL

ML . 123 3

" REGIDNAL TOTAL 3 29 2 38 . . 458 182

1. Controls for these sources will be based on further evaluation: barnyard runcff to pocket W
barnyard runoff to shallow soils, and control of winterspread manure.

2. Subwatershed names and locations that correspond to these codes are shown

© on Map 2.

3. Total phosphorus as estimated for the 10-year 24 hour storm.
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Table 63. Agricultural nonpoint pollution sources planned for control in the West and Upper Mainstem
Region, East and West Branches Milwaukee River Watershed(1.)

SUBWATER-
SHED (2.)
GW
1A
ED
KM
MM
cp
AC
ur
H

LB

REGEONAL TOTAL

BARNYARD RUNOFF UPLAND  EROSION STREAMBANK EROSION
destination: surf. water pocket wetland shallow soil
no. Lbs. no. ibs. no. tibs. no, tons no. no. no,
controis: of TP of TP of TP of delivered of of of
yards (3.) vyards (3.) yards (3.) acres sediment gites feet tons
97 12
62 12
2 23 1138 109 1 1000 3
2 36 2 60 265 95
1 7 67 7
1 & 1129 88
1 18 544 57
3 32 59 11 2 1800 5
1 24 1086 146
1 9 1454 180
15 291 2 2 956 397 9 4245 33
27 446 2 60 2 2 6857 114 12 7045 41

1. Controls for these sources will be based on further evaluation: barnyard runoff to pocket wetlands,
barnyard runoff to shallow soils, and control of winterspread manure.
2. Subdatershed names and locations that correspond to these codes are shown on Map 2.
3. Total phosphorus as estimated for the 10-year 24 hour storm.
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Table &4. Agricultural nonpoint poilution sources planned for control in the Lower Hainstem Region,
East and West Branches Milwaukee River Watershed(1.)}

SUBHATER~

SHED (2.)

SL

KW

SW

ac

WB

DL

GL

REGIONAL TOTAL

BARNYARD RUNOFF UPLAND EROSION STREAMBANK EROSION
destination: surf. water pocket wetland shallow soil
no. lbs. no. lbs. no. ibs. no. tons no. no.  ho.
controls: of TP of TP of TP of del ivered of of of
vards ¢3.) vyards (3.) yards (3.) acres sediment sites feet tons
3 53 447 162 4 2500 14
19 312 1 15 a 62 1657 562 4 1975 23
33 80
3 53 1289 376 31 B0&o 96
5 68 3 13 2243 418 10 2965 229
3 155 1 48 1 12 1266 242 15 840 18
61 19
33 641 2 63 12 87 7294 1859 64 16360 380

1. Controls for these sources wWill be based on further evatuation: barnysrd runoff to pocket wetlands,
barnyard runoff to shallow soils, and control of winterspread manure.
2. Subwatershed names and locations that correspond to these codes are shown on Hap 2.
3. Total phosphorus as estimated for the 10-year 24 hour storm.
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Table 65. Estimated best management practice needs for controlling rural nonpoint
pollution sources in the East and West Branches Milwaukee River Watershed

Best Management Practice

UPLAND EROSION(1.)

Contour Cropping

Contour Strip Cropping
Reduced Tillage

Critical Area Stabjlization
Change In Rotation

Grass Waterways

Terraces

Field Diversions

Grade Stabilization
Agriculture Sediment Basins

ANTMAL WASTE(2.)

Barnyard Runoff Management
Manure Management
(Long Term Storage)
(Short Term Storage)
(Waste Utilization Plans)

STREAMBANK EROSION(3.)}

Streambank Stabilization
(Shape & Seed)
(Fencing)

(Rip-Rap)
(Crossings)

Units

acres
acres
acres
acres
acres
acres
feet
feet

number

number

number

acres
(number)
{number)
(number)

feet

feet

feet
number

Need By County

Wash- Fond Watershed
ington Du Lac Sheboygan 0Ozaukee Dodge Need

4780 20 250 200 0 5250
500 780 10 40 30 1360
2680 2580 110 210 150 5730
420 450 30 10 0 910
3220 2820 120 230 130 6520
56 80 13 6 2 157
10000 5000 1200 0 16200
10000 6000 250 0 16250

8 15 5 3 31

10 10

46 to 61 14 to16 1to 3 3toé4 b4 to B4
633 452 138 24 1240

19 8 1 28

18 8 é 1 33

106 47 13 4 4%
2000 700 200 2900
30000 2000 2000 34000
500 400 1100

20 1 2 1 24

1. Vegetative filter strips are included under Critical Area Stabilization.
2. Roofs over barnyards and manure management facilities and barnyard relocation are included under

Barnyard Runoff Management.

barnyard runoff control systems,

tong term storage,

or merely

a waste utilization plan not associated with any of these structural practices.

3. Includes vegetative filter strips, livestock watering pumps, and fish habitat structures.
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TABLE 66, Effectiveness of Urban Nonpoint Source Controts for Reducing Pollutant Loadings in Existing
Urban Areas in the City of West Bend: Silver Creek Subwatershed. (1)

Description of Control(2} Do Controls

Detention: Meet or Exceed

% Total Infiltration: Sweeping: Pol lutant Reduction Goals

Drainage % Parking Passes Reduction, for Enhancing
Type of Area Lot Acres Each ibs (3) HWater Quality (4)
Control Controlied Control led Year Lead Susp Sols. Lead Susp Sols.
Detention 45 None ' None 134 86000 No No
Detention 13 None None 59 36500 No No
Infittration None 16 None 25 10000 No No
Infiltration None 33 Hone 51 20500 Ho No
Infiltration Nene 65 None 106 39000 No No
St. Sweeping None None 18 37 13400 No No
St. Sweeping None None 34 52 18800 No No
St. Sweeping None Nong 11 7 4200 No No

1. The contrels were only used in critical urban subbasin for existing urban areas.
2. The drainage area for the existing urban area was 1384 acres; drainage area for critical subbasins was

762 acres; the acres of parking lot in eritical subbasins was 53 acres; the 18 and 34 passes each year
were a schedule for commercial streets only and the 11 passes schedule was for residential streets only.

3. The annual NP pollutant loading without controls was 205500 pounds for suspended solids and 425 pounds
for lead in existing urban areas.

4, The improvement goal was "yes" for existimg urban areas if its lead reduction was 212 pounds or more
(50% reduction) and the suspended solids reduction was 102750 Lbs or more (50% reduction).
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TABLE ©7. Effectiveness of Urban Nonpoint Source Controls for Reducing Pollutant Loadings Planned
Urban Areas in the City of West Bend: Silver Creek Subwatershed. (1)

Description of Control(2)

Detention:

% Total Infiltration: Sweeping: Pol lutant

Drainage % Parking Passes Reduction,
Type of Area : Lot Acres Each tbs_(3)
tontrol Controlled Controlled Year Lead Susp. Sols.
Detention 55 Nohe None 128 814600
Detention 85 None None 250 136600
Detention 21 None None 197 127500
Detention 100 None None 305 179000
Infiltration Nohe 50 None 105 38000
Infiltration Nene 100 None 210 76000
$t. Sweeping None None 18 63 22800
St. Sweeping None None 34 89 31900
$t. Sweeping None None " 10 6890

1. The controls uwere used for all the planned urban areas.

2. The drainage area for planned urban area was 767 acres; the acres of parking tot was 62 acres; the 18
and 34 passes each year were a schedule for commercial streets only and the 11 passes schedule was for
residential streets only.

3. The annual NP pollutant without controls was 198000 pounds for suspended solids and 448 pounds for lead.
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TABL

E 68, Effectiveness of Alternative Urban Nonpoint Source Control Programs in Achieving Pollutant

Reduction Goals for Future Land Uses in the City of West Bend:

Subwatershed(1).

Silver Creek

Description of Control(2)

Detention:
% Total

Infiltration: Sweeping: Pollutant

Deces Program

Meet or Exceed
Reduction Goals

Does Program
Meet or Exceed
Reduction Goals

Program Type of Drainage % Parking Passes Reduction, for Ephancing of Ne Change
Alt. Urban Area Lot Acres Each lbs (3) Water Quality (4) In Leading (5)
Number Land Use Controiled Controlled Year Lead Susp. Sols. Lead Susp. Sols. Lead Susp. Sols
1 Existing 45 None None 134 86000
Planned 100 None None 305 179000
Future &5 None None 439 265000 No Yes No Yes
2 Existing None 65 34 158 58000
Planned None 100 34 299 108000
Future None 84 34 457 166000 No No Yes Yes
3 Existing 13 33 18 150 70400
Planned 85 None Nohe 250 136000
Future 39 33 18 400 206400 No No No Yes
[ Existing i3 16 18 86 40000
Planned 91 50 18 365 187900
Future 41 34 18 451 227900 No No Yes Yes
5 Existing 45 16 18 196 109000
Pianned @1 50 18 365 189000
Future 62 34 18 561 298000 No Yes Yes Yes
[ Existing None None None 0 0
Planned 4 50 18 365 189000
Future 33 27 18 365 189000 No No No Yes

The controls Were only used in critical subbasin for existing urban areas and controls were used for all
Future land use was existing plus ptanned land uses.

the planned urban areas.

The drainage area for the existing urban area was 1384 acres; the planned urban area was 767 acres and
The acres of parking lots for critical subbasing in existing

urban areas Were 53 acres and the acres of parking lot in planned urban areas were 62 acres. Eighteen
and 34 passes each year were for commercial streets only.

the future urban area was 2151 acres.

Future land use annual nonpoint poliutant loadings without controls were 403500 pounds (205500 lbs.
existing + 198000 lbs. planned) for suspended solids and 873 pounds (425 lbs. existing + 448 Lbs.
planned) for lead.

Enhancement wWas “yes" if the lead loading reduction was 660 pounds (a 75% reduction in future loading)
and the suspended solids loading reduction was 235750 (a 58% reduction in future loading).

The No Change was "yes" if its lead loading reduction was 448 pounds (a 51% reduction in future loading)
and the suspended solids loading reduction was 68000 lbs. (17% reduction in future loading.)
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TABLE 69. Effectiveness of Urban Nonpoint Source Controls for Reducing Pollutant Loadings in Existing
Urban Areas in the City of West Bend: Quaas Creek Subwatershed. (1)
Description of Control(2)

Detention:

% Total Infiltration: Sweeping: Pol Lutant

Drainage % Parking Passes Reduction,
Type of Area Lot Acres Each lbs (3)
Control Controlled Control led Year Lead Susp Sols.
Detention 8 None Nane 20 13537
Detention 16 None None 41 27076
Detention 32 None None 82 54151
Detention 24(4) None None "1 8870
Detention 8(5} None None 3 18393
Infiltration None 22 None 15 6484
Infiltration None bty Hone 30 12880
Infiltration None 89 None 60 25745
St. Sweeping None Nonhe 18 7 2599
St. Sweeping None None 34 10 3640

1. The controls were only used in eritical urban subbasin for existing urban areas, except detention was

not used in QC003 because it discharges to trout water.

2. The drainage area for the existing urban area was 1020 acres; drainage area critical subbasins was 438
acres With 326 available for detention; the acres of parking lot in critical subbasins was 20 acres; the

18 and 34 passes each year were a schedule for commercial streets only.

3. The amnual NP pollutant leading without controls was B6000 pounds for suspended solids and 180 pounds
for lead in existing urban areas.

4, Detention serves only non-critical land uses.

5, Detention serves only critical land uses such as commercial, light industrial, medium industrial, and
fnstitutional.
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TABLE 70 Effectiveness of Urban Nonpoint Source Controls for Reducing Pollutant Loadings Planned
Urban Areas in the City of West Bend: Quaas Creek Subwatershed. (4D

Description of Control(?)

Detention:

% Total Infiltration: Sweeping: Pollutant,

Drainage % Parking Passes Reduction,
Type of Area Lot Acres Each lbs (3)
Control Controlled Controlled Year Lead Susp. Sols.
Detention 25 Hohe None 126 73708
Detention 50 None None 253 147416
Detention 25(4) None None 27 21512
Detention 25(5) None Hone ° 52195
Infiltration None 25 None 103 41408
Infiltration None 50 None 204 81866
Infiltration None 100 None 409 163615
St. Sweeping None None 18 44 15663
§t. Sweeping None None 34 61 21927

1. The controls were used for all the planned urban areas, except detention was not used in subbasins
discharging to trout waters of Quaas Creek,

2. The drainage area for planned urban area was 1859 acres; the acres of parking lot was 96 acres; the 18
and 34 passes each year were a schedule for commercial streets.

3. The annual NP pollutant Without controls was 327600 pounds for suspended solids and 743 pounds for lead.
4. Detention serves only non-critical land uses.

5. Detention serves only critical land uses: commercial, light industrial, medium industriat, and
institutional.
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TABLE 71. Effectiveness of Alternative Urban Nonpoint Source Control Programs in Achieving Pollutant
Reduction Goals for Future Land Uses in the City of West Bend: Quaas Creek
Sublatershed(1).
Description of Control(2) Does Program
Detention: Meet or Exceed
% Total Infiltration: Sweeping: Pol lutant Reduction Goals
Program Type of brainage % Parking Passes Reduction, of No Change
Alt. Urban Area Lot Acres Each lbs (3 In Loading (4)
Number Land Use Controlled Controlled Year Lead Susp. Sols. Lead Susp. Sols
1 Existing 32 None None 82 54151
Planned 50 None None 253 147416
Future 44 None None 335 201567 No Yes
2 Existing None 89 18 67 28344
Planned None 100 18 453 179278
Future Nohe 28 18 520 207622 No Yes
3 Existing 8 22 18 42 22620
Planned 25 25 18 273 130779
Future 19 24 18 315 153399 Ko Yes
4 Existing B 44 18 57 29016
Planned 50 50 18 501 244945
Future 35 49 18 558 273961 No Yes
5 Existing 16 44 18 78 42555
Planned 50 50 18 501 244945
Future 38 49 18 579 287500 No Yes
6 Existing None None None 0 0
Planned 50 50 18 501 244945
future 32 41 18 501 244945 No Yes
1. The controls were only used in critical subbasin for existing urban areas and controls were used for all

the planned urban areas. Future land use was existing plus planned land uses. Detention was not used
for subbasins discharging to trout waters.

The drainage area for the existing urban area was 1020 acres; the planned urban area was 1859 acres and
the future urban area was 2879 acres. The acres of parking lots for critical subbasins in existing
urban areas were 20 acres and the acres of parking let in planned urban areas were 96 acres. Eighteen
and 34 passes each year were for commercial streets only.

Future land use annual nonpoint poltutant loadings without controls were 413600 pounds (86000 (bs,
existing + 327600 lbs. planned) for suspended solids and 923 pounds (180 lbs. existing + 743 lbs.
planned) for lead.

The No Change was "yes" if its lead loading reduction was 743 pounds (a B0% reduction in future loading)
and the suspended solids loading reduction was 22000 Ebs. (5% reduction in future loading.)
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TABLE 72. Effectiveness of Urban Nonpoint Source Controls for Reducing Pollutant Loadings in Existing

Urban Areas in the City of West Bend: West Bend Subwatershed. (1)

Description of Control(2) Do Controls
Detention: Meet or Exceed
# Total Infittration: Sweeping: Pollutant Reduction Goals
Drainage % Parking Pasges Reduction, for Enhancing

Type of Area Lot Acres Each ihs (3) Water Quality (4)

Control Controlled Controlled Year Lead Susp Sols. Lead Susp Sols.

Detenticn 14 None None 194 117425 No No

Detention 28 None None 389 234850 No No

Detention 57 Hone None 778 469700 Ho Yes

Detention 50 (5) None None 109 85287 No No

Detention 50 (6) None None 281 151469 No No

Infiltration None 16 None 129 53164 No No

Infiltration None 37 None 251 103934 No No

Infiltration None 73 None 502 207779 " No No

St. Suweeping tone None 18 77 27786 No No

St. Sweeping None None 34 108 39900 No’ No

1. The controls were only used in eritical urban subbasin for existing urban areas.

2. The drainage area for the existing urban area was 2981 acres; drainage area for critical subbasfns was
1699 acres; the acres of parking lot in critical subbasins was 189 acres; the 18 and 34 passes each year
Were a schedule for commercial streets only.

3. The annual NP potlutant loading without controls was 739000 pounds for suspended solids and 1600 pounds
for Llead in existing urban areas.

4. The improvement goal was "yes" for existing urban areas if its lead reduction was 800 pounds or more
(50% reduction) and the suspended solids reduction was 369500 lbs or more (50% reduction).

5. Detention serves only noncritical land uses.

6. Detention serves only critical land uses: commercial, Light and medium industrial, and miscellaneous

institutional.
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TABLE 73. Effectiveness of Urban Nenpoint Source Controts for Reducing Pollutant Loadings Planned in
Urban Areas in the City of West Bend: West Bend Subwatershed. (1)

Description of Control(2)

Detention:

% Total Infiltration: Sweeping: Pol lutant

Drainage % Parking Passes Reduction,
Type of Area Lot Acres Each tbs_(3)
Control Controlled Control led Year Lead Susp. Sols,
Detention 88 None None 536 341632
Detention 25 None None 208 129393
Detention 50 None None 416 258786
Detention 100 Nene None 831 517573
Detention 50¢4) None Mone 125 102845
Detention 50¢5) None None 286 155942
Infiltration None 25 None 164 67872
Infiltration Hone 50 None 313 129566
Infiltration None 100 None 625 259036
St. Sweeping None None 18 36 12893
St. Sweeping None None 34 50 17980

1. The controls were used for all the planned urban areas.

2. The drainage area for planned urban area was 2088 acres; the acres of parking lot was 130 acres; the 18
and 34 passes each year were a schedule for commercial streets only.

3. The annual NP pollutant without controls was 575000 pounds for suspended solids and 1194 pounds for
lead.

4. Detention serves only non-critical land uses.

5. Detention serves only critical land uses such as commercial, light industrial, medium industrial, and
miscel laneous institutional.






TABLE 74. Effectiveness of Alternative Urban Nonpoint Source Control Programs in Achieving Pollutant

Reduction Goals for Future Land Uses in the City of West Bend: West Bend Subuwatershed(1).

Description of Controk(2) Does Program Does Program
Detention: Meet or Exceed Meet or Exceed
% Total Infittration: Sweeping: Pollutant Reduction Goals Reduction Goals
Program Type of Orainage % Parking Passes Reductiocn, for Enhancing of No Change
Alt, Urban Area Lot Acres Each Lbs (3} Hater Quality (4) In Loading (5)
Number Land Use Controlled Controlled Year Lead Susp. Sols. Lead Susp. Sols. Lead Susp. Sols
1 Existing 57 None None 778 4697060
Planned 100 None Hone 831 517573
Future 75 None None 1609 987273  No Yes Yes Yes
2 Existing None 73 18 579 235565
Planned None 100 18 867 530466
Future Nene 84 18 1446 766031 No No Yes Yes
3 Existing 14 18 18 4500 198375
Planned 25 23 18 408 210108
Future 18 21 18 808 408683 No No No Yes
4 Existing 28 37 18 "7 366570
Planned &8 50 18 885 504041
Future 54 42 8 1602 870611 No Yes Yes Yes
5 Existing 28 37 18 77 366570
Planned 50 50 18 765 401195
Future 37 42 18 1482 767765 No No Yes Yes
(] Existing None None None 0 0
Planned 50 50 18 765 401195
future 20 20 18 765 401195 No No No Yes

The controls were only used in critical subbasin for existing urban areas and controls were used for all
the planned urban areas. Future land use was existing plus planned land uses.

The drainage area for the existing urban area was acres; the planned urban area was 2088 acres and the
future urban area was 5069 acres. The acres of parking lots for critical subbasins in existing urban
areas were 189 acres and the acres of parking lot in planned urban areas were 130 acres. Eighteen and
34 passes each year were for commercial streets only.

Future land use annuat nonpoint pollutant loadings without controls were 1314082 pounds (739000 lbs.
existing + 575082 lbs. planned) for suspended solids and 2794 pounds (1600 Lbs. existing + 1194 ibs.
planned) for lead,

Enhancement was "yes" if the lead loading reduction was 1994 pounds (a 71% reduction in future loading}
and the suspended solids loading reduction was 772686 (a 59% reduction in future loading).

The No Change was "yes”" if its lead loading reduction was 1194 pounds (a 43% reduction in future
loading) and the suspended solids loading reduction was 231292 lbs. (19% reduction in future loading.)
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TABLE 75, Effectiveness of Alternative Urban Nonpoint Source Control Programs in Achieving Pollutant
Reduction Goals for Future Land Uses in the Village of Kewaskum Study Area

Description of Control(1) Does Program
Meet or Exceed
Detention: Pol lutant Reduction Goals
% Total Infiltration: Sweeping: Reduction, of No Change
Program Type of Drainage % Parking Passes lbg (2) In Loading (3)
Alt, Urkan Area Lot Acres Each
Number Land Use Controlled Controlled Year Lead Susp. Sols. Lead Susp. Sols.
1 Existing 89 None None 122 81000
Planned 100 None None 303 188200
Future 95 None None 425 269200 No Yes
2 Existing None 100 None 173 75200
Planned None 100 None 259 109629
Future None 100 Hone 432 18482% No Yes
3 Existing 50 50 None 191 103080
Planned 50 ' 50 Nene 282 148846
Future 50 50 None 473 251926 Yes Yes
4 Existing 25 25 None o7 52080
Planned 88 50 None 365 172054
Future 61 39 Nohe 462 224134 Yes Yes
5 Existing None None None 0 0
Planned as 50 18 380 181608
Future 50 29 18 380 181608 No Yes

1. The drainage area for the existing urban area was 772 acres; the planned urban area was 1016 acres
and the future urban area was 1788 acres. The acres of parking lots in the existing urban area were
50 acres and in the planned area were 68 acres. Eighteen passes were for commercial streets only.

2. Future land use annual nonpoint pollutant loadings without controls were 354600 pounds

(145500 Lbs. existing + 209100 Lbs. planned) for suspended solids and 752 pounds

(306 lbs. existing and 446 lbs. planned) for lead.

3. The No Change was "yes" if its lead loading reduction was 446 Lbs

and the suspended solids leading reduction was 41800 lbs.
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TABLE 76. Effectiveness of Alternative Urban Nonpoint Source Control Programs in Achieving Pollutant
Reduction Goals for Future Land Uses in the Village of Campbellsport $tudy Area

Description of Controi(1) Does Program
Meet or Exceed
Detention: Pol lutant Reduction Goals
% Total Infiltration: Reduction, of No Change
Program Type of Drainage % Parking lbs (2) In Loading (3)
Alt, Urban Area Lot Acres
Number Land Use Controlled Controlled Lead Susp. Sols. Lead Susp. Sols.
1 Existing 87 None 75 69220
Planned 100 None 45 33563
Future 92 None 120 102783 Yes Yes
2 Existing None 100 100 L4TTT
Planned None 100 26 11170
Future None 100 126 55847 Yes Yes
3 Existing 25 25 57 32245
Planned 50 50 35 22366
Future 34 30 92 54611 Yes Yes
[ Existing 25 Hone 32 20869
Planned 97 50 46 32719
Future 52 @ 78 53588 Yes Yes
5 Existing None None t] 1]
Planned 97 50 46 32719
Future 37 9 46 32719 No Yes

1. The drainage area for the existing urban area was 455 acres; the planned urban area was 276 acres
and the future urban area was 731 acres. The acres of parking lots in the existing urban area were
34 acres and in the planned area were 8 acres.

2. Future land use annual neonpoint peliutant loadings without controls were 130043 pounds

(92751 lbs. existing + 37292 lbs. planned) for suspended solids and 253 pounds

(187 lbs. existing and 66 lbs. planned) for lead.

3. The No Change was "yes" if its lead loading reduction was 66 Lbs.
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TABLE 77. Effectiveness of Alternative Urban Nonpoint Source Control Programs in Achieving Pollutant
Reduction Goals for Future Land Uses in the Village of Wewburg Study Area

Description of Control(1) Does Program
Meet or Exceed
Detention: Pol lutant Reduction Goals
% Total Infiltration: Reduction, of No Change
Program Type of Drainage % Parking tbs ¢(2) In Loading (3)
Alt. Urban Area Lot Acres
Number Land Use Controlled Controlled Lead Susp. Sols. Lead Susp. Sols.
1 Existing 96 None 4b 29821
Planned 100 None 631 351361
Future 98 None &77 381182 No Yes
2 Existing None 100 46 194607
Planned None 100 704 295116
Future Nene 100 750 314723 No Yes
3 Existing 50 50 57 31159
Piarned 50 50 667 323254
Future 50 50 724 354413 No Yes
4 Existing 06 50 69 39631
Planned &4 50 673 326835
Future 77 50 742 366466 No Yes
5 Existing None None 0 0
Planned 64 50 673 326835
Future 38 45 &73 326835 No Yes

1. The drainage area for the existing urban ares was 500 acres; the planned urban area was 713 acres
and the future urban area was 1213 acres. The acres of parking lots in the existing urban area were
13 acres and in the planned area were 121 acres.

2. Future land use annual nonpoint pollutant loadings without controls were 437845 pounds

(47443 lbs. existing + 390402 ibs. planned) for suspended solids and 1029 pounds

{101 lbs. existing and 928 Lbs. planned) for lead.

3. The No Change was "yes" if its lead loading reduction was 928 lbs

and the suspended solids loading reduction was 273000 Lbs.
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Table 78, Eligible Best Management Practices And Cost Share Rates For The Bast-West Watershed

State Cost
Best Management Practice(1,) Share Raie

Contour Cropping
Contour Strip Cropping
Field Strip Cropping
Ficld Diversions
Terraces

Grassed Waterways
Reduced Tillage

Critical Area Stabilization (4.)

Grade Stabilization Structures
Agricultural Sediment Basins (5.)
Stream Bank Protection (4.}
Barnyard Runoff Management
Animal Lot Relocation (5.)

Long Term Manure Storage Facilities
Short Term Manure Storage Facilities
Roofs for Barnyard/

50% or $6/ac,
50% or $12/ac.
50% or $10/ac.
T70%

T0%

0%

50% or $45fc.(2.};
50% or $15/ac.(3.)
0% (9.)

0%

70%

70% (6.)

70%

0% (7.)

70% up to $10,000
T70% up to $6,060

Manure Storage Facilities T0%
Livestock Exclusion From Wocdlots 50%
Structural Urban Practices(8.) 0%
Sireet Sweeping (5.) 0%
Wetland Restoration 70% (9.)
Shoreline Buffers 0% (9.}
Nutrient and Pesticide Management 50% (10.)
1. See Chapter NR 120, Wisconsin Administrative Code for a full description of Best Management Practices and
cost share conditions.
2. For continuous row crop land.
3. For cropland in rotation.
4. This practice is included in Chapter NR 120, Wisconsin Administrative Code, but special modifications have been

made for some pollution sources in the East-West Watershed. See Appendix C for modifications.

5. This is an alternative Best Management Practice not contained in Chapter NR 120, Wisconsin Administrative
Code. See Appendix C for more information,

6. The maximum cost share amount for stream bank stabilization practices involving fish habitat structures shall be
the cost share amount of the stream bank stabilization without using the fish structure as part of the practice.

7. The maximum cost share amount for relocation of buildings, structures, and lots shall be 70 percent of the
replacement cost up to the appraised value of the buildings, structures, and lots to be replaced. Any salvage
value or resale value realized during the maintenance pericd of the cost share agreement shall be deducted from
the appraised value.

8. Only practices for established urban areas may be cost shared. Construction erosion control practices and practices for
managing stormwaler from new development are not eligible.

9. Easements may be entered into with landowners in conjunction with these BMPs, See Chapter 1V for where easements
may apply.
10. Spill control basins have a state cost share rate of 70%.

* May be increased to 80 percent with matching county funds,
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Table 79. Cost share budget needs for rurat management practices in the
East and West Branches Milwaukee River Watershed

Best Management Practice

Contour Cropping

Contour Strip Cropping
Reduced Tillage

Critical Area Stabilization
Change in Rotation

Grass Waterways

Terraces

Field Diversions

Grade Stabilization
Agriculture Sediment Basins

Barnyard Runoff Controls
Long Term Manure Storage
Short Term Manure Storage

Streambank Shape & Seed
Streambank Fencing
Streambank Rip-Rap
Stream Crossings

All Practices

TOTAL WATERSHED

Cost Share Needs
Total
Cost{1.) 100% Part. 50% Part.

$31,500 $15,750

$32,640  $16,320 $8, 160
$229,200  $114,600 $57,300
$91,000  $63,700 $31,850
$0 $0 $0
$392,500  $274,750 $137,375
$91,700  $64,190 $32,095
$91,875  $64,313 $32,156
$93,000  $65,100 $32,550

$540,000 $378,000 $189,000

$1,110,000  $777,000 $388,500
$560,000  $280,000 $140,000

$330,000  $198,000 $99, 600
$11,600  $8,120 $4,060
$34,000  $23,800 $11,500
$22,000  $15,400 $7,700
$37,500  $26,250 $13,125

$3,667,015 $2,369,543  $1,184, 771

1. Total cost to control crivical pollution sources. In addivion, $250,000

of state funds will be needed

to purchase easements. These easements will

be used to support wetland restoration, shoreline buffers, and critieal area
stabilization in accordance with guidelines set forth in this watershed plan.
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Table 80. Cost share budget for rural best management practices in the
Washington County portion of the East and West Branches Milwaukee River

Watershed

Best Management Practice

Contour Cropping

Contour Strip Cropping
Reduced Tillage

Critical Area Stabilization
thange in Rotation

Grass Waterways

Terraces

Field Diversions

Grade Stabilization
Agriculture Sediment Basins

Barnyard Runoff Controls
Leng Term Manure Storage
Short Term Manure Storage

Streambank Shape & Seed
Streambank Fencing
Streambank Rip-Rap
Stream Crossings

All Practices

1. Total cost for practices needed to control critical sources,

WASHINGTON COUNTY

Cost Share Needs

Total
Cost{1.) 100% Part. 50% Part.
$26,480  $14,340
$12,000 $6,000  $3,000
$107,200  $53,600  $26,800
$42,000  $29,400  $14,700
$0 $0 $0
$140,000  $98,000  $49,000
$35,000  $24,500  $12,250
$35,000  $24,500  $12,250
$24,000  $16,800  $8,400
$300,000  $210,000  $105,000
$795,000  $556,500 $278,250
$380,000  $190,000  $95,000
$180,000  $108,000  $54,000
$8,000 $5,600  $2,800
$30,000  $21,000  $10,500
$10,000 $7,000  $3,500
$30,000  $21,000  $10,500
$2,128,200 $1,400,580  $700,290
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Table 81. Cost share budget for rural best management practices in the
Fond du Lac and Dodge County portions of the East and West Branches
MIlwaukee River Watershed

FOND DU LAC & DODGE COUNTIES

Cost Share Needs

Total

Best Management Practice Cost(1.) 100% Part. 50% Part.
Contour Cropping $120 $60
Contour Strip Cropping $19,440 $9,720 $4,860
Reduced Tillage $109,200 354,600 $27,300
Critical Area Stabilization $45,000  $31,500 $15,750
Change in Rotation 30 $0 $0
Grass Waterways $205,000 $143,500 $71,750
Terraces $17,500  $12,250 $6,125
Field Diversions $21,000 $14,700 $7,350
Grade Stabilization $45,000 $31,500 $15,750
Agriculture Sediment Basins $150,000 $105,000 $52,500
Barnyard Runoff Controls $225,000 $157,500 $78,750
Long Term Manure Storage $160,000  $80,000 $40,000
Short Term Manure Storage $80,000 $48,000 $24,000
Streambank Shape & Seed $2,800 $1,960 $980
Streambank Fencing $2,000 $1,400 $700
Streambank Rip-Rap $0 30 $0
Stream Crossings $3,000 $2,100 $1,050

Ali Practices $1,084,940 $693,850 $346,925

1. Total cost of control practices for critical pollution sources.






Table 82. Cost share budget for rural best management practices in the
Ozaukee County portion of the East and West Branches Milwaukee River
Watershed

OZAUKEE COUNTY

Cost Share Needs

Total

Best Management Practice Cost(1.) 100% Part. 50% Part.
Contour Cropping $1,200 $600
Contour Strip Cropping $960 $480 $240
Reduced Tillage $8,400 $4,200 $2,100
Critical Area Stabilization $1,000 $700 $350
Change in Rotation 30 30 $0
Grass Waterways $15,000 $10,500 $5,250
Terraces $35,000 $24,500 $12,250
Field Diversions $35,000 $24,500 $12,250
Grade Stabilization $9,000 6,300 $3,150
Agriculture Sediment Basins $30,000 $21,000 $21,000
Barnyard Runoff Controls $60,000 $42,000 $21,000
Long Term Manure Storage $0 $0 $0
Short Term Manure Storage $10,000 $6,000 $3,000
Streambank Shape & Seed $800 $560 $280
Streambank Fencing $2,000 $1,400 $700
Streambank Rip-Rap $12,000 $8,400 $4,200
Stream Crossings $1,500 $1,050 $525

ALl Practices $220,4660 $152,790 $86,895

1. Total cost of practices needed to control critical poliution sources.
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Table 83. Cost share budget for rural best mahagement practices in the
Sheboygan County portion of the East and West Branches Milwaukee River
Watershed

SHEBOYGAN COUNTY

Cost Share Needs

Totat

Best Management Practice Cost(1.) 100% Part. 50% Part.
Contour Cropping $1,500 $750
Contour Strip Cropping $240 $120 $60
Reduced Tillage $4,400 $2,200 $1,100
Critical Area Stabilization $3,000 $2,100 $1,050
Change in Rotation 30 $0 $0
Grass Waterways $32,500 322,750 $11,37%
Terraces $4,200 $2,940 $1,470
Field Diversions $875 $613 $306
Grade Stabilization $15,000 $10,500 $5,250
Agriculture Sediment Basins $60,000 $42,000 $21,000
Barnyard Runoff Controls $30,000 $21,000 $10,500
Long Term Manure Storage $20,000 310,000 $5,000
short Term Manure Storage $60,000  $36,000 $18,000
Streambank Shape & Seed

Streambank Fencing

Streambank Rip-Rap

Stream Crossings $3,000 $2,100 $1,050

All Practices $233,215 $153,823 $76,91

1. Total cost of practices needed to control eritical sources.
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Table 84. Estimated technical assistance needs for rural implementation in the East and West Branches Milwaukee River Watershed

Waghington County

Project Years

fFond Du Lac County

Ozaukee

County

Sheboygan County

Dodge County

When Work 100% Part. 50% Part. 100% Part. S0% Part. 100% Part. S0% Part. 100% Part. 50% Part. 100% Part. 50% Part.
Activity Will Be Done (Hrs.) (Hrs.) (4rs.) (Hrs.) (Hrs.) (Hrs.) (Hrs.) (Hrs.) (Hrs.) (Hrs.)

Project and Financial Mgt. Years 1-8 2800 2800 2000 2000 1200 1200 640 640 320 320
Information/Education Years 1-8 (2.) (2.) (2.} 2.}
Pre-Contact Office Inventory,
Landowner Tracking Sheets Years 1-3 320 320 220 220 30 3¢ 30 30 10 10
Landowner Contacts (1.) Years 1-3 1930 1930 1300 1300 200 200 158 150 40 40
Conservation Planning, Cost
Share Agreement Development Years 1-3 7700 3850 5180 2590 820 410 600 300 170 80
Practice Design & Installation

Upland Erosion Control Years 1-8 4830 2410 4810 2410 400 200 1670 730 200 100

Barnyard Runoff Control Years 1-8 5300 2650 1500 750 400 200 200 100

Manure Spreading Control Years 1-8 2960 1480 1280 640 80 80 560 280

Streambank Erosion Control Years 1-8 2260 1130 220 110 230 130 1820 910
Construction Ercsion Control

Review & Modify Ordinance(s) Year 1

Administer Ordinance Years 2-3 3.9 o 39 GJ Go
TOTAL COUNTY WORKLOAD Years 1-8 28100 16570 0 16510 10020 3360 2450 5470 3140 740 550

1. The numbers of landowners having critical pollution sources by county are: Washington(321); Fond Du Lac(216); Ozaukee(34); Sheboygan(25); Dodge(7).

2. During the first year, the estimated workload is 400 hours for this county.

3. Estimates are not available at this time.

Workloads for later years are uncertain. See I& section for more information.





TABLE 83, Cost of Alternative Urban Nonpoint Source Control Program for Existing, Planned and Future

Land Uses in the City of West Bend: Silver Creek Subwatershed,(1)

Descriptions of Control (2)

Detention:
% Total Infiltration: Sweeping: Capitol Equivalent Cost Effectiveness,
Program Type of Drainage % Parking Passes Cost, Annual $ /b (5)
Alt. Urban Area Lot Acres Each $ x 1000 Cost,
Number Land Use Controlled Controlied Year (3 $ (4) Lead Susp. Sols.
1. Existing 45 None None 400 62000 466 c.7
Planned 100 None None 530 81000 266 0.4
Future 65 None Hone 930 143000 326 0.5
2. Existing None 65 34 520 24000 596 1.6
Planned None 100 34 930 141000 470 1.3
Future None 84 34 1450 235000 513 1.4
3. Existing 13 33 18 360 64000 571 1.3
Pilanned 85 None None a00 123000 415 0.9
Future 39 33 18 1160 187000 450 1.0
4. Existing 13 16 18 230 49000 570 1.2
Planned 91 50 18 918 141000 386 0.7
Future 41 34 18 1148 190000 421 0.8
5. Existing 45 16 18 540 Q6000 490 0.9
Planned 1 50 18 918 141000 386 0.7
Future 62 34 18 1458 237000 422 0.8
6. Existing None None None 0 0 0 0
Planned 91 50 18 218 141000 386 0.7
Future 33 27 18 918 141000 386 0.7

Future land use includes existing and planned land use. Controls were only used for critical subbasins
in existing urban areas and controls were used in aill the planned area.

The drainage area for the existing urban area was 1384 acres; the planned urban area was 767 acres and
the future urban ares was 2151 acres. The acres of parking lot for critical subbasins in existing urban
areas was 53 acres and the acres of parking lot in planned urban areas was 62 acres. 18 and 34 passes
were only for commercial streets.

Capitol cost for infiltartion was based on a cost of $15,000 per acre of area draining to the
infilatration device, detention basin capitol cost ranged from $52,000 for a 0.5 acre pond to $104,000
for a 1,6 acre pond and a capitol cost Was not included for street sweeping.

Equivalent annual cost was the capital cost and engineering design cost for detention (35%) amortized
over 50 years with 6% interest and 5% annual maintenance cost (equivalent annual cost = (capital cost
and engineering design cost for detentjon (35%)) x .0635 + (0.05 x (capital cost and engineering design
cost for detention (35%)). Street sweeping annual costs were $13 per curb mile per pass plus $1000 per
day mobilization cost.

Cost effectiveness was equivalent annual cost per pound reduction.
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TABLE 86, Cost of Alternative Urban Nonpoint Source Control Program for Existing, Planned and Future
Land Uses in the City of West Bend: Quaas Creek Subwatershed.(1)

Descriptions of Control (23

Detenticn:
% Total Infiltration: Sweeping: Capitol Equivalent Cost Effectiveness,
Program Type of Drainage % Parking Passes Cost, Annual 3% /lb (5)
AltL. Urkan Area Lot Acres Each % x 1000 Cost,
Number Land Use control led Controlled . Year 3 $ (4) Lead Susp. Sols.
1. Existing 32 None None 240 36000 439 0.7
Planned 50 None None 580 90000 356 0.6
Future 40 None None 820 126000 376 0.6
2. Existing None 89 18 267 30304 452 1.1
Planned None 100 18 1440 184010 406 1.0
Future None 98 18 1707 214314 412 1.0
3. Existing 8 22 18 170 41800 995 1.8
Planned 25 25 18 650 104070 381 0.8
Future 19 24 18 820 145970 463 - 0.9
4, Existing 8 4t 18 240 49344 866 1.7
Planned 50 50 18 1300 190870 380 0.8
Future 35 49 18 1540 240214 430 0.9
5. Existing- 16 44 18 270 53300 683 1.2
Planned 5¢ 50 i8 1300 190870 380 0.8
Future 38 49 18 1510 244170 422 . 0.8
6. Existing Hone None . None 0 0 0 0
Planned 50 50 18 1300 190870 380 0.8
Future 32 41 18 1300 190870 380 0.8

1. Ffuture land use includes existing and planned land use., Controls were only used for critical subbasins
in existing urban areas and controls were used in all the planned area.

2. The drainage area for the existing urban area was 1020 acres; the planned urban area was 1859 acres and
the future urban area was 2879 acres. The acres of parking lot for critical subbasins in existing urban
areas was 20 acres and the acres of parking lot in planned urban areas was 96 acres. 18 and 34 passes
were only for commercial streets. :

3. Capitol cost for infiltration was based on a cost of $15,000 per acre of area draining to the
infiltration device, detention basin capitol cost ranged from $48,000 for a 0.3 acre pond to $94,000 for
a 1.5 acre pond and a capitol cost was not included for street sweeping.

4. Egquivalent annual cost was the capital cost and engineering design cost for detention (35%) amortized
over 50 years with 6% interest and 5% annual maintenance cost (eqguivalent annual cost = ((capital cost +
engineering design cost for detention (35%)) x .0635 + (0.05 x capital cost and . Street sweeping
annual costs were $13 per curb mile per pass plus $]000 per day mobiljzation cost,

5. Cost effectiveness was equivalent annual cost per pound reduction.
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TABLE 87. Cost of Alternmative Urban Nonpoint Source Control Program for Existing, Planned and Future

Land Uses in the City of West Bend: West Bend Subwatershed. (1) :

Descriptions of Control (2)

Detention:
% Total Infiltration: Sweeping: Capitol Equivalent Cost Effectiveness,

Program Type of Drainage % Parking Passes Cost, Annual $ /tb (5)

Alt. Urban Area Lot Acres Each $ x 1000 Cost,

Kumber Land Use Controlled Control led Year (3 $ 4) Lead Susp. Sols.

1. Existing 57 None None 1300 200000 257 0.4
Planned -100 None None 1300 200000 240 0.4
Future 75 Hone None 2600 400009 248 0.4
2. Existing None 73 18 2080 258276 446 1.1
Planned None 100 18 1800 218059 251 0.4
Future None 84 18 3880 476335 329 0.6
3. Existing 14 18 18 : 880 139000 347 0.7
Planned 25 25 18 840 124100 304 0.6
Future 18 21 18 1720 263100 325 0.6
4, Existing 28 37 ‘ 18 1700 238000 332 0.6
Planned 88 50 18 ) 2000 289200 327 0.6
Future 5 - 42 7 18 3700 527200 329 0.6
5. Existing 28 37 18 1700 233000 331 0.6
Planned 50 50 18 1600 229260 300 0.6
Future 37 42 18 3300 467260 315 0.6
6. Existing None None None 0 0 0 0
Planned 50 50 18 1600 229260 300 0.6
Future 20 20 18 1600 229260 300 0.6

1. Future land use includes existing and planned land use. Controls were only used for critical subbasins
in existing urban areas and controls were used in all the planned area.

2. The drainage area for the existing urban area was 2981 acres; the planned urban area was 2088 acres and
the future urban area was 5069 acres. The acres of parking tot for critical subbasins in existing urban
areas was 189 acres and the acres of parking lot in planned urban areas was 130 acres. 18 and 34 passes
were only for commercial streets.

3. Capitol cost for infiltration was based on & cost of $15,000 per acre of area draining to the
infiltration device, detention basin capitol cost ranged from $67,000 for a2 0,85 acre pond to $118,000
for a 2.0 acre pond and a capitol cost was not included for street sweeping.

4. Equivalent annual cost was the capital cost and engineering design cost for detention (35%) amortized

over 50 years with % interest and 5% annual maintenance cost (equivalent annual cost = (capital cost
and engineering design cost for detention (35%)) x 0635 + (0.05 x (capital cost and engineering design
cost for detention (35%)). Street sweeping annual costs were $13 per curb mile per pass plus $1000 per
day mobilization cost.

Cost effectiveness was equivalent annual cost per pound reduction.
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TASLE B8, State and Local Costs Associated with Implementing Nonpoint Source Controls in Existing Urban Areas

of West Bend Study Area.

Study Alternative
Area Program (1.

Silver Creek #3

Quaas Creek #3

West Bend #4

Based on 30% of the total capi

Vi~ W=

not include street swWweeping.
subwatershed by about $15,000.

Program will provide funds to cover one-half this cost.

Total
Capitol
Cost ¢2.)

360,000
540,000
230,000
520,000

LI

270,000
240,000
267,000

$0

L

$1,700,000
$1,300,000
$2,080, 000
$1,700,000

tol cost,

State
Cost

Share (3.) Cost Only (4.) Annual Cost(5.}

252,000
378,000
161,100
364,000

189,000
168,000
186,900

$0

L N © & BB

$1,190,000
$ 910,000
$1,456,000
$1,190,000

--Local

Share

Capital

$108, 000
$162,000
$ 69,900
$156,000

$ 81,000
$ 72,100
$

Equivalent

$117,000

These prgrams are presented in Tables (FUTSW, FUTQC, and FUTWB) and discussed in Chapter 5.
Includes the capitol cost of infiltration and detention devices.
Based on a cost share rate of 70% times the total capitol cost.

Based on amortizing the local share of the total capito! cost and all estimated maintenance costs.
Street sweeping wil increase the equivalent annual cost for each

Does

During the first two years of accelerated sweeping, the Nonpoint Source
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TABLE 89, Cost of Alternative Urban Monpoint Source Control Program for Existing, Planned and Future
Land Uses in the Village of Kewaskum Study Area{1)

Descriptions of Control (2)

Detention:
% Total Infiltration: Sweeping Capitol Equivatent Cost Effectiveness,
Program Typa of Prainage % Parking Passes Cost, Annual $ /b (5)
Alt. Urban Area Lot Acres Per $ x 1000 Cost,
Number Land Use Controlted Controlled Year (3) (4) Lead Susp. Sols,
1. Existing &9 Hone None 440 70000 573 0.9
Planned - 100 Hone None 740 110000 363 0.6
Future 95 Hohe None 1180 180000 423 0.7
2. Existing None 100 None 753 85521 494 1.1
Planned None 100 None 1020 115770 446 1.0
Future None 100 None 1773 201291 465 1.0
3. Existing 50 50 Nane 640 82732 433 0.8
Planned 50 50 None 830 117885 418 0.8
Future 50 50 None 1520 200617 424 0.8
4. Existing 25 25 None 304 541366 426 0.0
Planned as 50 None 1100 147885 405 0.9
Future 61 39 Nonhe 1404 189251 410 0.9
5. Existing None None Hone 0 0 0 0
Planned 88 50 18 1100 166587 438 0.5
Future S0 29 18 1100 166587 438 0.5

—_

Future land use includes existing and planned land use.
2. The drainage area for the existing urban area was 772 acres; the planned urban area was 1016 acres and
* the future urban area was 1788 acres. The acres of parking lots in the existing urban area were 50
acres and in the planned area were 68 acres,
3. Capitol cost for infiltartion was based on a cost of $15,000 per acre of area draining to the
infilatration device, detention basin capitol cost was $89,000 per 1.2 acres of pond.
4. Equivalent annual cost was the capital cost and engineering design cost for detention (35%) amortized
-over 50 years with 6% interest and 5% annual maintenance cost (equivalent annual cost = (capital cost
and engineering design cost for detention (35%)) % 0635 + (0.05 x (capital cost and engineering design
cost for detention (35%)).
5. Cost effectiveness was equivalent annual cost per pound reduction.






TABLE 90. Cost of Alternative Urban Nonpoint Source Control Program for Existing, Planned and Future
Land Uses in Village of Campbelisport Study Area(l)

Descriptions of Contral {2)

Detention:
% Total Infiltration: Capitol Equivalent Cost Effectiveness,
Program Type of Drainage % Parking Cost, Annual $ /b (5)
Alt. Urban Area Lot Acres $ x 1000 Cost,
Number Land Use Control led Controlled : . A3) (4) Lead Susp. Sols.
1. Existing a7 None 270 40000 533 0.6
Planned 100 None 180 270000 600 0.8
Future 92 None 450 670000 558 0.6
2. Existing None 100 507 57544 575 1.3
Planned None 100 117 13279 510 1.2
Future None 100 624 70823 562 1.3
3. Existing 25 25 200 27306 &79 0.8
planned 50 50 150 19639 561 0.9
Future 50 50 350 46495 510 0.8
4. Existing 25 None 90 13000 406 0.6
Planned 97 50 220 31639 687 1.0
Future 32 ? 310 44639 572 0.8
5. Existing None None 0 0 0 0
Planned 97 50 220 31639 687 1.0
Future 37 9 220 31639 687 1.0

1. Future land use includes existing and planned land use.

2. The drainage area for the existing urban area was 455 acres; the planned area was 276 acres and the
future urban area was 731 acres. The acres of parking lots in the existing urban area were 13 acres and
in the planned area were 8 acres.

3. Capitol cost for infiltartion was based on a cost of $15,000 per acre of area draining to the
infilatration device, detention basin capitol cost ranged from $89,000 per 1.2 acres of pond.

4. Equivalent annual cost was the capital cost and engineering design cost for detention (35%) amortized
over 50 years with 6% interest and 5% annual maintenance cost (equivalent annual cost = {capital cost
and engineering design cost for detention (35%)) x .0635 + (0,05 x (capital cost and engineering design
cost for detention (35%)).

5. Cost effectiveness was equivalent annual cost per pound reduction.

G-90





TABLE 91. Cost of Alternative Urban Nenpoint Source Control Program for Existing, Planned and Future
Land Uses in Village of Newberg Study Area(1)

Descriptions of Control (2)

Detention:
% Total Infiltration: Capitol Equivalent Cost Effectiveness,
Program Type of Drainage % Parking Cost, Annual $ /b (5)
Alt. Urban Area Lot Acres $ x 1000 Cost,
Number Land Use Controlled Controlled 3) (4) Lead Susp. Sols.
1. Existing 96 Hone 300 45000 978 1.5
Planned 100 None 800 120000 190 0.3
Future 98 None 1100 165000 243 0.4
2. Existing None 100 190 21600 469 1.1
Planned None 100 1821 206683 293 0.7
Future None 100 2011 228283 304 0.7
3. Existing 50 50 260 35810 628 1.1
Planned 50 50 1300 163341 245 0.5
Future 50 50 1560 199151 275 0.6
4. Existing 95 50 3 53810 808 1.4
Planned bh 50 1400 173341 257 0.5
Future F4 50 1791 229551 308 0.6
5. Existing None None 0 0 0 0
Planned 64 50 1400 173344 257 0.5
Future 38 45 1400 173341 257 0.5

1. Future land use includes existing and planned {and use.

2. The drainage area for the existing urban area was 500 acres; the planned area was 713 acres and the
future urban area was 1213 acres. The acres of parking lots in the existing urban area were 13 acres
and in the planned area were 121 acres.

3. Capitol cost for infiltartion was based on & cost of $15,000 per acre of area draining to the
infilatration device, detention basin capitol cost ranged from $89,000 per 1.2 acres of pond,

4. Equivalent annual cost was the capital cost and engineering design cost for detention ¢35%) amortized
over 50 years with 6% interest and 5% annual maintenance cost (equivalent annual cost = (capital cost
and engineering design cost for detention (35%)) x .0835 + (0.05 x (capital cost and engineering design
cost for detention (35%)).

5. Cost effectiveness was equivalent annual cost per pound reduction.
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TABLE 92, State and Local Costs Associated with !mplementing Nonpoint Source Controls in Existing Urban
Areas of Kewaskum, Campbellsport, an Newburg Study Areas. '

(SACOST)
Locat Share
Total State
Study Alternative Capitol Cost Capital Equivalent
Area Program (1.) Cost (2.) Share (3.) Cost Only (4.) Annual Cost(5.)
Kewaskum #1 $440,000 $308.000 $132,000 $ 30,400
#2 $753,000 - $527,100 $225,900 $ 51,995
#3 $640,000 $448,000 $192,000 $ 44,200
# $340,000 $288, 000 $102,000 $ 23,500
#5 0 0 0 0
Campbel | sport ~ #1 $270,000 $18%,000 $ 81,000 $ 18,600
#2 $507, 000 $354,900 $152,100 $ 35,008
#3 $200,000 $140,900 $ 60,000 $ 13,800
#4 $ 90,000 $ 63,000 $ 27,000 $ 6,200
Newburg #2 $190¢, 000 $133,000 $ 57,000 $ 13,120
3 $260,000 $182,000 $ 78,000 $ 17,900
#4 $391,000 $274,000 $117,000 $ 27,000

These programs are presented in Tables 89, 90 and 91, and discussed in Chapter 5,

2. Includes the capitol cost of infiltration and detention devices.

. Based on a cost share rate of 70% times the total capitol cost.

Based on 30% of the total capitol cost.

Based on amortizing the local share of the total capitol cost and all estimated maintenance costs.
Where used, street sweepting Will increase equivalent annual costs by $18,000. During the first two
years of accelerated sweeping, the Nonpoint Source Program wiill provide funds to cover 50% of the cost,

ey
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Table 93. Sites Sclected For Evaluation Monitoring in the Bast-West Watershed

Surface
Water

Streams

Watercress Cr.

E. Branch
E. Branch
W. Branch
W. Branch
W. Branch
Kewaskum Cr.
Mainstem
Quaas Creek
Silver Creck
Mainstem
Lakes;
Auburn
Lucas

Green
Crooked

Footnote:

Subwatershed

Watercress Cr,
Mauthe Lake
Smith Lake
Campbellsport
Rustic Rd.
Wayne Marsh
Kewaskum
West Bend
Quaas Creek
Silver Creek

Daly Lake

Aubura L,
Silver Cr.
Smith

Crooked

1 UE = Upland Erosion,

BY = Barnyard

Imp = Impoundment
UNPS = Urban Nonpoint Sources

PA = Pasture

BE = Bank Erosion

HARB = Habitat Investigations

NUT = Chemical Monitoring
BIO = Biological Investigations

BACT = Bacteriological Investigations

Adjacent

Sources Affecting

Site,

UE

BY

RY

Imp
UL.BE
UE,BY BE
UE,BY,BE
Imp

UNPS
UNPS

UE

None (4.)
None (4.)
UE

UE

Thesc are control sites for lake evaluations.

Evaluation
Method,

HARB,BIO
NUT,BACT
NUT,BACT
HAB,NUT
NUT,HAB
HABNUT
HAB,BIO
HAB
NUT,BIO
HAB,BIO

NUT,HAB

NUT

NUT

Long Lake will be monilored as part of the Key Lakes Program
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Map 5

EXISTING LAND USE IN THE KEWASKUM STUDY AREA: 1985
k a
W, MORAINE  DR. ‘ i .
[Te)
MEROESSEE i < w >
&
rax
A = o w |
N = e £ MORAINE 8.
= = -
= - =
N\ 3 &
=
|
el
% -
T
‘ STH 28
STH 28
' b
&=
CTH H &
rP/,/é:?
.
]
=
]
o =
by
J—
‘r—
wl
1 p=
l==—"2"3
z 4
5 -
.%' %,I o
> )
SR %
= \Z
e
< ==
. ~ BADGER RD.
LEGEND E
—|SINGLE—FAMILY RESIDENTIAL %
[ERIMULTI—FAMILY RESIDENTIAL =
Em COMMERCIAL
[ INDUSTRIAL
[ TRANSPORTATION, COMMUNICATION
AND UTILITIES

[ GOVERNMENTAL AND INSTITUTIONAL
B RECREATIONAL
B WATER
EEIWETLANDS AND WOODLANDS
[—JAGRICULTURAL AND OTHER
OPEN LAND
—_VILLAGE OF KEWASKUM
CORPORATE LIMITS (1986)

GRAPHIC SCALE

Source: SEWRPC. G do0  BOO 1200 RET

4

RIDGE RD.






		201502051434




Map 1

T

Blvmourdy
SKEauaanT ?
% g
Tt

BHEBGTOA n i3 .u.

J,—ﬂ

v !\—IIIN(,TON c
:\Evnsf-U[ﬂ

| THERES A

EiAST AND WEST
RANCHES

[puaoce|

. hesigen

L
% -
s = { = |
o
BLINGER| :]
Dot Ed < m g
N < L i X
HARTFORL 3
bl
RUAICON e TpaE.
o
| asiimpun

SELT h 'I‘Eg RIGHFILL

AUKEBHA

Is the largest of the Milwaukee River priority water-
sheds, covering about 265 square miles,

Lies in portions of:

3 villages
1 city

5 counties
19 townships

Forms the head waters for three of the longest
streams in the Milwaukee-Menomonee River basin:
the Milwaukee River, its West Branch, and its East
‘Branch.

Contains roughly half of the basin's major lakes
(57 percent of such lakes; 43 percent of their collec-
tive surface area),

Source: Southeastern Wisconsin Regional Planning Commission and UWEX,
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Name

Milwaukee River

West Branch Milwaukee River
East Branch Milwaukee River
Lake Fifteen Creek (Auburn)
Watercress Creek

Kewaskum Creek

Quaas Creak

Virgin Creek

Silver Creek

Myra Creek

watershed boundary.

Name

Long Lake

Kettle Moraine Lake
Silver Lake

Lake Fifteen {Auburn)
Crooked Lake

Smith Lake (Drickens)
Mauthe Lake

Lucas Lake

Green Lake

Barton Pond

Forest Lake

*50 acres or larger in size,

MILES

0 1B 20 23 30 38 40000 FEET

MAJOR STREAMS*

{miles)

*Named perennial (year-round) streams,

**Includes mileage downstream from the

MAJOR LAKES*

Length

97.9**

201

14.3
7.4

Size
(acres)

427
227
18
107
N
86
78
78
n
67
51

MILWAUKEE RIVER PRIORITY WATERSHEDS
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Map 3

EXISTING LAND USE IN THE CAMPBELLSPORT STUDY AREA:
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Map 4

EXISTING AND PLANNED URBAN AREAS
IN THE CAMPBELLSPORT STUDY AREA
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