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THE OCONOMOKWOC RIVER PRIORITY WATERSHED PROJECT

SUMMARY

General Watershed Information

The Oconomowoc River Watershed, shown in Map I-1, is a surface water drainage
basin approximately 128 square miles in size which is located in southeastern
Wisconsin. The Oconomowoc River, the principal stream that drains the
watershed, originates as a network of drainage ditches in the Town of
Richfield, Washington County. From its source, it flows 39.5 miles before
entering the Rock River in the Town of Ixonia, Jefferson County. Major water
resources in the watershed include the Oconomowoc River, six lakes through
which the Oconomowoc River flows (Friess, North, Okauchee, Oconomowoc, Fowler,
and LaBelle lakes), six streams tributary to the Oconomowoc River and its
chain of lakes (Coney River, Flynn Creek, Mason Creek, Little Oconomowoc
River, Rosenow Creek, and Battle Creek) and five outlying lakes (Keesus,
Moose, Pine, Beaver, and Silver lakes).

In 1980, land use in the watershed was distributed as follows:

-~ Agricultural 46,120 acres (56%)
-  Woodland, wetland 18,530 acres (23%)
- Urban 11,220 acres (14%)
- Surface waters 5,990 acres ( 7%)

The most densely developed urban areas are located in Waukesha County,
adjacent to Okauchee, Fowler, and LaBelle Lakes. Publicly owned recreation
lands total about 1,100 acres, and include three large, county owned parks
adjacent to Friess Lake, Okauchee Lake, and near the Monches Millpond on the
Oconomowoc River. Other recreational facilities include boat launching or
other public access sites on North, Pine, LaBelle, Okauchee, Fowler, Keesus,

and Beaver lakes.

The Oconomowoc River Watershed was divided into 19 subwatersheds for purposes
of this planning effort, as shown in Map I-1. The delineation of
subwatersheds is important, since evaluation of nonpoint pollution source
impacts and projections of water quality improvements requires working with
relatively small drainage areas. This is particularly true in this watershed,
where each lake acts as a pollutant trap that must be accounted for in
assessing the impacts of pollutant sources on downstream water quality.
Geographic boundaries of the civil divisions in the watershed are also shown
in Map I-1. These boundaries are important, since the local units of
government will be instrumental in implementing this priority watershed
project. Table S-1 1ists the civil divistons in the watershed, which
subwatersheds each one contains, and information concerning the proportion of
each civil division within the watershed.

Water Resources Assessment

Table S-2 summarizes the existing conditions for each of the major water
resources in the Oconomowoc River Watershed, and the water resources





Table s-1. Local Units of Government In The Oconomowoc River Watershed.

County or Civil Subwatersheds Square Miles % of % of County or
Division (See Map) Within Watershed Watershed Civil Division
Waukesha County 4-19 67.2 52.5 11.6
City of Delafield 12 0.2 0.1 1.9
City of OQconomowoc 13-17,19 5.5 4.3 100.0
Village of Chenequa 8,9,10 4.6 3.6 97.9
Village of Lac LaBelle 17 0.5 0.4 100.0
Village of Merton 7.8 0.1 0.1 4.3
Village of Nashotah 10,12 0.4 0.3 25.0
Village of Oconomowoc
Lake 13 3.1 2.4 100.0
Town of Merton 4-12 22.9 17.9 79.5
Town of Oconomowoc 12,15-17,19 18.0 14.1 53.9
Town of Summit 12-15,18,19 11.2 8.7 36.8
Town of Lisbon 7 0.7 0.6 2.1
Washington County 1-7 47.6 37.2 10.9
ViTliage of Slinger 1 0.5 0.4 25.0
Town of Erin 1,3-6 23.7 18.5 65.8
Town of Hartford 1 0.9 6.7 2.6
Town of Polk 1 7.4 5.8 21.6
Town of Richfield 1-4.,7 15.1 11.8 41.6
Jefferson County 17-19 12.4 9.7 2.1
Town of Concord 18-19 11.2 8.8 31.0
Town of Ixonia 17-19 1.2 0.9 3.2
Dodge County 6 0.7 0.6 0.1
Town of Ashippun 6 0.7 0.6 1.9
TOTAL WATERSHED 1-19 127.9 100.0 *

7034A
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objectives of the Oconomowoc River Priority Watershed Project. The water
resources objectives in this table reflect the magnitude of the existing water
resource problems, the role played by nonpoint pollution sources in causing
those problems, and the capability of this program to address the nonpoint
pollution sources. In some cases, a better objective might be attained, but
would require pollution controls brought about through other programs.
Although not shown in Table $-2, the watershed plan states where such

conditions occur.

Nonpoint Source Pollutant Control Strategy

Table S-3 summarizes the pollutant Toad reduction that can be brought about
through installation of urban and rural land management practices in this
watershed, and the types of controls that will be needed to achieve this
reduction. The pollution control strategy summarized in this table applies to
pollution sources inventoried during the planning process. The inventories of
upland erosion, critical areas for winterspreading manure, and urban areas
outside the City of Oconomowoc were limited to a corridor one-eighth mile
along either side of streams and lakes in the watershed. This is considered
to be the "Priority Management Area," or PMA, for these sources. Only
critical sources located within this PMA are eligible for cost sharing. The
inventory of urban areas within the City of Oconomowoc was based on the storm
sewer drainage network, and all contributing areas are included in the PMA.

In some cases, areas within the one-eighth mile corridor are excluded because
they are not connected to the surface channel network; in other cases, the
storm sewer system extends past the corridor. The inventory covered about
8,800 urban acres, or 80 percent of the urban area in the watershed, and about
33,000 rural acres, or 50 percent of the rural Tand use.

A1l barnyards in the watershed were inventoried. Eligibility for barnyards is
based on many factors that affect barnyard pollution potential, including, but
not limited to, their distances from surface waters.

In each subwatershed, management categories were assigned to each pollution
source. Sources in Management Category I are the most severe, and lTandowners
are eligible to receive cost share and technical assistance to control them.
A landowner must agree to control all Management Category I sources on his or
her Tand as part of any financial and technical assistance package entered
into through this priority watershed project. Sources in Management

Category Il are less severe, but their control through the Nonpoint Source
Control Program is still desirable. Landowners are eligible to receive cost
share and technical assistance to control sources in Management Category II,
however, a Tandowner need not agree to include such sources in the poliution
control agreement in order to be eligible for cost sharing on other sources.
Sources in Management Category III are not etigibie for cost sharing.

Although the nonpoint source inventory conducted as part of the planning
process for the Oconomowoc River watershed project establishes a firm basis on
which to begin a pollution control effort, the inventory may need updating by
local project staff as the project is implemented.  Revision of management
categories, and in some cases redefinition of the PMA boundary to include

newly discovered pollution sources, may be expected as a result of this review.





Table $-2. Existing Water Resource Conditions in the Oconomowoc River Watershed, and Objectives of the Oconomowoc River Priority Watershed Project.

WATERS

Coney R./0con. R.{1)

Flynn C.

Little
QOcon. R.

Mason C.

Rosenow C.

Upper
Ocon. R.(2)

Lower
Ocon. R.{3)}

Battle C.

Friess L.

North L.

Okauchee L.

(Oconomowoc L.

fowler L.

EXISTING WATER RESQURCE CONDITION

Waier Quality: fair-good; limited oxygen, nutrient, bacteria problems.
Aquatic Life: degraded forage fish community, spawning sport fish.

Aquatic Life: degraded forage fish, potential for trout in Tower reach.

‘Water Quality: excellent in middle segment, silty and weed choked in

upper and lower segments; high levels of nutrients and bacteria.
Aquatic Life: degraded forage fish community throughout stream.

Water Quality: Headwaters— excellent to poor(temp., silt, furbidity
problems); Mainstem- good, but silt problems & high nutrient Tevels.
Aguatic Life: trout; slender madtom{endangered); degraded forage figh .

Water Quality: fair to good; high bacteria levels; streambed silty,
stream channel widened, lacks bank cover.
Aquatic Life: degraded trout population, carp dominate lower reaches.

Water Quality: good; high bacteria, nutrients; millponds silted.
Aquatic Life: degraded forage fish community; stender madtom {endangered)

Water Quality: Upper— excellent habitat, gradient, and flow; Lower- silt

problems, high nutrients.
Aguatic Life: Upper- good forage fish community, s1. madtom; Lower— carp.

Aquatic Life: forage fish community, condition unknown.

Water Quality: fair to good, but high in nutrients; limited siltation.
Aquatic Life: healthy warmwater sportfish population.

Water Quality: fair to good, but high in nutrients; limited siTtation.
Aquatic Life: healthy warmwater sportfish population; coldwater cisco .

Water Quality: deep waters, good; shallows have algae & weed problems;
navigation channel siltation.
Aquatic Life: healthy warmwater sportfish population.

‘Water Quality: good to very good, but high in nutrients.

Aguatic Life: healthy warmwater fish population; coldwater cisco.

Water Quality: excellent, but weed growths heavy.
Aquatic Life: healthy warmwater fish population.

WATER RESQURCE QBJECTIVES

Improve forage fish community, protect spawning sport
fish; reduce loading of sediment, nutrients, and

bacteria to Friess L.

Improve forage fish comaunity, improve trout potential;
reduce loading of sediment and nutrients to North L.

Improve forage fish community; reduce leading of
nutrients, sediment, and bacteria to North L.

Protect and improve forage fish community, protect
slender madtom population, protect trout and extend
range; reduce sediment, nutrient, and bacteria loading
to North L.

‘Improve potential 6f stream to support trout; reduce

loading of sediment and nuirients to Lac LaBelle.

Protect recreational uses; improve degraded forage
fish community, protect slender madtom; reduce sediment,
nutrient, bacteria load to North L.

Prote¢t forage fish community in upper pertion,
improve forage fish and recreation potential of Tlower
reaches.

Improve forage fish potential.

Protect or improve recreational uses; reduce nutrient
load to Nerth L.

Protect or improve recreational and aquatic life
potential; reduce nutrient load to Qkauchee L.

Protect recreation, aquatic life potential; improve
channel navigation; reduce nutrient load to Oconomowoc L.
Protect recreation and aquatic life potential; reduce

nutrient load to Fowler L.

Protect recreation and aquatic 1ife potential; reduce
nutrient load to Lac LaBelle.





Table $2 {Continued)

WATERS EXTSTING WATER RESOURCE CONDITIONS
LaBelle L. Water Quality: fair to good, but locally poor water clarity, high nutr.
Aguatic Life: Unhealthy warmwater sport fish population, carp abundant.
Pine L. Water Quality: Very good.
Agquatic Life: wmwater sportfish ; coldwater ciseo; chubsucker(watch sp).
Beaver L. Water Quality: Very good.
Aguatic Life: wmwater sportfish ; c¢oldwater cisco: chubsucker(watch spl.
Silver L. Water Quality: good.
Aguatic Life: warmwater sportfish.
Keesus L. Water Quality: good, but high in nutrients.
Moose L. Hater Quality: very good.

Aquatic Life: warmwater sportfish.

(') Includes portion of Oconomawoc River above Friess L.
(2) Inciudes portion of the Oconomowoc River between Friess L. and North L.
{3} Inc’udes portion of the Oconomowoc River below the Lac LaBelle Dam.

70344

Protect overall recreationa) use potential, improve
recreation and aquatic 1ife potential in localized areas.

WATER RESQURCE OBJECTIVES

Protect recreation and aquatic 1ife potential.

Protect

Protect

Protect

Protect

recreation and

recreaticn and

recreation and

recreation and

aquatic Tife

aquatic life

aquatic Tife

aquatic Tife

potential.

potential.

potential.

potential.
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Implementing the Priority Watershed Pian

The success of the Oconomowoc River Priority Watershed Project will depend on
the voluntary cooperation of landowners and operators in controlling the
nonpoint pollution sources identified in this plan. Although the Department
of Natural Resources has overall administrative and financial responsibility
for the Nonpoint Source Control Program, the statutory responsibility to
implement this priority watershed project rests with the cities, counties, and
villages within the watershed that are designated as management agencies.
Table S-4 summarizes the roles of the key participants in this watershed
project. These roles are briefly discussed below.

Landowners

The local management agencies will contact owners of critical lands within
their respective jurisdictions, explain the cost share program, and work with
the landowners to develop cost share agreements. The cost share agreement is
between the landowner and the specific local management agency. The cost
share agreement will specify what control practices the landowner will
install, an installation schedule, a maintenance period during which the
landowner is responsible to keep the practice in working condition, and a cost
share rate at which the landowner will be reimbursed upon installing each
practice. The eligible practices and cost share rates are specified in these

watershed plans.

Upon instaltation of the practice, the Tandowner will request that the Tocal
management agency certify the practice correctly installed. After
certification, the landowner will submit installation bills to the local
management agency who will pay the state cost share from the project account,

using procedures specified in this plan.

The period during which cost share agreements can be signed starts when the
watershed plan is approved, and lasts for three years. All management
practices in an agreement must be installed within a five year period.

Local Management Agencies

Generally, JTocal management agencies carry out a number of activities in a
priority watershed project, including:

1. preparing annual workplans for completion of watershed-related work,
2. conducting the watershed's information and education program,

3. contacting eligible landowners within their respective jurisdictions,
4. entering into cost share agreements with landowners,

5. providing technical assistance to landowners,

6. providing project and fiscal management, and
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7. reporting to the Department of Natural Resources on progress and any
additional support needed to complete the project.

The local management agencies in the Oconomowoc River Priority Watershed
Project will emphasize the following tasks:

1. MWaukesha, Washington, Jefferson counties:
a. conduct project and financial management,
b. conduct information and education programs,
c. make landowner contacts,
d. develop conservation plans and cost share agreements,
e. enter into cost share agreements with tandowners,

f. offer technical assistance to landowners and to municipalities where
appropriate, and

g. assist municipalities in the review of stormwater management and
construction erosion control ordinances.

2. City of Oconomowoc:

a. fidentify detention basin sites for areas of future development;

b. investigate in greater detail the feasibility of urban practices
recommended in this plan,

c. make Tandowner contacts,

d. install practices recommended in this plan to the extent feasible, and

e. review construction erosion control and stormwater management
ordinance.

3. Villages of Stinger, Chenequa, Lac LaBelle, Merton, Nashotah, and
Oconomowoc Lake:

a. review construction erosion control and stormwater management
ordinances.

Lead Management Agency

Waukesha County will serve as the Tead management agency for the Oconomowoc
River Priority Watershed Project.

Department of Natural Resources

The Department of Natural Resources (DNR) will enter into local assistance
grant agreements with selected local management agencies, including the City
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Table S-3. Pollution Control Strategy For The Oconomowoc River Priority Watershed.

POLLUTANT 10AD REDUCTIOGN(Y.) POLLUTANT CONTROL SYRATEGY

Phos-  Urban  Sedi- Bac- Upland Erosion Barnyard Runoff Manure Runoff Bank Erosion (Acrg;ban Stoz:ziéir Runaft

WATERS phorys Toxics ment teria  (Acres) (Farms) _ {(Farms) = (Acres) (Farms) {Feet) {(Sites} Infiltrated) Detained) (Qther)
Coney R.(2.) M L M H 580 39 1 230 23 (5.) : (6.)3(7.}
Flynn C. L L M L 320 21 3 20 4 (5.) (6.3(7.)
Little

R. M L H H 540 30 4 50 & (5.} (6.){(7.)
Mason C. M L M M 190 12 3 30 10 7,000 g (€.)(7.)
Rosenow C. L L M L 270 n 1 20 4 10,000 & (6.)(7.1)
Ocon. R.{3.) L L M L 220 15 2 (5.} (6.31(7.)
Ocon. R.{4.) L 80% H M 1,020 56 9 50 13 (5.} 30 500 (6.3(7.}
Battle C. L L M L 260 17 4 3 (5.) (6.)(7.}
Friess L. 40% L M H 600 41 14 230 23 (5.} (6147}
North L. 30% L M H 1,300 80 13 100 21 (6.3(7.}
Okauchee L. 20% L M L 130 8 1 700 1 {6.1(7.)
Oconomowoc L. 15% L M L 160 4 (6.)(7.)
Fowler L. 20% 70% M L 180 4 100 1 60 300 (6.)(7.)
LaBelle L. 30% 50% ™ L 1,040 34 1 40 6 100 1 15 110 (6.)(7.)
Pine L. L L H L 20 2 (6.)(7.)
Bezaver L. L L M L 20 4 (5.) {6.3(7.)
Silver L. L L H L 40 2 1 (5.) (6.)(7.)
Keesus L. M L H L 180 1 1 10 1 (6.3(7.)
Moose L. L L L L 0 0 0 [V} 1] (5.) {(6.3(7.)

= {-25%, Medium= 25-50%. High=50-100%. Figures based on 100% Yandowner participation.
Portion of the Oconomowoc River above Friess Lake.

Portion of the Dconomowoc River Between Friess and North Lakes.

Portion of Oconomowoc River below dam at Lac LaBelle.

A detailed inventory was not completed for these waterbodies.

Information & education programs will stress what homeowners can do to reduce their impact on water resources.

Existing codes and ordinances will be reviewed to determine if modifications are needed to protect water resource from urban runoff and construction
erosion.
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of Oconomowoc, and Washington, Waukesha, and Jefferson counties. These
agreements will identify workloads to be handled by each local management
agency, and the level of state support to help the local agency provide the
additional staff needed to compiete the workload. These grant agreements will
be reviewed annually and adjusted as needed.

The Department of Natural Resources will enter into a nonpoint source grant
agreement with Waukesha County, the lead management agency for this project,
to make cost share funds available to eligible tandowners throughout the
watershed for installing approved land management practices. Waukesha County
will administer the account at the local level, and will be reimbursed by the

DNR for monies expended.

Project Costs

Figure S-1 shows the cost of installing 75 percent of the urban and rural
management practices recommended in this priority watershed plan. A total of
$3,136,000 will be required. Seventy percent, or $2,129,000, will- be provided
as cost share monies through the Nonpoint Source Control Procgram. The
remaining 30 percent, a total of $1,007,000, will be provided by cost share
recipients in the watershed.

Figure S-1 shows that 57 percent of the total cost will occur in the urban
areas, and 43 percent will occur in the rural areas.

Project Staffing Needs

Figure S-2 shows the estimated staffing needed to carry out the local
implementation activities over the eight year project period, assuming a
landowner participation rate of 75 percent. A total of 30,000 staff hours
would be required. The Department of Natural Resources would support an
estimated 24,000 hours, or about 80 percent of this workload, through local

assistance grants.

In Washington County, the estimated total workload for the eight year project
period is 11,600 hours. During the first three project years, the period for
entering into cost share agreements, the estimated annual workload is about
1,000 hours, plus the workload associated with design and installation
activities. The Department of Natural Resources will provide support for
additional staff hired by the county to perform this workload, with the
exception of hours worked to manage the project and maintain financial
records. These project and financial management hours are estimated to be 250

hours annually.

In Waukesha County, the estimated total workload for the eight year project
period ts 13,800 hours. During the first three project years, the period for
entering into cost share agreements, the estimated annual workload is about
1,200 hours, plus the workload associated with design and installation
activities. The Department of Natural Resources will provide support for
additional staff hired by the county to perform this workload, with the
exception of hours worked to manage the project and maintain financial
records. These project and financial management hours are estimated to be 350

hours annually.





Role

Local
Management
Agency

Cost Share
Recipient
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Table S-4. Relationships Be
and the Department of Natural Resources In The Gconom

Entity

Cities
Counties
Vitlages

Individual
Corporation
Partnership

Town

Town Sanitary Dist.
Inland Lake Dist.
City

Village

County

State Agency

Receive Cost
Share and
Technical Asst.
for Installing

Management

Pragti
X
X
X
X
X
X
X
X
X
X

Enter Inte Cost
Share Agreements
With Landowners
To Provide Tech.
& Fin. Support
For Installing
Mgt. Practices

b

Enter Into

Local Assistance
Agreements With
DNR For Suppeort
Of Additional.
Ltocal Staff

o

tween Cost Share Recipients, Local Management Agencies,
owoc River Priority Watershed Project

Enter Into Nonpoint
Source Grant Agreement
With DNR To Make

Cost Share Monies
Available To Landowners
Throughout Project Area

X (Waukesha)





- 11 -

In Jefferson County, the estimated total workload for the eight year project
period is 4,600 hours. During the first three project years, the period for
entering into cost share agreements, the estimated annual workload is about
400 hours, plus the workload associated with design and instaliation
activities. The Department of Natural Resources will provide support for
additional staff hired by the county to perform this workload, with the
exception of hours worked to manage the project and maintain financial

records. These project and financial management hours are estimated to be 150

hours annually.

Work activities for the City of Oconomowoc have been identified, but a
workload estimate has yet to be made. State support for the hiring of city
staff or the contracting out for professional services as needed to complete
watershed activities will also be made available to the city.

There will also be a need for financial resources to support an extensive
information and education program in the Oconomowoc River KWatershed. The
eight year educational effort is estimated to require about $25,000 in
out-of-pocket costs, in addition to local staff time. These out-of-pocket
costs will be paid for by the Department of Natural Resources. The Tocal
staffing effort needed to complete these educational activities is estimated
to be 4,000 hours over the eight year project period. These hours will be
distributed as follows: 900 hours in Washington County, 2400 hours in Waukesha
County, and 700 hours in Jefferson County. These hours have been included in
the estimates presented in Figure S-2, which was previously discussed.

Project Evaluation

The progress and success of the Oconomowoc River Priority Watershed Project
will be evaluated by two different approaches. One approach to be used will
be an assessment of the changes in land use practices and reductions in

pollutant loads as a result of the project. The other approach wiil involve
measuring changes in water quality, habitat and water resource characteristics.
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Fig. s-1 ESTIMATED COST OF MANAGEMENT PRACTICES NEEDED
IN THE OCONOMOWOC RIVER PRIORITY WATERSHED
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THE OCONOMOWOC RIVER PRIORITY WATERSHED PROJECT
PREFACE

The Wisconsin Nonpoint Source Program

Most citizens of Wisconsin are familiar with point sources of pollutants, such
as industrial and municipal wastewater treatment plants, and the fine record
of point source pollutant control achieved in Wisconsin through the efforts of
Industry, municipalities, regional planning commissions, and state and federal
agencies. Fewer people, however, are aware of nonpoint sources of pollutants,
their impacts on our water resources, and a unique state program which is
bringing these sources under control in selected watersheds in Wisconsin.

There are many sources of nonpoint pollutants in both urban and rural areas.
They include such sites as poorly managed barnyards; eroding croplands,
streambanks and construction sites; and paved surfaces in urban areas
including streets, sidewalks, and parking lots. Pollutants in runoff waters
carried from these sites into surface and groundwaters impair our use of water
resources for recreation, fishing, and aesthetic purposes. The water resource
impacts caused by pollutants from nonpoint sources often take many years, even
decades, to develop. The control of these sources is often necessary in order
to fully realize the benefits of our point source pollution control efforts.

In 1978, the Wisconsin Legislature created the Wisconsin Nonpoint Source Water
Pollution Abatement Program, also known as the Nonpoint Source Control
Program, as a means to improve and protect water resources threatened by
nonpoint source pollution in critical areas throughout the state. The
Nonpoint Source Control Program has four characteristics:

1. It is a water quality program, with the installation of land management
practices restricted to critical nonpoint pollution sources.

2. The program is implemented on a watershed basis, focusing the financial,
technical and educational resources needed to achieve an adequate level of
pollution control. To date, nonpoint source pollution control activities
are underway in 29 priority watershed projects statewide, including the
Oconomowoc River Priority Watershed Project.

3. The mechanism for achieving control of critical nonpoint pollution sources
is the voluntary installation of land management practices by landowners
or operators, including municipalities. State cost share funds are
available to eligible landowners and operators to help pay for installing
approved pollution control practices. Cost share rates generally vary
from 50 percent to 70 percent of the total practice cost.

4. Counties, cities, and villages within each priority watershed project
actively participate in the projects, providing project administration,
technical assistance, and educational services. The state provides
financial support needed by these local management agencies to carry out

their responsibilities.
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How The Oconomowoc River Priority Watershed Project Wes Selected

The Oconomowoc River Priority Watershed Project was selected through a
three-step process. The Southeastern Wisconsin Regional Planning Commission
(SEWRPC), with advice from its seven member counties, recommended to the State
Nonpoint Source Advisory Committee that the watershed be selected for planning
and funding under the Nonpoint Source Control Program. The committee, in
turn, passed this recommendation on to the Department of Matural Resources.
The Department, acting on these recommendations, selected the Qconomowoc as a

priority watershed project.

Key reasons for selection included: the high density of regionally significant
water resources, including 11 major lakes and two trout streams; a manageable
number of nonpoint pollution sources; extensive support by local units of
government and citizens' groups, including a local citizens task force;
existing efforts by Washington and Waukesha counties to control problem septic
systems; and existing procedures in Washington County, Waukesha County, and
the City of Oconomowoc to control construction site erosion.

In the fall of 1983, the Department of Natural Resources offered the project
to the Board of Supervisors for Waukesha, Washington, and Jefferson counties,
and to the Common Council of the City of Oconomowoc. These governments
accepted the project, initiating the project's planning phase.

Role and Development of The Oconomowoc River Priority Watershed Plan

This priority watershed plan was prepared as a condition for the release of
state cost share and local assistance funds to local units of government
within the Oconomowoc River watershed project. The purpose of this plan is to
identify critical nonpoint pollution sources eligibie for funding, the water
resources benefits that will occur as a result of controlling these sources,
and a strategy that local units of government will follow in carrying out
their nonpoint pollution control activities.

It must be recognized that control of nonpoint pollution sources is only one
part of a comprehensive water quality management effort for the watershed.
Many important activities outside the scope of the Nonpoint Source Control
Program need to be carried out in order to fully achieve the potential of
lakes and streams in the watershed. Examples include:

1. municipal and industrial wastewater control,

2. control of municipal and industrial siudges,

3. control of septic systems and septage spreading,

4. inlake rehabilitation,

5. instream fish habitat improvements,

6. public access development, and

7. implementation of land use plans, including needed land use regulations.
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Coordination of these activities within the Oconomowoc River watershed project
will be required to fully achieve and maintain the public uses of the
watershed's Takes and streams. The document A Regional Water Quality
Management Pian For Southeastern Wisconsin; Volume III, Recommendations,
prepared in 1979 by the Southeastern Wisconsin Regional Planning Commission
(SEWRPC), is the principal guide for state agencies and local units of
government who are responsible for carrying out water resource management
activities. The areawide plan includes specific land use, point source,
nonpoint source, sludge management, and lake management recommendations for
the Oconomowoc River Watershed. This priority watershed plan, as a refinement
of the areawide plan, will guide nonpoint source poliution control

activities. The Department of Natural Resources will continue to control
industrial and municipal wastewaters and sludges, and septage pumped from
septic systems, under the Wisconsin Pollutant Discharge Elimination Program.
In addition, the DNR will continue fish management activities within the
watershed. The areawide plan remains the principal guide to local and special
purpose units of government in conducting the septic system management, land
use planning and regulation, and inlake rehabilitation activities that are

also needed in this watershed.

The Oconomowoc River Priority Watershed Plan was developed cooperatively by
several agencies and local governments. Principal cooperators included the
Department of Natural Resources, land conservation committees for Washington,
Waukesha, and Jefferson counties, the City of Oconomowoc, the United States
Department of Agriculture (Soil Conservation Service and Agriculture
Stabilization and Conservation Service), University of Wisconsin-Extension,
and the Southeastern Wisconsin Regional Planning Commission. A watershed
advisory committee, the Oconomowoc River Plan Development Advisory Committee,
was formed in the fall of 1983 to assist in plan development. It is made up
of representatives of local units of government in the Oconomowoc River
Watershed, and met periodically to review portions of this plan.

This watershed plan will be reviewed annually by the Department of Natural
Resources and the local management agencies, and adjustments will be made as
needed. Minor revisions will be made by agreement of the DNR and the local
management agencies; major changes wiil be made consistent with state
administrative rules governing amendments to areawide water quality management

plans.
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THE OCONOMOMWOC RIVER PRIORITY WATERSHED PROJECT
INTRODUCTION TO THE WATERSHED PLAN

CHAPTER I
PLAN PURPOSE AND LEGAL STATUS

The Oconomowoc River Watershed, located in southeastern Wisconsin, includes
128 square miles of agricultural and urban lands that drain into the Rock
River via the Oconomowoc River. MWithin the watershed (Map I-1), the river
flows through six Takes and receives water from six tributary streams. There
are five additional lakes in the watershed.

Existing Aquatic Resources and Project Objectives

Existing water quality in the lakes along the Oconomowoc River is generally
good, although nutrient concentrations are high. Most lakes support healthy
warm water fish communities and exhibit locatized algae and weed problems.
Several lakes support cold water cisco populations. MWater resources
objectives for these lakes are to protect their potential to support high
quality recreational and aguatic 1ife uses. Limited improvement may occur in

the lakes further up the chain.

Existing water quality in the Oconomowoc River is generally good as well. In
several areas, nutrient and bacterial levels are high, and sediment and
turbidity problems have resulted in degraded fish communities. The slender
madtom, an endangered species, is found in the Oconomowoc River above North
Lake. Water resources objectives for the Oconomowoc River include improving
the forage fish community, protecting the slender madtom, and improving the
recreational use potential of the river.

Streams that are tributary to the Oconomowoc River and its chain of lakes are
very few in number. Most are small, with Timited flows, and support forage
fish communities. Some of these may support trout if nonpoint sources are
controlled. Two streams currently support trout populations. Water resources
objectives for these tributaries include improvement of their potential to
support either higher quality forage fish communities, or, in some 1imited
stream reaches, trout communities. In streams where trout currently exist,
the objectives are the protection and improvement of trout populations.

Watershed Plan Preparation

This plan analyzes the water resources of the Oconomowoc River Watershed and
describes the nonpoint source controls needed to protect and improve these

water resources.

The plan was prepared jointly by the Department of Natural Resources -
Nonpoint Source and Land Management Section; the Land Conservation Committees
for Washington, Waukesha and Jefferson counties; the City of Occonomowoc, the
U.S. Department of Agriculture (Soil Conservation Service and Agriculture
Stabilization and Conservation Service); University of Wisconsin-Extension;
and the Southeastern Wisconsin Regional Planning Commission.
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Guidance was provided throughout the planning process by a plan development
advisory committee. This advisory committee consisted of representatives of
local units of government within the project area and was staffed by the
Southeastern Wisconsin Regional Planning Commission.

Principal individual participants in the planning process are identified on
the inside of the front cover of this ptan.

Purpose of the Watershed Plan
This plan has been prepared to guide the implementation of a priority
watershed project for the Oconomowoc River Watershed in Washington, Waukesha

and Jefferson counties as part of the Wisconsin Nonpoint Source Water
Pollution Abatement Program. The plan is divided into three major sections:

1. a watershed assessment;
2. a detailed program for inplementation; and

3. a project evaluation.

The purposes of the Watershed Assessment portion of the plan are to:

1. identify the water quality and water resources problems in the Oconomowoc
River Watershed;

2. identify the water quality and water resources objectives for the
Oconomowoc River Watershed that can be achieved through a nonpoint source

control project;

3. identify the levels of pollutant control needed to achieve the objectives;

4. identify and rank the significant nonpoint sources;
5. identify Priority Management Areas for the watershed project; and

6. identify and discuss the Best Management Practices that will achieve the
targeted pollutant control.

The purpose of the Detailed Program for Implementation portion of the plan is
to outline a strategy to assist Tandowners and Tand operators in installing _
Best Management Practices to control the nonpoint sources of pollutants. This

strategy must include:

1. a cost share budget based on the estimated cost of the Best Management
Practices and expected participation rates;

2. a schedule for implementation activities;
3. a description of information and education activities;

4. a summary of fiscal management procedures; and






Map 1-1

SUBWATERSHEDS IN THE
OCONOMOWOC RIVER WATERSHED

R

RIVER
-

cQ

ODGE.

PR

" ASHIPFLY
OCONIHROT
(D) |
jsmFPM”
G VM
N,
¢
T 1e) ¢ i

\ILR[Z{LLE"
| N \

IKCHIA.
TTToNC O

o‘é

S fowern S
SULLRAY

NUMBER SUBWATERSHED NAME
1 Coney River. .. .............
2 Friess Lake, , .. ...
3 Flynn Creek , . .. ..
9 Upper Ocanomowoc River.
5 Little Oconomowoc River . . ., . ...
6 Mosen Creek. , ., v 0. .
7 Lake Keesus .
8 MNorthLake ... ......,......
9 Beavor Lake , ., ........ i
10 PInS LR o-vapimms v gins soem s
1 Moose Lake . ..............,

117

N.d sm:»m I

\

I

I

e ‘i
m.r.“a»sv

GENERAL LOCATION" NUMBER SUBWATERSHED NAME
. . Towns ol Polk, Richfiald 12 Okauchee Lake . . . ...,....... -
. Town of Richlield 13 Oconomowoc Lake,
. Town of Erin 14 Silver Lake. . ., .,
. Towns of Richlield, Erin, 15 Fowlar EaKN ¢ oo visdiese v idsie v i
end Merton
.« Towns of Erin, Merton 16 Rosenow Creek , . . .o ov v v v s n .
Towns of Erin, Merton
. Town of Merten 17 Laccba Balles s i v i
.« Town of Mérton
Village of Chenequa 18 BattleCreek. . .\ \ i i e
.« Town of Merton 19 Lower Oconomowac River , ., ......

Village of Chenequa
Village of Chenequa

Town aof Merton *Goverrimental units containing the major streamns and lakes.

BRAFNIT SCALE

[ 3 swiLEs
B
[ apga Bcag IF-
Ss==——\t—= = =

GENERAL LOCATION®

Towns of Merton, Oconcmowoc

. Villege of Oconomowoc Lake
. Town of Summit

Town of Oconomowoc

City of Oconomowaoc

Town of Oconomowoc

City of Oconomowoc

Village of Lac La Belle

City and Town of Oconomowoc
Towns of Summit, Concord
City of Oconomowoc, Towns of
Summit, Concord, and Ixonia

reccorest

SOUTHEASTERN
IMWISCOMNSIN
REGTONAL
PI.ANNING
COMMISSTION

J

OCONOMOWOC RIVER WATERSHED

REVISEO B f 1 WEINEN

CATE AuG 8,1925






- 19 -

5. an estimate of technical assistance needs of counties, cities and villages.

The purpose of the Project Evaluation portion of the plan is to identify
procedures and schedules for determining project progress and accomplishment.
This includes estimating pollutant load reductions resulting from the
installation of Best Management Practices, and measuring changes in water

quality.

Legal Status of the Watershed Plan

This plan has been prepared under the authority of the Wisconsin Nonpoint
Source MWater Pollution Abatement Program described in s. 144.25, Wisconsin
Statutes, and Chapter NR 120 of the Wisconsin Administrative Code.

This plan is the basis for cost share and local assistance grants through the
Nonpoint Source Water Pollution Abatement Program administered by the
Wisconsin Department of Natural Resources. The Wisconsin Statutes and Chapter
NR 120 of the MWisconsin Administrative Code, however, govern the conduct of
the Nonpoint Source Water Pollution Abatement Program. In the event a
discrepancy occurs between this plan and the statutes of the administrative
rules or if the statutes or administrative rule are changed, the statutes and

rules override this plan.

This plan, once approved through the procedures described in Chapter NR 121,
Wisconsin Administrative Code, is an update of the Areawide HWater Quality
Management Plans for the Rock River Basin and for southeastern Wisconsin.
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THE OCONOMOWOC RIVER PRIORITY WATERSHED PROJECT
WATERSHED ASSESSMENT

(CHAPTERS II - XIID)
A. GENERAL WATERSHED DESCRIPTION
CHAPTER I1I

WATERSHED CHARACTERISTICS INFLUENCING POLLUTANT
GENERATION, POLLUTANT TRANSPORT, AND WATER QUALITY

INTRODUCTION

The water resource-related problems of a watershed, as well as the ultimate
solutions to those problems, are a function of human activities and of the
ability of the underlying natural resource base to sustain those activities.
This concept is particularly pertinent in the identification, evaluation and
ultimate resolution of nonpoint source pollution problems in an area as
diverse as the Oconomowoc River Watershed. The purpose of this chapter is to
describe the man-made and natural features of the watershed, with particular
emphasis on those characteristics which influence water quality.

DESCRIPTION OF THE WATERSHED

The Oconomowoc River Watershed is a surface water drainage basin of
approxtmately 128 square miles which drains portions of Dodge, Jefferson,
Washington, and Waukesha counties. The watershed is relatively long and
narrow, with its principal axis and direction of flow oriented in a
northeasterly-southwesterly direction. The northeasterly boundary of the
watershed marks the divide between the QOconomowoc River Watershed and the
Cedar Creek Watershed. It also marks the divide between the Rock River Basin
and the Milwaukee River Basin, and the subcontinental divide between the
Mississippi River Basin and the Great Lakes Basin. The remainder of the
boundaries of the Oconomowoc River Watershed mark divides between other

watersheds of the Rock River Basin.

The Oconomowoc River Watershed has been divided, for the purposes of this
planning effort, into 19 subwatersheds which are shown on Map II-1. The
delineation of these subwatersheds is a particularty important element of this
plan. The evaluation of site-specific nonpoint sources of pollution and the
development of the methods and the associated costs to reduce their impact on
water quality for a particular stream or lake can best be accomplished in
these smaller surface drainage areas. Subwatershed evaluations in this
watershed are aiso important because of the chain of lakes which the main stem
of the Oconomowoc River flows through, with the resultant trapping of
pollutants in the respective lake basins, and the associated benefit for water

quality downstream.





1980 LAND USE ACREAGE IN THE OCONOMOWOC RIVER WATERSHED]BY SUBWATERSEED, BY COUNTY

Table TI-1

Source: SEWRFC

856

Government
Subwatersheds Resi- Commer- TIndus-~ Extrac- Tramspor- Communication and Agricul-
By County dential cial trial tive tation Recreation and Utilities TImstitutional tural Woodlands Wetlaznds Water Total
Jefferson County
Lac La Belle 27 - -- - 13 27 - - 158 - 99 - 324
Lower QcConomowoc a2 - - - 282 - - - 4,316 129 1,504 31 6,344
Rattle Creck 7 —-— - - 86 - - —_— 950 13 212 - 1 268
County Total 116 - - —-— 381 27 - - 5,424 142 1.815 31 7.936
Dodge County
Mason Creaek - - - - 15 - - - 403 7 23 —_ 448
County Total - - - - 15 - - — 403 7 23 - 448
washingten County
Coney River 275 3 —- 93 373 113 - 5 8.218 1,136 1,369 22 11 .607
Little Dconomowoc 191 - -— 6 174 24 - 1 3,299 927 1,139 66  5.827
“ason Creek 33 e - - 64 7 - — 1,486 199 794 - 2 583
Flynn Creek 56 — - - 92 23 - & 2,091 697 294 - 3,259
Friess Lake 112 - - - 45 8 - - 536 137 15 114 969
Upper Oconomowoc 162 - - -— 175 8 - 3 3,704 1,071 992 56 6&.171
Lake Keesus -- — -- -— 2 - - - 46 - - - 48
County Total 829 3 - 99 925 183 - 15 19,380 4,167 4,603 260 30 .464
waukesha County
Lac La Belle 486 10 8 - 181 138 - 35 L.487 113 621 1,180 4 259
Rosenow Creek 395 — - 69 183 84 -— 19 2,130 47 260 62 3,249
Okauchee Lake 966 33 26 52 413 69 3 19 3,162 360 315 1 450  6.868
Oconomowoc Lake 415 2 6 - 145 -- 16 28 872 229 240 807 2.760
Fowler Lake 368 71 32 - 123 66 - 60 306 46 250 103 1 425
Lowetr Qconomowoc 604 36 33 - 258 216 23 41 1,788 109 610 10 3.728
Silver Lzke 125 - - - 150 196 - - Sle 70 99 217 1 373
Battle Creek 28 - - 13 159 - - — 2,388 173 1,096 12 3.869
Mason Crzek 38 — 4 - 78 - - -— 1,862 104 110 -~ 2196
Little Oconomowoc 49 - — 5 49 - - - 996 299 370 g 1.777
Upper Oconomowoc 92 3 7 35 78 7 3 - 1,473 495 312 26 2 551
Lake Keesus 155 - - - 102 43 -_— - 1,77& 183 107 237 2,603
North Lake 221 - 1 - 87 48 — 8 907 322 53 433 2 080
Beaver Lake 3490 —_ - - 98 102 —_— 8 388 134 7 321 1,398
Pine Lake 282 — - - 129 - - 5 610 431 21 744  2.222
Moose Lake 8l 3 - -— 28 10 -— —_ 253 165 26 84 650
County Total 4,645 158 117 194 2,261 979 45 223 20,914 3,280 4,497 5,695 43,008
Watershed Total 5,590 161 117 293 3,582 1,189 45 238 46,121 7,596 10,938 5.936 81,

—_ '[Z_.
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SURFACE WATERS

The surface water resources of the watershed--lakes, ponds, streams, and
wetlands--are shown on Map II-2. As shown in Table II-1, the surface area of
the lakes and ponds totals approximately 5,986 acres, about seven percent of
the watershed. The Oconomowoc River Watershed has comparatively abundant
surface water resources, given that lakes, ponds, and streams comprise only
about 2.5 percent of the southeastern Wisconsin region. The watershed

contains 11 major lakes ranging in size from 78 to 1,198 acres, and 75 miles
of perennial streams ranging from 3.5 to 39.5 miles in length. HWetlands,

which in this watershed are most commonly found adjacent to lakes and streams,
comprise approximately 10,938 acres, or about 13 percent of the watershed area.

The Oconomowoc River, the principal stream which drains. the watershed, rises
in Section 10, Town of Richfield, Washington County, where it is formed by the
confluence of farm ditches and drainage from field tile. Ffrom its source, the
river flows in a southwesterly direction through six major takes for
approximately 39.5 miles before entering the Rock River in the Town of Ixonia,

Jefferson County.

Major lakes in the watershed include Friess Lake in Washington County and
Beaver, Fowler, Lac LaBelle, Keesus, Moose, North, Oconomowoc, Okauchee, Pine,
and Silver lakes in Waukesha County. Beside the Oconomowoc River itself,
major streams in the watershed include Coney Creek, Flynn Creek, Little
Oconomowoc River, and Mason Creek in Washington County; Battle Creek, Little
Oconomowoc River, Mason Creek, and Rosenow Creek in Waukesha County; and

Battle Creek in Jefferson County.

RECREATIONAL USES

The Oconomowoc River Watershed, with its 11 major lakes and 75 miles of
perennial streams, contains some of the most heavily utilized recreation areas
in southeastern Wisconsin. As shown in Table II-2, publicly owned
recreational lands total approximately about 1,098 acres, or 1.3 percent of
the watershed. The lakes, streams, and wetlands in the watershed provide a
wide diversity of recreational opportunities including boating, swimming,
waterskiing, fishing, skating, and hunting. Upland portions of the watershed
are used for camping, hiking, cross-country skiing, nature study, and hunting.

As shown on Map II-3 and Table II-2, there are three large, county-owned and
operated parks in the watershed. These parks constitute the most important
recreational lands in the watershed. Glacier Hills Park (Washington County),
located adjacent to Friess Lake, and Nashotah Park (Waukesha County), located
along the eastern shore of Okauchee Lake, are developed recreation sites
offering opportunities for both water-dependent and upland activities.

Monches Park, located adjacent to the main stem of the Oconomowoc River in the
Town of Merton, Waukesha County, is undeveloped but used for nature study and
hiking. Other recreational facilities in the watershed include publicly owned
boat launching facilities on Lac La Belle and Okauchee Lake, publicly owned
boat access sites on North Lake and Pine Lake, undeveloped Wisconsin
Department of Natural Resources lands adjacent to Beaver Lake and Lake Keesus,
city parks adjacent to Fowler Lake and Lac La Belle in the City of Oconomowoc,
and a small portion of Pike Lake State Park in the Town of Polk. Other





PUBLICLY OWNED PARK AND RECREATIONAL LANDS AND BOAT ACCESS SITES
[N THE OCONQHMOWOC REIVER WATERSHED:
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Table [L 2.

facility Name B

Map

Reference
Numher

Pike Lake State Park

Glacier Hills Park

Monches Park

Lake Keesus Preservation Area
Beaver Lake Access

Nashotah Park

Okauchee Lake Public Access

Baver Street Public Access

Pine Lake Public Access
North Lake Public Access

Parkview Place Park

Roosevelt Park
Champion Field

five Road End
Public Access Points

Lac La Belle Beach

Lisbon Rd. Park

St. Paul Streel Access

Mary Lane Access

1

i3

14

20

12

_tocation

Section 24
TI10N, RIBE

Section 18
TON, RI19E

Section 3
T8N, RI18E

Section 11
T8N, RIBE

Section 28
TBN, RIBE

Section 31
T8N, RIBE

Section 35
78N, RI7E

Section 26

Section 21
T8N, RIBE

Sections 16 &
17, TBN, RIBE

Section 28

Sections 4 &
5, TIN, R1ZIE

Section 5
TIN, RIZE

Section 32
T8N, RI7E

Section 32
TBN, RI7E

Section 33
T8N, RIJE

Section 33
¥8N, RIJE

Section 30
T8N, RI1/E

1984
Area Within
Watershed

Quner o lacres). _
Wisconsin Department 30

of Natural Resources
Washington County 140
Waukesha County 278
Wisconsin Department 35

afl Natural Resources

Wisconsin Department 1

of Natural Resources

Waukesha County A37
Wisconsin Department P

of Matural Resources

Town of Oconomowoc 14
Vvillage of Chenequa 14
Town of Merton [
City of Oconomowoc 25
City of Oconomowoc a9
City of Oconomowoc 18
City of Gconomowoc 1
City of Oconomowoc 3
City of Oconomowoc 17

City

Tawn

“These sites are between 0.1 acre and 0.5 acre in aereal extent.

Source: SEWRPC

10344

of Oconomowoc

of Oconomowoec
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recreational lands include the Zinn Nature Preserve located along the Little
Oconomowoc River in Washington County (owned by the Nature Conservancy) and
Holy Hill, a monastery located on the highest point in southeastern Wisconsin
which is visited by thousands of tourists annually.

The diverse recreational opportunities provided by the surface waters of the
watershed can be enhanced by improving or in some cases maintaining the
quatity of these waters as a result of the Nonpoint Source Control Program.

OTHER NATURAL RESOURCE FEATURES

Climate

The midcontinental location of southeastern Wisconsin gives the watershed a
typical continental climate characterized by a progression of markedly
different seasons and a wide range of annual temperatures and precipitation.
Average monthly air temperatures range from a low of 16.9 F in January to a
high of 72.1 F in July. Precipitation ranges in intensity, duration, and
significance from gentle showers to destructive thunderstorms and major
rainfall-snowmelt events, that can result in property damage, inundation of
poorly drained areas, and an accelerated rate of soil erosion. The average
annual total precipitation is about 29.60 inches. Average monthly
precipitation rates range from a Tow of 0.81 inch in February to a high of
3.89 inches in July. Snow cover is most likely during December, January, and
February, and averages about 45 inches annually.

Ground frost or frozen ground during winter influences hydraulic processes,
particularly the proportion of rainfall or snowmelt that will run off the land
into surface waters. Livestock manure applied to frozen ground is susceptible
to a high degree of runoff in spring under snowmelt conditions. Frozen ground
exists throughout the watershed for approximately four months each winter
season, extending from late November through March, with a frost depth of more
than six inches occurring during January, February, and the first half of
March. Historical data indicate that the most severe frost conditions normally
occur in February, when a frost depth of 15 or more inches can be expected.

Surface Geology and Topography

Surface geology is an important consideration in water quality management
planning efforts associated with the control of nonpoint source pollution in
the Oconomowoc River Watershed. Surface features determine the rate and
quality of runoff and the nature of the drainage system, thus influencing the
water quality of lakes and streams receiving such runoff. The nature of the
underlying material also determines the minerals contained in, and the
chemical characteristics of, ground and surface waters. The type and extent
of the various bedrock formations underlying the watershed was determined
primarily by the environments in which the sediments forming the rock layers
were deposited. The surface of this varied system of rock layers was,
moreover, eroded prior to being buried by a blanket of glacial deposits
consisting of unconsolidated sand, silt, clay, gravel, and boulders. These
materials were deposited during the Pleistocene age by the continental
glaciers that last covered the watershed about 11,000 years ago.
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Table 1I-3. Local Units of Government In The Oconomowoc River Watershed.

% of County or

County or Civil Subwatersheds Square Miles % of civil Division
Division (See Map} Within Watershed Watershed Within Watershed
Waukesha County 4-19 67.2 52.5 ) 11.6
City of Delafield 12 0.2 0.1 1.9
City of Oconomowoc 13-17,19 5.5 4.3 100.0
Village of Chenequa 8,9,10 4.6 3.6 97.9
Village of Lac LaBelle 17 - 0.5 0.4 100.0
Village of Merton : 7,8 0.1 0.1 4.3
Village of Mashotah 10,12 0.4 0.3 25.0
Village of Oconomowoc
Lake 13 3.1 2.4 100.90
Town of Merton 4-12 22.9 17.9 79.5
Town of Oconomowot 12,15-17,19 18.0 14.1 53.9
Town of Summit 12-15,18,19 1.2 8.7 36.8
Town of Lisbhon 7 0.7 0.6 2.1
Washington County 1-7 A7.6 37.2 10.9
Village of Slinger 1 0.5 0.4 25.0
Town of Erin 1,3-6 23.7 18.5 63.8
Town of Hartford 1 0.9 0.7 2.6
Town of Polk 1 7.4 5.8 21.6
Town of Richfield 1-4,7 15.1 11.8 41.6
Jefferson County 17-19 12.4 .7 2.1
Town of Concord 18-19 11.2 8.8 31.0
Town of Ixonia 17-19 1.2 0.9 3.2
Dodge County & 0.7 0.6 0.1
Town of Ashippun & 0.7 0.6 1.9

TOTAL WATERSHED 1-19 127.9 100.0 *
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The deposits can be classified according to their origin into £ill and
stratified drift. Till, a heterogeneous mixture of clay, silt, sand, gravel,
and boulders, was deposited from ice without the sorting action of water.

Much of the watershed is overlain by till in the form of ground moraine, and
in the northwestern portion of the watershed by interlobate moraine.
Stratified drift consists primarily of sand and gravel that was sorted and
deposited as outwash of glacial melt water. Other materials, which consist of
more recent alluvium (flood plain deposits) and marsh deposits occur along
streams and in wetlands, constitute the remaining unconsolidated deposits
covering the watershed surface.

Topography is also an important consideration in the evaluation of nonpoint
potlution sources and the development of feasible land management control
practices. The steepness and Tength of slopes determine, to a great extent,
the rate at which runoff will travel and the associated erosion rate from a
given area. In addition, the steepness of stream channels which feed into the
Oconomowoc River, as well as the main stem itself, can contribute to the rate
of streambank eroston and erosion of the stream bottom.

As described above, the topographic features of the Oconomowoc River Watershed
have been determined by the underlying bedrock and the overlying
unconsolidated glacial deposits. These glacial deposits form the surface
topography of the watershed, which ranges from steeply sloped hills and ridges
in the northern portion, to relatively level areas in the southwestern
portion. Surface elevations within the watershed range from a high of
approximately 1,320 feet above National Geodetic Vertical Datum (NGVD), or
mean sea level datum, at Holy Hill in Washington County (the highest point in
southeastern Wisconsin) to approximately 835 feet NGVD at the confluence of
the Oconomowoc River with the Rock River in Jefferson County, giving a maximum
relief of 485 feet. The areas of greatest tocal relief, or changes in
elevation, are in the upper portions of the watershed in Washington County,
which are part of the famous kettle moraine topography of southeastern

Wisconsin.

Soils

Glaciation has been the primary determinant of the complex soil pattern
occurring within the watershed. The soils of the watershed are generally sandy
clay loams, with the exception of some poorly drained organic soils which
occur primarily along the shorelines of the inland lakes, in the floodlands of
the streams and watercourses, and in old lake beds. Most of the soils are
suitable for a variety of urban land uses. However, intensive agricultural
use of these soils without appropriate land conservation practices can result
in an accelerated rate of soil erosion and associated adverse impacts on

surface water quality.

As shown on Map II-4, the most common generalized soil association occurring
in the watershed is the Casco-Fox-Rodman association. Soils in this
generalized association comprise approximately 58 percent of the total area of
the watershed. These well-drained to excessively well-drained soils generally
have a clay toam subsoil underlain by sand and gravel and occur mainly on
glacial outwash plains and on stream terraces. In the Jefferson County
portion of the watershed, this association also includes areas of the somewhat

poorly-drained Matherton soils.
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Over one-half of the remaining soils, covering about an additional 27 percent
of the total area of the watershed, belong to the Hochheim-Theresa
association. These well-drained soils have a subsoil of clay loam underlain
with loam or sandy loam and occur mainly on drumlins and ground moraines.
Poorly-drained organic soils of the Houghton-Palms-Adrian association comprise
10 percent of the soils in the watershed. The remaining five percent of the
watershed is also characterized by poorly drained soils in the
Wacousta-Lamartine-Theresa and the Brookston-Pella-Lamartine associations.

Ficoding

The Oconomowoc River Priority Hatershed Project will not specifically address
ways to reduce the extent and severity of flooding in the watershed. It is
tmportant to note, however, that the ciimatic conditions which cause floods —-
heavy rain, rapid snowmelt -- can also result in severe nonpoint source
pollutant loading to surface water from excessive and rapid rates of runoff
from agricultural areas and construction sites, inundation of on-site sewage
treatment systems, and streambaik erosion. The installation of land
management practices in the priority watershed project may, on a limited site
specific basis, reduce the amount of runoff in a particular subwatershed or
sub_basin. However, alleviation of flooding problems in the entire watershed
will require the development of a comprehensive flood control plan.

Flooding has been a recurrent problem in portions of the Oconomowoc River
Watershed for many years. Floods which have caused property damage along the
lower Oconomowoc River and the associated lakes are known to have occurred in
March 1943, April 1959, March 1974, and March 1975. The most damaging flood
in recent years was the March 1975 flood which inundated homes in the North
Lake area along Reddelien Road, North Woods Drive, and North Lake Drive; and
in the City of Oconomowoc near the downtown Community Center and along
Blackhawk Drive, Nakoma Road, and Armor Road. These flood problems are
believed to be the result of a combination of overland flooding, inadequate
stormwater drainage, and in some cases, the attendant overflowing of sanitary
sewers. The March 1975 flood is believed to have been a relatively moderate
flood, and a far more severe flood could potentiaily occur within the

watershed.

Some overland flooding of the Oconomowoc River has also occurred in the upper
portions of the watershed, specifically in Sections 9 and 10 of the Town of
Richfield and in Section 8 along State Highway 167. In addition, flooding has
occurred along the south shore of Friess Lake, and along St. Augustine Road in

Section 25 of the Town of Erin.

No comprehensive study of the flooding problems of the Oconomowoc River
watershed has been completed. However, the U.S. Army Corps of Engineers has
evaluated flood flows under existing land use and channel conditions and has
defined attendant flood stages and areas subject to inundation for floodland
zoning in the City of Oconomowoc (U.S. Army Corps of Engineers, 19753). The
U.S. Army Corps of Engineers also completed a reconnaissance report which
evaluated alternative means to alleviate flooding of residences along the
shoreline of North Lake. None of the six alternative flood control measures
evaluated by the Corps in the above report was deemed to be economically
feasible (U.S. Army Corps of Engineers, 1975b).
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PRIMARY ENVIRONMENTAL CORRIDORS
IN THE OCONOMOWOC RIVER WATERSHED
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Groundwater

The source of all groundwater is precipitation, which infiltrates into
aquifers either directly through the soil or by way of surface water bodies
and wetlands. Three distinct aquifers underlie the southeastern Wisconsin
area, namely the overlying sand and gravel aquifer, the shallow Niagara
Dolomite (1imestone) aquifer, and the deep sandstone aquifer.

The sand and gravel aquifer and the shallow limestone aquifer are
hydraulically interconnected and are often regarded as a single aquifer.
Municipal and private water supplies in the Oconomowoc River Watershed are
derived almost exclusively from these two shallow aquifers (Personal
Communication, T. Bosch, DNR). The two shallow aquifers are separated from
the deeper sandstone aquifer throughout most of southeastern Wisconsin by a
layer of relatively impervious shale called Maguoketa shale. However, as
shown on Map I1I-5, significant portions of the Oconomowoc River Watershed lie
west of the Maquoketa shale and water can percolate downward through the
overlying glacial deposits into the sandstone aguifer. This recharge area
within the watershed is bounded on the west by a groundwater divide, whose
location can shift with pumpage from the aquifer; on the east and north by the
western edge of the Maquoketa shale formation; and on the south by the Bark
River Watershed divide. Groundwater moves generally eastward from this
recharge area into major pumping centers, which includes many important
municipal and industrial wells throughout southeastern Wisconsin which utilize

the deep aquifer.

Environmental Corridors

An important consideration in planning for improved water quality is the
identification and delineation of areas having high concentrations of natural,
recreational, historic, aesthetic, and scenic resources which should be
preserved and protected in order to maintain the overall quality of the
environment. Such areas, as delineated by SEWRPC, are termed environmental
corridors and include one or more of the following twelve elements related to
the natural resource base which are essential to the maintenance of both the
ecological balance and the natural beauty of the region: 1) lakes, rivers,
and streams and the associated undeveloped shorelands and floodlands,

2) wetlands, 3 woodlands, 4) prairies, 5) wildlife habitat areas, 6) wet,
poorly drained, and organic soils, 7) rugged terrain and high-relief
topography, 8) existing outdoor recreation sites, 9) potential outdoor
recreation and related open space sites, 10) historic, archaeological, and
other cultural sites, 11) significant scenic areas and vistas, and 12} natural
and scientific areas. Environmental corridor elements which are particularly
important regarding the maintenance of water quality include undeveloped
shorelands and floodlands adjacent to surface waters, and wet, poorly drained

areas.

Primary environmental corridors include a wide variety of the above-mentioned
important resource and resource-related elements and are, by definition, at
teast 400 acres in size, two miles in length, and 200 feet in width. As shown
on Map [I-6, primary environmental corridors in the Oconomowoc River Watershed
in 1980 encompassed 25,598 or about 31 percent of the watershed area.
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Table 11I-4

DISTRIBUTION OF POPULATION TN THE QCONOMOWOC RIVER WATERSHED

BY CIVIL DIVISION: 1970, 1980, AND 2000
1970 19380 2000
Percent Percent Percent

Civil Division Population of Total Population of Total Population of Total
Vashington County 3,528 14.2 4,468 14.9 7,209 16.2
Village

Slinger ..coeenn 224 0.9 305 1.0 721 1.6
Towns

Brin .ovvvievenns 1,170 4.7 1,599 5.3 2,809 6.3

Hartford ....... 49 0.2 82 0.3 149 0.3

Polk ,.ivivnesnn 366 1.5 482 1.6 828 1.9

Richfield ...... 1,718 6.9 2,000 6.7 2,702 6.1
Waukesha County 20,556 82.0 24,583 81.7 36,032 81.0
Cities

Delafield ...... 96 0.4 552 1.8 516 1.2

OCONOMOWOC +4 s s 9,358 37.3 10,177 33.8 17,627 39.6
Villages

Chenequa ...+ 541 2.2 531 1.8 1,229 2.9

Lac La Belle ... 262 1.0 420 1.4 1,309 2.9

Merton ....seoe0e 4 0.1 4 0.1 4 0.1

Nashotah ... 142 0.6 101 0.3 180 0.4

Oconomowoc Lake 507 2.0 856 2.8 720 1.6
Towns

Lisbon ......... 53 0.2 72 0.2 53 0.1

MeTton +eeeevens 3,709 14.8 4,809 16.0 7,000 15.7

OCONOMOWOC .+ » s 5,041 20.1 6,192 20.6 6,306 14.2

Summit ...-vnees 843 3.4 873 2.9 1,088 2.4
Jefferson County 963 3.8 1,005 3.3 1,226 2.7
Towns

Concord ....oven 465 1.8 371 1.2 465 1.0

Ixonia ....cvven 498 2.0 634 2.1 761 1.7
Dodge County 21 .1 21 0.1 21 0.1
Town

Ashippun ....... 21 0.1 21 0.1 21 0.1
Oconomowoc River

Watershed 25,068 100.0 30,077 100.0 44,488 100.0

------

Spurce: 1.5,

Bureau of the Census,

-

Wisconsin Department of Administration and SEWRPC.






- 36 -

The adopted regional water quality management plan for southeastern Wisconsin
includes a land use plan element which recognizes the important roles of
environmental corridors in the preservation of the natural resource base and
in maintaining water quality. It is important to point out that, because of
the many interrelationships between living organisms and their environment,
the destruction or deterioration of one element of the total environment may
lead to a chain reaction of unfavorable impacts. For example, construction
site erosion, feedlot runoff, excessive erosion rates from agricultural areas,
and drainage of wetlands may have far-reaching effects, as such activities may
result in not onty water quality degradation, but can also destroy fish
spawning grounds, wildlife habitat, groundwater recharge areas, and the
natural filtration and floodwater storage benefits of interconnecting lake and
stream systems. Although the effects of any one of these environmental
changes may not be overwhelming, the combined effects of many changes may
eventually lead to the deterioration of both the underlying and supporting
natural resource base and the overall quality of the environment.

CIVIL DIVISIONS, POPULATIONS, AND LAND USE

Geographic boundaries of the civil divisions are an important factor which
must be considered in any watershed planning effort, since the civil divisions
form the basic foundation of the decision-making framework within which
intergovernmental, environmental, and developmental problems must be
addressed. This ts true because the local municipal units of government have

important resource management responsibilities.

As shown on Map II-7, the watershed lies primarily in Waukesha, Washington,
and Jefferson counties. The portions of the watershed lying within each of
the 23 minor civil divisions are listed in Table II-3. The City of Oconomowoc
and the Village of Lac LaBelle are the only governmental units lying entirely

within the watershed.

The 1980 resident population of the watershed was estimated at about 30,077
persons, or about 1.7 percent of the southeastern Wisconsin region. As shown
in Table II-4, the population of the watershed increased by about 5,009
persons, or 20 percent, between 1970 and 1980, while the region experienced a
0.5 percent increase. The higher population growth rate of the watershed
reflects the redistribution of population which has been occurring within the
region for many years. The redistribution involves the movement of urban
residents from the metropolitan area of Milwaukee to rural portions of the
watershed, as well as the conversion of seasonal residences, primarily around

Takes, to permanent year-round homes.

The Southeastern Wisconsin Regional Planning Commission projects that the
population of the Oconomowoc River Watershed will increase to approximately
44,500 persons, or by 48 percent, by the year 2000. This, in part,
illustrates public preference for low-density residential development,
especially in areas with abundant surface water, which has occurred in the
past and will continue within this watershed. Such increased development and
associated construction activities can result in increased rates of stormwater
runoff and the potential for degradation of surface water quality.
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Land Use

An inventory of land uses in a watershed is important in developing a program
to improve water quality, given that water resource quality can be correlated
directly with the quantity, type, intensity, and spatial distribution of land
uses. The generalized existing land use patterns within the Oconomowoc River
watershed, as of 1980, are shown on Map II-8 and are quantified in the
previously referenced Table II-T. In 1980, approximately 64,655 acres, or 79
percent of the watershed, were still in rural land uses, with the dominant
rural land use being agricultural (encompassing 46,121 acres, or 71 percent of
the rural area). Other rural land uses—-woodiands and wetlands——comprised
18,534 acres, or 29 percent of the rural area. Surface water comprised
approximately 5,986 acres, or seven percent of the watershed.

The majority of the urban lands in the watershed are located primarily in
Waukesha County adjacent to Beaver, Fowler, lac La Belle, North, Oconomowoc,
Okauchee, and Pine lakes. Urban lands consisting of residential, commercial,
industrial, extractive, transportation, and recreational land uses comprised
11,215 acres, or 14 percent of the watershed. Residential areas and
transportation land uses were the predominant urban land uses, comprising
9,182 acres, or 82 percent of the urban area.
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Map 11-8

LAND USE IN THE OCONOMOWOC
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WATERSHED ASSESSMENT

B. ANALYTICAL METHODS

CHAPTER III

ANALYTICAL METHODS USED IN DEVELOPING THE NONPOINT SOURCE
CONTROL STRATEGY FOR THE OCONOMOWOC RIVER PRIORITY WATERSHED

INTRODUCTION

A three-step procedure was used to develop the nonpoint source pollutant
control strategy for the Oconomowoc River Watershed. First, water quality
problems occurring in lakes and streams were identified, and the pollutants
which are either known to be causing the problem, or are commonly associated
with the type of problem being seen, were identified. Second, the urban and
rural nonpeint sources of poliution were inventoried and each pollutant source
was assessed as to its relative importance. Finaily, the information on water
quality problems and pollutant sources was used to set water resources
objectives and to develop a strategy to achieve the desired reduction of

pollutants.

The analytical methods used in each of these three steps are described below,
along with some general results of the analyses. More detailed results of the
analyses are presented in following chapters. This chapter is often
referenced in the following chapters.

STEP ONE: MWATER RESOURCES ASSESSMENT

Water quality standards are a statement of the characteristics of water that
must be maintained to support specified uses, such as recreation, fish and
agquatic life, or aesthetics. The water quality standards established by the
State of Wisconsin for inland waters, along with selected additional water
quality criteria that have been adopted by the Southeastern Wisconsin Regional
Planning Commission as part of the areawide water quality management plan, are

presented in Table III-1.

The use of these standards by themselves is insufficient, however, to fully
assess the water quality problems that affect the abitity of lakes and streams
to support specific uses. As a result, several additional methods were used
to evaluate water resources in the Oconomowoc River Priority Watershed
Project. These methods are discussed below, while the results of the water
resources assessments made with these methods are presented in the following

chapters.

Lakes

Phosphorus is generally recognized as the most important nutrient contributing
to the eutrophication, or enrichment, of lakes. Excessive phosphorus
concentrations can seriously impair the quality and variety of recreational,
fish, and aquatic 1ife uses of a lake. Phosphorus concentrations are
positively correlated with algae growth, which in turn contributes to reduced





Table III-1. Selected State of Wisconsin Water Quality Standards
and SEWRPC Proposed Standards
for Streams and Lakes in the
Oconomowoc River Watershed

Wisconsin Water SEWRPC Proposed
13 ndar Water 1i ndar
Warmwater Coldwater Warmwater Coldwater
Recreational Fish and Fish and Recreational Fish and Fish and
Water Qualjty Parameter Use Aquatic Life Aguatic Life Use Aquatic Life Aquatic Life
Maximum Temperature (°F) - gg9° ~8.0 - 89° -2
pH Range (s.u.) - 6.0-9.0° 6.0-9.0° - 6.0-9.0° 6.0-9.0°
Minimum Dissolved Oxygen {mg/1) - 5.0 6.0 2.0 5.0 6.0
Maximum Fecal Coliform
{counts/100 m1) 200-400° - - 200-400¢ - -
Maximum unignized
Ammonia Nitrogen (mg/1) - =€ - - .02 .02
Maximum Total Phosphorus (mg/1}®
Streams - - - 0 -
Lakes - - - .02 -
Other _ h hot _ n h,

There shall be no temperature changes that may adversely affect aquatic Tife. Natural daily and seasonal temperature
fluctuations shall be maintained.

There shall be no significant artificial increases in temperature where natural trout or stocked salmon reproduction is to be
protected.

The pH shall be within the range of 6.0 to 9.0 standard units, with no change greater than 0.5 unit outside the estimated
natural seasonal maximum and minimum.

Dissoived oxygen shall not be lowered less than 7.0 mg/1 during the trout spawning.

Shall not exceed a monthly geometric mean of 200 counts per ml based on not less than five samples per month, nor a monthly
geometric mean of 400 counts per 100 m1 in more than 10 percent of all samples during any month.

Unauthorized concentrations of substances are not permitted that alone or in combination with other materials present are toxic

to fish or other aquatic 1ife. Maximum unionized ammenia concentrations for protection of warm water and cold water streams are
.04 mg/1 and .02 mg/1 respectively.

The values presented for lakes are the critical total phosphorus concentrations which apply only during spring, when maximum
mixing is underway. In streams classified for recreational use, the total phosphorus concentrations shall not exceed 0.1 mg/?.
A phosphorus standard does not apply to streams and lakes classified for Jimited recreational use.

Streams classified as trout waters shall not be altered from matural background by effluent that influence the stream
environment to such an extent that trout populations are adversely affected.

Unauthorized concentrations of substances are not permitted that alone or in combination with other materials present are toxic
to fish or other aquatic 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 toxicity of a substance shall include, but not be limited to,

Criteria for Water, EPAD440/9-76-003, U.S. Environmental Protection Agency, Washington, D.C., 1976, and 1it i ,
TPA-R3—73-003, National Academy of Sciences, National Academy of Engineering, U.S. Government Printing Office, Washington, D.C.,
1974. Questions cencerning the permissible levels, or changes in the same, of a substance, or combination of substances or

undefined texicity to fish and other biota, shall be resclved in accordance 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, 1975, or cther methods approved by the Department of Natural Resources.
7034A

....'[?._
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water clarity. Other problems in Wisconsin lakes associated with high
phosphorus levels include low dissolved oxygen concentrations in the deeper
lake waters during periods of summer or winter stratification. These reduced
oxygen concentrations can affect the composition of the fish community as well
as the benthic (bottom dwelling) organisms, and zooplankton (minute aquatic
animals), on which some fish species feed. Nuisance growths of rooted aguatic
plants can also be stimutated by high phosphorus concentrations.

Lakes are commonly classified according to their trophic status. This status
reflects a level of nutrient enrichment in a lake. Oligotrophic lakes have
relatively low concentrations of nutrients. These lakes are characterized by
very low levels of algae and rooted aquatic ptants and have generally
excellent water clarity, making them excellent for general recreation.
However, oligotrophic lakes often tack productive fisheries. There are
retatively few oligotrophic lakes in southeastern Wisconsin. Mesotrophic
lakes are moderately fertile. They can support abundant growths of algae and
rooted aquatic plants, but these growths are not generally considered to
create nuisance conditions restricting general recreation. Mesotrophic lakes
may support productive fisheries. Eutrophic lakes are nutrient rich. In
eutrophic lakes, excessive algae and rooted aquatic plant growth are common,
interfering with recreation and causing aesthetic problems as well. Dissolved
oxygen reduction can lead to winterkill of some fish species, and can lead to
a change in the lake's fish community as cold water fish species disappear.
Nonetheless, eutrophic lakes often contain very productive fisheries.

Phosphorus concentrations, chlorophyll a concentrations (a measure of algae
production), and secchi depth measurements (a measure of water clarity) were
used when available to assess the water quality of lakes in the watershed.
Carlson's Trophic Status Index (Carlson, 1977), and a water quality index
developed for Wisconsin lakes (Lillie and Mason, 1983) were used to evaluate
these three parameters. These indices are presented in Table III-2.

For each lake, separate trophic status and water quality indices were
calculated based on phosphorus, chlorophyll a, and secchi depth. Although
theoretically the indices for each lake should agree, this is often not the
case. Interrelationships between the three parameters, upon which the indices
are based, are often inconsistent due to natural daily, seasonal, and annual
variations that occur in lakes. To evaluate the eutrophic potential of these
lakes, the theoretical chlorophyll concentrations and secchi depth "expected”
in association with the measured phosporous concentrations were determined
using general relationships developed for lakes in southeastern Wisconsin

{Lillie and Mason, 1983).

This information, in conjunction with data concerning dissolved oxygen
concentrations, extent of lake weed growths, characteristics of the fish and
benthic communities, and the history of attempts to control algae and weed
growths by lake residents, was used to assess the existing status of each
lake. The data base is excellent for Friess Lake, North Lake, Okauchee lLake,
Oconomowoc Lake, Fowler Lake, and Lac LaBelle. This data has been summarized
and interpreted in five separate lake plans prepared by the Southeastern
Wisconsin Regional Planning Commission (SEWRPC: 1980, 1981, 1982, 1983,
1985). These plans are referenced frequently throughout this watershed plan.
Information for Pine Lake, Beaver Lake, Silver Lake, and Lake Keesus is more
limited, but the same approach was used to the extent allowed by the data.
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Table I11-2. Apparent Water Quality Index For Wisconsin Lakes Based On
Water Clarity, Chlorophyll-a Content, and Total Phosphorus Concentrations*

Hater Chloro- Total 181

Quality Water phyll-a Phosphorus Equivalent
Index Clarity(M) (ug/L) {ug/t) (1.)
Excellent »6.0 <1 <1 <34
Very Good 3.0-6.0 1-5 1-10 34-44
Good 2.0-3.0 5-10 10-30 44-50
Fair - 1.5-2.0 10-15 30-50 50-54
Poor 1.0-1.5 15-30 50-150 54-60
Very Poor <1.0 >30 >150 »60

*From Lillie, R.A., and J.W. Mason. 1983. Limnological Characteristics of
Wisconsin Lakes. DNR Technical Bulletin 138, 116 p.

1.After Carlson's Trophic Status Index. Ratings less than 35 are indicative of oligotrophic,
or nutrient poor, iakes; ratings of 35-50 are indicative of mesotrophic,

or moderately enriched, lakes; ratings higher than 50 are indicative of

eutrophic, or nutrient rich, lakes.
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Since the 1960s, Iimnologists (those who study conditions in fresh waters)
have been developing computer models that allow scientists to predict how the
phosphorus concentration in a lake will change as the mass loading of
phosphorus to the lake is either increased or decreased. These models have
been used to estimate existing nutrient loads to lakes and to estimate the
phosphorus load reduction necessary to achieve desired levels of water quality
(Dilion and Rigler, 1977; Garn and Perrot, 1977). The Southeastern Wisconsin
Regional Planning Commission has estimated existing phosphorus loads to lakes
in the region. This information was used, in conjunction with the Dillon and
Rigler Model, to estimate the existing average annual phosphorus load to lakes
in the Oconomowoc River Watershed. The Dillon and Rigler Model was also used
to estimate the percent reduction needed to achieve the inlake phosphorus
criterion of .02 milligrams per Titer (mg/1) established by the planning
commission (SEWRPC, 1979). In addition, the percent phosphorus load reduction
needed to achieve a .03 mg/] inlake phosphorus concentration was determined.
This concentration, recommended as a secondary standard for southeast
Wisconsin lakes (Lillie and Mason, 1983), serves in the Oconomowoc River
Watershed as a preliminary objective to be met where the .02 mg/1 standard can

not be achieved.

General relationships known to occur in southeastern Wisconsin lakes were used
to predict the change in algae production and water clarity associated with
the reduced phosphorus loadings (Lillie and Mason, 1983). This information
was in turn interpreted using the Carlson Trophic Status Index and the water
quality index developed by Lillie and Mason for Wisconsin lakes.

The results of water resources assessments for lakes in the Oconomowoc River
Watershed are presented as part of the subwatershed discussions included in

later chapters of this plan.

Streams

A variety of information is required to determine a stream's existing aquatic
community and the type of aquatic community the stream is capable of
supporting providing that pollution sources are controlled and necessary
rehabilitative measures are taken. Necessary information includes:

1) existing stream biota, such as fish and aquatic invertebrates: 2) water
quality, such as dissolved oxygen, temperature, pH (degree of acidity) and
toxic materials; 3) streamflow; 4) habitat structure, including information
about bank erosion, bank vegetation, channel capacity, bottom scouring and
deposition, and the configuration of pools and riffles.

Principie data sources used in compiling water resource information on streams
in the watershed include the areawide water quality management plan prepared
for the area by the Southeastern Wisconsin Regional Planning Commission
(SEWRPC, 1979); surface water resources reports prepared by the Department of
Natural Resources for Washington, Waukesha, and Jefferson counties (Poff and
Threinen: 1963a, 1963b, and Poff et al. 1968); biotic index data collected and
anatyzed by the Department of Natural Resources (DNR files), fish survey
distribution data compiled for the Rock River Basin (Fago, 1982); inltet data
for major lakes in the Oconomowoc chain of lakes, summarized by SEWRPC in its
lake management reports (SEWRPC: 1980, 1981, 1982, 1983, 1985); and Department
of Natural Resources file information collected during past water resources

assessments.
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Table I111-3. Water Quality Determinations From Biotic Index Values*

HB! Range Water Quality Degree of Organic Pollution
0-1.75 Excel lent None

1.76-2.25 Very Good Slight

2.26-2.75 Good Some

2.76-3.50 Fair Significant

3.51-4.25 Poor Very Significant

4,26-5,00 Very Poor Severe

*from: Hilsenhoff,W. 1982. Using A Biotic Index To Evaluate Water Quality
In Streams. DNR Technical Bulletin 132. 22 p.
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An evaluation system for classifying the use potential of streams has been
developed by the Wisconsin Department of Natural Resources (Ball, 1982).
Although the information needed to make a formal evaluation is generally not
avaiiabie for streams in the Oconomowoc River Watershed, some of the
interpretive criteria contained in the stream classification guidelines were
applied to the available data in order to prepare a general assessment of
streams in the watershed. 1In addition, water quality standards and criteria,
presented in Table III-1, were used in assessing the existing condition of the

water resources in the watershed.

Assessing the existing community of aquatic macroinvertebrates is part of the
stream assessment procedure. The Hilsenhoff Biotic Index (Hilsenhoff, 1982)
is an interpretive tool commonly used in Wisconsin to assess the water quality
conditions in streams. The index is based on the fact that certain species of
macroinvertebrates are very tolerant of organic pollution, while others are
very sensitive to it. In the absence of organic pollution, the
macrotnvertebrate community will be diverse and represented mainly by
organisms that are intolerant of pollution. Organic pollution puts these
sensitive organisms at a competitive disadvantage, and the composition of the
macroinvertebrate community shifts to favor the pollution-tolerant forms. The
macroinvertebrate community is a continuing record of past water quality
impacts, and as such provides a more reliable means of assessing water quality
than periodic sampling for water chemistry. Table III-3 presents the range of
calculated index values and their association with varying levels of organic

pollution.

The results of water resources assessments for streams in the Oconomowoc River
Watershed are presented as part of the subwatershed discussions included in

later chapters of this plan.
STEP TWO: ASSESSMENT OF NONPOINT POLLUTANT SOURCES

The objectives of the nonpoint source assessment are to identify sources of
urban and rural nonpoint pollutants, and to determine the relative
contribution that each source makes towards the pollution problem so that a

control strategy can be developed.

Site specific pollutant sources were identified in each of five separate
categories: 1) upland sheet and rill erosion, 2) streambank and Takeshore
erosion, 3) barnyard runoff, 4) winterspread manure runoff, and 5) urban
runoff. The inventory and assessment of existing urban area conditions was
conducted by the Southeastern Wisconsin Regional Planning Commission.
Waukesha County was responsible for conducting the inventory in the rural
areas, consistent with guidelines established by the Department of Natural
Resources. Assistance was provided by the Washington and Jefferson County
Land Conservation Committee (LCC) staffs for their respective counties.

The Oconomowoc River Watershed was divided into subwatersheds for purposes of
data collection. This allowed for the evaluation of each pollution source in
terms of its impact on a specific waterbody. Because there are a large number
of lakes and several important stream segments in the watershed, 19
subwatersheds were delineated, as mentioned earlier. These subwatersheds are

shown in Map I1I-1.
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Table [Il-4. Portions of the Oconomowoc River Priority Watershed Inventoried For Nonpoint Pollution Sources

Urban Area Percent Rural Area Percent Total Percent
Subwatershed Subwatershed Inventoried of Inventoried of Inventory of

Name Area (ac.)(1.) (ac.) Subuwatershed (ac.) Subwatershed Area (ac.) Subwatershed
Coney River 11607 637 5.5% 4865 41.9% 5502 47.4%
Friess Lake 969 144 14.9% 254 26.2% 398 41.1%
Flynn Creek 3259 100 3.1% 1640 50.3% 1740 53.4%
Upper Ocon. River ara2z2 382 4.4% 3349 38.4% 3731 42.8%
Little Ocon. River 7604 394 5.2% 4025 52.9% 4419 58.1%
Mason Creek 5227 87 1.74 1690 32.3% 1777 34.0%
Lake Keesus : 2651 379 14.3% T4t 28.1% 1123 42.4%
North Lake 2080 351 17.4% 379 18.2% 740 35.6%
Beaver Lake 1398 619 b4 3% 309 22.1% 928 66.4%
Pine Lake 2222 491 22.1% 193 8.7% 684 30.8%
Moose Lake 650 138 21.2% 137 21.1% 275 42.3%
Dkauchee Lake 6868 1538 22.4% 1823 26.5% 3361 48.9%
Oconomowoc Lake 2760 731 26.5% 586 21.2% 1317 47.7%
Silver Lake 1373 103 7.5% 282 20.5% 385 28.0%
Fowler take 1425 794 55.74 512 35.9% 1306 91.6%
Rosenow Creek 3249 354 10.9% 1389 42.8% 1743 53.6%
Lac LaBelle 4583 847 18.5% 2259 49.3% 3106 67.8%
Battle Creek 5137 88 1.7% 3115 60.6% 3203 62.4%
Lower Ocon. River 10072 598 5.9% 5461 54.2% 6059 60.2%
TOTAL WATERSHED 81856 8785 10.7% 33012 40.3% AT9T 51.1%

1. Surface areas of lakes are included in subwatershed acreages.
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The portion of the pollutants generated by a source that actually gets
delivered to a waterbody is expressed as a delivery ratio. The delivery ratio
is uswally far less than 100 percent, and is dependant on a complex
interaction of factors including: 1) rainfall and runoff dynamics, and 2) the
flow distance, land cover, and topography between the pollutant source and the
receiving water. The delivery ratio could not be modelled for every site
generating pollutants in the watershed. An assumption is therefore implied in
the analysis that all sites of cropland erosion and all critical lands where
winterspreading of manure occurs will have a similar pollutant delivery ratio
in any given subwatershed, provided the sites are all relatively close to a
poliutant conveyance channel such as a stream or ditch.

Prior to conducting the rural inventory, the intermittent and perennial
channel network, including lakes, was delineated for the watershed by the
Southeastern Wisconsin Regional Planning Commisston. An inventory corridor
was then delineated to include all lands within 1/8 mile, or 660 feet, from
the edge of a channel or the landward edge of an associated wetland. This
corridor was also established around the urban areas in the watershed. Lands
outside the corridor were generally not inventoried, since their pollutant
contribution in a watershed with soils and topography like that of the
Oconomowoc was considered to be negligible. An exception was made for
barnyards. A1l barnyards were inventoried because the assessment tool used
contains an evaluation of overland buffering effects on pollutant delivery.

The proportion of rural lands inventoried in each subwatershed is presented in
Table III-4.

Rurail Upland Erosion Inventory

Upland erosion is a major contributor of sediment to streams and lakes in the
watershed. Suspended sediment can make it difficult for some fish to feed,
and can cause gitl abrasion and increased susceptibility to disease. In
addition, suspended sediment can contribute to elevated water temperatures and
lowered dissolved oxygen concentrations. Sediment that settles out in streams
can destroy fish habitat by covering spawning areas and filling in pools
needed for cover. Sediment settling out in Takes can decrease the depth of
bays and provide large areas conducive to the growth of rooted aquatic weeds.
Soil eroded from cropland also carries plant nutrients and pesticides into
waterways, leading to eutrophication and toxic conditions for aquatic biota.

Rural sheet and rill erosion was quantified for all croplands, woodlots,
pastures, and grassiands in the inventory corridor. The Universal Soil Loss
Equation was used, which provided an estimate of the average annual unit area
soil loss (tons/acre/year or t/a/y) for each parcel inventoried. Parcels were
delineated based on homogeneity of the land characteristics, landownership,
and subwatershed. Over 2,000 parcels, ranging in size from one to 25 acres,
were assessed using this technigue. In most cases, these 2000 parcels were
farm fields. An additional 1000 parcels, including wetland and farmstead land
uses, were inventoried but soil loss was not calcutated.

This data was used for several purposes. It was used to calculate general
tand use and soil Joss characteristics in the nineteen subwatersheds. This
information is presented in Tables II[-5 and III-6. The information was also





Table 111-5. Agricultural Land Use bistribution in Subwatersheds of the Oconomowoc River Watershed(1.)

Land Use Updc LoOc Friess Coney Flynn LitOc Keesus Mason North Beaver Pine Okau Silver Battle LaBelle Moose Ocon Rosenow Fowler
Ri. Ri. L. Ri. Cr. Ri. L. Cr. L. L. L. L. L. Cr. L. L. L. Cr. L. WATERSHED
Continuous
Row Crop Acres 119 881 0 899 165 299 166 315 22 18 18 346 76 613 946 0 156 214 176 5429
% Total 4% 16% 0% 18% 10% % 22% 19% 6% 6% 9% 19% 27% 20% 42% 0% 27% 15% 34% 16%
Rotated
Row Crop Acres - 796 1953 88 1765 628 815 298 503 68 56 10 640 9 830 215 3 22 679 16 bbb
% Total 24% 36% 35% 36% 38% 20% 40% 30% 18% 18% 5% 35% 3% 28% 10% 2% 4% 49% 3% 29%
Woodlot Acres 746 281 78 531 319 910 112 74 250 84 ) 227 70 377 143 88 163 38 7 4573
% Total 22% 5% 3% 11% 19% 23% 15% 4% 66% 27% 39% 12% 25% 12% 6% 64% 28% 3% 1% 14%
Pasture Acres 25 Th 7 81 8 141 2 61 0 27 3 a1 50 58 20 0 25 45 0 808
% Total 1% 1% 3% 2% 0% &% 0% 4% 0% 9% 2% &% 18% 2% 1% 0% 4% 3% 0% 2%
Wetland Acres 1322 1837 48 1151 366 1574 83 699 34 5 16 224 38 902 708 15 159 300 226 9707
% Total 39% 3L% 19% 26% 22% 39% 11% 41% 9% 2% B% 12% 13% 29% 31% 11% 27 22% 44% 29%
Grassland Acres 3014 361 27 302 108 232 72 15 5 119 71 295 37 280 205 31 61 88 85 2695
% Total 9% 7% 1% &% T4 6% 10% 1% 1% 39% 37% 16% 13% Q% % 23% 10% 6% 17% 8%
Farmstead Acres 40 74 6 136 46 54 1" 23 0 0 0 10 2 5 22 0 0 25 2 462
% Total 1% 1% 2% 3% 3% 1% 1% 1% 0% 0% 0% 1% 1% 0% 1% 0% 0% 2% 0% 1%
TOTAL ACRES 3349 5461 254 4865 1640 4025 T4t 1590 379 309 193 1823 282 3115 2259 137 586 1389 512 33118
10% 16% 1% 15% 5% 12% 2% 5% 1% 1% 1% 6% 1% 9% 7% 0% 2% 4% 2%

1. Land Use Distribution is for the inventory corridor only.
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used to determine the percent pollutant load reduction that could most likely
be achieved in each subwatershed, the acres and types of control practices
needed, and the relative importance of each landowner in meeting the
subwatershed pollutant load reduction objectives.

Only a portion of the existing total soil loss in each subwatershed can be
controlled with conservation practices, since even well managed tand loses
s0il. In the Oconomowoc River Watershed, a target level representing a
generally acceptable soil loss tolerance was chosen based on water quality
considerations and on what conservation practices landowners would most Tikely
accept. This target level was developed for two purposes: as a design goal to
be used in the application of management practices, and as a determinant in
assessing the relative pollution potential posed by each landowner in any
given subwatershed. The tolerable, or target, soil loss chosen was three
tons/acre/year. This level is consistent between subwatersheds due to
concerns by the local land conservation staff that a consistent approach be

used during plan implementation.

Table III-7 shows the percent soil loss reduction achievable for each
subwatershed in the Oconomowoc River Watershed, and the acreages of
conservation practices that will be needed. The table assumes that reduced
tillage placed on the contour will be the major cropland practice used, along
with some woodlot fencing and pasture management. Although other practices
were not assumed in preparing Table III-7, the table shows that additional
practices will be needed to reduce all unit area erosion rates to three
tons/acre/year. Although other practices are eligible for cost sharing, they
were not expected to receive widespread use and hence were not used in

preparing the table.

Detailed results of cropland erosion potential and a strategy for contrelling
cropland erosion is presented in the chapters on individual subwatersheds.

Gully erosion was not assessed as part of the inventory, due to a lack of
inventory techniques, and problem areas will be identified by local staffs
during the implementation of this plan.

Barnyard Runoff Inventory

Runoff from barnyards carries nutrients, organic materials, and pathogens
which can cause water quality problems. Nutrients will promote weed and algae
growth in lakes and streams. The organic materials use oxygen from the water
as they decompose, and can seriously deplete the oxygen that the fish and
other aquatic populations need to thrive. The pathogens found in livestock
waste can be harmful to both other livestock and humans if carried in
sufficient quantities to lakes and streams.

A variety of factors determines the potential of an individual barnyard to
pollute surface waters. One factor is the amount of manure generated on the
barnyard surface, which is determined by the number and type of animals, how
much time they spend in the barnyard, and the size of the barnyard surface.
second factor is the amount of water that flows across the barnyard during a
rainfall event. This water transports the pollutants to the edge of the
barnyard. The volume of water depends on the acreage and land cover of the

A





Teble 111-6. Soil Erosion In the Rural Inventory Corridor,

Ocenomowoc River Priority Watershed.

Percent of Soil Erosion
Coming From Lands Losing:

Upland

Erosion 0-3 3-5 5-10 Over 10
Subwatershed {Yons/Year) /AL T/ASY T/ASY T/AMY
Coney R. 7428 52 18 16 14
Friess L. 316 74 26 0 0
Flynn Cr. 3564 28 7 42 23
Upper. Ocon. R. 3235 60 19 7 14
Little Ocon. R. 4B73 32 19 34 15
Mason Cr. 2134 61 30 9 0
Keesus L. 1382 32 28 39 0
North L. 339 54 7 39 0
Beaver L. 301 51 11 29 9
Pine L. 199 29 0 n 0
Moose L. 36 100 0 0 0
Okauckee L, 2030 31 2 54 13
Oconomowoc L. 1682 8 1 73 18
Silver L. 564 26 0 74 0
Fowter L. 1661 16 4 62 18
Rosenow Cr. 2894 41 24 34 0
LaBelle L. 13006 7 3 18 7e
Battie Cr. 3614 51 5 44 0
Lower Ocon. R. 2859 32 16 17 15

*Tons/Acre/Year

1. Statistics do not include erosion on internally drained lands.
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area draining to the barnyard. Finally, the effectiveness of the lands
between the barnyard and a channel in filtering pollutants from the runoff
water will have a significant impact on the pollution potential of the
barnyard. The length of the filtering area, its land cover, and its slope ali
affect this ability to buffer pollutants. Because all of these factors vary
from one barnyard to the next, the relative potlution potential of barnyards
1s not easy to assess without a quantitative tool that considers all of these

factors.

A model developed by the Agriculture Research Service (Young et al., 1982) and
modified by the Wisconsin Department of Natural Resources was used in the
Oconomowoc River Watershed to determine the relative pollution potential of
barnyards. The mode! simulates the mass loading of total phosphorus and
chemical oxygen demand from each barnyard to the nearest waterway. The

10 year-24 hour rainfall event was used in assessing the relative pollution
potential of barnyards in each subwatershed. Phosphorus was used as the
primary indicator, since phosphorus loading to surface waters is a key concern
in this watershed. It is important to note that the numbers generated by the
mode] are being used to determine the relative importance of each barnyard,
not to quantify actual pollutant loads.

Table IIT-8 summarizes the distribution of barnyards in the watershed, and the
proportion of barnyards that are of concern for purposes of surface water

protection.

More detailed results of the barnyard runoff model are presented in the
following chapters.

Manure Spreading Inventory

The improper storage and spreading of manure can result in the same water
quality problems as barnyard runoff. Although manure runoff to surface waters
can occur at any time of the year, the period of greatest concern is during

the spring when winterspread manure can be carried to surface waters by runoff.

Not all lands pose the same risk when winterspread with manure. In general,
manure should only be applied to frozen soils if they have slopes less than
six percent and are protected from upslope runoff. In addition, manure should
not be applied within the 10 year fioodplain, or within 200 feet of lakes or
streams, unless it is immediately incorporated into the soil. If these
sensitive areas are avoided during the winter, and if application rates are
consistent with the crop needs and the existing soil fertility, then the
pollutant load from manure-spread lands to the surface waters in the watershed

should be minimized (Petersen et al., 1984),

Information cotlected during the upland sheet and rill erosion inventory was
combined with that collected during the barnyard runoff inventory to develop
an indicator of the pollution potential associated with manure spreading for
each landowner owning livestock in the watershed. The indicator chosen is the
expected number of critical acres spread by each livestock operator in the
inventory corridor during the winter period.





Table I11-7. Estimated Upland Sheet and Rill Erosion In the Oconomowoc River Priority Watershed, And the Potential Reduction Resulting From Proposed Controls(1.)

7 Additional
Number of Tons of
Acres Where Sail Loss
~ Estimated Predicted Predicted Predicted Acres of TOTAL Specified Control Needed
Existing Soil Loss Soil Loss % Change Basic Con-  Acres of Acres of Acres of ACRES Practices Will To Meet
Soil Loss With Practices Reduction in servation Modified Pasture Woodlot NEEDING Not Be 3 T/A/Y Target
Subwatershed (t/y) (t/y) (t/y) Soil Loss Tillage No-Till Management  Fencing TREATMENT Adequate On ALl Lands
Coney Ri. 7428.0 5124.0 2304.0 31% 513.0 0.0 22.0 44.0 579.0 115.0 191.0
Freiss L. 316.0 257.0 59.0 19% 10.0 0.0 8.0 0.0 18.0 0.0 0.0
Flynn Cr. 3564.0 2328.0 1236.0 35% 323.0 0.0 0.0 0.0 323.0 179.0 475.0
Upper Oc. Ri. 3235.0 2347.0 888.0 274 221.0 0.0 0.0 0.0 221.0 34.0 60.C
Little Oc. Ri. 4873.0 2756.0 2117.0 447 450.0 0.0 0.0 0.0 540.0 150.0 179.0
Mason €r. 2134.0 1547.0 587.0 28% 182.0 0.0 11.0 0.0 193.0 9.0 13.0
L. Keesus 1382.0 638.0 744.0 547 183.0 0.0 0.0 0.0 183.0 0.0 0.0
North L. 339.0 224.0 115.0 34% 15.0 g.0 0.0 0.0 15.0 0.0 0.0
Beaver L. 301.0 204.0 97.0 32% 14.0 0.0 4.0 0.0 18.0 2.0 21.0
Pine L. 199.0 91.0 108.0 54% 18.0 0.0 0.0 0.0 18.0 ' 0.0 0.0
Moose L. 36.0 36.0 0.0 0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
L. Okauchee(2.) 2030.0 1095.0 935.0 46% 108.0 0.0 18.0 0.0 126.0 0.0 0.0

_Eg.—





Table IIl-7 Continued.

Additional
Number of Tons of
Acres Where Soil Loss
Estimated Predicted Predicted Predicted Acres of TOTAL Specified Control Needed
Existing Soil Loss Soil Loss # Change Basic Con-  Acres of Acres of Acres of ACRES Practices Will To Meet
Soil Loss With Practices Reduction in servation Modified Pasture Woodlot NEEDING . Not Be S.T/ASY-Target . . osmmgie .
Subwatershed (t/y) (t/y) {t/y) Soil Loss Tillage No-Till Management Fencing TREATHENT Adequate On All Lands
Ocon. Lake 1682.0 402.0 1280.0 6% 140.0 16.0 7.0 0.0 163.0 0.0 0.0
S$ilver L. 564.0 223.0 341.0 61% 43.0 0.0 0.0 0.0 43.0 0.0 0.0
L. Fowler 1661.0 616.0 1045.0 63% 174.0 0.0 6.0 0.0 180.0 16.0 90.0
I
Rosenow Cr. 2894.0 1653.0 1241.0 43% 249.0 0.0 23.0 0.0 272.0 20.0 3.0 o
: =N
LacLaBelle 13006.0 3270.0 9736.0 % 491.0 267.0 2.0 0.0 767.0 139.0 784.0 !
Battle Cr. 3614.0 2184.0 1430.0 40% 248.0 0.0 11.0 0.0 259.0 0.0 0.0
Lower Oc. Ri. $859.0 4798.0 5061.0 51% 662.0 1.0 .0 0.0 762.0 81.0 260.0
AREAS DRAINING TO:
FREISS LAKE{(3.) 77440 5381.0 2363.0 31% 523.0 0.0 30.0 44.0 597.0 115.0 191.0
NGRTH LAKE(3.) 14145.0 9202.0 4943,0 35% 1191.0 0.0 101.0 0.0 1292.0 372.4 727.0
LAC LABELLE(3.) 15900.0 49230 10977.0 69% 740.0 267.0 32.0 0.0 1039.0 159.0 787.0
LOWER OC. RI.{(3.} 13473.0 6982.0 6491.0 48% 910.0 91.0 20.0 0.0 1021.0 81.0 260.0

1.Conservation tilleage, woodlot management, and pasture

practices needed to reduce soil loss to 3 t/fafy.
2. Statistics do not include data from internally drained areas.
3.See text for contributing subwatersheds.
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Table 111-8. Barnyard Runoff To Surface Waters In The Oconomowoc River Watershed

Total Number Number of Operations Discharging to Surface Waters
of Internally

Livestock Drained Number Having Zero Number Having Some
Subwatershed Operations Operations Phosphorus tLoading Phosphorus Loading
Coney River 31 12 B 11
Freiss L. 3 0 0 3
Flynn Cr. 4 0 1 3
Upper Oc. Riv. 5 2 1 2
Little Dc. Riv. 11 4 3 4
Mason C. 12 4 5 3
Lake Keesus 6 2 3 1
Nerth Lake 1 0 0 1
L. Okauchee 5 3 3 1
Silver L. 1 0 0 1
Rosenow C. 4 2 1 1
LacLaBelle 2 1 1 0
Battlr C. [4 6 1 0
Lower Oc. Ri. 13 3 1 9

AREAS DRAINING TO:

FREISS LAKE(2.) 34 12 8 14
NORTH LAKE(2.) 33 10 10 13
LAC LABELLE(Z2.) 3 3 2 1
LOWER OC. RI.(2.) 20 g 2 9

1. Although runcff water from these barnyards reaches surface waters,
the barnyards are so wel! buffered that phosphorus cencentrations are
reduced completely before reaching the channel network.

2. See text for a listing of subwatersheds in each of these areas.
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This indicator was developed for each landowner, taking into consideration the
mass of manure produced over a six month period, the number of acres per year
needed to spread the manure {(assuming an application rate of 25 tons of
manure/acre/year), and the proportion of cropland acres on the farm that are
critical either because of their slope or their proximity to a stream, lake,
or pollutant conveyance channel. Random spreading of manure on the available
cropland acreage owned by the landowner was assumed, since more detailed
information was not available. The basic results of manure spreading
activities in the Oconomowoc River Watershed are summarized, by subwatershed,
in Table III-9. This table does not take into account the potential hazard
posed by improper waste storage and spreading during other times of the year.
Where such problems exist, they witl be identified during project

implementation.

More detailed information concerning the importance of manure spreading as a
pollutant source is presented in following chapters which discuss
subwatersheds in the Oconomowoc River Watershed.

Urban Area Assessment

To assess the potentially complex picture of urban runoff in the watershed, a
computer program called the Wisconsin Urban Runoff Model (WURM) was used.

This mode! was developed to predict pollutant loadings from urban areas
(Hansen, et al., 1983). Data required as input to the model include: 1) land
use, such as the density of residential development or the presence of
commercial or industrial areas; 2) percent impervious surfaces; 3) percent
directly connected impervious surfaces; 4) amount of vehicle traffic; 5)
atmospheric fallout of pollutants; 6) rainfall characteristics; and 7) soil
characteristics. For areas where soil Toss may occur, information necessary
to operate the Universal Soil Loss Equation (USLE) was also coltected.

Information generated by the model includes the expected runoff due to
precipitation and the concentrations and loadings of pollutants contained in
the runoff water. Pollutants assessed using the model include suspended

solids, nitrogen, phosphorus, and lead.

The WURM model was used to simulate the pollutant loads coming from storm
sewered areas within the City of Oconomowoc. This area covers about one-half
the storm-sewered area in the Oconomowoc River Watershed, and drains primarily
to Fowler Lake, Lac LaBelle, and the Oconomowoc River below the Lac LaBelle
Dam. This simulation area was divided into 47 separate drainage basins for
purposes of data collection, based on urban storm sewer basin divides and land

use.

Pollutant loadings were simuiated for each of the 47 basins. This information
was in turn used to simulate loadings in other urban areas throughout the
watershed, by calculating unit area loads for the 47 areas and applying them
appropriately to other urban lands in the inventory corridor.

Urban area loadings of suspended solids, nitrogen, phosphorus, and lead were
thus estimated for all of the 19 major subwatersheds in the Oconomowoc River
Watershed. 1In storm sewered areas, most of the estimated polliutant loading
can be expected to make its way to surface waters. In areas that are not






Table I11-9. Pollution Hazard Posed By Estimated Extent Of Winterspread Manure In The
Qconomowoc River Priority Watershed(1.).

Number of Operators
Spreading Manure
In The Subuwatershed

Number of QOperators

Winterspreading Manure’

On Critical Acres

Total Number of
Critical Acres
Winterspread
With Manure

Acres Within
200 Feet of

A Channel

Acres On Slopes
0f 6% or Greater

Little

1. Estimates are based on the size of the animal herd for each operator, and

the proportion of his lands that is critical. Actual inventories of where each

landowner spreads his manure were not made.

2. Poltution hazards may occur where manure is improperly stored or spread at

during other seasons of the year. Hazards other than those posed by winterspreading
were not assessed, but will be controlled through the Nonpoint Source Program where found.

Freiss  Upper North Lac Lower
Coney  Lake Ocon. Flynn Ocon. Mason Lake Lake Lake Rosenow LaBelle Silver Battle Ocon.
River (Direct) River Creek River Creek (Direct) Kesus Okauchee Creek (Direct) Lake Creek River TOTAL
25 1 1 4 8 10 1 3 & 4 2 5 12 81
23 0 1 [ 6 10 0 1 ¢ 4 1 3 10 63
233 0 1 22 45 34 o 13 0 19 18 4 49 438
7 0 1 e 23 34 0 13 0 16 18 3 33 229
162 0 ) 15 22 0 0 0 0 3 0 1 16 219
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sewered, which includes most of the urban area outside the City of Oconomowoc,
the proportion of the estimated pollutant load that actually makes it to

surface waters will vary greatly.

Table III-4 shows the percent of the urban area contained in the inventory
corridor for each subwatershed. Table III-10 shows the unit area loads for

the major urban pollutants used to estimate the pollutant loading in each of
the subwatersheds where the WURM was not used directly. Table III-11 shows

the estimated pollutant loadings generated within the urban inventory corridor.

More detailed information on urban pollutant generation and the potential for
its control is presented in following chapters concerning subwatersheds in the

Oconomowoc River HWatershed.
STEP THREE: DEVELOPING THE CONTROL STRATEGY

As mentioned in the introduction to this chapter, developing a nonpoint source
control strategy for the Oconomowoc River Priority Watershed Project was a
three step process. So far, step one, the identification of water quality
problems and pollutants, and step two, the inventory of rural and urban
nonpoint pollutant sources have been discussed. This section is a discussion
of the third step, which involves using the information collected to develop
the control strategy. Specific details for each subwatershed are discussed in

Chapters IV through XIII.

Phosphorus is contributed by many sources in the watershed. Ideally, the
actual phosphorus contribution from each pollution site in the watershed would
be known, and the information would be used to develop a control strategy.
This information is not generally known, however. Instead, the methods
described in this chapter are generally limited to to evaluating the relative
importance of sites within a source category. For example, the Agriculture
Research Service (ARS) model can be used to identify the relative importance
of several barnyards, but it cannot be used at this time to calculate the
actual phosphorus load from a barnyard, and cannot be used to compare a
barnyard with, say, an eroding farm field. Likewise, the soil loss on uplands
in the watershed can be used to indicate the relative pollution potential of
upland sites, but cannot be used to determine site specific phosphorus

loadings.

In light of these limitations in our knowledge of absolute pollutant loadings,
the following method was chosen to determine the best approach to controlling
phosphorus. First, the relative importance of major source categories, such

as barnyard runoff, cropland erosion, manure spreading, urban runoff, septic
systems, and atmospheric deposition, was determined. Second, the relative
importance of specific sites within each category was determined, by ranking
sites from the highest to the lowest pollution potential within each source.
Using these estimates, the percent reduction in the phosphorus Toading to a
waterbody can be estimated given a percent reduction from each source category.

The results of this analysis are presented in the subwatershed discussions for
each lake, which follow in later chapters of this plan.
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Table 111-10. Oconomowec River Watershed: Representative Unit Area Pollutant
Loads From Urban Land Uses( Pounds/Acre/Year )

Suspended Total Totat

Land Use Category Solids Nitrogen Phosphorus Lead

Low Density Residential 20 . 0.6 0.04 0.01
Hedium Density Residential 160 2.0 0.41 0.18
High Density Residential 300 4.0 0.84 0.42
Commercial 70U 7.5 1.54 1.56
Industrial 490 5.5 0.85 1.28
Recreation 30 0.6 0.04 0.07
Construction 1570 19.2 2.97 0.08

Open Land 20 0.4 0.04 0.01
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Determining The Relative Importance Of Source Categories

Phosphorus is the principle pollutant for which the relative contribution of
source categories was determined. An estimate of the total phosphorus load
was made for each category, then a percentage was calculated for each based on
its contribution to the whole. The calculations were done for each
subwatershed. The loading from urban areas was taken directly from Table
ITT-11. The contribution from septic systems was determined only for the
direct drainage area to Takes, and was taken from the lake management plans
prepared by the SEWRPC. Atmospheric deposition of phosphorus to each lake has
also been calculated by the SEWRPC. _

Rural sources of phosphorus include barnyard runoff, stacked manure,
winterspread manure, and upland runoff. Upland runoff in turn contains
phosphorus that is associated with eroded soil, and phosphorus that moves
independently of eroded soil. Techniques to determine the relative phosphorus
contribution from these agricultural sources were developed for the
southeastern portion of Wisconsin, and have been applied to small watersheds
in Washington County (Miller, 1979; Moore, 1979; Madison, et al., 1979).

These techniques were applied to data collected from the inventory corridor in

the Qconomowoc River Watershed.

Determining the Relative Importance of Sites Within Each Source Category

In order to determine the relative importance of sites within each source
category, landowner lists for each subwatershed were first prepared, then the
proportion of the source category pollutant load contributed by each site was
determined. The landowners for each source category were ranked based on this
refative contribution so that the most important sources appear first on the
list and the least important sources appear last. Landowner rankings in each
source category were based on the foilowing information:

1. Barnyard runoff: pounds of phosphorus produced, as determined by the ARS
Model,

2. Cropland runoff: portion of the soil loss occurring at a rate exceeding
three tons/acre/year. This portion was totalled for each farm and
expressed as "tons soil loss targeted for control/farm/year".

3. Runoff of winterspread manure: the number of critical acres estimated to
be spread per year.

4. Roadside, streambank, lakeshore erosion: inventory data is subjective, and
therefore no rankings were developed.

Some of the subwatersheds were combined for this data analysis. The direct
drainage area to Friess Lake was combined with the Coney River Subwatershed in
order to develop the ranking for pollutant sources affecting Friess Lake.

Five subwatersheds were combined to assess the impacts on North Lake. These
are the Little Oconomowoc River, Upper Oconomowoc River, Mason Creek, Flynn
Creek, and the North Lake subwatersheds. The Battle Creek Subwatershed and
the Lower Oconomowoc River Subwatershed were also combined for ranking
landowners affecting the Lower Oconomowoc River.
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Table 111-11. Pollutant Generation (Pounds) In The Oconomowot River Watershed Urban Inventory Corridor(1.)

Suspended Total Totat

Subwatershed Solids Nitrogen Phosphorus Lead
Coney R. 35800 590 75 43
Friess L. 10300 160 25 12
Flynn Cr. 5800 %0 12 9
Upper. Ocon. R. 26400 410 55 44
Little Ocon. R. 14700 290 28 6
Mason Cr. 3800 70 8 1
Keesus L. 24400 390 58 27
North L. 30200 460 &9 39
Beaver L. 37000 610 86 42
Pine L. 19900 430 39 23
Moose L. 17500 230 41 26
Okauckee L. 312100 4390 655 254

e e PN
Oconomowoc L. 40200 700 80 56
Silver L. 12100 160 28 24
Fowler L. 130000 * 260 196

Lt T i
Rosenow Cr. 10500 * 20 10
LaBelle L. 54500 * 106 65
Battie Cr. 2000 * 4 1
Lower Ocon. R. 71200 * 50 73

1.Based upon precipitation data for 1981.

The pollutant loads generated in the Fowler Lake, LacLaBelle, and Lower Oconcinowoc
River Subwatersheds will have a high degree of delivery to surface waters since these
areas are served to a significant extent by storm sewers. Other subwatersheds

will experience f{ess delivery, and hence actual Lloading will be tess than

those shown in this table.

*Lint ~alenlaterd
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The Priority Management Area

The Priority Management Area (PMA) is that area in which nonpoint pollutant
sources, including those known at this time and those yet to be discovered,
are eligibie for cost sharing. For upland erosion, improper manure spreading,
and urban areas outside the City of Oconomowoc, the Priority Management Area
is considered to be a corridor one-eighth mile wide on either side of the
defined channel network. In the City of Oconomowoc, this corridor was
expanded to include any lands draining to the storm sewer network. The
Priority Management Area for barnyards is not limited to this corridor. Any
barnyard that contributes poliutants to the surface channel network can be
considered tn the Priority Management Area.

Pollutant Management Categories

In the Nonpoint Source Control Program, each landowner must agree to control
all of the significant nonpoint pollutant sources, or cost sharing assistance
will be denied. This is known as the "total package approach".

In any pollutant source category, such as barnyard runoff or cropland erosion,
some sites are relatively important whereas others are relatively
insignificant. Management categories have been developed for sites within
each pollutant source category to guide the project staff in making decisions
concerning what pollutant sites must be controlled as part of any cost share
agreement. Each management category is described below.

Management Category I is reserved for specific sources that comprise a
significant portion of the pollutant load to the waterways within a
subwatershed. Sources in this management category are eligible for cost
sharing, and in fact must be controlled as part of any cost share
agreement.

Management Category II is reserved for eligible, but less significant
sources. These sources are eligible for cost sharing, but the inclusion
of practices on the cost share agreement is optional. The project staff
should strongly encourage the inclusion of practices for these sources on
cost share agreements, since control of these sources is needed to meet

the water quality objectives.
Management Category III sources are not eligible for cost sharing.

Management categories have been assigned to each site inventoried in the
Oconomowoc River Watershed. Project staff will assign a management category
to any new source identified during implementation. In addition, management
categories assigned to specific sites in this plan may be amended by project
staff to reflect changes in existing land management, so long as the
amendments are made consistent with decision criteria established for each

subwatershed.
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WATERSHED ASSESSMENT

C. SUBWATERSHED POLLUTANT SOURCES, WATER RESOURCES
OBJECTIVES AND CONTROL STRATEGIES

(CHAPTERS IV - XIII)
CHAPTER IV
THE AREA DRAINING TO FRIESS LAKE:

The Coney River Subwatershed
Friess lLake Subwatershed

EXISTING WATER RESOURCE CONDITIONS

The area draining to Friess Lake includes two subwatersheds. The Coney River
Subwatershed encompasses 11,607 acres, making it the ltargest in the Gconomowoc
River Watershed. The Friess Lake Subwatershed, including the surface area of
the lake, covers 969 acres. MWater resources in the area draining to Friess
Lake include Mud Lake, the Coney River, the Oconomowoc River above Friess
Lake, and Friess Lake. These subwatersheds are shown on Map II-1 in

Chapter II.
Mud Lake

Mud Lake is a 23 acre landiocked lake formed in a kettie basin located near
the headwaters of the Coney River. The maximum depth of Mud Lake is only five
feet, and it is approaching extinction from rapidly encroaching wetlands.
Winterkill of fish is common, and the lake's main benefit is for supporting

waterfowl. There is no public access to Mud Lake.

Coney River and the Oconomowoc River Above Friess lLake

The Coney River originates just south of Mud Lake in the Town of Richfield and
flows 6.2 miles towards its confluence with the Oconomowoc River. The main
channel of the river is extensively ditched, and is in turn fed by an
extensive system of agricultural drainage ditches that drain the organic soils

prevalent in this area.

Recent water quality information is not available for the Coney River. The
fish community, however, was sampled in 1976 at the Pleasant Hill Road bridge
located in section 4 of Richfield Township (Fago, 1982). Seventeen species of
fish were collected. The fish community sample showed a mix of species
tolerant and intolerant of water pollution. There were seven species of
forage fishes that need fairly clean water to thrive. These included several
species of daces and darters. Those species intolerant of water pollution
dominated the community. No endangered or watch species were found.

The Oconomowoc River originates in Section 10 of Richfield Township, receiving
flow at its headwaters from several agricultural drainage ditches. The river
flows five miles before entering Friess Lake. The upper half of the river has
been straightened, while the lower portion, below Pleasant Hill Road, retains
much of its natural meander. A major drainage channel enters the river from
the north in section 8 of Richfield Township.
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The Oconomowoc River was sampled biweekly from May 1976-April 1977 at the
U.S. Highway 167 bridge located .5 miles north of the lake (SEWRPC, 1983).
Dissolved oxygen concentrations ranged from 2.4-15.2 milligrams per liter
(mg/1); 20 percent of the samples showed dissolved oxygen concentrations below
the 5 mg/1 standard established to support full fish and aquatic life uses.
Dissolved oxygen saturations varied from a low of 27 percent to a high of 168
percent. This wide variation is typical of nutrient-enriched waters where
heavy plant growths occur. Decomposing organic materials may also be partly
responsible for the low saturations measured. The total phosphorus
concentrations measured during this period also indicate a nutrient-rich
river. Concentrations averaged 1.0 mg/1, ranging from <.0] mg/1 to .31 mg/l.
Finally, bacteriological samples show counts ranging as high as 80,000
MFFC/100m] (Membrane Filter Fecal Count) sample; 40 percent of the samples

exceeded 400 MFFC/100 ml sample.

In 1979 the Department of Natiral Resources collected aquatic invertebrates
from the river at the U.S. Highway 167 bridge in order to assess the overall
water quality. The biotic index was 2.87 for the spring sample, and 2.61 for
the fall sample, indicating fair to good water quality.

Although the resident fish community in this portion of the Oconomowoc River
is restricted to forage species, the wetlands along the river near Friess Lake

are used as spawning grounds by northern pike.

Friess Lake

Friess Lake is the first of six major lakes in a chain connected by the
Oconomowoc River. The lake has a surface area of 119 acres, an average depth
of 26 feet, and a maximum depth of 48 feet. The Oconomowoc River provides 75
percent of the inflow to the jake, entering on the lake's north shore. A
small perennial stream enters the lake from the east, contributing 2 percent
of the inflow to the lake. Groundwater flows into the lake from ail
directions, contributing 17 percent of the inflow. The remaining inflow to
the lake is from overland flow and precipitation. The residence time of water
in the lake is approximately four months during a year of normal
precipitation, meaning the lake is flushed about three times per year (SEWRPC,

1983).

There are two privately owned public access sites on Friess Lake. These sites
were evaluated during 1976 by the Department of Natural Resources to determine
their adequacy. Although these sites were found to be well maintained and in

good condition, the access sites were both deemed marginal since they were not

publicly owned (SEWRPC, 1983).

Water resources information collected from May 1976 to April 1977 and
summarized in the water quality management plan for Friess Lake indicates that
the lake is moderately fertile (mesotrophic) but may become increasingly
eutrophic (excessively Fertile) (SEWRPC, 1983). Nuisance aquatic weed growths
have not been reported in Friess Lake over the past 15 years. Densities of
rooted aquatic plants were also low during the sampling period, although
increasing densities of plants along the northern shore are becoming a
concern. This increase may be attributed to deposition of sediment carried
into the lake by the Oconomowoc River. This sediment forms a substrate on
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which the plants can grow. Generally, however, these plant densities do not
significantly impair recreational uses, and in fact form important cover for

the Take's fish.

Blue-green algae formed the most abundant algae group found in the lake during
the sampling period. These algae are common during late spring to early fall
in lakes which are rich in nutrients. These algae are not favored food for
fish or zooplankton, and their dominance can affect the diversity and health
of these animal communities. In addition, decomposing algae can result in the
depression of oxygen in the bottom waters of a lake. Blooms of blue-green
algae have occurred on Friess Lake, occasionally resulting in conditions that
have precluded swimming. Dissoived oxygen measurements taken in the lake
during the sampling period indicate that there is total oxygen depletion in
the bottom waters during the period of summer (June-August) stratification.
During winter, however, oxygen concentrations are adequate at most depths to

support fish and other aquatic life.

The benthic, or bottom dwelling, macroinvertebrates were also sampled to
determine if low dissolved oxygen levels in the bottom waters were adversetly
affecting the benthic community. The low diversity and type of organisms
found indicates that the benthic community is severely stressed.

Friess Lake appears to have healthy populations of several sport fish
including walleye, northern pike, and largemouth bass. Panfish populations of
bluegills, black crappies, and rock bass are also healthy. Spawning areas in
the wetlands along the Oconomowoc River and in the sand and gravel lake bed
along the shoreline are abundant.

Table IV-1 summarizes phosphorus, chlorophyll, and secchi depth measurements
made during the 1976-1977 study period. These three parameters are commonly
used to assess the trophic status of lakes (see Chapter III). Based on the
phosphorus concentrations, the Take is considered to be excessively fertile,
or eutrophic. These concentrations normally result in poor water quality.
However, the chlorophyll measurements, which quantify the presence of algae,
werg not as high as normalty expected given these phosphorus concentrations.
Based on chlorophyll concentrations and water clarity measurements, the lake
was considered to be meso-eutrophic during the study period.

Table IV-2 shows the chlorophyll and water clarity conditions that would be
expected in Friess Lake as a result of the high phosphorus concentrations.
This table shows the potential of the lake to develop increasingly poor water
quality given the existing levels of nutrient enrichment. The reason the lake
has not shown as much water quality degradation as expected is unclear,
although this phenomenon is typical of lakes in southeastern Wisconsin (Lillie

and Mason, 1983).
LAND USE AND NONPOINT POLLUTANT SOURCES

Table III-4 shows that 47 percent of the area draining to Friess Lake was
inventoried for nonpoint pollutant sources. Rural land uses dominate the
inventory corridor in this area, comprising 5,119 acres or 87 percent of the
area. Urban land uses cover 781 acres, or 13 percent of the area.
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Table 1V-1. Existing Water Quality Conditions For Friess Lake(1.)

Water Quality Trophic Status Wisconsin Lakes
Parameter Range Average I ndex Water Quality lndex (2.)
Total Phosphorus(3.) 61

(mg/ L} .02 to .09 0.05 (eutrophic) fair to poor
Chlorophyll-al4.) 48 :

(ug/ L} 2.2 to 9.6 5.7 {meso-eutrophic) good
Secchi Disc Depth({4.) 53

(feet) 3.0 to 7.0 5.3 (meso-eutrophic) fair

1. Water quality data from the Friess Lake Management Plan prepared by
the Southeastern Wisconsin Regional Planning Commission.

2. See Table III-2.

3.Concentration during spring turn-over.

4 .Average summer values.

Table IV-2. Expected Algae and Water Clarity Conditions In Friess Lake
Resulting From Total Phosphorus Concentrations Measured In The Lake

Measured Calculated Trophic Status Wisconsin Lakes
Parameter Vatue Value Endex Water Quality Index(1.)

Total Phosphorus

(mg/ ) 0.05
Chlorophyll-a 58

(ug/L) 17 (eutrophic) poor

Secchi Disc Depth 59
(feet) 3.6 (eutrophic) poor

1. See Table 111-2.
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Table III-5 shows the composition of rural lands inventoried in the area.
Acreage in continuous row crops or crop rotations covers 53 percent of the
area. Little of this cropland has erosion control practices applied at this
time. MWetlands are the next most prevalent land use, covering 23 percent of
the inventoried area. The remaining acreage covers 24 percent of inventoried
rural area, and is comprised of pastures, grasslands, woodlots, and
farmsteads. Table III-6 shows that 53 percent of the sheet and rill erosion
in this area occurs at a rate Tess than three tons/acre/year, and is not
specifically targeted for erosion control practices. Table III-7 shows that
7747 tons of soil are lost in this area each year as a result of upland sheet

and rill erosion.

A detailed assessment of gully erosion could not be made during the upland
erosion inventory. Problem sites will be identified by local staff during
project implementation. A determination was made during the initial phases of
the inventory that roadside erosion and streambank erosion were not widespread
enough to warrant a detailed survey. Eroding roadsides and streambanks
needing protection will be identified by LCC staff during plan implementation.

There are approximately 320 acres of cropped organic soils in the area
draining to Friess Lake. Most of this occurs in the Coney River Subwatershed,
and includes some sod farming. Some of this area has been ditched or tiled
for drainage purposes, and has a significant potential to contribute soluble
phosphorus to surface waters if fertilizer applications are not properly

managed.

Tables III-8 and III-9 show the pollution potential from animal waste in the
area draining to Friess Lake. Table III-8 shows that of the 35 livestock
operations in this area, 22 have a connection with surface waters. The
significance of barnyards as a pollution source is further reduced, since
eight of these 22 barnyards are so well buffered from the surface waters that
phosphorus is expected to be completely filtered from the runoff water before
it reaches a surface channel. Therefore, only 14 of the 35 livestock
operations in the area draining.to Friess Lake contribute phosphorus to

surface waters as a result of barnyard runoff.

Table III-9 shows the predicted distribution of critical lands where manure
may be spread during winter. It is estimated that 233 critical acres per year
are winterspread with manure. Virtually all of these critical Tands are in
the Coney River Subwatershed. Most of these acres are ¢ritical because they
are on slopes of six percent or more and spring thaw results in movement of
the pollutants to the surface channel network. About one-fourth of the acres
are critical because they are within 200 feet of a channel and pose a hazard
for winterspreading, even at slopes less than six percent. Improper storage
or spreading of manure at other times of the year may also pose a pollution
hazard. Any such probiems will be identified by local staff during project

impiementation.
Table ITI-11 shows that urban pollutant generation is relatively small in this

area. These statistics do not include the contribution from septic systems
located on unsuitable soils, which is estimated to be 11 percent of the

phosphorus load.
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Table 1V-3.Estimated Pollutant Generation From Urban Land tses In The
Area Draining To Friess Lake(1.)

Potlutant Gemeration{Lbs./Year)

Suspended
Land Use Area(acres) Solids Phosphorus Lead
lLow Density
Residential 278 6234 i1 3
Medium Density
Residential 47 7333 19 8
High Density
Residential 19 5643 16 a
Commereial 16 11355 25 26
Industrial 0 1] 0 0
Construction 4 6279 12 0
SUBTOTAL 364 36844 83 45
Other(2.) 418 9279 17 10
TOTAL 782 46123 100 55

1. Data compiled by the Southeastern Wisconsin Regional Planning Commission,
2. These lands include rurat land uses contained within the urban area.
Wetlands, woodlands, recreation lands, and open lands are included.
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Table IV-3 shows the composition and pollution potential of urban land uses in
the area draining to Friess Lake. The major urban land use is residential,
with low density residential areas predominating. Commercial land uses are
minor, and industrial land uses are not present.

These urban land uses are concentrated in three areas. One area is located in
Polk Township to the north and northwest of Mud Lake. The urban land use in
this area includes a high density trailer park, and a small commercial
development. Runoff from both types of urban development are well buffered
from the Coney River, and most of the poliutant generation reflected in Table
IV-5 is probably filtered from the drainage water before it enters the surface
channel network. The second area is located about .5 miles south of the
Oconomowoc River in Section 10 of Richfield Township. This development is Tow
density urban, and is also well buffered from the channel system. The third
area is located in the direct drainage area to Friess Lake, both along the
lakeshore and to the east of the lake. This area is primarily low and medium
density residential, but is not well buffered from the lake. Excessive
application of lawn chemicals, improper disposal of leaves and grass
clippings, and negligent use and disposal of hazardous household materials are
all potential contaminants from these areas.

In addition to the pollutant generation predicted for these urban land uses,
there are several areas of waterway and roadside erosion identified in A MWater
Quatity Management Plan For Friess Lake (SEWRPC, 1983). This table identifies
1500 feet of waterway erosion and 400 feet of roadside erosion that are still
sources of sediment. These are located in section 17 of Richfield Township.

WATER RESOURCES OBJECTIVES

Mud Lake, Coney River, and the Oconomowoc River

The objectives for the Coney River are to improve the forage fish community,
and to reduce the pollutant loads carried by the river to Friess Lake. The
water quality objectives for the Oconomowoc River are to improve the forage
fish community, to protect the northern pike spawning habitat near the river's
entry into Friess Lake, and to reduce the pollutant load carried by the river
into Friess Lake. Specific objectives for Mud Lake have not been established.

Friess Lake

The water resource goals for Friess Lake, as stated in A Hater Quality
Management Plan For Friess Lake, (SEWRPC, 1983), are to provide a level of
water quality in the lake suitable for the maintenance of warmwater fish and
other aquatic 1ife, and to reduce the severity of existing nuisance conditions
caused by excessive algae growth. As a means to achieve this goal, SEWRPC
established a criterion of .02 mg/1 phosphorus in the lake at spring turn-over
(see Table II-1). A secondary criterion of .03 mg/1 phosphorus for
southeastern Wisconsin Lakes has been suggested as a means of achieving "good"

water quality (Lillie and Mason, 1983).

Table IV-4 shows the reduction in phosphorus loading to the lake needed to
achieve various concentrations of inlake phosphorus and consequently various






Table IV-4, Estimated Water Quality Impacts On Friess Lake From Different Phosphorus
Loading Reduction Levels

PREDICTED AVERAGE CONDITIONS

Total Secchi
Phosphorus Load Reduction From Phosphorus Chlorophyll-a Disc Depth Trophic Status Wisconsin Lakes
{lbs.) Present Load (mg/) {ug/L) (ft.) Index Water Quality Index(1.)

2360(2.) 0 0.05 17 3.6 59 poor
1650 30% 0.035 12.5 4.3 55 fair
1530 35% 0.033 1.9 4.4 55 fair
1420 40% 0.03 (3.) 10.9 4.7 54 fair to good
1300 45% 0.028 10.2 4.8 53 fair to good
930 60% 0.02 ¢4.) 7.5 5.6 50 good

1. See Table FFI-2.

2. This is the estimated existing load based on the Dillon-Rigler Model

and an in-lake phosphorus concentration of .05 mg/L.

3. This is the secondary criterion proposed for Friess Lake.

4, This is the primary standard established for Friess lLake by the Regional planning Commission.

_OL_
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degrees of water quality. In order to achieve the objective proposed by
SEWRPC, a 60 percent reduction in the phosphorus loading is needed; in order
to achieve the secondary criterion, a 40 percent reduction is needed.

Table IV-5 shows the relative importance of all phosphorus sources in the
drainage to Friess Lake. The table also summarizes the percent reduction of
the phosphorus load from each of these sources that could be achieved under
ideal circumstances, and the overall phosphorus load reduction that might be
achieved for Friess Lake. The conclusion from Table IV-5 is that it is
probably not feasible to achieve more than a 40 percent reduction in the
phosphorus loading to Friess Lake as a result of controlling rural and
agricultural nonpoint source pollutant sources. Even this level of control
assumes 100 percent participation by landowners and operators whose lands are
contributing to these pollution sources. Limitations to achieving a greater
level of control include the fact that 69 percent of the soil loss in the area
draining to Friess Lake is occurring at a very low rate (see Table III-7),
and would be difficult to control. Thus, only a portion of the phosphorus
contributed by eroded soil can be controlled. In addition, there will remain
a large contribution of solubte phosphorus contained in general runoff waters
from agricultural areas. This portion of the phosphorus joad is, in general,

difficult to controil.

Taking all of these factors into account, the objective of the Nonpoint Source
Control Program in the area draining to Friess Lake will be to reduce the
phosphorus load from agricultural and urban nonpoint sources by 40 percent.

If accomplished, this will result in decreasing the total phosphorus .
concentration in the lake to a more acceptable level, and is an important step
in achieving the .02 mg/1 phosphorus concentration in the lake established as

an ultimate goal by SEWRPC.

Even though Friess Lake has a fairly rapid flushing rate and should respond
well to pollution control efforts, water quality improvements in Friess Lake
expected to occur as a result of reducing the phosphorus load from these
nonpoint source pollution sources may take some time to develop. This is
because land management practices will be installed over a number of years,
and internal phosphorus cycling within the lake will retard reaching a new
equilibrium. In the short term, however, the lake will be protected from
further degradation from these rural nonpoint pollutant sources.

RURAL POLLUTION CONTROL STRATEGY

The proposed strategy for controlling major categories of rural nonpoint
pollutant sources is presented below. For each category, the desired level of
control is listed and management categories are defined. Basic information
was discussed in Chapter III (Analytical Methods).

Changes may need to be made in the inventory data as each site is visited by
project staff during implementation. Any such changes made must be in
accordance with specified procedures consistent with the original data

analysis.
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Table 1V-5. Estimated Feasibility of Reducing The Phosphorus Loading To Freiss Lake

Pollutant Source
Category

Agricultural Runoff
(sediment phosphorus)

Agricultural Runoff
(soluable phosphorus)

Barnyard Runoff
Manure Stack Runoff

Runoff of

Winterspread Manure

Urban Runoff

Septic Systems(2.)

Atmospheric Deposition
(2.)

Portion of the Phosphorus Portion of Phosphorus Load Feasible
Load Contributed By That Can Reasonably Be Removed Phosphorus Load
The Source Category From The Source Category Reduction(1.)

35% 31% 1%
18% 5% ’ 1%
15% Q0% 14%
6% 0% 5%
8% 0% 6%
5% 10% 1%
1% 50% 6%
2% 0% 0%

Total without control
of septic systems: 38%

Total with control
of septic systems: 44%

1. This figure = (column 8)*{column C}.
2. Based on information in the Freiss Lake Management Plan, prepared by SEWRPC.

Actions needed to reduce phosphorus loading from septic systems are not

currently being taken.
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1. Upland Sheet and Rill Erosion Sources

Table III-7 shows that 597 acres of sheet and rill erosion control practices
will be needed to bring the erosion rate within a range acceptable for
purposes of water quality protection. Conservation tillage will be the
practice most widely recommended, with an estimated 523 acres needed. Table
ITI-7 shows, however, that other practices will be needed to bring upland
sheet and rill erosion down to an acceptable level on all lands in the
tnventory corridor. These additional practices are needed on 115 acres of
cropland, and their application would result in the control of an additional
191 tons of soil loss per year. In addition to these practices on croplands
practices are needed to curb erosion occurring on 74 acres of grazed woodlots

and poorly managed pastures.

Table III-7 shows that application of soil conservation practices on upland
areas will reduce the soil Toss on lands that constitute a high pollution

hazard by 31 percent.

Pollutant Management Categories for upland sheet and rill erosion are as
follows:

- Management Category I. These are the ranked farms which cumulatively
contribute the top 85 percent of the portion of the soil loss that is
occurring at a rate greater than three tons/acre/year (t/a/y). This
includes those farms having at least 50 tons/acre/year soil loss targeted
for control. In addition, any single field in the inventory corridor
eroding at a rate exceeding seven t/a/y will be placed in this management

category.

- Management Category II. The remaining lands in the area draining to
Friess Lake that have soil loss exceeding three t/a/y will be placed in

this management category.

- Management Category III. Fields that are currently losing less than 3
t/a/y are not eligible for cost sharing, and are placed in management

category III.

Since the upland sheet and rill erosion survey did not assess gully erosion,
the need for gully controls will be assessed during implementation.
Management categories will be assigned to gullies by project staff at the time

they are assessed.

2. Barnyvard Runoff Sources

- Management Category I. Barnyards in this category include those that
cumulatively contribute the top 75 percent of the phosphorus load from
this source to surface waters, or any barnyard contributing at least
17 pounds of phosphorus as determined by the ARS Model.

- Management Category II. The remaining barnyards in the area draining
to Friess Lake that have at least some lcading of phosphorus to the
waterways are in this management category. '
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- Management Category III. Barnyards that are well huffered from the
surface channel network, and that produce no loading of phosphorus to
the surface waters are not eligible for cost sharing.

3. Runoff of Winterspread Manure

- Management Category 1. The ranked landowners who cumulatively account
for the top 75 percent of the critical acres winterspread with manure
in the area draining to Friess Lake, or anyone spreading at least 10
critical acres during the winter, is placed in this management
category for manure spreading.

- Management Category II. The remaining farms in the area draining to
Friess Lake that receive winterspread manure on ¢ritical acres are

placed in this management category.

—~  Management Category III. Farms that currently receive no winterspread
manure on critical acres are placed in this management category for

manure spreading.

If a pollution hazard exists due to the improper storage or spreading of
manure at other times of the year, local staff will document the problem and

assign a management category.

4. Other Agricultural Nonpoint Pollution Sources

Measures designed to protect streambanks are eligible for cost sharing.
These sites will be identified during implementation, and management
categories will be assigned by project staff at that time.

Drainage from tiled organic soils which are cropped may be locally
significant pollutant sources, and will be the covered as part of a
special information and education program dealing with proper fertilizer

application.

Measures to control gully erosion and roadside erosion are eligible for
cost sharing for those sites identified during implementation. Management
categories will be assigned to such sites by project staff.

The control strategy for rural pollution sources affecting the Coney River and
the Oconomowoc River is the same as that developed for Friess Lake, since the
barnyards, eroding uplands, and manure spreading controls proposed for the
area draining to Friess Lake will have an affect along both of these rivers.
Any new pollution sources identified during plan implementation will be
ovaluated in terms of their impacts on these rivers, as well as their impacts

on Friess Lake.
URBAN POLLUTION CONTROL STRATEGY

The use of information and education programs will be emphasized in order to

control nonpoint source pollution associated with the three concentrations of
urban land use in the area draining to friess Lake. Primary emphasis will be
placed on developing and distributing educational materials to the urban areas
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in the direct drainage area to Friess Lake. Secondary emphasis will be placed
on the areas in Polk and Richfield townships. Chapter XIV contains specific
details on the information and education program planned for these urban areas.

Practices needed to control the 1900 feet of waterway and roadside erosion in
section 17 of Richfield Township (discussed in A Water Quality Management Piaﬁ/nﬂ;::>

For Friess Lake, from SEWRPC, 1983), may be eligible for cost sharing.

Management categories will be ass1gned by project s?/ff during 1mplementatio
SN

Finalty, Washington County, the towns of Erin, Polk, Richfied and Hartford,
and the Village of Slinger should review the need to adopt or modify
construction erosion and stormwater management provisions in local ordinances
and codes. Chapter XIV contains information about the support being offered
by the Department of Natural Resources in this effort.

INTEGRATION OF PROGRAMS IN ACHIEVING WATER RESOURCES OBJECTIVES

A Water Quality Management Plan For Friess Lake, prepared by the Southeastern
Wisconsin Regional Planning Commission (1983), includes recommendations in
several program areas outside the scope of the Nonpoint Source Control

Program. These include:

1. modifying local zoning ordinances,

2. conducting an on-site sewage disposal inspection program by the Washington
County Land Use and Parks Department, and

3. establishing an approved Department of Natural Resources public boat
access.
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CHAPTER V
THE AREA DRAINING TO NORTH LAKE:

The Flynn Creek Subwatershed
The Upper Oconomowoc River Subwatershed
The Little Oconomowoc River Subwatershed
The Mascn Creek Subwatershed
The North lLake Subwatershed

EXISTING WATER RESOURCE CONDITIONS

The area draining to North Lake includes five subwatersheds and encompasses
about 26,900 acres, including the surface of North Lake. The five
subwatersheds and their respective areas are: Flynn Creek (3,259 acres), Upper
Oconomowoc River (8,722 acres), Little Oconomowoc River (7,604 acres), Mason
Creek (5,227 acres) and the North Lake Subwatershed, which is the direct
drainage area to North Lake (2,080 acres). Subwatersheds are shown on Map

I1-1.

Water resources in this part of the watershed include Flynn Creek, the Upper
Oconomowoc River from Friess Lake to North Lake, Mason Creek, the Little
Oconomowoc River, and North Lake. Fach of these water resources is discussed

below.

Flynn Creek

Flynn Creek is a major tributary to the Upper OconomowoC River. The stream is
4.5 miles long, and has a steep gradient (23 feet per mile). The upper
two-thirds of the stream is extensively ditched.

In general, low flows limit portions of this stream to a forage type of fish
community. A fish collection made during 1975 in the upper areas of the creek
showed only nine species of forage and pan fishes. All forage fish species
were types tolerant of poliution. The lower third of the stream is spring-fed
and has a sand and gravel substrate. A fish collection conducted during 1975
in this part of the stream showed increased diversity, with 14 species of
forage and panfish being collected. The forage fish community was dominated
by species tolerant of pollution, although three species needing clean water
were present. These were the central stoneroller, the blacknose dace, and the

Jowa darter.

The high gradient, good substrate, and springs that characterize portions of
Flynn Creek indicate a potential for the stream to support trout. More
assessment work is needed to confirm this (Personal communication, DNR Fish

Manager, August, 1985).

The Upper Oconomowoc River

The Upper Oconomowoc River is 9.5 miles tong, stretching from Friess Lake to
North Lake. Little Friess Lake (14 acres) and Lowes Lake (25 acres) are
shallow, natural Kettle lakes through which the river flows. Monches Mitlpond
(16 acres) and Funk's Millpond (31 acres) are very shallow impoundments
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located on the lower half of this river. Funk's Millpond has a severely
fluctuating water level, caused by a deteriorating dam and outlet flume that
is alternately opened and closed by unauthorized persons. The milipond is
Filled with sediment and supports extensive growths of aguatic weeds. Weed
decomposition and release of nutrients from bottom sediments, along with
scouring of bottom sediments when the pond is drawn down, are suspected to
affect the Oconomowoc River and North Lake. Although water gquality data to
confirm these impacts are unavailable, residents on North Lake have reported
that the Oconomowoc River has been excessively turbid on some days as it flows

into North Lake.

The owner of the dam has been cited for failing to maintain the dam which
impounds Funk's Millpond, and the Department of Natural Resources is working
with Waukesha County in exploring ways to have the dam removed so that the
wetland in this area can be restored.

The river is navigable by canoe from Little Friess Lake to North Lake (Poff
and Threinen, 1963a, 1963b), although the stretch above Lowes Lake is often

obstructed by fallen trees.

Chemical, bacteriological, and biological information was collected for this
river during the years 1968-1979. Three sections of the river are represented
by these collections: the upper section, from Friess to Lowes Lake; the middle
section, near the Monches Millpond; and the lower section, between Funk's
Millpond and North Lake (DNR Files; Fago, 1982; SEWRPC, 1978}.

Daytime dissolved oxygen concentrations were adequate to support a healthy
forage fish community, as well as warmwater sport fish, in all three sections
of the river. Concentrations exceeded five mg/1 for all but two of the 80
measurements made. - These violations of the state water quality standards,
which occurred at the State Highway 83 bridge above North Lake, were 4.5 and

4.9 mg/1 and were therefore only minor.

Total phosphorus concentrations averaged .033 mg/1 in the upper section and
.08 mg/1 in the lower section. These concentrations are below the .1 mg /1
criterion recommended for streams, but could still represent significant
nutrient enrichment if the phosphate phosphorus portion exceeds .025 mg/l.
Occasionally, high total phosphorus concentrations were measured in the lower
section of the river. Of the 31 samples collected in the lower section, eight
samples exceeded .1 mg/1 total phosphorus, and the highest concentration noted

was .23 mg/1.

Nitrate nitrogen concentrations were excessive throughout the sampling
period. Concentrations ranged from .1 mg/1 to 1.7 mg/1, averaging .6 mg/1 in
the upper section and .7 mg/1 in the lower section.

Bacteriological sampling indicated a relatively clean river in all three
sections. The MFFC count per 100 ml sample was less than 400 in the upper two
sections on all dates sampled. The counts were generally tow in samples
collected at the highway 83 bridge. However, counts ranged as high as 4,300
MFFC/ 100 ml sample, and 25 percent of the samples exceeded 400 MFFC/100 ml

sample.
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Biologica? sampling included fish collections, plus the collection of aguatic
macroinvertebrates for the purpose of calculating a biotic index.

Fish were collected at four stations, two in the upper section and two in the
lower section. In the upper section, just below Friess Lake, 13 species of
fish were collected including eight forage fish species and five species of
pan/sport fish. Largemouth bass were present in the collection. Species
tolerant of poilution dominated the forage fish community, although one
species intolerant of pollution, the hornyhead chub, was present. Just south
of Little Friess Lake the fish community was more diverse, with 19 species
present including 14 forage fish species and five panfish species. Although
forage species tolerant of pollution again dominated the sample, the hornyhead
chub was collected in relatively large numbers. Most importantly, the slender
madtom, an endangered species, was present at this site.

Two sites were sampled for fish near State Highway 83 in the lower section of
the river. For the two sites combined, 27 species were collected. Eighteen
were forage fish species, five were panfish species, and three other species
included pickerel, smallmouth bass, and northern pike. The slender madtom, an
endangered species, was also present at this site. The forage fish population
contained a more diverse group of species intolerant of water pollution.

These included the hornyhead chub, spot-tail shiner, stonecat, rainbow darter,

and logperch.

The biotic index was calculated for samples collected at the State Highway 83
bridge. The index was 2.52 for the spring 1979 sample, and 2.48 for the fall
1979 sample. Both samples indicate good water gquality.

Mason Creek

Mason Creek originates in section 6 of Merton Township, at the confluence of
its east and west branches. The east and west branches, which originate in
Erin Township (HWashington County), are extensively ditched for agricultural
drainage. The east branch is approximately one mile long, and the west branch
is approximately two miles long. The mainstem of Mason Creek is 5.2 miles
long, has a relatively shallow gradient (6-7 feet/mile), and empties directly
into North Lake (Poff and Threinen, 1963a, 1963b). Historically, Mason Creek
supported a brook trout fishery over its entire length. Brook trout are found
in Mason Creek today, but their distribution fluctuates (DNR Files).

Water resources information was collected on Mason Creek during the period
from 1973-1983 (DNR Files; Fago, 1982; Szewczykowski, 1983). This information
indicates that Mason Creek can be divided into four sections for purposes of
resource evaluation. These sections are: 1) the east branch; 2) the west
branch; 3> the upper mainstem, from the confluence of the east and west
branches to County Trunk CW; and 4) the Tower mainstem, from County Trunk CW

to the creek's mouth at North Lake.

The west branch was sampled during 1983 (Szewczykowski, 1983). Dissolved
oxygen concentrations were not conducive to supporting a healthy trout
population. Although concentrations did not fall below five mg/1, they were
never as high as the six mg/1 recommended for trout, and dissolved oxygen
saturations were low (54-67 percent). Temperatures reached 75 degrees
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Fahrenheit, near the lethal limit for brook trout. The biotic index was 3.99,
also indicating that the water quality in the west branch is poor. Siltation
of the stream substrate, and turbid water were also noted. The water quality
of the west branch is expected to have a negative impact on some of the
downstream portions of Mason Creek.

The east branch was also sampled during 1983 as part of the same survey. The
water temperature and dissolved oxygen concentrations were found to be
excellent for trout. The biotic index was 2.06, also indicating very good
water quality. Flows during July were adequate for trout. A good gravel
substrate was present although the extent to which it is used for reproduction

was not assessed.

The upper mainstem of Mason Creek was also sampled during the 1983 survey,
both at the confluence of the east and west branches and at County Trunk CH.
The beneficial impact of flow from the east branch is evident from sampling
conducted at the confluence of the east and west branches. Dissolved oxygen
concentrations and saturations, as well as water temperatures and flows, were
excellent for brook trout. A fish collection included 52 brook trout. Forage
fishes however, were dominated by species tolerant of water pollution.

Upstream of County Trunk CW, many water quality and habitat factors indicate a
good environment for trout. Dissolved oxygen concentrations were excellent,
ranging from 8.9 to 9.8 mg/1. Streamflows were adequate to support trout.
Cover was found to be excellent, and the trout food supply adequate. However,
significant siltation of the substrate was noted, and temperatures reached 74
degrees Fahrenheit. The biotic index of 2.37-2.53 indicated a slightly
degraded water quality when compared to the index calculated for the east
branch. A fish collection showed only 12 brook trout. The forage fish
population was dominated by types tolerant of pollution, however one forage
fish species intolerant of pollution, the pear| dace, was noted. This
information indicates that the east branch of Mason Creek is vital in
sustaining the brook trout population in the upper mainstem of Mason Creek.

The lower mainstem of Mason Creek was extensively monitored between 1973 and
1983 at several locations. These locations included Shore Drive, located just
below County Trunk CW; and Krebster Road and County Trunk EC, both located
just above North Lake (DNR Files; DNR, 1976; Fago, 1982: Szewczykowski,
1983). Dissolved oxygen concentrations can be considered excellent for trout
at all three stations, generally ranging from seven mg/1 to 10 mg/1. HWater
temperatures, however, were found to be marginal for good trout habitat.
Flows were generally adequate to support trout. Phosphorius concentrations
averaged .06 mg/1, ranging from .02-.99 mg/1. Only 25 percent of the samples
exceeded the .1 mg/1 criterion for total phosphorus. These concentrations
could represent significant nutrient enrichment if the phosphate phosphorus
portion of the total phosphorus concentration exceeds .025 mg/1. The biotic
index calculated at County Trunk EC showed 1.83 for the spring, 1979 sample.
This indicates excellent water quality. Another sample collected during the
summer of 1983 gave an index value of 2.35, indicating good water quality.
Although there was some gravel stream substrate noted at all three stations,

siltation of the substrate was significant.
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Fish collections in the lower mainstem of Mason Creek were made during 1975,
1981, and 1983 (DNR Files; Fago, 1982; Szewczykowski, 1383). The 1975 sample,
collected at County Trunk EC, showed a diverse fish community. Fourteen
species were collected, including 11 forage and three panfish species. The
forage community contained five species which need clean water to survive,
including darters, stonerollers, the hornyhead chub, and the stonecat. These
cleanwater species dominated the forage fish community. In addition, the
slender madtom, an endangered species, was collected at this site. Although
no brook trout were sampied at this station in 1975, three were found on the
same date at a sampling station located closer to the mouth of North Lake.
During 1981, the entire lower section of the mainstem was surveyed. No brook
trout were found, although the sampling produced juvenile smallmouth and
largemouth bass, and several forage species which need clean water to survive
¢hornyhead chub, rainbow darter, and central stoneroller). The 1983 sampling
was conducted at County Trunk EC, where no brook trout were noted. The fish
community consisted of 13 forage fish species. Nine species were types
tolerant of water pollution, and dominated the community. Fair numbers of
hornyhead chubs and rainbow darters, both clean water forage species, were

noted, however.

Bacteriological sampling conducted during 1976-77 at the County Trunk EC
bridge showed counts ranging from below 10 to 11,000 MFFC/100 ml sample.
Counts were excessive on three of 13 dates, and about 40 percent of the
samples exceeded 400 counts MFFC/100 ml sample. Residents on North Lake are
aware of these sampling results, and have expressed their concern.

Little Oconomowoc River

The Little Oconomowoc River is 5.6 miles long, with its headwaters consisting
of Four wilderness lakes formed in a large wetland complex. These lakes are
small, ranging in size from five to 16 acres, and have maximum depths ranging
from eight to 37 feet. Murphy Lake and Malloy Lake receive flow from an
intermittent stream that drains about four square miles. McConville Lake and
Beck Lake are seepage-fed bog lakes. These four lakes support bass, panfish,
and northern pike, and are important waterfowl lakes (Poff and Threinen,
1963a, 1963b). There is no public access to these lakes (Threinen, 1982).

The Little Oconomowoc River is naturally divided into three sections as a
result of gradient changes and associated shoreline wetlands. The upper
section reaches from Malloy Lake to the Washington-Waukesha County 1ine. It
is characterized by low gradient (seven feet/mile) and extensive shoreline
wetlands. The middle section reaches from the county line to State Highway
83. It is characterized by a steeper gradient (19 feet/mile) and few
shoreline wetlands. The lower section, between State Highway 83 and North
Lake, has a low gradient and extensive shoreline wetlands. Chemical,
physical, biological, and bacteriological data were collected for these three
sections of the Little Oconomowoc River during the period 1976-1983 (DNR

Files; Fago, 1982).

In the upper section, data was collected during 1983 at the County Trunk Q
bridge (DNR Files). Several factors were found that severely limit the
stream's recreational and fishery potential. These limitations included heavy
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siltation, extensive aguatic weed growths, poor configuration of riffles and
pools, and inadequate average stream depth. Some of these limitations are

naturally occurring.

In the middle section, data was collected during 1983 at the Hoff Road bridge
crossing, located just below the county line, and data was collected during
1979 and 1983 at the Kilbourne Road bridge crossing, located just upstream of
State Highway 83. Physical habitat characteristics are good to excellent in
this section, although average flow depths were only fair. Daytime summer
water temperature was fairly low, at 64 degrees Fahrenheit. The biotic index
was 1.16 for the spring sample and 1.46 for the fall sample, both indicating
excellent water quality. Fish sampling, however, indicates that something is
occurring that 1imits development of a healthy forage or warmwater fish
population. Only four species were collected. A1l were forage species, and

these were dominated by types tolerant of pollution.

In the lower section, data was collected at the County Trunk EC bridge during
1975-1977 and in 1983 (DNR Files). Dissolved oxygen concentrations ranged
from 3.7 mg/1 to 12 mg/1, averaging 8.2 mg/1. Few samples violated either the
five mg/1 standard for warmwater fish or the six mg/1 standard for coldwater
Fish. Nutrient information showed an enriched stream. Total phosphorus
concentrations averaged .14 mg/1, ranging from .04 mg/1 to .45 mg/l.
Nitrate-nitrogen concentrations were high, averaging .27 mg/1, and ranging
from .11 mg/1 to 4.5 mg/1. Growths of aquatic weeds were noted to be
excessive. Habitat limitations included significant siltation of the
streambed, low average stream depth, and only a fair configuration of pools
and riffles. Fish sampling found a low diversity of forage fish types

tolerant of pollution, and little else.

Bacteriological sampling showed occasionally excessive counts of coliform
bacteria. Counts ranged from 30-30,000 MFFC/100 ml sample. Sixty percent of
the samples had counts exceeding 400 counts/ 100 mi sample.

North Lake

North Lake is the second of six major lakes in a chain connected by the
Oconomowoc River. The lake has a surface area of 439 acres, and is relatively
deep. The maximum depth is 73 feet, the average depth is 37 feet, and over
half of the lake is more than 40 feet deep. During 1976-1977, a hydrologic
budget was determined for North Lake by SEWRPC. The major inlet to the lake
is the Oconomowoc River, which receives flow from Friess Lake, Flynn Creek,
and the Little Oconomowoc River before entering North Lake. Seventy percent
of the inflow comes from this source. Mason Creek provides seven percent of
the inflow, and the intermittent outlet from Cornell Lake provides five
percent of the inflow. The remaining surface water inflow provides eight
percent of the hydrologic load to North Lake, and comes from overland flow and
precipitation. Groundwater accounts for 10 percent of the inflow to the lake,
and occurs primarily along the northern portion of the west shore. The
eastern shore is a groundwater flow transition zone, where flows into and out
of the lake alternate, and the south and southwest shores are areas where the
groundwater is recharged from the lake. The residence time of water in the
lake is approximately 9.5 months during a year of normal precipitation,
meaning the lake is flushed about 1.3 times per year (SEWRPC, 1982).
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There are two privately owned and three town-owned access sites on North

Lake. The two privately owned sites have boat ramps, but one is a owned by a
private ciub and is for members only. The other charges a launch fee. The
three town access sites are walk-in trails off of town roads, but parking at
the trail heads is not allowed. These sites were evaluated during 1976 by the
Department of Natural Resources to determine their adequacy for boat access.
None of the sites were deemed adequate, two were judged to be marginal, and
three were judged to be inadequate (SEWRPC, 1982).

Water resources information collected from 1973-1979 has been summarized and
interpreted in the lake management report for North Lake (SEWRPC, 1982). This
information indicates that the take is moderately fertile, or mesotrophic.

Aquatic weed growths in North Lake are generally sparse. The growths do not
generally affect recreational uses of North Lake, and are probably important
in providing cover for fish. There is no record of activities to control
aquatic weeds in North Lake since 1954. A 1976 aquatic weed survey found
sparse to moderate growth in 80 percent of the lakeshore areas. There were
abundant stands of aguatic weeds, however, in the shallow waters at the north
end of the Take. MWeed growths in this area may occasionally reach nuisance
conditions. These growths correspond to areas of silty substrate, located at
the mouths of Mason Creek and the Oconomowoc River. Since the general lack of
suitable substrate is expected to be the cause of low weed growths in the
lake, the areas of densest growth may be attributed to deposition of sediment
carried into the lake by the river and Mason Creek.

Algae populations were surveyed in North Lake during 1976-77. Blue-green
algae formed the most abundant algae group found in the lake during the
sampling period. These algae are common during late spring to early fall in
lakes which are rich in nutrients. These algae are not favored food for fish
or zooplankton, and their dominance can affect the diversity and health of
these animal communities. In addition, decomposing algae can result in the
depression of oxygen in the bottom waters of a lake.

Algae growths are not considered a major problem in North Lake, and chemical
control measures have not been recorded since 1952. However, concentrations
of chlorophyll-a as high as 11 micrograms per Titer (ug/1) have been measured
in the lake. This concentration is generally associated with visible water
quality impairment, and algae blooms could occasionally be affecting some
recreational uses, such as swimming, and the lake's aesthetic qualities.

Dissolved oxygen measurements taken in the lake during the sampling period
indicate that total oxygen depletion occurs in the bottom waters during the
period of summer (June-August) stratification. This condition was also
recorded in the lake during the early 1900s, and there appears to have been
Tittle change in the dissolved oxygen characteristics of North Lake over the
10-year period of record. During winter, oxygen concentrations are adequate
at most depths to support fish and other aquatic life.

The benthic, or bottom dwelling, macroinvertebrates were also sampled to
determine if low dissolved oxygen levels in the bottom waters were adversely
affecting the benthic community. The number and type of organisms found were
indicative of a mesotrophic lake where the oxygen concentrations are not
critical for Tong periods of time.
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North Lake appears to have healthy populations of several sport fish species
including walleye, northern pike, and largemouth bass. The lake also supports

populations of panfish and cisco, a coldwater fish species.

Table V-1 summarizes phosphorus, chlorophyll, and secchi depth measurements
made during 1976-1977. These three parameters are commonly used to assess the
trophic status of lakes (see Chapter III>. Based on the phosphorus
concentrations, the lake is considered to be excessively fertile, oOr
eutrophic. These concentrations normally result in poor water quality.
However, the chlorophyll measurements, which quantify the presence of algae,
were not as high as normally expected given these phosphorus concentrations.
Based on chlorophyll concentrations, the lake was considered to be
meso-eutrophic during the study period.

Table V-2 shows the chlorophyll and water clarity conditions which would be
expected in North Lake as a result of the high phosphorus concentrations.

This table shows the potential of the lake to develop increasingly poor water
quality given the existing levels of nutrient enrichment. The reason the lake
has not shown as much water quality degradation as expected is unclear,
although this phenomenon is typical of takes in southeastern Wisconsin (Lillie

and Mason, 1983).

Overall, North Lake is a high quality recreation resource that lacks the
access needed for the public to make full use of its natural sport fishery,
its good water guality and natural sand beaches, and its open waters ideal for

sailing and power boating.
LAND USE AND NONPOINT POLLUTANT SOURCES

The following discussion is presented in three sections, based on the
importance of the water resources in this area. These sections include: the
Mason Creek Subwatershed, because Mason Creek has a brook trout fishery
needing protection and improvement; the Little Oconomowoc River Subwatershed,
because the Little Oconomowoc River has good water quality with fishery
improvement potential; and the entire area draining to North Lake, because
North Lake is a high gquality lake resource which needs protection.

The Mason Creek Subwatershed

The Mason Creek Subwatershed encompasses 5,227 acres. Table I11-4 shows that
34 percent of the subwatershed was inventoried for nonpoint pollutant
cources. Rural land uses dominate the inventory corridor in this area,
comprising 1,690 acres or 95 percent of the subwatershed. Urban land uses
cover 87 acres, or five percent of the subwatershed.

Table III-5 shows the composition of rural lands inventoried in the
subwatershed. Most of the acreage is in continuous row crops or Crop
rotations, covering 49 percent of the area. Of this cropland, three-fourths
is cropped in rotation and one-fourth is continuously row cropped. Little of
this cropland has erosion control practices applied at this time. Wetlands
are also an important landcover, encompassing 41 percent of the inventoried
area. The remaining acreage COVers 10 percent of inventoried rural area, and
is comprised of pastures, grasslands, woodlots, and farmsteads.





Table ¥-1. Existing Water Quality Conditions For North Lake(1.)

Water Quality
Parameter

Total Phosphorus(3.?
(mg/l}

Chlarophyll-a(4.)
(ug/L)

Secchi Disc Depth(4,)
(feet)

1. Water quality data from the North Lake Management Plan prepared by

Range

.04 to .07

2.3 to 11.0

3.3 to 8.3

Average

0.06

7.1

4.4

Trophic Status
Index

63
(eutrophic)

50
(meso-eutrophic)

56
(eutrophic)

the Southeastern Wisconsin Regional Planning Commission.

2. See Table III-2.

3.Concentration during spring turn-over.

4.Average summer values,

Wisconsin Lakes
Water Quality Index ¢2.)

fair to poor

very good to good

fair to poor

Table V-2. Expected Algae and Water Clarity Conditions In North Lake

Resulting From Total Phosphorus Concentrations Measured In The Lake

Parameter

Measured
Value

Calculated
Value

Total Phosphorus
{mg/L)

Chlorephyll-a
(ug/Ll)

Secchi Disc Depth
(feet)

1. See Tabhle I111-2.

0.06

21

3.3

Trophic Status

Wisconsin Lakes

Index Water Quality Index(1.)
60

(eutrophic} poor
60

(eutrophic) poor





-85 -

Table IIT-6 shows that 61 percent of the sheet and rili erosion in this
subwatershed occurs at a rate less than three tons/acre/year, and is not
specifically targeted for erosion controi practices. Most of the remaining
erosion occurs at moderate rates of three to five tons per acre per year.
Table III-7 shows that 2,134 tons of soil are eroded in the Mason Creek
Subwatershed each year as a result of upland sheet and rill erosion.

A detailed assessment of gully erosion could not be made during the upland
erosion inventory, although gullies are expected to occur and will be
identified by local staff during project implementation.

A determination was made during the initial phases of the inventory that
roadside erosion was not widespread enough to warrant a detailed survey. When
found during plan implementation, problem sites will be documented by local

staff.

Streambank erosion on Mason Cre k was inventoried, because of the stream's
high resource value. Approximately 7,000 feet of eroding bank were identified

at five sites. Erosion at these sites is being caused by cattle and machinery
crossings, cattle access, and at one site, by the road shoulder slumping.

There are estimated to be 29 acres of cropped organic soils in the
subwatershed. Some of this area may have been been ditched or tiled for
drainage purposes, and as such could have a significant potential to
contribute soluble phosphorus to surface waters if fertilizer applications are

not properly managed.

Tables III-8 and III-9 show the pollution potential from animal waste in the
Mason Creek Subwatershed. Table III-8 shows that of the 12 livestock
operations in this area, only eight have a connection with surface waters.

The significance of barnyards as a pollution source is further reduced, since
three of these eight barnyards are so well buffered from the surface waters
that phosphorus is expected to be completely filtered from the runoff water
before it reaches a surface channel. Therefore, only five of the 12 livestock
operations in the Mason Creek Subwatershed were shown to contribute phosphorus

to surface waters as a result of barnyard runoff.

Table III-9 shows the predicted distribution of critical lands where manure
may be spread during winter. It is estimated that less than 40 critical acres
per year are winterspread with manure. These acres are critical because they
are within 200 feet of a channel and pose a hazard for winterspreading, even
at slopes tess than six percent. Land Conservation Committee staff indicate
there may hazards posed by improper storage or disposal of manure at other
times of the year, such problems will be assessed by Tocal staff during

project implementation.

There are only 61 acres of typically urban lands in this subwatershed. These
are almost exclusively low-density residential development, concentrated in
soction 8 of Merton Township along the lower reaches of Mason Creek.

Table III-11 shows that pollutant generation from these areas is minimal,
susnended sediment and under 10 pounds/year of

less than two tons/year of suspended se
phosphorus produced. These figures do not include the estimated contribution

from septic systems located on soils having limitations for domestic waste
disposal. HNo assessment of this contribution has been made.

with
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The impact of urban pollutant sources on Mason Creek are probably minimal,
since they would only affect a short portion of the creek's lower reaches.

The Little Oconomowoc River Subwatershed

The Little Oconomowoc River Subwatershed encompasses 7,604 acres. Table III-4
shows that 58 percent of the subwatershed was inventoried for nonpoint
pollution sources. Rural land uses dominate the inventory corridor in this
area, comprising 4,025 acres or 91 percent of the subwatershed. Urban land
uses cover 394 acres, or nine percent of the subwatershed.

Table III-5 shows the composition of rural lands inventoried in the
subwatershed. MWetlands are the most prevalent landcover, encompassing 39
percent of the inventoried area. MWoodlots are also an important landcover,
encompassing 23 percent of the inventoried area. These woodlots are, in
general, well managed and pose 1ittlie threat to water quality due to soil
erosion. Croplands cover 27 percent of the inventoried area. Three-quarters
of the cropland ts in rotation, with one-quarter planted to row crops year
after year. In general, there are few conservation practices applied to these
croplands. The remaining acreage covers 11 percent of inventoried rural area,
and is comprised of pastures, grasslands, and farmsteads.

Tabte III-6 shows that 32 percent of the sheet and rill erosion in this
subwatershed occurs at a rate less than three t/a/y, and is not specifically
targeted for erosion control practices. The remaining sheet and rill erosion
ts occurring at moderate to very high rates. Nineteen percent of the sheet
and rill erosion occurs at three to five tons per acre per year, 30 percent
occurs at rates of five to 10 t/a/y, and 19 percent occurs at rates exceeding
i0 t/a/y. Table III-7 shows that 4873 tons of soil are eroded in this
subwatershed each year as a result of upland sheet and rill erosion.

A detailed assessment of gully erosion could not be made during the upland
erosion inventory. However, some sites may occur, and will be identified by
Tocal staff during project tmplementation. Roadside and streambank erosion
was not inventoried because it was felt that these sources of erosion were not
widespread encugh to warrant a detailed survey. If probiem sites are found
during implementation, they will be documented by local project staff.

There are estimated to be 130 acres of cropped organic soils in the
subwatershed. Some of this area may have been been ditched or tiled for
drainage purposes, and as such could have a significant potential to
contribute soluble phosphorus to surface waters if fertilizer applications are

not properly managed.

Tables III-8 and III-9 show the pollution potential from animal waste in the
Little Oconomowoc River Subwatershed. Table III-8 shows that of the It
Tivestock operations in this area, only seven have a connection with surface
waters. The significance of barnyards as a pollution source is further
reduced, since three of these seven barnyards are so well buffered from the
surface waters that phosphorus is expected to bhe completely filtered from the
runoff water before it reaches a surface channel. Therefore, only four of the
11 Tivestock operations in the Little Oconomowoc River Subwatershed contribute
phosphorus to surface waters as a result of barnyard runoff.
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Table III-9 shows the predicted distribution of critical lands where manure
may be spread during winter. It is estimated that 45 critical acres per year
are winterspread with manure. About half of these acres are critical because
they are within 200 feet of a channel and pose a hazard for winterspreading,
even at slopes less than six percent. The other half are critical because
they have slopes greater than, or equal to, six percent. The LCC staff
indicate that there may be a pollution hazard posed by manure improperly
stored or spread during other times of the year. These problems will be
documented by project staff during implementation.

There are onty 141 acres of typically urban lands in this subwatershed. These
are almost exciusively low-density residential development, concentrated in
sections 22 and 27 of Erin Township, just to the east of Beck and McConville
Lakes. In addition, there is some low-density residential development in
section 9 of Merton Township, along the lower reaches of the river. Table
ITI-11 shows that pollutant generation from the urban land uses in this
subwatershed is minimal. These figures do not include the estimated
contribution from septic systems located on soils having limitations for
domestic waste disposal. No assessment of this contribution has been made.

The impacts of urban pollutant sources on the Little Oconomowoc River are
probably minimal, since pollutants generated from low-density urban areas,
which predominate here, are normally well buffered from the stream channel

system.

The Area Draining To North Lake

A1l five subwatersheds contained in the area draining to North Lake were
considered in preparing this summary. They include the Little Oconomowoc
River, Mason Creek, Flynn Creek, Upper Oconomowoc River, and North Lake

subwatersheds.

Tahle I1II-4 shows the portion of each -contributing subwatershed inventoried
for land use and nonpoint pollutant sources. Combining the information for
the whole area, a total of 12,407 acres or 46 percent of the area was
inventoried. Rural land uses dominate the inventory corridor, encompassing
11,083 acres or 89 percent of the area. Urban land uses cover 1,324 acres, Or

1] percent of the subwatershed.

Table III-5 shows the composition of rural lands inventoried in each of the
five contributing subwatersheds. Combining the information for the whole
area, it can be seen that wetlands form the most significant landcover,
encompassing 3,995 acres or 37 percent of the area. Croplands cover 3730
acres or one-third of the area. Three-fourths of this cropland, or 2,810
acres, are in rotation. One-fourth of this cropland, or 920 acres is pianted
to row crops year after year. Little of this cropland has conservation
practices applied at this time. MWoodlots also form a significant portion of
the landcover in the rural inventory corridor, encompassing 2,299 acres or 21
percent of the area. These woodlots are generally well managed and do not
pose a water pollution potential. The remaining acreage covers 1,058 acres or
nine nercent of the rural inventory corridor, and includes pasture, grassland,

Tow

and farmsteads.
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Table III-6 summarizes rural sheet and rill erosion characteristics for the
five subwatersheds in this area. Combining the information for the whole
area, 42 percent of the sheet and rill erosion in the area draining to North
Lake is coming from lands eroding soil at a rate less than three t/a/y. These
lands are not targeted for control practices. Seventeen percent of the soil
erosion occurs at three to five tons per acre per year, 26 percent occurs at
five to 10 t/a/y, and 14 percent occurs at a rate exceeding 10 tfafy. Table
III-7 shows that 14,145 tons of soil are eroded in this area each year as a
result of upland sheet and rill erosion.

Gully erosion could not be inventoried as part of this assessment. Problem
sites will be identified by local staff during project implementation. A
determination was made during the initial phases of the inventory that
roadside erosion and streambank erosion were not widespread enough to warrant
a detailed survey. Any problem sites will be identified during project

1mp1ementation.

There are approximately 185 acres of cropped organic soils in the watershed.
Almost three—fourths of this acreage is in the Little Oconomowoc River
Subwatershed, with the rest split evenly between the Flynn Creek and Mason
Creek subwatersheds. Some of this area may have been ditched or tited for
drainage purposes, and has a significant potential to contribute soluble
phosphorus to surface waters if fertilizer applications are not properly

managed.

Tables III-8 and III-9 show the pollution potential from animal waste in the
area draining to North Lake. Table III-8 shows that of the 33 livestock
operations in this area, only 23 have a connection with surface waters. The
significance of barnyards as a pollution source is further reduced, since 10
of these 23 barnyards are so well buffered from the surface waters that
phosphorus is expected to be completely filtered from the runoff water before
it reaches a surface channel. Therefore, only 13 of the 33 livestock
operations in the area draining to North Lake contribute phosphorus to surface

waters as a result of barnyard runoff.

Table III-9 shows the predicted distribution of critical lands where manure
may be spread during winter. It is estimated that 102 critical acres per year
are winterspread with manure in the area draining to North Lake. This acreage
is 1imited to the Flynn Creek, Little Oconomowoc River, and Mason Creek
subwatersheds. About 60 percent of these acres are critical because they are
located within 200 feet of a channel, whereas 40 percent are critical because
their slopes are equal to or greater than six percent. As mentioned in the
discussions concerning manure spreading in the Mason Creek and Little
Oconomowoc River subwatersheds, LCC staff indicate there may be a problem
caused by improper manure storage or spreading at other times of the year.
This problem will be assessed in more detail during implementation by project

staff.

Table III-11 shows the pollutant generation from lands within the urban
inventory corridor for each of the contributing subwatersheds in the area
draining to North Lake. In general, pollutant generation from these areas is
relatively low, with only 40 tons of sediment per year and 172 pounds of

phosphorus per year generated.
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Table V-3 shows the composition and pollution potential of urban land uses in
the area draining to North Lake. This table shows that traditional urban land
uses, such as residential and commercial, encompass about 50 percent of the
land uses inventoried in the urban corridor. These specific urban land uses
generated 82 percent of the suspended solids, 83 percent of the phosphorus,
and 94 percent of the lead loads referenced in Table ITI-11.

Table V-3 shows that the major urban land use in the area draining to North
take is residential, with low density residential areas predominating. These
residential areas account for 92 percent of the traditional urban land use,
and account for 45 percent of the suspended solids, 48 percent of the
phosphorus, and 28 percent of the lead generated from these areas. Although
the low density residential areas cover significantly more area than the
medium density residential areas, the medium density residential areas
generate most of the pollutants from the residential areas.

Commercial areas cover only 33 acres, or five percent of the traditional urban
land uses. However, these areas generate 34 percent of the suspended solids,
36 percent of the phosphorus, and 56 percent of the lead from these areas.
Industrial and construction areas together cover only three percent of the
fraditional urban areas, but generate significant proportions of the suspended
solids (20 percent), phosphorus (16 percent) and lead (16 percent) coming from

the traditional urban areas.

These urban land uses are concentrated in several portions of the area
draining to North Lake. The Tow density residential development is
concentrated in four areas. These are just south of friess Lake in

sections 17 and 20 of Richfield Township, just east of Beck and McConville
lakes in sections 22 and 27 of Erin Township, along the mouths of Mason Creek
and the Little Oconomowoc River in sections 8 and 9 of Merton Township, and
along the shores of North Lake in sections 15,16,17, 20 and 21 of Merton
Township. The medium density residential areas are concentrated near North
Lake, in sections 16, 17, and 20 of Merton Township. The commercial and
industrial development is concentrated in this same area. Pollutant transport
from these areas will vary greatly. It is characteristically low from low and
medium density residential areas, although these areas may be of concern where
located along the shores of North Lake. Excessive application of lawn
chemicals, improper disposal of leaves and grass clippings, and negligent use
and disposal of hazardous household materials are all potential contaminants

from these areas.

In preparing A Water Quality Management Plan For North lake, SEWRPC documented
several site specific erosion problems occurring in the urban portion of the
direct drainage area to the lake (SEWRPC, 1982). These included the following:
1. Three roadside erosion sites, totalling 900 1ineal feet,

2. One waterway erosion site, totalling 2,000 lineal feet,

3. Two dump spoil erosion sites, covering a total of 1.2 acres,

4. Two eroding construction sites, covering 2.5 acres.
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Table V-3. Estimated Pollutant Generation From Urban Land Uses In The
Area Draining To North Lake(1.)

Pollutant Generation{Lbs./Year)

Suspended
Land Use Area(acres) Solids Phosphorus Lead
Low Density .
Residential 474 10646 19 4
Medium Density
Residential 123 19333 50 22
High Density
Residential 0 0 0 0
Commercial 33 22639 51 52
Industrial " 6290 10 14
Construction 5 7064 13 1
SUBTOTAL 44 65972 143 93
Other(2.) 677 14857 29 [
TOTAL 1323 80829 172 99

1. Data compiled by the Southeastern Wisconsin Regional Planning Commission.
2. These lands include rural land uses contained Within the urbam area.
Wetlands, woodlands, recreation tands, and open lands are included.
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These sites were all in sections 16, 17, 20, and 21 of Merton Township.

WATER RESOQURCES OBJECTIVES

Flynn Creek and the Upper Oconomowoc River

The water quality objectives for Flynn Creek include: 1) reducing the
transport of pollutants to the Oconomowoc River, and 2) improving the
potential of the stream forage fish, and possibly trout, by generally reducing

pollutant loads from nonpoint sources.

The water quality objectives for the Upper Oconomowoc River include:

1) protecting the high quality of water for recreational purposes by
maintaining low levels of bacterial contamination, and 2) protecting the
forage fish community, and the siender madtom, by maintaining high dissolved
oxygen concentrations and low phosphorus concentrations.

Mason Creek

Historically, Mason Creek supported brook trout over its entire length.
Today, that distribution is limited. Further assessment is needed to
determine exactly why brook trout are not colonizing the stream reach below
County Trunk CW, although it appears that elevated water temperatures and

substrate siltation may be possible reasons.

The water quality objectives for Mason Creek include: 1) protecting and
improving the brook trout population above County Trunk CW, 2) expansion of
the brook trout population to sections below County Trunk CW if it is deemed
feasible, 3) protecting and improving the forage fish population in all
reaches of Mason Creek, and protecting the slender madtom in its present
range, and 4) reducing pollutants carried to North Lake.

The attainment of these objectives will require instream and bank
rehabilitation work to increase trout habitat, as well as controlling nonpoint
pollutant sources identified in the subwatershed. This habitat rehabilitation
work will require coordination with other Department of Natural Resources

progranis .

Little Oconomowoc River

The water quality objectives for the LittTe Oconomowoc River include:
1) reducing sediment, coliform bacteria, and nutrients carried to North Lake,
and 2) improving the forage fish community, particularly in the stream section

between the county line and State Highway 33.

North Lake

A Water Quality Management Plan For North Lake (SEWRPC, 1982) states that the
management goal for the Take is to provide for a level of water quality
suitable for recreation and the maintenance of warmwater fish and other
aquatic life. Although a high level of water quality already exists in North
Lake, the existing concentrations of phosphorus in the lake are high. In the
tong term, the water quality in the ‘lake could become worse if these

concentrations are not lTowered.
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The Southeastern Wisconsin Regional Planning Commission has established a
criterion of .02 mg/1 phosphorus in the lake at spring turn-over as a means to
maintain long-term, consistently high water quality (See Table II-2). A
secondary criterion of .03 mg/1 phosphorus for southeastern Wisconsin lakes
has been suggested as a means of achieving “good" water quality (Lillie and

Mason, 1983).

Table V-4 shows the reduction in phosphorus loading to North Lake needed to
achieve various concentrations of inlake phosphorus, and consequently, to
achieve various degrees of water quality. In order to achieve the .02 mg/1
phosphorus objective proposed by SEWRPC, a 65 percent reduction in the
phosphorus loading to the lake is needed. In order to achieve the secondary
objective of .03 mg/1 phosphorus in the lake, a 50 percent reduction in the

phosphorus load is needed.

Table V-5 shows the relative importance of all phosphorus sources in the
drainage area to North Lake. The table also summarizes the percent reduction
of the phosphorus load from each of these sources that can be expected under
ideal circumstances, and the overall phosphorus load reduction that might be
achieved. The conclusion from Table V-5 is that it is probably not feasible
to attain greater than a 28 percent reduction in the phosphorus loading to
North Lake as a result of controlling urban and agricultural nonpoint
pollution sources. Even this level of control assumes 100 percent
participation by landowners and operators contributing to the existing

pollutant Toadings.

The objective of the Nonpoint Source Control Program for North Lake is to
improve the aesthetic quality of the lake, and reduce its trophic potential.
To do this, the watershed project will attempt to reduce the phosphorus
loading to the lake by 28 percent. This will result in decreasing the
concentration of phosphorus in the Take. Although the concentration
established by the SEWRPC will not be met through this program alone, the
reduction in the phosphorus concentration will serve as an important first
step in attaining the .02 mg/1 objective stated in A MWater Quality Management

Plan For North Lake, prepared by SEWRPC. :

RURAL POLLUTION CONTROL STRATEGY

The proposed strategies for controlling rural nonpoint pollutant sources are
presented below. These control strategies will be sufficient to meet the
water resources objectives for North Lake, Mason Creek, and the Little
Oconomowoc River. The Upper Oconomowoc River and Flynn Creek will be
protected as a result of reducing the pollutant Toads to North Lake from these

subwatersheds.

Changes in the inventory may be needed as each site is visited by project
staff during implementation. Any changes made will be done in accordance with
specified procedures consistent with the criteria used to develop the original

strategy.
For purposes of site re-evaluation, or for purposes of evaluating newly

discovered sites, the following steps should be taken. For sites in the Mason
Creek or Little Oconomowoc River subwatersheds, both the appropriate





Table V-4. Estimated Water Quality Impacts On North Lake From Different Phosphorus
Loading Reduction Levels

PREDICTED AVERAGE CONDITIONS

Total Secchi
Phosphorus Load Reduction From Phosphorus Chiorophyll-a Disc Depth Trophic Status Wisconsin Lakes
{lbs.) Present Load (ma/L) (ug/L) (ft.) Index Water Quality Index(1.)
6800(2.) 6 0.06 21 3.3 &0 poor
5100 25% 0.045 15.8 3.8 58 fair
4760 30% 0.042 14.8 & 57 fair
33590 50% 0.03 (3.) 10.9 4.7 54 fair to good
2260 65% 0.02 ¢4.) 7.5 5.6 50 good

1. Sze Table III-2.
2. This s the estimated existing load based on the Dillon-Rigler Model

and an in-lake phosphorus concentration of .06 mg/L.
3. This is the secondary criterion proposed for Morth Lake.
4. This is the primary standard established for North iake by the Regional Planning Commission.

.—((_:6_
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subwatershed criteria and the criteria for the area draining to North Lake
should be consulted. For the North Lake, Flynn Creek and Upper Oconomowoc
River subwatersheds, the sites will be evaluated using the criteria
established below for the area draining to North Lake.

The magnitude of confro] practices needed and the pollutant management
categories for each major type of source are as follows:

1. Upland Sheet and Rill Erosion Sources

Table III-7 shows that 193 acres of sheet and rill erosion control practices
will be needed in the Mason Creek Subwatershed to bring the erosion rate
within a range acceptable for purposes of water quality protection.
Conservation titlage will be the practice most widely recommended, with an
estimated 182 acres needed. In addition, a small number of acres of pasture
will need stabilization. Table III-7 shows that these practices will be
adequate to bring upland sheet and ril) erosion down to the tolerable level of
soil loss on all but nine acres of cropland in the agricultural inventory
corridor. Table III-7 shows that application of these soil conservation
practices on upland areas will reduce the soil erosion on lands constituting a

high pollution hazard by 28 percent.

Table III-7 shows that 540 acres of sheet and rill erosion control practices
will be needed to bring the erosion rate within the Little Oconomowoc River
Subwatershed down to a range acceptable for purposes of water quality
protection. Conservation tillage will be the practice most widely
recommended, with an estimated 450 acres needed. In addition, 90 acres will
need pasture stabilization. Table III-7 shows that these practices, however,
will not be adequate to bring upland sheet and rill erosion down to the
tolerable level of soil loss on all lands in the inventory corridor.
Additional practices will be needed on 150 acres of land, and can further
decrease the existing sheet and rill erosion by 179 tons per year. The
application of conservation tillage and pasture management practices on upland
areas will reduce the soil lToss on lands constituting a high pollution hazard
by 44 percent. If the additional 179 tons per year soil erosion is taken into
account, the level of control could reach almost 50 percent.

Table III-7 also shows that 1292 acres of sheet and rill erosion control
practices will be needed in the area draining to North Lake to bring the
erosion rate within a range acceptable for purposes of water quality
protection. Conservation tillage will again be the practice most widely
recommended, with an estimated 1191 acres needed. In addition, 101 acres of
pasture management will be needed. Table III-7 shows, however, that other
practices will be needed to bring upland sheet and rill erosion down to an
acceptable level on all lands in the inventory corridor. Additional practices
will be needed on 372 acres of cropland. Their application would result in an
additional 727 tons soil saved per year, thus reducing the potential for
delivery of sediment to surface waters. Application of conservation tillage
and pasture management practices on upland areas will reduce the soil erosion
on lands constituting a high pollution hazard by 35 percent. HWith the
addition of other practices, the scil erosion can be reduced by 40 percent.
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Table V-5. Feasibility of Reducing The Phosphorus Loading To North Lake

Pollutant Source
Category

Portion of the Phosphorus
Load Contributed By
The Source Category

Agricultyral Runoff
(sediment phosphorus)

Agricultural Runoff

(soluable phosphorus}

Barnyard Runoff

Manure Stack Runoff

Runoff of

Winterspread Manure

Urban Runoff

Septic Systems(2.)

Atmospheric Deposition
(2.)
Load From Friess Lake

Load From Cornell Lake
(2.)

35%

15%

3%

3%

4%

4%

&%

10%

1%

%

1. This figure = (column B)*(column C).

2. Based on information in the North Lake Management Plan, prepared by SEWRPC..

Portion of Phosphorus Load
That Can Reasonably Be Removed
From The Source Category

35%

5%

90%

0%

90%

10%

75%

0%

38%

Actions needed to reduce phosphorus loading from septic systems are not

currently being taken.

Feasible
Phosphorus Load
Reduction(t.)

12%

1%

3%

3%

4%

1%

5%

0%

4

With Septic System
Controls: 33%

Without Septic System
Controls: 28%
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Management Category I. Mason Creek Subwatershed: These are the ranked farms
that cumulatively contribute the top 75 percent of that portion of the soil
erosion occurring at a rate exceeding three t/a/y. This includes those farms
with at least 20 tons/ year soil loss targeted for control. In addition, any
fields eroding soil at a rate exceeding seven t/a/y are in this management

category.

Management Category I. Little Oconomowoc River Subwatershed: These are the
ranked farms that cumulatively contribute the top 75 percent of that portion
of the soil erosion occurring at a rate exceeding three t/a/y. This includes
those farms with at least 55 tons/ year soil loss targeted for control. In
addition, any fields eroding soil at a rate exceeding seven t/aly are in this

management category.

Management Category I. Area draining To North Lake: These are the ranked
farms that cumulatively contribute the top 75 percent of that portion of the
soil erosion occurring at a rate exceeding three t/a/y. This includes those
farms with at least 60 tons/year soil loss targeted for control. In addition,
any fields eroding at a rate exceeding seven t/a/y are in this management

category.

Management Category II. The remaining lands in the area draining to North
Lake that have soil eroding exceeding three t/a/y are placed in this

management category.

Management Category III. fields that are currently eroding less than three
t/aly are not eligible for cost sharing, and as such are placed in this

management category.

Since the upland sheet and rill erosion survey did not assess gully erosion,
the need for gully controls will be assessed during implementation.
Management categories will be assigned to gullies by project staff at the time

they are assessed.

2. Barnyard Runoff Sources

Management Category I. Mason Creek Subwatershed: Barnyards in this category
include those that cumulatively contribute the top 75 percent of the
phosphorus load from this source to surface waters, or any barnyard
contributing at teast 11 pounds of phosphorus as determined by the ARS Model.

Management Category IT~\ETft1e Oconomowoc River Subwatershed: Barnyards in
this category include those that cumulatively contribute the top 75 percent of
the phosphorus load from this source to surface waters, or any barnyard
contributing at least 11 pounds of phosphorus.

Management Category I. Area draining to North Lake: Barnyards in this
category include those that cumulatively contribute the top 50 percent of the
phosphorus load from this source to North Lake, or any barnyard contributing

at least 12 pounds of phosphorus.

Management Category II. The remaining barnyards in the area draining to Nor th f
Lake that have at least some toading of phosphorus to waterways are in this :
management category. o
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Management Category III. Barnyards that are well buffered from the surface
Channel network, and that produce no loading of phosphorus to surface waters
are not eligible for cost sharing.

3, Runoff of Winterspread Manure

The needs analysis performed to date is based on potential problems caused by
winterspreading of manure on critical lands. There may also be cases where
improper storage and spreading of manure during other times of the year is
posing a water pollution hazard. Any such hazards will be assessed by local
staff during project implementation, and management categories will be

assigned.

Management Category I. Mason Creek Subwatershed: Ranked landowners that
cumulatively account for the top 75 percent of the critical acres wintérspread
with manure in the Mason Creek Subwatershed, or anyone spreading at least four
critical acres per year during -he winter, is placed in this management

category.

Management Category I. Little Oconomowoc River Subwatershed: Ranked
Tandowners that cumulatively account for the top 75 percent of the critical
acres winterspread with manure in this subwatershed, or anyone spreading at
least five critical acres per year during the winter, is placed in this

management category.

Management Category I. Area draining to North Lake: Ranked landowners that
cumilatively account for the top 50 percent of the critical acres winterspread
with manure in the area draining to North Lake, or anyone spreading at least
cix critical acres during the winter per year, is placed in this management

category.

Management Category II. The remaining farms in the area draining to North
Lake that winterspread manure on critical lands during the winter are placed

in this management category.

Management Category III. Farms that do not currently spread manure OR
critical lands are placed in this management category.

4. Streambank Erosion

Management Category I. Mason Creek Subwatershed: The sites identified during
the inventory to be eroding as a result of roadside failure and agricultural

practices will be placed in this management category.

5. Other Agricultural Nonpoint Pollution Sources

Streambank protection measures to correct erosion problems found at other
sites during project implementation are eligible for cost sharing. This
includes any streambank stabilization needed along a future channel bank that
would be created by the permanent removal of the Funk's Millpond dam, but does
not include stabilization of the dam site itself. It is expected that such
stabilization would be required as a condition of any contract let to remove

the dam.
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Tile drainage from cropped organic soils may be locally significant, and will
be covered as part of a special information and education program dealing with

proper fertilizer application.

Measures to control guily and roadside erosion are eligible for cost sharing.
Sites will be identified and management categories assigned during
impiementation.

URBAN POLLUTION CONTROL STRATEGY

The use of information and education programs will be emphasized to control
pollution associated with the urban areas in the area draining to North Lake.
Primary emphasis will be placed on developing and distributing educational
materials in the urban areas located in Merton Township along the shores of
North Lake. Secondary emphasis will be placed on other urban areas identified
earlier in this chapter. Chapter XIV presents an information and education
strategy that will include these urban areas.

Practices needed to control the waterway, roadside, and dump site erosion
identified by SEWRPC in the urban part of the North Lake Subwatershed will be
eligible for cost sharing provided a need still exists. These sites will be
reviewed, and management categories assigned during implementation.

A review and modification of provisions in local codes and ordinances to
control construction erosion and urban stormwater runoff should be done by
Waukesha County, the Town of Merton, and the villages of Chenequa and Merton.
Assistance in this effort will be provided by the Department of Natural
Resources through the Nonpoint Source Control Program, as explained in

Chapter XIV.
INTEGRATION OF PROGRAMS IN ACHIEVING WATER RESOURCES OBJECTIVES

A Water Quality Management Plan For North Lake, prepared by SEWRPC (1982)
includes recommendations in several program areas outside the scope of the

Nonpoint Source Control Program.

These recommendations include:
1. modification of local zoning ordinances,

2. provision of sanitary sewer service to portions of the North Lake
Subwatershed,

3. revision of the Waukesha County sanitary ordinance to address the
operation, maintenance, and inspection of privately owned on-site sewage

disposal systems, and

4. establishment of an approved Department of Natural Resources public boat
access at North Lake.

The completion of these activities will help realize the water quality goals
for North Lake.
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CHAPTER VI
THE OKAUCHEE LAKE SUBWATERSHED

EXISTING WATER RESOURCE CONDITIONS

The Okauchee Lake Subwatershed, including the surface areas of its major
lakes, encompasses 6,868 acres. Water resources in this subwatershed include:
the segment of the Oconomowoc River stretching from North Lake to Okauchee
Lake, Okauchee Lake, Lower Okauchee Lake, and Upper Qconomowoc Lake. The
Tocation of this subwatershed is shown on Map II-1.

The Qconomowoc River

The portion of the Oconomowoc River located in the Okauchee Lake Subwatershed
is approximately two miles long. Chemical, bacteriological, and biological
information was collected for this river reach during the years 1973-1979.
Sampling points were located as follows: at the outlet to North Lake: at the
West Shore Drive bridge crossing, situated midway between the two lakes: and
at the County Trunk K bridge crossing, situated just above Okauchee Lake.

Chemical and bacteriological sampling conducted between 1973 and 1977 showed
good water quality throughout the entire stream segment (DNR, 1976; SEWRPC,
1982). Dissolved oxygen concentrations and saturations were excellent.
Concentrations ranged from eight mg/1 to 15 mg/1, with saturations ranging
from 85 percent to 120 percent. Although occasionally excessive, phosphorus
concentrations averaged .05 mg/1 to .08 mg/1 at the three sites. Fecal
coliform counts were occasionally excessive, but on the average were low. The
only problem noted by sampling was excessive inorganic nitrogen concentrations
found at all three locations. The nitrate-nitrogen concentrations ranged from
.06 mg/1 to 1.0 mg/1, and averaged from .43 mg/1 to .58 mg/1 at the three

locations.

Results of fish and aquatic macroinvertebrate sampling conducted at County
Trunk K confirm that the water quality in this portion of the Oconomowoc River
is good. Two fish samples, collected in 1973 and 1975, had similar
characteristics (Fago, 1982). Combined, the samples included 20 species of
fish. Forage and panfish dominated the community. The forage fish community
was dominated by types needing clean water to thrive, including stonerollers,
hornyhead chubs, rainbow darters, and fantail darters. In addition, the
siender madtom, an endangered species, was found at this sampling site during
1973 and 1975. The biotic index was calculated for samples collected during
the spring and fall of 1979. The spring index was 2.5] and the fall index was
2.74 (DNR Files). Both index values indicate good water quality.

In general, this stretch of the Oconomowoc River has good water quality, as
indicated by chemical, bacteriological, and biological sampling. In addition,
the physical habitat is excellent for northern pike and walleye spawning
(SEWRPC, 1981). Habitat features include gravel and rubble riffle areas,
shallow pools, and shallow marsh areas that border parts of the lower river.
Portions of the Oconomowoc River between North and Okauchee Lake are posted as

a fish refuge during the spring to protect spawning fish.






- 100 -

Dkauchee Lake

Okauchee Lake lies in a chain of lakes that also includes Lower Okauchee Lake
and Upper Oconomowoc Lake. Okauchee Lake is a natural glacial lake, although
its level is artificially maintained nine feet above its natural level by the
dam creating Lower Okauchee and Upper Oconomowoc Lakes. Water resources
information for these lakes is presented in A Water Quality Management Plan
For Okauchee Lake (SEWRPC, 1981), and is summarized below.

Okauchee Lake has a surface area of 1,198 acres, making it the largest of the
three lakes. The lake contains a central basin, that underlies 30 percent of
the lake's surface. Here waters range in depth from 40 feet to 115 feet. The
lake also contains an extensive area of shallows, where waters less than

five feet deep underlie seven percent of the lake surface, and waters less
than 10 feet underlie almost 50 percent of the lake surface. This extensive
shallow area is due, in part, to the dam on Upper Oconomowoc Lake, which
raises the water level on Okauchee Lake approximately nine feet above its

natural level.

A hydrologic budget was estimated for the 1976-77 period by the Southeastern
Wisconsin Regional Planning Commission. The hydrologic budget indicated that
68 percent of the inflow was via the Oconomowoc River, 18 percent was from
groundwater, 10 percent was from precipitation, and four percent was from
surface runoff in the direct drainage area. Both the Oconomowoc River and
groundwater- were important as outflow from the lake. The river accounted for
59 percent of the outflow, and groundwater accounted for 30 percent of the
outflow. The residence time of water in Okauchee Lake during a year of average

precipitation is about 10 months.

The groundwater flow direction was monitored in order to prepare the
hydrologic budget for Okauchee Lake. Only the northeast area of the lakeshore
was strictly a groundwater inflow zone. The northern and eastern shores of the
lake were transition zones, where groundwater flow directions were determined
to vary. The southern and western shores were zones of groundwater outflow.

Public boat access to Okauchee Lake is adequate. There are two publicly owned
access sites, one owned and operated by the DNR and one by the Town of
Oconomowoc. In addition, there are eight privately owned boat access sites.
There are no public beaches along the lakeshore.

Water resources information collected for Okauchee Lake indicates that the
deeper portions of the lake exhibit characteristics of a meso-eutrophic, or
moderately fertile lake, while the shallower portions of the lake exhibit the
nuisance characteristics of more eutrophic waters. Aquatic weed growths in
Okauchee Lake during 1976-77 were moderate to high over nearly half of the
lake bottom where waters are shallow. These weeds reached the water surface
over nearly 20 percent of the lake. These weeds included heavy growths of
coontail and water milfoil, which are often indicative of fertile lakes.
Aguatic weeds are harvested from the entire shoreline of Okauchee Lake within
20 to 30 feet of the shore, three to five times per year, in order to improve
the lake for recreational use. In addition there is an active program of
chemical weed control. These programs are maintained by the Okauchee Lake

Management District.
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Algae populations were surveyed in Okauchee Lake during 1976-77. Although
algae concentrations were relatively low during the summer, chlorophyll
concentrations sufficient to cause visual impairment of lake water clarity
have been noted in the 1973-1978 period of record. Algae bloom conditions are
common in the many bays of Okauchee Lake, where an active program of chemical
algae control is pursued by the Lake District.

Dissolved oxygen measurements taken in the take from 1973-1377 indicate that
total oxygen deptetion occurs in portions of the bottom waters during the
period of summer stratification. This condition was also recorded in the lake
during the early 1900s, when oxygen depietion contributed to a major summer
kill of cisco, a coldwater fish species. There appears to have been Tittle
change in the summer dissolved oxygen characteristics of Okauchee Lake over
the 70-year period of record. During winter, oxygen concentrations appear
adequate tn most waters of the open lake to support fish and other aquatic
life. Winterkill of fish has been a problem, however, in some of the shallow,

localized bays.

Okauchee Lake supports a large and relatively diverse community of warm water
fish, including a variety of forage fish, panfish, and larger sportfish
including walleye, smallmouth bass, largemouth bass, and northern pike. The
DNR stocked many of these species in Okauchee Lake between 1933 and 1957. In

1978, walleye fingerlings were stocked in the lake.

Table VI-1 summarizes phosphorus, chlorophyll, and secchi depth measurements
made between 1973 and 1978 on Okauchee Lake. These measurements should be
considered representative only of the deeper lake waters, and not of the many
shallow bays. This table shows that the water guality was generally good.
However, the potential exists for some deterioration of the water quality,
based on the amount of phosphorus present in the lake. Table VI-2 shows the
chlorophyll and water clarity conditions which might be expected in Okauchee
Lake as a result of the existing phosphorus concentrations. This table shows
that, on the average, less clear water might be expected than what was
measured during the 1973-1978 period. The reason why the lake clarity is not
as degraded as expected, based on the phosphorus concentrations, is not clear,
although this phenomenon has been noted to be common for lakes in southeastern

Wisconsin (Lillie and Mason, 1983).

Finally, periodic dredging has been required to maintain a suitable depth in
the navigation channel connecting Tierney Bay and Okauchee Lake. Although the
channel was dredged in the summer of 1985, upland erosion and channel bank
slumping will eventuaily fill the channel with sediment, making it
nonnavigable by power boats or aquatic weed harvesting equipment needed for
the bay. In addition, sedimentation of Icehouse Bay, caused by the
reconstruction of State Highway 16, has resulted in decreased water depths and

more substrate for aquatic weed growth.

Lower Okauchee and Upper Oconomowoc Lakes

Lower Okauchee and Upper Oconomowoc lakes were formed in 1911 and 1961
respectively by damming the Oconomowoc River below Okauchee Lake. Both lakes
are small and shallow. Lower Okauchee Lake is 47 acres, has a maximum depth
of 14 feet and an average depth of 7.6 feet. Upper Oconomowoc Lake is
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Table VI-1. Existing Water Quality Conditions For Okauchee Lake(1.)

Water Quality Trophic Status Wisconsin Lakes
Parameter Range Average Index Water Quality Index (2.)
Total Phosphorus(3.) 53

(mg/ L) .01 to .05 0.03¢4.> (mesotrophic) good
Chlorophyll-a¢5.} 52

(ug/) 4.0 to 14.9 8.9 {mesotrophic) good
Secchi Disc Depth(5.) 48

(feet) 4.7 to 8.5 7.3 (mesotrophic) good

1. Water quality data from the Okauchee Lake Management Plan prepared by

the Southeastern Wisconsin Regional Planning Commission.

These data are for the main lake basin only, and do not reflect water quality
conditions in the many bays that occur along the shoreline of the lake.

2. See Table III-2.

3. Concentration during spring turn-over.

4, Concentration may be stighltly elevated due to arsenic interference with test.
5. Average summer values,

.............. e e L ¢ ¢ W T T e bl £k e e -

Table VI-2. Expected Algae and Water Clarity Conditions In Okauchee Lake
Resulting From Total Phosphorus Concentraticns Measured In The Lake(1.)

Measured Calculated Trophic Status Wisconsin Lakes
Parameter value value Index Water Quality Index(2.)
Total Phosphorus
(ma/L) 0.03¢3.»
Chiorophylli-a 54
Cug/ Ly 1A {meso-eutrophic) fair
Secchi Disc Depth 55 '
(feet) 4.6 (meso-eutrophic) poor

1. These conditions describe the long-term potential water quality for the main
lake basin only, and rot for bays along the shoreline.

2. See Table Ilt-2.

3. This concentration may be slightly elevated due to arsenic interference.
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36 acres, has a maximum depth of 14 feet and an average depth of 7.4 feet.
Both lakes were formed over what was primarily marshland, and as a result have
mucky, nutrient-rich bottoms.

The hydroltogy of these lakes is dominated by the Oconomowoc River, which
accounts for 97 percent of the inflow and outflow. Groundwater flow during
1976-77 moved in a southerly direction, away from these two lakes. The
residence times for water in each of these two lakes during a year of normal
precipitation is less than one week.

Water quality information for these two lakes is limited, but enough
information exists to indicate these lakes are fertile. Water clarity was
measured in these lakes during the summer of 1977. In Lower Okauchee Lake, the
summer secchi depth ranged from five to 7.7 feet, averaging 6.7 feet. Upper
Oconomowoc Lake had secchi depths ranging from 4.7 to 7.1 feet, with an
average of 5.5 feet. These average water clarity measurements are indicative

of meso-eutrophic lakes.

The most serious use problem in these lakes is weed growth, which covers 75 to
80 percent of the lake bottoms. Weed species present include milfoil and
coontail, generally considered indicative of enriched waters. The same aguatic
weed control program used on Okauchee Lake, including mechanical harvesting
and chemical control, is used on these two lakes.

Because these lakes are shallow and their water volumes are replaced in such a
short time, the lakes do not stratify during the summer. As a result, there is
no depletion of dissolved oxygen, and the oxygen concentrations are high
enough at all depths throughout the year to support fish and other aquatic

life.
LAND USE AND NONPQINT POLLUTANT SOURCES

Table III-4 shows the portion of the Okauchee Lake Subwatershed inventoried
for land use and nonpoint pollutant sources. The inventory corridor included
3,361 acres, or 48.9 percent of the subwatershed. The lands inventoried were
almost equally divided between urban and rural land uses. Rural lands in the
inventory corridor covered 1,823 acres while urban lands in the inventory

corridor covered 1,538 acres.

Table III-5 shows the composition of rural lands inventoried in the
subwatershed. Row crops comprise the most significant part of the rural land
use. These croplands cover 1,006 acres, or slightly over half of the rural
inventory area. Two-thirds of the acres in row crops, or 640 acres, are
planted in rotation. The remaining one-third of the cropland acres, or

346 acres, are planted to row crops year after year. Little of this cropland
has conservation practices applied at this time.

The remaining acreage has little potential for generating pollutants.
Grasslands and wetlands cover 519 acres, or 28 percent of the rural inventory
corridor, while generaily well-managed pastures and woodlots cover 308 acres,

or 16 percent of the rural inventory corridor.
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Much of the agricultural land in the inventory corridor is internally drained,
and does not pose a threat to surface waters. Tables II1-6 and III-7 present
the characteristics of the soil erosion problem on only those inventoried
lands in the Okauchee Lake Subwatershed having a potential to contribute
sediment and associated pollutants to the surface water system.

Table ITI-6 shows that an estimated 2,030 tons of soil are eroded in the
Okauchee Lake Subwatershed each year as a result of upland sheet and rill
erosion. Thirty-one per cent of the sheet and rill erosion in the subwatershed
is coming from lands losing soil at a rate less than three tons per acre per
year (t/a/y). These lands are not targeted for control practices. The
remaining 69 percent of the sheet and riil erosion is coming from lands
targeted to receive control practices. Two percent of the sheet and rill
erosion is coming from lands losing soil at a rate of three to five
tons/acre/year, 54 percent is coming from lands losing soil at a rate of five
to 10 t/a/y, and 13 percent of the sheet and rill erosion occurs on lands
losing soil at a rate exceeding 10 t/aly.

A determination was made during the initial phases of the inventory that
streambank erosion along the Oconomowoc River, and roadside erosion were not
widespread enough to warrant a detailed survey. A detailed assessment of qully
erosion in rural portions of the inventory corridor was not made during this
nonpoint source inventory, either. It is expected, however, that streambank,
roadside and gully stabilization needs will be found in some areas by LCC
staff during project implementation. This is indicated by a preliminary
inventory of nonpoint sources in the Okauchee Lake Subwatershed made during
preparation of A Water Quality Management Plan For Okauchee Lake (SEWRPC,
1981). This inventory, summarized in a SEWRPC staff memorandum concerning
urban and rural nonpoint sources of water potlution in the Okauchee Lake
Subwatershed (SEWRPC, 1981) found 38 sites where soil erosion was a concern.

Seven of these sites (site numbers 13, 20, 21, 30, 31, 36 and 38) included
gutly erosion, roadside erosion, and streambank erosion sites in the inventory
corridor established for this priority watershed project. Specifically, sites
identified that are in the rural inventory corridor include five sites of
waterway erosion covering 2.5 acres, one site of roadside erosion covering .
acre, and one site of streambank erosion stretching 2,000 feet. The LCC staff
will use these preliminary inventory results as a start in identifying gully
erosion, streambank erosion, and roadside erosion needs in the subwatershed.
These needs will be identified, and management categories assigned during

implementation of this priority watershed plan.

A detailed takeshore erosion survey was conducted using a boat to scan the
shoreline of Okauchee Lake. Although shoreline erosion is a common concern of
many lakeshore property owners who may be losing property, only those areas
judged to be having a significant impact on the public use of the lake were
considered critical areas for purposes of the Wisconsin Nonpoint Source MWater
Pollution Abatement Program. One critical site was identified. This is the
shoreline of the Tierney Bay navigation channel, which connects the bay to
Lake Okauchee. Eroding uplands and slumping channel banks resulted in the
channel becoming nonnavigable for power boats and weed cutting equipment.
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The channel was dredged in the summer of 1985, and use of the channel is now
very heavy. The uplands and channel banks need stabilization to maintain the
navigation channel and provide greater public use of both the lake and Tierney’

Bay.

Tables III-8 and III-9 show the pollution potential from animal waste in the
Okauchee Lake Subwatershed. These tables show that animal waste is of little
concern as a pollution source in this subwatershed. Table III-8 shows that of
the five livestock operations in the subwatershed, four are either
hydrologically disconnected from the Oconomowoc River and Okauchee Lake, or
are so well buffered from these waters that the phosphorus is filtered from
the runoff water before entering the surface channel network. The sole
barnyard that contributes phosphorus to the surface channel network
constitutes a small portion of the phosphorus load to the lake.

Table III-9 shows that there are no critical lands predicted to be spread with
manure during the winter in the Okauchee Lake Subwatershed. However, manure
spread or stored on unsuitable lands during other times of the year may pose a
pollution hazard. Where these problems occur, they will be identified by
project staff during implementation.

Table III-11 shows the pollutant generation from lands within the urban
inventory corridor of the Okauchee Lake Subwatershed. This table shows that
about 156 tons of suspended solids, 655 pounds of phosphorus, and 254 pounds
of lead are generated annually by all lands within the urban inventory
corridor. The urban area thus contributes 12 percent of the phosphorus load
(see Table VI-6), and virtually all of the lead load, to Okauchee tLake.

Table VI-3 shows the composition and poilution potential of the different
urban land uses in the Okauchee Lake Subwatershed. This table shows that
traditional urban land uses, such as residential, commercial, industrial, and
construction areas, encompass about 75 percent of the land uses inventoried in
the urban corridor. The remaining areas are actually rural land uses
contained within the urban inventory corridor. These residential, commercial,
industrial, and construction areas generated 97 percent of the suspended
solids, 98 percent of the phosphorus, and 99 percent of the lead loads coming

from within the urban inventory corridor.

Table VI-3 shows that the major urban land use in the Okauchee Lake
Subwatershed is residential. The 1075 acres of residential land use account
for 92 percent of the urban land area, 69 percent of the suspended solids
generation, 72 percent of the phosphorus generation, and 50 percent of the
lead generation from the urban area. These residential areas do not have curb
and gutter drainage. In many areas, there fis grassed swale drainage, which
provides excellent infiltration and pollutant filtering. In some areas,
however, the grassed swales have been destroyed by homeowners to facilitate
lawn maintenance, and runoff waters are channeled along the gravel road
shoulders. Residences along most of the shoreline have lawns established
between the driveways or roads and the lake. This provides additional

buffering.

Although these residential areas alveady have, for the most part,
characteristics that 1imit the generation and transport of pollutants to these
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Table VI-3.Estimated Pollutant Generation From Urban Land Uses In The
Okauchee Lake Subwatershed(1.)

Pollutant Generation(Lbs./Year)

Suspended
Land Use Arealacres) Solids Phosphorus Lead
Low Density
Residential 445 9980 18 4
Medium Density
Residential¢2.) 249 39202 102 45
Medium/High
Density
Residential(2.) 381 159722 343 76
Commercial(2.) 78 &4T43 120 123
Industrial(2.} 1 396 1 1
Construction 19 29826 56 2
SUBTOTAL 1173 303919 640 251
Other(3.) 365 8149 15 3
TOTAL 1538 312068 655 254

1. Data compiled by the Southeastern Wisconsin Regional Planning Commission.
2. Pollutant loads from these land uses will affect mainly the extreme
southwestern bay of Okauchee Lake, Lower Okauchee Lake, and Upper Oconomowos
Lake. This is because these polliutant loads enter near the outlet of Okauckee
Lake.

3. These lands include rural land uses contained within the urban area.
Wetlands, woodlands, recreation lands, and open lands are included.
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lakes, they can pose a water pollution threat where housekeeping practices are
poor. lawn fertilizers and pesticides, lteaves, leaf ashes from burning, grass
clippings, and improperty disposed waste oil or household chemicals can all
contaminate the lakeshore waters.

The distribution of these residential areas around Okauchee Lake is
significant. In general, the low density residential areas, which produce low
unit area toads of pollutants, occur along the northern, eastern, and western
shores of the lake. There are four storm sewers or drainage ditches draining
to the lake from these areas. The medium and medium/high density residential
areas are mainly confined to the southern end of Okauchee Lake, and to Lower
Okauchee Lake. Since these are the areas producing most of the urban pollutant
load to the lake, the urban impact can be expected in the lower part of
Okauchee Lake, Lower Okauchee Lake, and Upper Oconomowoc Lake, other than in
the main lake basin. There are two storm sewer outfalls or drainage ditches
draining to Lower Okauchee Lake from this area, and four draining to Upper

Oconomowoc Lake.

The commercial land use comprises 78 acres, or only six percent of the urban
area in the subwatershed. This commercial area generates 21 percent of the
suspended solids, 19 percent of the phosphorus, and 49 percent of the lead
from the urban lands. These commercial areas are located at the southern end
of Okauchee Lake, near the lake outlet to Lower Okauchee and Upper Oconomowoc
Lake. A small portion of the street surface in the commercial area is provided
with curb and gutter drainage. There are two storm sewer outfalls that drain
this commercial area. These outfalls drain to Lower Okauchee Lake. These
Street areas, located in the Village of Okauchee, are currently swept about

once per year by Waukesha County.

Industrial and construction land uses are not significant in area, although
construction areas are estimated to be producing about 10 percent of the
suspended sediment and phosphorus coming from the urban Tands.

Roadside erosion sites, gully erosion sites, and other sites where erosion
requires stabilization were not specifically identified as part of this
priority watershed project. However, needs in these areas can be expected to
occur. This is indicated by a preliminary inventory of nonpoint sources in the
Okauchee Lake Subwatershed made during preparation of A Water Quality
Management Plan For Okauchee Lake (SEWRPC, 1981). This inventory, summarized
tn a SEWRPC staff memorandum concerning urban and rural nonpoint sources of
water pollution in the Okauchee Lake Subwatershed, revealed 27 erosion sites
in the urban portions of the subwatershed. Of these 27 sites, eight were
eroding construction sites, and six were shoreline erosion sites. The eroding
construction sites were re-inventoried for this priority watershed plan, and
no significant problems were found. Similarly, the lakeshore erosion survey
found no significant sites other than the Tierney Bay Channel site discussed

earlier in this chapter.

The remaining 14 sites include waterway erosion, roadside erosion, and other
areas needing stabilization. These site numbers are 40, 42, 43, 44, 45, 46,

48, 51, 52, 54, 55, 57, 59 and 61.
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Specifically, the preliminary inventory revealed three sites of waterway
erosion covering 1.6 acres, four sites of roadside erosion covering 2.7 acres,
and seven sites of general erosion covering 2.5 acres. The LCC staff will use
these preliminary inventory results as a basis in identifying gully, roadside,
or other erosion needs in the urban area of the subwatershed. These needs will
he identified, and management categories assigned during implementation of
this priority watershed plan.

Construction erosion associated with the reconstruction of State Highway 16
has been a concern. The State Highway 16 project involves a total of about

12 miles between Pewaukee and Oconomowoc. During 1978-79, 8.6 miles of the
reconstruction was completed before the project was suspended due to lack of
funding. The suspension of work resulted in some unstabilized roadcuts along
the highway right-of-way in the direct drainage to Okauchee Lake. These
unprotected roadcuts resulted in sedimentation in Icehouse Bay. The roadcuts
were eventually stabilized, but renewed construction of the highway, scheduled
for 1987-89, could pose a threat to Icehouse Bay if construction erosion
controls are not used. Stormwater runoff from the completed highway could also
pose a water quality threat to the bay if appropriate control measures are not
incorporated into the highway designs. The Wisconsin Department of
Transportation is currently investigating alternative stormwater discharge
locations in in order to minimize the impact on Icehouse Bay.

WATER RESOURCES OBJECTIVES

The QOconomowoc River

The water resources objectives for the portion of the Oconomowoc River between
North Lake and Okauchee Lake include: 1) protecting the game fish spawning
areas and the resident forage fish community by maintaining the adequate
dissolved oxygen, low phosphorus, and good physical habitat conditions that
currently exist on this part of the river, and 2) protecting the existing
recreational quality of the river by maintaining the high bacteriological
quality of the water currently existing in this part of the river.

Okauchee Lake, Lower Okauchee Lake and Upper Oconomowoc Lake

The water resource goal for these lakes is stated in A Water Quality
Management Plan For Okauchee Lake (SEWRPC, 1981). The stated goal is to
provide a level of water quality in the lakes suitable for full recreational
use and support of a healthy warmwater fishery. Five specific problems
identified earlier in this chapter need to be discussed with respect to this

goal. These are;:

1. the moderately high phosphorus concentrations in the central basin of
Okauchee Lake, which increases the potential of the lake to develop more
frequent and severe water quality problems associated with algae growth,

2. the extensive nuisance growths of aquatic weeds in these lakes,

3. the depletion of dissolved oxygen in the bottom waters of Okauchee Lake
during the summer,
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4. occasional winterkill of fish in isolated bays of Okauchee Lake, and

5. impaired navigation in the Tierney Bay Channel.

As discussed below, the Nonpoint Source Control Program alone will have little
impact on most of these problems, but can serve to protect the Takes from

further degradation.

The Southeastern Wisconsin Regional Planning Commission has established a
criterion of .02 mg/1 phosphorus in these lakes at spring turn-over as a means
to reduce their eutrophic potential to a level consistent with meeting water
quality goals. A secondary criterion of .03 mg/1 phosphorus for southeastern
Wisconsin lakes has been suggested in the literature as a means of achieving
"good" water quality (Lillie and Mason, 1983).

Table VI-4 shows the reduction in the existing phosphorus loading to Okauchee
Lake that is needed to achieve various concentrations of inlake phosphorus,
and consequently various degrees of water quality. Although the secondary
criterion is already being met in Okauchee Lake, a 33 percent reduction in the
phosphorus loading is needed in order to achieve the .02 mg/1 phosphorus
criterion recommended by SEWRPC. It is important to note that these estimates
apply only to the central basin of the lake, and not to the many shallow bays

or the other two lakes.

Tabte VI-5 shows the relative importance of all phosphorus sources in the
drainage to Okauchee Lake, summarizes the percent reduction of the phosphorus
load from each of these sources that we can expect to achieve under ideal
circumstances, and estimates the phosphorus load reduction that might be

achieved for Okauchee Lake.

Several important conclusions can be drawn from Table VI-5. The feasible
reduction in the phosphorus load to Okauchee Lake is only 20 percent from
control of rural and urban nonpoint sources. The control of septic systems
would be required to bring about a 33 percent reduction in the phosphorus

load.

Also important is the distribution of these sources around Okauchee Lake.
Since much of the potential for pollution from septic systems and the urban
areas occurs near the southern end of the lake, reduction of phosphorus loads
from these sources will have a limited impact on the main lake basin of
Okauchee Lake. The impact on Lower Okauchee Lake and Upper Oconomowoc Lake is
more difficult to assess. There could be some impact on shallow bays in these
Takes, but the water quality of Okauchee Lake will continue to determine the
trophic status of these two lakes since it provides most of the nutrient
loading. Control of septic systems may not be a factor for Lower Okauchee Lake
and Upper Oconomowot¢ Lake, since previous mapping of the groundwater flow
network indicated that the groundwater flow is away from these lakes.

The objectives of the Nonpoint Source Control Program for the Okauchee Lake
Subwatershed are:

1. to maintain the aesthetic qualities of QOkauchee, Lower Okauchee, and Upper
Oconomowoc lakes. This will be done by reducing the phosphorus load to





Table VI-4. Estimated Water Quality Impacts On Okauchee Lake From Different Phosphorus

Loading Reduction Levels

Phosphorus Load

Reduction From

{lbs.) Present Load
6720(2.) 0
5846 13%
4973 26%
4480 3%

1. See Table III-2.

PREDICTED AVERAGE CONDITIONS

Total Secchi
Phosphorus Chiorophyll-a bisc Depth
(mg/L) (ug/) (fr.)
03(3.) 10.9 4.6
0.026 9.5 5
0.022 8.2 5.4
0.02 (4.) 7.5 5.6

2. This is the estimated existing load based on the Dillon-Rigler Model
and an in-lake phosphorus concentration of .03 mg/t.
3. This is the secondary criterion proposed for Okauchee Lake.

4, This is the primery standard established for Okauchee Lake by the Regional

Trophic Status

Wisconsin Lakes

Planning

Index Water Quality Index(1.)
55 fair to good
53 good
51 good
50 good
Commission.

- 01T
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these lakes through urban and rural nonpoint source practices. Although
the inlake phosphorus concentrations are not expected to decrease
significantly as a result of these practices, the load reduction will
comprise an important first step towards the .02 mg/1 phosphorus
concentration established by SEWRPC as desirable for these lakes.

2. to protect these waterbodies from developing water quality problems
associated with lead and other toxic materials present in urban runoff.

3. to improve the long term navigability of the Tierney Bay Channel, by
decreasing sedimentation from eroding channel banks and uplands.

4. to protect the Takes from construction erosion and stormwater runoff, by
encouraging development of necessary ordinances.

The Nonpoint Source Control Program will not have a noticeable impact on the
nuisance growths of aquatic weeds in these lakes, for two reasons. First, the
predicted reduction in the phosphorus load is anticipated to be small.
Secondly, the rooted weeds can also use the bottom sediments as a phosphorus
source. A combination of mechanical or chemical weed control, and selective
dredging, as outlined in A Water Quality Management Plan For Okauchee Lake,
will be needed to alleviate problems caused by weed growths in the extensive
shallow areas of these lakes.

The Nonpoint Source Control Program will not have a noticeable impact on low
dissolved oxygen concentrations in the bottom waters of Okauchee Lake during
periods of summer stratification, or on winterkill conditions that occur as
isolated instances in some of the bays of Okauchee Lake.

RURAL NONPOINT SOURCE CONTROL STRATEGY

Table ITI-7 shows that 126 acres of control practices will be needed to bring
the sheet and rili erosion rate on these lands down to a range acceptable for
purposes of water quality protection. Conservation tillage will be the
practice most widely recommended, with an estimated 108 acres needed. 1In
addition, 18 acres of pasture management will be needed. Table III-7 shows
that the application of conservation tillage and pasture management practices
on upland areas will reduce the soil erosion on lands constituting a high

potlution hazard by 46 percent.

The proposed strategy for controlling rural nonpoint pollutant sources is
presented below. Changes may be needed in the inventory data as each site in
the rural areas is visited by project staff during implementation. When this
occurs, changes in the rural pollution control strategy may be made to reflect

the new information.

Poltutant Management Categories for each major type of source are as follows:

1. Upland Sheet and Rill Erosion Sources

- Management Category I. These are the ranked farms which cumulatively
contribute the top 50 percent of the portion of the soil erosion that
ate greater than three tons/acre/year, or those

e
is occurring at a rate great

LEIDUIT < L
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Table VI-5. Feasibility of Reducing The Phosphorus Loading Te Okauchee Lake

Portion of Phosphorus Load
That Can Reasonably Be Removed
From The Source Category

Portion of the Phosphorus
Load Contributed By
The Source Category

Pollutant Source
Category

Agricultural Runoff
(sediment phosphorus) 3% 46%

Agrieultural Runoff

{soluable phosphous) 3% 5%
Barnyard Runoff 1% 90%
Manure Stack Runoff 1% T 90%
Urban Runoff 13% 30%
Septic Systems(2.) 13% Q9%
Atmospheric Deposition 12% 0%
2.)
Load From North Lake 54% 28%

1. This figure = (column B)*{column C).

2. Based on information in the Okauchee Lake Management Plan, prepared by SEWRPC..
Actions needed to reduce phosphorus loading from septic systems are

currently being investigated through a feasibility study. This study is limited

to septic systems along the ltake in the Town of Ocanomowoc.

3. The total feasible reduction is valid only for the extreme southwesterly bay of
Okauchee Lake, Lower Okauchee Lake, and Upper Oconomowoc Lake. This is

because most of the urban pollutant loading and a significant portion of the
septic system loadings occur near the outlet. of Okauchee Lake.

Feasible
Phosphorus Load
Reduction{1.)

1%

<1%

<1%

<1%

L%

13%

0%

15%

Total without septic sys
control:  20%(3.)
Total with septic system

control:  33%¢3.)
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farms having at least 240 tons/year of soil erosion targeted for
control. In addition, any single field in the inventory corridor
eroding at a rate exceeding seven t/a/y will be placed in this
management category.

Management Category II. The remaining lands in the Okauchee Lake
Subwatershed that have soil erosion exceeding three t/a/y will be
piaced in this management category.

Management Category III. Fields that are currently eroding less than
three t/a/y are not eligible for cost sharing, and are placed in this
management category.

Since the rural upland sheet and rill erosion survey did not assess waterway,
gully, or streambank erosion sites, the need for controlling these sources
will be assessed during implementation. The five sites of waterway erosion,
one site of roadside erosion, and one site of streambank erosion identified by
the preliminary inventory of rural nonpoint sources conducted during 1981-82
will be reviewed to determine their significance as sources of sediment.
Management categories will be assigned to these sources by project staff at
the time they are assessed. In addition, other sites may be identified and

assessed.

2,

Barnyard Runoff Sources

Management Category II. The only barnyard contributing phosphorus to
surface waters in the Okauchee Lake Subwatershed is placed in this

management . category.

Management Category III. Barnyards that are well buffered from the
surface channel network, and that produce no loading of phosphorus to
the surface waters according to the ARS Model, are not eligible for

cost sharing.

Runoff of Winterspread Manure

Management Category III. Farms that currently receive no winterspread
manure on critical acres are placed in this management category for
manure spreading. This currently is estimated to include all five
livestock operations in the subwatershed. The assignment of management
categories for manure spreading may be amended to take into
consideration the improper storage or spreading of manure during other

times of the year.

Shoreline Protection

Management Category II. The Tierney Bay Channel bank erosion and
associated upland erosion is placed in this management category.

Management Category III. 1In general, other takeshore erosion sites

will be piaced in this category, unless a significant impact on public
use of the lake can be shown.
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URBAN POLLUTION CONTROL STRATEGY

On—site infiltration of rainfall runoff waters is generally good for the types
of residential areas found in the Okauchee Lake Subwatershed, and the existing
grass swale drainages provide additional infiltration of runoff waters, and
some pollutant filtration, where they occur. Information and education
programs will be the main tool used to control poliution associated with the
urban land uses in the Okauchee Lake Subwatershed. The goal of the information
and education program will be to promote good housekeeping practices in the
subwatershed, so that the amounts of nutrients, sediment, and hazardous
materials available for transport to the lake will be reduced. Details of the
information programs for urban areas are presented in Chapter XIV.

A closer assessment of the need and practicality of controlling lead and other
toxic materials in the urban runoff to Okauchee Lake will be made by the
Department of Natural Resources during plan implementation.

In addition, practices needed ’2 control gully erosion and roadside erosion in
urban areas will also be eligible for cost sharing. These sites will be
identified by the LCC staff during project implementation. The preliminary
urban inventory data collected during 1981-82 will be used as a basis for
identifying sites needing erosion controls. The LCC staff will make a
determination of management categories for each site at that time. Other sites
will be identified and assessed as needed.

A Water Quality Management Plan For Okauchee Lake (SEWRPC, 1981) recommends
implementation of construction erosion control ordinances by Waukesha County,
the City of Delafield, the villages of Chenequa and Oconomowoc Lake, and the
towns of Merton, Oconomowoc, and Summit. As part of the urban pollution
control strategy for Okauchee Lake, the Nonpoint Source Control Program witl
encourage, and provide some support, for the modification or development of
construction erosion and stormwater management ordinances where it is felt
appropriate for water gquality purposes. Chapter XIV of this plan details how
this assistance will be made available.

Finally, the Wisconsin Department of Natural Resources, the Wisconsin
Department of Transportation (DOT), and Waukesha County will work together to
assure that the construction and post-construction runoff from the State
Highway 16 reconstruction project will have minimal environmental impacts.
This cooperation will be an outgrowth of the agreement between the DNR and DOT
to minimize environmental impacts associated with highway projects.

INTEGRATION OF PROGRAMS IN ACHIEVING WATER RESOURCES OBJECTIVES

A Water Quality Management Plan For Okauchee Lake, prepared by the
Southeastern Wisconsin Regional Planning Commission (1981), includes
recommendations in several program areas outside the scope of the Nonpoint

Source Control Program. They include:

1. modification of local zoning ordinances,

2. provision of sanitary sewer service to portions of the drainage area
directly tributary to the lake,
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revision of the Waukesha County Community Health Code to address the
operation, maintenance, and inspection of privately owned on-site sewage
disposal systems that would not be eliminated by the proposed sanitary
sewerage system, and

continuation of existing lake management activities, such as weed cutting.





- 116 -

CHAPTER VII
THE OCONOMOWOC LAKE SUBWATERSHED

EXISTING WATER RESOURCE CONDITIONS
The Oconomowoc Lake Subwatershed, including the surface area of the lake,

encompasses 2,760 acres. Oconomowoc Lake is the principle surface water
resource in the subwatershed, which is identified on Map Ii-1.

Oconomowoc Lake

The following water resource description is summarized from a preiiminary
draft of A Water Quality Management Plan For Oconomowoc Lake, being prepared
by the Southeastern Wisconsin Regional Planning Commission (SEWRPC, 1985).

Oconomowoc Lake is the fourth of six major lakes in the Oconomowoc chain of
lakes, and has a surface area of 804 acres. The lake has an average depth of
30 feet and a maximum depth of 62 feet. There is relatively little shallow
area, with 41 percent of the lake having a depth of five to 40 feet and 43
percent of the lake having depths exceeding 40 feet. Bottom materials along
the entire shoreline consist of gravel, rock, sand, and mar! (deposits
containing calcium carbonate), with little or no silt or muck present.

A hydrologic budget prepared by SEWRPC for the 1976-1977 period shows the
Oconomowoc River dominates the lake hydrology, providing 76 percent of the
inflow and 93 percent of the outflow. Groundwater accounts for 16 percent of
the inflow, and there are many springs located along the lakeshore. ODuring
1976-77, all groundwater gradients measured were towards the lake. The
remaining components of the hydrologic budget include: precipitation,
accounting for five percent of the inflow; overland runoff, accounting for
three percent of the inflow; and evaporation, accounting for six percent of

the outfliow.

The lake consists of two basins, which are nearly separated hydrologically by
a bedrock sil1t that comes within three feet of the surface. Although the
northern basin is smaller, the water residence time is estimated to be twice
that of the larger basin which contains both the inlet and the outlet. The
residence time of the entire lake is estimated to be 1.2 years.

Public access to Oconomowoc Lake is adequate, principally due to a public boat
access lTocated just below the outlet of Okauchee Lake. This access is owned
by the Village of Oconomowoc Lake and leased to a private operator.

Provisions will be made by the Wisconsin Department of Transportation to
maintain access at this site following the pending reconstruction of State
Highway 16. In addition to this access site, there are three walk-in trails

and a privately owned boat ramp.

Water resources information available for Oconomowoc Lake indicates it is a
mesotrophic, or moderately fertile, lake. A study of aquatic weeds made
during August 1976 found sparse to moderate growth. The weed population was
relatively diverse, with stonewort being dominant in all areas. This species





Table VII-1. Existing Water Quality Conditions For Oconomowoc Lake(1.}

Water Quality Trophic Status Wisconsin Lakes
Parameter Range Average Index Water Quality Index (2.)
Total Phosphorus(3.) 53

(mg/L) .01 to .09 0.03 {mesotrophic) good
Chlorophyli-af4.) FAA

(ug/L) .1 to 8.4 3.9 (mesotrophic) very good
Secchi Disc Depth{4.) 41

(feet) 7.5 to 24.0 12.6 {mesotrophic) very good

1. Mater quality data from the Oconomowoc Lake Management Plan prepared by
the Southeastern Wisconsin Regional Planning Commission.

2. See Table 1I11-2.

3. Concentration during spring turn-over.

4. Average summer values.

Table VII-2. Expected Algae and Water Clarity Conditions In Oconomowoc Lake
Resulting From Total Phosphorus Concentrations Measured In The Lake

Measured Calculated Trophic Status Wisconsin Lakes
Parameter Value Value Index Water Quality Index(1.)

Total Phosphorus

(mg/ L) . 0.03

Chlorophyll-a 54

(ug/Lly 11 {meso-eutrophic) fair
Secchi Disc Depth 55

(feet) 4.6 (meso-eutrophic) poor

1. See Table I11-2.
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tends to grow in areas where the bottom, in which it is rooted, contains
relativety few nutrients. Blue-green algae, which are most commonly
associated with nuisance conditions, were the dominant type found during the
summer recreation period of 1976-77. However, chlorophyll-a concentrations
during the summer were typically below the level associated with visual
impairment, and algae growth in general is not likely to inhibit recreational
uses. This may be due in part to heavy grazing of the algae by zooplankton,
since phosphorus concentrations in the lake are high enough to support more

abundant growths of algae.

Chemical applications to control take weeds and algae have not been used on
Oconomowoc Lake since 1974-1975. Swimmer's itch, caused by a microscopic
parasite, has been a regular problem in the lake, however, and has required
chemical control applications since at least 1965.

Data for Oconomowoc Lake collected during 1976-77 showed adequate dissolved
oxygen during the winter. MWinterkill of fish due to low dissolved oxygen
concentrations has not generally been a problem. During periods of summer
stratification, however, there is total oxygen depletion in the bottom waters

of the lake.

In 1970, Oconomowoc Lake was reported to have a well-balanced population of
game and panfish. Fish collections made during 1975 included two watch
species. These are the least darter and the pugnose shiner. Overatl, the
fish population is large, diverse, and considered to reflect good water
quality. Similarly, the community of bottom-dwelling organisms reflects this
good water quality, with the dominant species being one indicative of

mesotrophic lakes.

Table VII-T summarizes phosphorus, chlorophyll, and secchi depth measurements
made in Oconomowoc Lake during 1976-77. These three parameters are commonly
used to assess the trophic status of lakes (see Chapter III ). This table
shows good water quality with respect to phosphorus, although the
concentrations observed are slightly higher than those believed necessary to
support nuisance algae blooms. HWater quality is very good with respect to

chlorophyll-a and water clarity.

Tabte VII-2 includes estimates of the long-term eutrophic potential of
Oconomowoc Lake, based on the amount of phosphorus in the lake. This table
shows that there is currently less algae and greater water clarity than might
be expected, given the moderately high level of nutrient enrichment in the
lake. In fact, the observed water clarity in the lake is characteristic of
oligotrophic lakes, or those lakes which are very low in nutrients. The low
trophic response to nutrient enrichment is typical of lakes in southeastern
Wisconsin (Lillie and Mason, 1983). In the case of Oconomowoc Lake, intensive
grazing pressure on algae populations by zooplankton may be in part
responsible for the low chlorophyll-a concentrations and the good water

clarity (SEWRPC, 1985).
LAND USE AND NONPOINT POLLUTION SOURCES

Table III-4 shows the portion of the Oconomowoc Lake Subwatershed inventoried
for land use and nonpoint pollution sources. The inventory corridor included
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1,317 acres, or about 48 percent of the subwatershed. The lands inventoried
were almost equally split between urban and rural land uses. Rural Tlands in
the inventory corridor covered 586 acres and urban lands in the inventory

corridor covered 731 acres.

Table III-5 shows the composition of rural lands inventoried in the
subwatershed. Row crops cover 178 acres, or 31 percent of the rural inventory
corridor. Nearly all of this acreage is in continuous row crops. Little of
this cropland has conservation practices, and is a potential source of
sediment. The remaining acreage in the rural inventory corridor is made up of
land uses having low potential for producing sediment. These lands, including
woodlots, pastures, wetlands, farmsteads, and grasslands, cover 410 acres, or

69 percent of the rural inventory area.

Table III-6 summarizes for the Oconomowoc Lake Subwatershed the
characteristics of the rural sheet and rill erosion caused by rainfall and
runoff. An estimated 1,682 tons of soil are eroded in the Oconomowoc Lake
Subwatershed each year as a result of this upland sheet and rill erosion.
Eight per cent of the sheet and rill erosion in the subwatershed is coming
from lands eroding soil at a rate less than three t/a/y. These lands are not
targeted for control practices. The remaining 92 percent of the sheet and
rill erosion is coming from lands which are targeted to receive control
practices. A large proportion is coming from lands eroding soil at rates
between five and 10 t/a/y, and 18 percent, a significant portion, is coming
from lands eroding soil at a rate exceeding 10 t/a/y. This distribution of
the soil erosion indicates that a fairly high level of erosion control can be
achieved by treating the acreage losing soil at rates exceeding three t/a/y.

In addition to water erosion, wind erosion is a concern on some of the
croplands in this subwatershed. Although a detailed assessment of the water
pollution potential posed by windborne sediment has not been made, plumes of
windborne sediment have been observed within the subwatershed during periods
when winds are forceful and the ground is without a cover crop. An assessment
of the need for additional controls to reduce the potential of sedimentation
and nutrient transport caused by wind erosion will be made in the Oconomowoc

Lake Subwatershed during implementation.

A determination was made during the initial phases of the inventory that
roadside erosion was not widespread enough to warrant a detailed survey.
Therefore, detailed assessment of gully erosion in rural portions of the
inventory corridor was not made during this nonpoint source inventory.
Roadside and gully stabilization needs may be found in some areas by LCC staff
during project implementation. These needs will be identified, and management
categories assigned during the implementation of this priority watershed ptlan.

A detailed lakeshore erosion survey was conducted by boat to scan the
shoreline of Oconomowoc Lake. Although shoreline erosion is a common concern
of many lakeshore property owners who may be losing property, only those areas
judged to be having a significant impact on the public use of the lake were
considered critical areas for purposes of the Wisconsin Nonpoint Source Water

Pollution Abatement Program. No critical sites were identified.






There are no livestock operations in the Oconomowoc Lake Subwatershed, hence
livestock waste in the subwatershed is not a source of nutrients or pathogens.

Table III-11 shows the pollutant generation from lands within the urban
inventory corridor of the Oconomowoc Lake Subwatershed. This table shows that
about 20 tons of suspended solids, 80 pounds of phosphorus, and 56 pounds of
lead are generated annually by all lands within the urban inventory corridor.
The urban area thus contributes only three percent of the phosphorus load (see
Table VI-6), but virtually all of -the .lead load to Oconomowoc Lake.

Table VII-3 shows the composition and pollution potential of the different
urban land uses in the Oconomowoc Lake Subwatershed. This table shows that
traditional urban land uses, such as residential, commercial, industrial, and
construction areas, encompass about two-thirds of the land uses inventoried in
the urban corridor. The remaining one-third of the area is actually rural
land uses contained within the urban inventory corridor. These residential,
commercial, industrial, and construction areas generated 87 percent of the
suspended solids, 88 percent of the phosphorus, and 98 percent of the lead
loads coming from within the urban inventory corridor.

Table VII-3 shows that the largest urban land use_ in the Oconomowoc Lake
Subwatershed is low density residential. The 459 acres of residential land
use account for 93 percent of .the urban land area, but only account for 30
percent of the suspended solids generation, 26 percent of the phosphorus
generation, and 10 percent of the lead generation from the urban area. These
residential areas do not have curb and gutter drainage, and residences along
most of the shoreline have lawns established between the driveways or roads
and the lake. This provides additional buffering. '

Although these residential areas already have, for the most part,
characteristics that 1imit the generation and transport of pollutants to these
lakes, they can pose a water pollution threat wheré housekeeping practices are
poor. Lawn fertilizers and pesticides, leaves, leaf ashes from burning, grass
clippings, and improperly disposed waste oil or household chemicals can all

contaminate the lakeshore waters.

The commercial land use comprises only 25 acres, or five percent of the urban
area in the subwatershed. This commercial area, however, generates 51 percent
of the suspended solids, 56 percent of the phosphorus, and 73 percent of the
Tead from the urban lands. Industrial and construction land uses do not cover
much area, and do not contribute substantially to pollutant loadings.

Roadside erosion sites, gully erosion sites, and other sites where erosion
requires stabilization were not specifically identified as part of this
priority watershed project. However, an inventory of urban nonpoint pollution
sources was conducted in the subwatershed during 1984 by staff from SEWRPC and
the Waukesha County office of the Soil Conservation Service while preparing A
Water Quality Management Plan for Oconomowoc Lake (SEWRPC, 1985). No serious
sources were found at that time.

A potential scurce of construction erosion and stormwater runoff will be the
reconstruction of State Highway 16, scheduled for 1987-89. This pending
reconstruction is part of a larger project to upgrade State Highway 16 between
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Yable VI1-3. Estimated Pollutant Generation From Urban Land Uses
In The Oconomowot Leke Subwatershed{(1.)

Pot lutant Generation(Lbs./Year)

Suspended :

Ltand Use Area(acres) Solids Phosphorus Lead
Low Density
Residential 459 10302 18 5
Medium Density
Residential 0 0 0 0
High
Density
Residential ] 0 0 0
Commercial 25 17664 39 40
Industrial 8 3810 7 10
Construction 2 3140 6 <1

SUBTOTAL 494 34916 70 55
Other(2.) 237 5249 10 1

TOTAL 731 40164 80 56

1. Data compiled by the Southeastern Wisconsin Regional Planning Commission.
2. These lands include rural {and uses contained within the urban area.
Wetlands, woodlands, recreation lands, and open lands are included.
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Pewaukee and Oconomowoc. Most of the construction of the new freeway will be
completed along the existing alignment of State Highway 16. Two new bridges
will be constructed over the Oconomowoc River south of the Okauchee Lake Dam,
and a new bridge will be completed over the river for a frontage road north of
the freeway. A frontage road to be located south of State Highway 16 will
require realignment of the Oconomowoc River and construction of a new river
channel. Approximately 1200 feet of highway east of the Oconomowoc River and
1200 feet located west of the river will drain towards the river.

WATER RESOURCES OBJECTIVES

Oconomowoc Lake

Table VII-4 shows the reduction in the existing phosphorus loading to
Oconomowoc Lake that is needed to achieve various long-term concentrations of
in-lake phosphorus. Predictions of the associated water quality are
especially difficult to make due to in-lake biological processes, as explained
above. The secondary criterion for phosphorus is already being met in
Oconomowoc Lake, and existing water clarity is excelient. A 33 percent
reduction in the phosphorus loading is needed, however, in order to achieve
the .02 mg/1 phosphorus criterion recommended by the Regional Planning
Commission, to protect the existing uses of this lake.

Table VII-5 shows the relative importance of all phosphorus sources in the
drainage to Oconomowoc Lake, summarizes the percent reduction of the
phosphorus load from each of these sources that can be expected under ideal
circumstances, and estimates the phosphorus load reduction that might be

achieved for Oconomowoc Lake.

Table VII-5 shows that a 33 percent reduction in phosphorus cannot be brought
about by the Nonpoint Source Control Program. The Nonpoint Source Control
Program could bring about a 17 percent decrease in the phosphorus load.

Little of this, however, will come from urban and rural practices installed in
this subwatershed since these practices are anticipated to control only three
percent of the existing load. Instead, the control of the trophic status and
phosphorus toading from Okauchee, Lower Okauchee, and Upper Oconomowoc Lake
will be the greatest determinant in affecting the control achieved in
Oconomowoc Lake. Control of septic systems could bring an additional five
percent control of the nutrient load.

Given the high level of water quality that exists in Oconomowoc Lake, and the
difficulty anticipated in bringing about a significant change in the lake's
trophic status, the water resource objective for the Nonpoint Source Control
Program will be to maintain the aesthetic, recreational, and aquatic life
potential that exists in this lake. This protection will be provided by
reducing the loads of phosphorus, sediment, and toxic materials coming from
cropland, urban runoff, and potentially from construction sites.

RURAL NONPOINT SOURCE CONTROL STRATEGY

Table III-7 shows that 163 acres of control practices will be needed to bring
the sheet and rill erosion rate on these lands down to a range acceptable for
purposes of water quality protection. Conservation tillage will be the
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Table V1I-4. Estimated Water Quality Empacts,oh Oconomowec Lake From Different
Phosphorus Loading Reduction Levels

PREDICTED AVERAGE COMDITIONS

Phosphorus Load Reduction From Ph::;:zrus Trophic Status Wisconsin Lakes
(lbs.) Present Load (mg/L) Index(1.) Water Quality Index(2.)
3560¢3.) : 0 ‘ L0340y - 53 fair
2955 17% 0.025 : 51 fair
2777 22% 0.0é3 | 49 good
2350 33% 0.02 : &7 - good

1. Based on phosphorus concentrations only.

2. See Table 111-2.

3. This is the existing phosphorus load estimated by SEWRPC{SEWRPC, 1985),

and an-in-lake phosphorus concentration of .03 mg/l.

4. This is the secondary criterion proposed for Oconomowoc Lake.

5. This is the primary standard established for Oconomowoc Lake by the Regional Planning Commission.
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practice most widely recommended, with an estimated 156 acres needed. In
addition, seven acres of pasture management will be needed. Table III-7 also
shows that application of conservation tillage and pasture management
practices on upland areas will reduce the soil loss on lands constituting a
high pollution hazard by 76 percent.

The proposed strategy for controiling rural nonpoint pollution sources in the
Oconomowoc Lake Subwatershed is presented below. Changes may be made in the
inventory data as each site is visited by project staff during
implementation. The strategy outlined below will be modified as necessary to

reflect any changes in inventory information.
Pollutant Management Categories are as follows:

F. Upland Sheet and Rill Erosion Sources

- Management Category I. These are the ranked farms which cumulatively
contribute the top 50 percent of the portion of the soil erosion that
is occurring at a rate greater than three tons/acre/year, or those
farms having at least 1471 tons/year soil erosion targeted for
control. In addition, any single field in the inventory corridor
eroding at a rate exceeding seven t/a/y will be placed in this
management category.

- Management Category II. The remaining lands in the area draining to
Oconomowoc Lake that have soil erosion exceeding three t/a/y will be
placed in this management category.

- Management Category III. Fields that are currently eroding less than
three t/a/y are not eligible for cost sharing, and are placed in this

management category.

Since the upland sheet and riil erosion survey did not assess waterway or
gully erosion sites, or areas where wind erosion is contributing to water
quality problems, the need for controlling these sources will be assessed
during implementation. Management categories will be assigned to any problem
areas found by project staff.

URBAN POLLUTION CONTROL STRATEGY

On-site infiltration of rainfall runoff waters is generally good for the types
of residential areas found in the Oconomowoc Lake Subwatershed, and the
existing grass swale drainages provide additional infiltration of runoff
waters generated on streets and driveways. Information and education programs
will be used, however, to control pollution associated with residential land
management. The goal of the information and education programs will be to
promote good housekeeping practices in the subwatershed, so that the amounts
of nutrients, sediment, and hazardous materials available for transport to the
lake will be reduced. Details of the information programs for urban areas are

presented in Chapter XIV.





- 125 -

Table V11-5. Feasibility of Reducing The Phosphorus Loading To Oconomowoc Lake

Portion of the Phosphorus partion of Phosphorus Load Feasible
Poliutant Source Load Contributed By That Can Reasonably Be Removed Phosphorus Load
Category The Source Category(1.} From The Source Category Reduction{2.}
Agricultural Runoff
{sediment phosphorus) 2% 76% 2%
Agricultural Runoff
(soluabie phosphorus) 1% 5% <1%
Urban Runoff 3% 20% _ 1%
Septic Systems &% Q0% 5%
Atmospheric Deposition 18% (174 0%
Load From Ckauchee Lake 70% 20% 14%

’ Total without septic sy

controt: 17%

Total with septic syste
controls  22%

1. Based on information provided by SEWRPC.
2. This figure = (column B)*(column C).
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A closer assessment of the need and practicality of controlling lead and other
toxic materials in the runoff to Oconomowoc Lake from commercial and
industrial areas will be made by the Department of Natural Resources during

plan implementation.

In addition, practices needed to control gully erosion and roadside erosion
that may be found in urban areas will also be eligible for cost sharing.
These sites will be identified during the LCC staff during project
impiementation.

A Water Quality Management Plan for Oconomowoc Lake, being prepared by SEWRPC
(draft, 1985), recommends that Waukesha County, the cities of Delafield and
Oconomowoc, the Village of Oconomowoc Lake, and the towns of Oconomowoc and
Summit adopt effective construction erosion control programs to protect
Oconomowoc Lake from pollutant Toads that often accompany development. As
part of the urban pollution control strategy for Oconomowoc Lake, the Nonpoint
Source Control Program will encourage, and provide some support, for the
modification or development of construction erosion and stormwater management
ordinances where it is felt appropriate for water quality purposes. Chapter
X1V of this plan details how this assistance will be made available.

Finally, the Wisconsin Department of Transportation, the Wisconsin Department
of Natural Resources, and Waukesha County will work cooperatively to assure
that water quality impacts caused by construction and post-construction runoff
from the State Highway 16 project will be minimized. This cooperation will be
an outgrowth of the agreement between the DNR and DOT to work together in
minimizing the environmental impacts associated with highway projects.

INTEGRATION OF PROGRAMS IN ACHIEVING WATER RESOURCES OBJECTIVES
A Water Quality Management Plan For Oconomowoc Lake, being prepared by SEWRPC,

incTudes recommendations in several program areas outside the scope of the
Nonpoint Source Control Program. These recommendations include:

1. modifying local zoning ordinances to bring local planning and zoning into
conformance with the adopted regional land use plan as it applies to the
Oconomowoc Lake Subwatershed,

2. conducting of an on-site sewage disposal inspection program by the
Waukesha County Board of Health,

3. providing sanitary service
4. hypolimnetic aeration of the lake's north basin, and

5. trends monitoring to follow the changing conditions of the lake.
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CHAPTER VIII
THE FOWLER LAKE SUBWATERSHED

EXISTING WATER RESOURCE CONDITIONS

The Fowler Lake Subwatershed, including the surface of the lake, totals 425
acres. Principal water resources in this subwatershed include Fowler Lake,
and a 1.5 mile long section of the Oconomowoc River stretching between
Oconomowoc Lake and Fowler Lake. The subwatershed is located on Map II-1 in

Chapter II.

Fowler Lake

Fowler Lake is the fifth lake in a chain connected by the Oconomowoc River,
and lies wholly within the City of Oconomowoc. The main basin of the lake
covers 78 acres. An expanded inlet to the lake, formed by the Oconomowoc
River above Oakwood Avenue in the City of Oconomowoc, covers an additional 21
acres. A public boat access to Fowler Lake is located at St. Paul Street.
Based on an evaluation made by the Department of Natural Resources, public
boating access to Fowler Lake is adequate (Threinen, 1982). A combination of
pedestrian paths and low-traffic city streets provides a promenade centered
around the lake. This promenade is heavily used by joggers and walkers.

Physical, biological, and chemical data for Fowler Lake were recently
collected as part of a lake study conducted by the United States Geological
Survey (USGS), in cooperation with the City of Oconomowoc. Data was collected
during the period of January-November, 1984, and a preliminary analysis of the
data has been completed (USGS, 1985). The preliminary results of the study

are presented below.

Fowler Lake has an average depth of 13 feet and a maximum depth of 50 feet.
The lake has an extensive shallow area, reflecting the fact that the natural
lake level has been augmented eight feet by a dam located between Fowler Lake
and Lac LaBelle. As a result, 33 percent of the Take area is less than five
feet deep and 56 percent of the area is less than 10 feet deep. Sixteen
percent of the area is from 10 to 15 feet deep, and 28 percent of the area
exceeds 15 feet in depth. The Oconomowoc River provides 98 percent of the
inflow to Fowler Lake, with 40 percent of the inflow occurring during the
months of May, June, and July. The residence time of water in the lake fis
very short, averaging about seven days (USGS, 1985).

The Oconomowoc River, which is in good condition as it leaves Oconomowoc Lake,
has a dominating influence on the water quality of Fowler Lake. Nutrient
concentrations and water clarity were measured in Fowler Lake during 1984, and
the measurements indicate that the lake is very clean. Table VIII-I
summarizes these phosphorus and water clarity measurements. The phosphorus
concentrations at spring turn-over were consistently Tow. In fact, phosphorus
concentrations in the upper waters of the lake were low throughout the
sampling period, indicating that the water quality in Fowler lake directly
reflects the water quality in the Oconomowoc River. The secchi depth
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Table VIII-1 . Existing Water Quality Conditions For Fowler Lake

Water Quality

Parameter Range Average
fotal Phosphorus(z,3.)

(mg/Ll} <.01 to .01 0.01
Chlorophyll(4.)
Secchi Disc Depth(5.)

(feet) ’ - 10 to 12 11

1. See Table 111-2.

Trophic Status
Index

40
{mesotrophic)

(oligo-mesotrophic)(4.)

43
(mesotrophic)

2. Water quality data from “The Hydrology and Water Quality of Fowler

Lake, Wisconsin{(DRAFT)", U.§.G6.5., 1985.
3. Concentration during spring turn-over.

Wisconsin Lakes
Water Quality Index (1.)

very good

excel lent

very good

4, From Martin, et al. 1983 . A Trophic Assessment of Wisconsin Lakes Using Satellite Imagery,

USEPA Report. 123 p.
5. Average summer values.
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measurements during the summer months were consistently high. These
measurements indicate very good water quality which is characteristic of a
mesotrophic, or moderately fertile lake.

A trophic index was also developed for Fowler Lake using satellite imagery
collected between 1979-1981 by LANDSAT (Martin et al., 1983). The amount of
algal chlorophyll estimated to be in the lake on seven separate dates over the
summer months was very low, indicating a meso-oligotrophic condition. The
extensive growth of lake weeds may be in part responsible for the low level of
atgae growth as the weeds will strip phosphorus from the water column, leaving
less phosphorus available for the algae.

A bottom substrate survey of Fowler Lake for bottom depths less than 25 feet
was conducted in 1984 by a private consultant, and the results tabulated in
the USGS draft report. The survey recorded the type and depth of soft
sediments. Forty-three percent of the surveyed bottom is covered by a muck
and clay mixture, including nearly the entire bottom of the expanded inlet to
Fowler Lake and the bottom of the southern one-fourth of the lake, including
the southwest bay. Muck covers 15 percent of the surveyed lake bottom, and is
most prevalent in the central basin of Fowler Lake. Muck depths up to seven
feet were measured in this area. Muck mixed with sand, rubble, or gravel
covered about 30 percent of the surveyed area, and is most prevalent along
parts of the shoreline and in the upper part of the expanded inlet. The
dominance of muck as a substrate material reflects the fact that when the
level of the lake was increased by the dam, the expanded lake covered
shoreline swamp and marshland.

The soft substrate, extensive shallow water area, and excellent water clarity
all contribute to the abundance of lake weeds found growing throughout Fowler
fake. During a 1984 DNR survey, these weeds were found growing over the
entire bed of the lake to a depth of 15 feet. The maximum depth at which
weeds were found growing was 22 feet. The most abundant weed growths occurred
in the southwest bay of the take, and in the southeast bay, or expanded inlet,
above the bridge. These are the areas where muck and clay dominate the bottom
substrate. These sediments probably contain adequate phosphorus to support
these weeds, and provide a good substrate for the plants to grow in. Combined
with the excellent water clarity, the weeds have an ideal habitat in which to
flourish. The city currently conducts an extensive weed cutting and chemical

control program on Fowler Lake.

Fowler Lake stratifies during both the winter and summer months, with the
water column completely mixing during spring and fall. Dissolved oxygen
concentrations are sufficient at all depths during the winter to support fish
life, but during the summer months the bottom waters become completely devoid
of oxygen at depths exceeding 25 feet. This condition, caused in part by the
decay of plant and animal materials, is common in the other lakes in the
Oconomowoc chain and throughout southeastern Wisconsin. This reduced
dissolved oxygen concentration in the lake during the summer months has not
led to any noticeable fish mortality. The water quality studies conducted on
Fowler Lake did not include monitoring for toxic substances in urban runoff,
or evaluations of the environmental impacts commonly associated with many
urban pollutants. The runoff from urban areas in the subwatershed is of
concern, however, because the presence of toxic materials in urban runoff has
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Table ¥111-2. Estimated Annual Loading Budgets To Fowler Lake For Phosphorus
and Sediment

Phosphorus Sediment

Source Pounds % of Total Pounds % of Total
Oconomowoc
River(1.) 2040 81% 1888700 B7%
Agriculture(2.) 180 7% 133000 6%
urban(3.) 260 10% 130000 6%
Atmospheric
Deposition(4.) 30 1% 19000 1%
TOTAL 2510 100% 2170700 100%

1. As measured between January and November, 1984 at the outlet to Dconomowoc Lake.
Values as reported in "The Hydrolegy and Water Quality of Fowler Lake, Wisconsin"
(Draft USGS WRI Report B6, 1985).

2. Based on inventory data collected through the Nonpoint Source Program.

USGS Draft Report 86 estimates inputs from agriculture to be 10% of the

values stated in this table.

3. Based on inventory data collected through the Nonpoint Source Program.

4. Based on information presented in USGS Draft Report 86.
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been well documented and the body of evidence linking this pollution source
with water quality impacts is growing (Bannerman, et al, 1983; Pitt, 1985) .
These toxic substances include heavy metals, such as lead, copper, and zinc,
pathogens and fecal bacteria, pesticides, and a wide range of hazardous
organic compounds. Environmental impacts caused by stormwater runoff of these
materials have been documented in waterbodies near fairly large urban areas,
including Milwaukee. Impacts include elevated concentrations of heavy metals
in bottom sediments, dissolved oxygen depressions, severe flow fluctuations,
and degraded fish and aquatic insect populations. In addition, extremely high
bacteria counts have been measured in urban stormwater discharges and

receiving waters.
LAND USE AND NONPOINT POLLUTANT SOURCES

Table VIII-2 shows the estimated loading of phosphorus and suspended sediment
to Fowler Lake, and the relative importance of pollutant sources within the
subwatershed. The main source of phosphorus to Fowler Lake is flow from
Oconomowoc Lake, which provides 81 percent of the load. The urban areas in
the subwatershed provide an estimated 10 percent of the loading, and
agricultural land an estimated seven percent. The flow from Oconomowoc Lake
is also the dominant source of suspended sediment, providing 87 percent of the
loading. The urban and agricultural areas each provide approximately six
percent of the suspended sediment load.

The urban areas in the subwatershed are the major source of pollutants such as
lead, copper, and zinc, and some of the hazardous organic compounds. Rural
areas are also sources of some organic compounds, such as those found in

pesticides.

Rurat Land Use and Pollutant Sources

Table III-4 shows the portion of the Fowler Lake Subwatershed inventoried for
rural nonpoint pollutant sources. The inventory corridor included 1,306
acres, or 92 percent of the subwatershed. Rural land uses covered 512 acres,
or 39 percent of the inventory corridor.

Table III-5 shows the composition of rural lands inventoried in the
subwatershed. Wetlands and grasslands cover 61 percent of the agricultural
inventory corridor, with woodlot and farmstead land uses adding another two
percent. Therefore, the majority of the agricultural land use in this
subwatershed has a low potential for generating sediment and associated
poliutants. Although row crops cover only 192 acres, or 37 percent of the
corridor, most of these acres are planted in grain year after year, giving
them a higher potential for generating pollutants. Little of this cropland

has conservation practices in place.

Table III-6 summarizes the characteristics of the rural sheet and rill

erosion. An estimated 1,661 tons of soil are eroded in the subwatershed each
year as a result of this upland sheet and rill erosion. About 84 percent of
the erosion is coming from lands losing soil at a rate exceeding three tons
per acre per year (t/a/y). The majority of the erosion is occurring at fairly
high rates, with 18 percent of the eroded soil coming from lands losing soil
at a rate exceeding 10 t/a/y, and 81 percent of the erosion occurring on lands
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losing soil at a rate exceeding five t/a/y. Only 16 percent of the soil loss
occurs on lands losing soil at a very low level (less than three t/a/y). The
distribution of the soil loss in the different erosion categories reflects the
large proportion of acres planted in row crops with few conservation practices
applied. This distribution of the soil loss indicates that a fairly high
level of erosion control can be achieved through conservation practices.

A detailed lakeshore erosion survey was conducted using a hoat to scan the
shoreline of Fowler Lake. Although shoreline erosion is a common concern of
many lakeshore property owners who may be losing property, only those areas
judged to be having a significant impact on the public use of the lake were
considered critical areas for purposes of the Wisconsin Nonpoint Source Water
Pollution Abatement Program. Only one site having the potential to
significantly affect public use was identified along the Fowler Lake
shoreline. This site is located in Fowler Lake Park.

A determination was made during the initial phases of the inventory that

roadside erosion was not widespread enough to warrant a detailed survey. A
detailed assessment of gully erosion in rural portions of the inventory
Roadside

corridor was not made during this nonpoint source inventory, either.
and gully stabilization needs may be found in some areas by LCC staff during
project implementation. These needs will be identified by project staff
during implementation of this priority watershed plan.

There are no livestock operations'in the Fowler Lake Subwatershed.

Urban Land Use and Nonpoint Pollution Sources

This discussion is divided into two parts. The first part concerns the role
of developing areas as nonpoint pollutant séurces. Developing areas are
considered to include a wide array of situations including urban renewal
projects, individual site development within the existing urban area, or new
subdivision development. The second part concerns existing urban areas as
pollution sources. These areas include established residential, commercial,

industrial, highway, and open space land uses.

Developing Areas

Development was occurring on three acres of land in the Fowler Lake urban
inventory corridor at the time land use was surveyed for this project.

However, land development patterns are dynamic and often unpredictable.
Therefore, accurate predictions of the extent, timing, and location of lands
that will be undergoing development in this subwatershed are difficult to make .

The reconstruction of portions of State Highways 16 and 67, scheduted to occur
hetween 1986 and 1989, will involve work within the Fowler Lake Subwatershed.
The new highway will pass through an area of open land north of the existing
road alignment, as it enters the subwatershed from the east. The highway will
swing south and follow the existing alignment as it crosses the Oconomowoc
River just downstream of Oconomowoc Lake. Two new bridges will be constructed
over the river at this point as part of the reconstruction project. The State
Highway 67 portion of this project will use the existing right-of-way south of

State Highway 16.
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Previous experience in Wisconsin and throughout the country has underscored
the importance of developing lands as pollutant sources. Table III-10 shows
that construction sites in the Oconomowoc River Watershed can be expected to
produce suspended solids and phosphorus at rates several times higher than
established commercial or industrial land uses. These estimates may be
conservative. Other studies estimate that construction sites can generate
sediment at a rate of 30 to 200 tons/acre/year, or at a rate 10 to 25 times
higher than cropland, and eight times higher than industrial sites.
Phosphorus generation rates for construction sites can exceed generation from
industrial areas by as much as 18 times (U.S. EPA, 1977; Chesters et al.,
1979). Analysis of construction site erosion from several developing
watersheds in the Village of Germantown in Washington County showed that the
amount of sediment leaving each acre of developing land is independent of the
type of development. Single family home development is just as important as a
pollutant source as multi-family developments.

These figures indicate that even a small amount of construction can result in
tremendous pollutant loadings to waterways. The impacts on water quality
resulting from construction site runoff are well documented, and include loss
of recreation areas and fish habitat through siltation, and nutrient

enrichment of waterbodies (Pitt, 1985). If water quality is to be protected
or improved, there is a need to control pollutant generation and transport
from areas undergoing development, even if they cover areas less than one acre.

Pollutant generation from these areas continues even after construction has
been completed and the areas are considered established. This pollutant
generation and transport can be a problem if post-development stormwater
management its not taken into account during site design. Pollutant generation
from established urban areas in the Fowler Lake Subwatershed is described in

the following section.

Existing Urban Areas

Urban lands comprised 794 acres, or 61 percent of the inventory corridor.

Most of the land within the urban inventory corridor lies within the City of
Oconomowoc. Table III-1} shows the pollutant generation from lands within the
urban inventory corridor of the Fowler Lake Subwatershed. This table shows
that about 65 tons of suspended solids, 260 pounds of phosphorus, and almost
200 pounds of lead are delivered to Fowler Lake by all tands within the urban
inventory corridor. Although lead is the only toxic material listed in

Table III-11, it indicates the presence of the other toxic materials

previously mentioned.

Primary sources of the urban toxic pollutants include automobiles (heavy
metals and hydrocarbons), fertilizer and pesticide application, pet wastes
(bacteria), metal corrosion, and leachate from preserved wood (arsenic,
copper, pentachlorophenol). Primary sources can be controllied, such as
through pet waste control ordinances, judicious use of lawn and garden
chemicals, or the use of nonieaded gasoline. Secondary sources of these
pollutants are areas where the pollutants accumulate before being washed off
by rains or snowmelt. These secondary sources include such areas as streets,
parking lots, rooftops, and landscaped areas. Secondary sources canh be
controlled, by either cleaning up the pollutants that accumulate on them, or
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Table VII1-3. Estimated Pollutant Loading From Urban Land Uses In The
Fowler Lake Subuwatershed(1.)

Estimated
pollutant Loading({Lbs./Year)

Suspended

Land Use Area(acres) Solids Phosphorus Lead
i.ow Density
Residential 149 3175 5 1
Medium Density
Residential 208 31065 73 29
High
Density
Residential 9 2532 ) 3
Commercial 98 65058 129 118
Industrial 39 18251 28 38
Construction 3 4460 8
Recreation/
Open Land 288 5459 10 7

TOTAL 794 130000 O 25¢ 0 196

1.Based on data compiled by the Southeastern Wisconsin Regional Planning Commission.
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by reducing the volume of stormwater runoff that washes these poilutants away
to surface waters. Finally, the points at which storm sewers enter a
waterbody can be considered pollutant sources. These sources can be partially
controlled through the use of stormwater detention basins and other pollution

control devices.

The relative importance of these three pollution source types varies greatly
for different land uses, rain conditions, and development patterns. Shopping
centers, for example, have large roofs and parking areas which generate large
amounts of flow and pollutants. Residential areas have extensive areas that
can soak up precipitation. In residential areas, smail rains are most
important in washing pollutants from the streets, sidewalks, and driveways.
During large rains, lawns become saturated with water and start to produce
pollutants as well. Many site specific factors must therefore be assessed in
evaluating urban runoff source areas (Pitt, 1985). In assessing the source
and controllability of pollutants generated from the urban areas within the
Fowler Lake Subwatershed, two approaches were taken.

One approach was to identify the importance of different land uses as
pollutant sources, and to estimate the effect that management practices
applied to these land uses would have on reducing pollutant Toads. Major land
use categories used in analyzing the urban areas included: Tow, medium, and
high density residential; commercial; industrial; construction; and
recreation/open land. The areas covered by each of these land uses in the
Fowler Lake Subwatershed, and the estimated pollutant loadings to Fowler Lake
attributed to each tand use are shown in Table VIII-3. Construction areas
were not inctuded in this table since the acreage fluctuates so much from year
to year. These developing areas are very important, however, as discussed in

the previous section.

The poliutant loading from each type of urban land use was determined by both
the rate at which the land use produces pollutants and by its total acreage.
The rates at which the different tand uses deliver pollutants to surface
waters are shown in Table III-10. Although commercial and industrial land
uses combined cover only 17 percent of the urban land area, they contribute 80
percent of the lead loading, 61 percent of the urban phosphorus loading, and
64 percent of the suspended sediment loading. These two land uses are
important contributors because they produce high unit area poliutant
loadings. Medium density residential land use is also an important
contributor of these pollutants to Fowler Lake, mainly because this land uses
covers an extensive portion (26 percent) of the urban area.

The second approach used to assess the source and controliability of urban
pollutants in the subwatershed was to divide the urban area up into small
sub-basins based on drainage patterns, and then to calculate the importance of
each sub-basin based on the poliutant Toad it delivers to the lake. This
approach was used to determine what effect end-of-pipe controls, such as
detention basins, would have on reducing pollutant loadings to Fowler Lake.
The most cost effective arrangement of detention basins was then identified.

In the Fowler Lake Subwatershed, 25 separate urban sub-basins were delineated
and analyzed for pollutant loadings. Table VIII-4 identifies the nine
important urban sub-basins in the Fowler Lake Subwatershed, which encompass
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Table VIII-4. Important Urban Sub-basins in the
Fouler Lake Subwatershed.

Urban
Sub-basin

TOTAL

Storm
Sewers

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Area

(acres)

221

12

12

44

31

24

368

Portion of Subwatershed's
Urban Area Located
In This Sub-basin

27%

2%

2%

3%

1%

47%

Sub-basin Contributes
Significantly to the
Subwatershed's Lead Loading

1. Includes sub-basins that contain at least 5% of the subwatershed's sewered
commercial or industrial land uses. Unsewered sub-basins J and & are included
because they are located directly on the shoreline.

Sub-basin Contains

A Significant Portion
of the Subwatershed's
Critical Land Uses{1.}
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368 acres or almost one-half of the urban area in the subwatershed. These
sub-basins and the locations of their storm sewer discharges are located on
Map VIII-1. Sub-basins R, P, M, N, J, L, and Q are located entirely within
the city of Oconomowoc. Most of sub-basins A and B are located in the city,
with small portions located in the Town of Oconomowoc.

Sub-basins R, P and N discharge via storm sewers into the expanded inlet to
Fowler Lake. Sub-basin Q also discharges to this area, but via overland flow,
since the sub-basin is not served by storm sewers. Sub-basins M, J, and L all
discharge along the southern shore of the lake. Sub-basins L and M discharge
via storm sewer pipes, while J discharges via overland flow. Sub-basins A and
B are both served by storm sewers, and discharge close to one another at a
point adjacent to the north boundary of Fowler Park.

Each of these nine sub-basins is important because it contains at teast five
percent of the industrial or commercial land use in the subwatershed, although
source area controls targeted at these land uses will not be limited to
specific sub-basins. Sub-basins R,P,M,N,A, and B have additional importance
because they cumutatively account for a large portion of the urban pollutant
loading, as indicated for lead. Five of these sub-basins (R,P,M,N,A)
represent areas where detention basins can effectively capture significant
portions of the the urban pollutant load. Table VIII-5 provides more detailed
characteristics of these 9 urban sub-basins.

WATER RESOURCES OBJECTIVES

Fowler Lake

Based on the water quality data and nonpoint pollution source assessment
presented above, the following water resource objectives were developed for
Fowler Lake. These include protecting the aesthetic, recreational, and fish
and agquatic 1ife uses currently being supported by the Take. This will be
done by protecting the high level of water quality that exists in both the
lake and the inflowing Oconomowoc River.

Water quality will be maintained by reducing the nutrient and sediment loads
to the river and lake currently coming from rural and urban lands in the
subwatershed and from Oconomowoc Lake. Table VIII-6 presents the nutrient
loading reductions feasible through the Nonpoint Source Control Program.

Water quality will also be maintained by reducing the flow of toxic urban
stormwater poilutants into Fowler Lake, both from existing urban areas and
from areas that will be developed in the future.

Finally, preventing sedimentation from future construction sites
will be instrumental in meeting these objectives.

RURAL NONPOINT SOURCE CONTROL STRATEGY

Table III-7 shows that 180 acres of control practices will be needed to bring
the sheet and rill erosion rate on these lands down to a range acceptable for
purposes of water quality protection. Conservation tillage will be the
practice most widely recommended, with an estimated 174 acres needed. In
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Tabte VII1-5 .Land Use and Estimated Pollutant Loading Characteristics of Important Urban Sub-basins

in the fFowler Lake Subwatershed.

% of Urban
Pol lutant Load
From Sub-Basin

Urban

Sub-basin Lead Phosphorus Sediment
R 26% 26% 30%
P : 12% 7% 8%
M 10% 7% 74
N 74 5% 5%
A 5% 8% 6%
8 5% 6% 5%
J 1. 1 1.
Q 1. 1 1.
L 1. 1 1.

TOTAL 73% 65% 68%

1. values represent less than 5% of the total for the subwatershed.

%
Land Use
In Sub-Basin

Industrial Commercial

84% 42%
1. 10%
7%

1. 5%
1.

5%

%

12% 8%
6%

100% 3%
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Table V111-6 . Feasibility of Reducing The Phosphorus Loading To Fowrler Lake

Portion of the Phosphorus
Pollutant Source Load Contributed By
Category The Source Category

Agricultural Runoff
(sediment phosphorus) 5%

i

Agricultural Runoff

{soluable phosphorus) ‘ 2%
tUrban Runoff 10%
Atmospheric Deposition(2.) 1%
Load From Oconomowoc Lake(2.) 82%

1. This figure = (column B)*(column C).
2., Existing loads based on information presented in

Portion of Phosphorus Load
That Can Reasonably Be Removed
From The Source Category

63%

5%

50%

174

7%

The Hydrology and Water Quality of Fowler Lake, Wisconsin{DRAFT)",

U.§.G.8., 1985,

Feasible
Phosphorus Load
Reduction(1.)

3%

<1%

3%

0%

14%

Total: 22%
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addition, six acres of pasture management will be needed. Table ITI-7 also
shows that application of conservation tillage and pasture management
practices on upland areas will reduce the soil loss by 63 percent. This witl
still leave some lands eroding at a rate exceeding three t/a/y however.
Additional practices will be needed on 16 acres, and will result in additional
90 tons per year of soil loss control. This would bring the total soil joss

control to 68 percent.
The proposed strategy for controlling rural nonpoint pollution sources is
presented below. Changes may be made in the inventory data as each site is

visited by project staff during implementation. The strategy outlined below
will be modified as necessary to reflect any changes in inventory information.

Pollutant Management Categories are as follows:

1. Upland Sheet and Rill Erosion Sources

- Management Category I. These are the ranked farms which cumulatively
contribute the top 50 percent of the portion of the soil loss that is
occurring at a rate greater than three tons/acre/year, or those farms
having at least 300 tons/year soil loss targeted for control. In
addition, any single field in the inventory corridor eroding at a
rate exceeding seven t/a/y will be placed in this management category.

- Management Category II. The remaining lands in the area draining to
Fowler Lake that have soil loss exceeding three t/a/y will be placed

in this management category.

- Management Category III. Fields that are currently losing less than
three t/a/y are not eligible for cost sharing, and are placed in this

management category.

Since the upland sheet and rill erosion survey did not assess waterway or
gully erosion sites the need for controlling these sources will be assessed
during implementation. Management categories will be assigned to any problem

areas found by project staff.

URBAN POLLUTION CONTROL STRATEGY

The urban pollution control strategy addresses both developing and established
urban areas in the Fowler Lake Subwatershed. Although the pollutant loads
coming from the established urban areas must be considered important and in
need of control, the fact is that the opportunities for retrofitting these
areas with additional control measures discussed later on in this strategy are
very limited. Although these opportunities will be evaluated and pursued as
part of this project, the most fruitful rewards are most Tikely to come from
protection efforts directed towards the developing areas.

Strateqy For Developing Urban Areas

Development can be expected in both civil divisions, the City of Oconomowoc
and the Town of Oconomowoc, in the subwatershed. The strategy for these areas
includes taking steps to assure that construction site erosion, and future
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stormwater runoff from these developing areas, do not cause water quality
degradation of the Oconomowoc River or Fowler Lake. The City currently has an
ordinance in place to 1imit erosion and sediment transport from larger scale
construction activities, although single family home construction is generally

excluded.

In order to prevent water quality degradation from construction site erosion,
the following steps should be taken:

1. The City of Oconomowoc should review its existing construction erosion
control ordinance, and make those changes necessary to meet the minimum
requirements of the Department of Natural Resources for control of
construction site erosion and stormwater runoff. This activity will be
required in order for the city to be eligible for cost sharing on other
management practices through the Nonpoint Source Control Program.

Waukesha County and the Town of Oconomowoc should review mechanisms by
which construction site erosion and stormwater runoff can be most
effectively controlled in the unincorporated areas, and develop an
ordinance or other form of control that meets the minimum requirements of

the DAR.

Assistance from the Department of Natural Resources will be made available
to the city, town, and county for review and modification of existing
ordinances. This is explained in greater detail in Chapter XIV.

2. The City of Oconomowoc should review its zoning and its projections of
future development to identify those areas of future development where
stormwater management control provisions contained in an ordinance may
need to be supplemented by stormwater detention. The identification of
such areas before they are developed would provide the opportunity for
siting a detention facility before all of the land is developed and siting
becomes impossible. This activity is required for the city to be eligible
for cost sharing on other management practices through the Nonpoint Source

Control Program.

Where it is determined that such planning is desirable, the Department of
Natural Resources will provide assistance to the City in developing a
plan, as described in Chapter XIV.

3. The City of Oconomowoc, Waukesha County, the Department of Natural
Resources, and the Wisconsin Department of Transportation should cooperate
in assuring that adverse water quality impacts from the State Highway 16
and 67 reconstruction projects are minimized. Control of pollutants
generated during construction, and from the established road surface,
should be discussed and addressed. Monitoring the performance of
contractors responsible for installing construction erosion control
measures should be a high priority.

This cooperative effort can be an outgrowth of the agreement currently in
effect between the Department of Natural Resources and the Department of .
Transportation, meant to provide increased levels of environmental protection

during highway projects.
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Strateqy For Established Urban Areas

The City of Oconomowoc is currently performing many management practices
which are important in reducing the urban pollutant loading to Fowler Lake.
The City conducts a street sweeping program, which targets the downtown areas
most heavily and includes outlying residential areas less frequently. The
sweeping includes an intensive spring clean-up throughout the City. The City
recently purchased a vacuum style sweeper, replacing an older, jess efficient
brush-style machine. The City also collects leaves during the fall. In
addition to the street sweeping and leaf pick-up program, the City recently
completed a grass filter strip between Fowler Lake and a portion of a large
downtown parking 1ot located in urban sub-basin J.

There are several places in the City where urban runoff has a chance to
infiltrate. For example, there are still some residential areas in the city
served by grass swales. MWhere properly constructed and maintained, grass
swales serve to increase the infiltration of runoff waters, thereby reducing
the pollutant loading from adjacent land uses to the surface water system.
However, where the design of a grassed swale is not adequate to serve as an
infiltration device, it may become a maintenance and flooding problem. This
condition does occur in some of the grassed swales in the City. [In addition
to the grassed swales, some of the rooftops in the downtown commercial area
discharge to cisterns which provide infiltration and can be expected to filter

pollutants from the percolating waters.

The urban pollution control practices that could either be initiated or
enhanced in the urban area draining to Fowler Lake include street sweeping,
cleaning of catch basins, infiltration of runoff from commercial and
industrial rooftops and parking areas, infiltration of runoff from rooftops in
residential areas served by storm sewers, renovation of grassed swales, and
stormvater detention. Not all of these practices are equally cost-effective,
however, since they remove pollutants to varying degrees and vary widely in

cost.

In order to determine which practices to evaluate in detail for application in
the Fowler Lake, Lac LaBelle, and Lower Oconomowoc River subwatersheds, a

generalized cost-effectiveness analysis was made combining all urban lands in
these three subwatersheds. The analysis evaluated fourteen alternatives that
were formulated as different combinations of the practices applicable to this

area.

Fach alternative, or control program, was evaluated for cost and its
effectiveness in reducing pollutant loading beyond that brought about by the
city's current management practices. The only alternatives where current
programs could not totalty be accounted for were spring street sweeping and
fall leaf pick-up. The cost-effectiveness analysis involving these programs
therefore assumes that nothing is currently being done by the City. As a
result, the pollutant load reductions for street sweeping calculated as part

of this analysis are overestimated.

Costs used in the analysis are expressed as total annual cost. This cost
includes capital costs amortized over a 20 year period at a 9 percent interest
rate, and annual operation and maintenance costs. The pollutants evaluated
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included heavy metals, such as lead, copper, and zinc; phosphorus; suspended
solids: fecal coliform bacteria; dissolved solids, and flow. Figures VIII-I
and VIII-2 present the results of this analysis. In these figures, the
desirable alternatives are to the tower right, since these programs represent
high pollution control at a relatively low cost.

Figure VIII-1 shows the results of the analysis for lead. For this pollutant,
the most cost-effective urban pollution control programs include detention,
infiltration, or combinations of these practices. Figure VIII-2 shows the
results of the cost effectiveness analysis for the control of phosphorus, and
the conclusions are similar. Although street sweeping appears to be cost
effective for phosphorus, the data represented in the graph do not account for
the existing street cleaning program conducted by the city. Therefore, the
graph actually depicts more potlution reduction than could actually be
achieved above the current city program.

Although the existing city street sweeping program is very important,
acceleration of the street cleaning program is probably not cost-effective.
This is consistent with intensive research on street sweeping conducted in the
Milwaukee area. This research showed that accelerated street cleaning does
not provide cost-effective reduction in pollutant Toading. For most urban
areas, the effectiveness of street sweeping in reducing pollutant loads is
relatively low from late spring until early fall. However, it must be
stressed that spring and fall street cleaning and leaf pick-up, such as that
currently practiced by the City, is very important. Early intensive street
cleaning may reduce the street pollutant load for the first month of the
season by as much as 50 percent (Bannerman et al., 1983).

For fecal coliform bacteria, flow, and dissolved materials, the only
reasonable control measure is infiltration. A1l other practices have little
or no affect on these pollutants. For fecal coliform bacteria, which come
mainly from pet wastes, the most effective control fis probably removing pet
wastes from lawns, sidewalks, and street curbs before they are washed into the

storm sewer system.

Based on this general analysis, detention, infiltration, and combinations of
the two were evaluated in further detail as feasible control measures in the

Fowler Lake Subwatershed.

Table VIII-7 presents additional cost-effectiveness information developed
specifically for the application of infiitration and detention practices
applied to urban lands in the Fowler Lake Subwatershed. The table shows the
effectiveness of detention placed at the bottom of each sub-basin. The table
assumes that any individual detention basin would be designed so that 80
percent of the influent lead load to the basin would be controlled. Similar
removal efficiencies would be found for suspended solids (90 percent) and
copper (80 percent). Basins capable of this removal efficiency for lead,
copper, and suspended solids would remove 55 percent of the phosphorus, zinc,
and COD load. As previously mentioned, detention basins are ineffective in
reducing flow, total solids, or fecal coliforms. The size of the detention
basins is approximate, and is based on the acreage and land use mix that is
tributary to the detention basin. Although detention that would treat all of
sub-basin R is not particularly cost-effective, smaller detention sites
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FIGURE VIII-1.
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Figure VIII- 2
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Table VIII-7. Cost-Effectiveness of Stormwater Detention Basins and General Infiltration For
Reducing The Urban Pollutant Load To Fowler Lake.

% Urban Pollutant

Load Reduction
Size of
Sub-basin Detention
Location (2.} Lead Phosphorus
Detention
R(5.} 10 acres 21% 4%
P .8 acres 10% 4%
M .6 acres 8% 4%
N .5 acres 6% 3%
A 1.5 acres 4% 4%
Subtotal 13.4 acres 49% 29%
Infiltration
(6.) 26% 21%
TOTAL 75% 50%

1. Figures do not include land costs.

2. sizing could be reduced. See text for explaination.

3. The state share will be 70% of the total capital cost.
4. The local share will be 30% of the total capital cost. In addition, there will be
annual operation and maintenance costs, which are not reflected in the figures.
5. Location of several small detention basins within & to serve critical land uses would be more cost effective
would be more cost effective and needs further investigation.

6. Assumes infiltration of 50¥% of rooftops and parking surfaces

in the commercial and industrial areas, regardless of their locatioen

in the watershed.

capital Cost(1.)

State Share Local Share Total

(3.) (4.)

$276,500 $118,500 $395,000
$22,400 $9,600 $32,000
$18,200 $7,800 $26,000
$14,350 $6,150 $20,500
$42,000 $18,000 $40,000
$373,450 $160,050 $533,500

$409,500 $175,500 $585, 000

$782,950 $335,500 $1,118,500

Total Cost
per % Lead
Removed

$18, 800

$3,200

$3,200

$3,400

$15,000

$22,500
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serving concentrations of commercial land uses within the sub-basin should be
investigated as an alternative. This approach would be a more cost-effective
approach, since the detention basins would be smaller, cost less, and still
capture most of the pollutant load. Sub-basins serving P, M, and N are also
relatively good choices, providing land could be found. Where there is no
place for a detention basin within a sub-basin, piping of stormwater to
another area more suitable for detention may feasible. However, the increased
costs due to pumping could change the overall cost-effectiveness of the
practice and make it an unacceptable alternative.

It should be noted that smaller detention basins than those assumed in this
analysis could be constructed, although there would be some reduction in
pollutant removal efficiency. For example, a basin that is 55 to 60 percent
smaller than the basin size assumed in Table VIII-7 would provide 75 percent
of the pollutant removal at a 55 to 60 percent reduction in cost. Khere Tand
costs are high, or land sufficient to construct a larger basin is not
available, smaller basins may be an alternative provided a reasonable overall
reduction in the pollutant loading can still be achieved.

Table VIII-7 also shows the cost effectiveness of infiltration. These figures
assume application of infiltration practices affecting 50 percent of the
commercial and industrial rooftops and parking lots, and redirection of some
downspouts in residential areas so that the roof runoff goes to lawns instead

of to driveways.

The feasibility of increasing stormwater infiltration and achieving stormwater
detention in the established urban area of Oconomowoc is uncertain at this
time, and needs to be evaluated further. Potential groundwater impacts from
stormwater infiltration need to be more carefully considered as part of the

feasibility study.

Based on the information developed to date concerning pollutant loading from
the established urban area, and the recognition that the feasibility of
implementing control measures in the established areas needs to be further
investigated, the following control strategy is proposed for the established
urban areas draining to Fowler Lake:

1. The City of Oconomowoc should investigate the feasibility of increasing
infiltration of runoff from critical land uses, including commercial and
industrial rooftops and parking lots. The City should also investigate
the feasibility of providing stormwater detention for runoff from the
critical urban sub-basins identified in Table VIII-7.

2. If the feasibility report indicates increased infiltration of rooftops and
parking areas is feasible, the City should work to encourage landowners to
install infiltration practices through the priority watershed project. If
the report indicates detention of stormwater coming from the critical
urban sub-basins is feasible, the City should work through the priority
watershed project to install detention basins where possible, given
economic and political constraints.

3. The City should maintain existing infiltration, to the extent possible, in
its established urban areas. MWhere the City is considering improving
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drainage in inadequate grassed swales, it should explore alternatives to
curb and gutter drainage served by conventional storm sewer. Alternatives
such as reconstructing the grassed swales to serve as infiltration
devices, or curb and gutter served by infiltration outlets, should be

investigated.

4. The City should actively promote, through an information and education
program, the redirection of roof drains in residential areas away from
storm sewers and paved areas and onto pervious areas, such as lawns, where

ever it is possible.

5. The City should review its cleaning schedule for streets and parking areas
so that optimal spring cleaning in the downtown area and fall sweeping in
the areas of heaviest leaf-fall is assured. The fall leaf collection
program should also be reviewed to determine if changes could be made to
more effectively protect water gquality. The need for better public
education as a means to improve the efficiency and effectiveness of the
leaf collection and street sweeping programs should also be evaluated.

In addition, the City should work with owners of large parking areas to
assure that these areas are adequately cleaned during the spring and fall.

6. The City should review its existing program of catch basin cleaning, and
make minor modifications as needed to increase water quality protection.

The Department of Natural Resources will provide technical or financial
assistance to the City of Oconomowoc as needed to:

1. study the feasibility of increasing infiltration of runoff from commercial
and industrial rooftops and parking areas,

2. study the feasibility of detaining stormwater from critical sub-basins
jdentified in Table VIII-7,

3. study the need for modifications in the street cleaning and leaf
collection programs, and

4. develop information and education programs to promote roof drain
redirection, proper leaf management, and other basic urban housekeeping
practices, and to inform the public how it can assist the city with its

street cleaning effort.

Details of these assistance packages can be found in Chapter XVIV. The
Department of Natural Resources will provide cost sharing assistance for
practices designed to increase infiltration and provide stormwater detention
in critical sub-basins. Details of the cost sharing are also presented in

Chapter XIV.
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CHAPTER IX

THE AREA DRAINING TO LAC LABELLE:
The Lac LaBelle Subwatershed
Rosenow Creek Subwatershed

EXISTING WATER RESOURCES CONDITIONS

The area draining to Lac LaBelle includes the Lac LaBelle Subwatershed and the
Rosenow Creek Subwatershed. The Lac LaBeile Subwatershed, including the lake
surface, covers 4,583 acres. The Rosenow Creek Subwatershed covers

3,249 acres. Lac LaBelle and Rosenow Creek are the only major surface water
resources. Subwatersheds are shown on Map II-1.

Rosenow Creek

Rosenow Creek is a 3.6 mile long tributary to Lac LaBelle, originating in
section 26 of Oconomowoc Township. The creek was surveyed by the Department
of Natural Resources in the spring of 1981 to determine whether or not the
stream contained a trout population (DNR Internal Office Memorandum, June 3,

1981).

During the survey, two substantial springs were found to contribute
groundwater to the creek in the northwest quarter of section 27. These two
springheads have been ditched, and one has been excavated into a .25 acre
shallow farm pond. Another feeder stream originates in a farm pond located in
section 22, and flows into Rosenow Creek along the border of sections 27 and

28.

The only spawning gravel located during the 1981 survey was on the border of
sections 27 and 28 of Oconomowoc Township. Entering section 28 from the east,
the creek flows through 40 acres of land owned by the Qconomowoc School
District, and 40 acres of floodplain lands owned by the City of Oconomowoc.
Some of the uplands in this area are within a developing subdivision, where
eroding construction sites pose a potential hazard to water quality.

The survey discovered a large number of brown trout, along with a few brook
trout. The upstream 1imit of the fishable trout population was found to be
where the two springs enter Rosenow Creek, and the downstream limit was State
Highway 67. The greatest abundance of trout was found within the School
District property; fewer trout were found just upstream of State Highway 67.
Carp dominated the fish population below State Highway 67. Trout were not

found in this segment.

Water quality data for Rosenow Creek includes grab samples collected near the
mouth of the creek between May 1976 and July 1977, and biotic index samples
collected during the spring and fall of 1979 at the Nature Center Road bridge
in section 28 of Oconomowoc Township (DNR Files). The grab samples indicate
that phosphorus concentrations reached .71 mg/1 and fecal coliform counts
reached 70,000. The biotic index showed somewhat degraded water quality
conditions in Rosenow Creek. The spring sample was 2.03, indicating good
water quality, and the fall sample was 2.33, indicating fair water quality.
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These samples were collected below the point where the tributary, originating
in section 22, enters Rosenow Creek. Water quality in this tributary was
noted during the 1981 survey to be poorer than that in the mainstem. Although
somewhat degraded, the water quality is not expected to limit the trout
population (DNR Fish Manager, personal communication). Although trout are
present in Rosenow Creek, the habitat is degraded. Much of the stream has
been ditched. Cropland erosion, cattle access, and developing residential
construction site erosion in the Town of Oconomowoc have resulted in stltation
and loss of bank cover, and in many places the stream channel is wide and
shallow. Siltation problems are severe downstream from Highway 67. Some of
the siltation below State Highway 67 may be from erosion of the streambank in
areas where purple loosestrife has forced out the native streambank vegetation.

Despite these problems, the spawning gravel, combined with the flow from the
two springs, provide limited trout habitat and a naturally reproducing trout
population. Protection of the springheads is needed to jncrease natural
reproduction, and to add more fishable stream area. Channet narrowing and
addition of bank cover is needed to improve habitat along the main stem of the
creek. Some of the improvements to the main channel have been started by the
Department of Natural Resources. With these improvements, it is suspected
that Rosenow Creek can support 200 to 250 pounds per acre of brown trout,
compared to the 60 pounds per acre that currently exist.

Lac LaBelle

Lac LaBelle is the sixth and final take in the chain connected by the
Oconomowoc River. MWater resources information for the lake and its major
inlets was collected between May 1976 and April 1977, and presented as part of
A Water Quality Management Plan For Lac LaBelle (SEWRPC, 1980). The lake was
sampled again during April, June, July, and August 1984, and the results
presented in a report to the Lac LaBelle Management District (USGS, 1984).
Sampling similar to that conducted during 1984 has been completed for 1985

(Personal Communication, Steven Fields, USGS).

Lac LaBelle is a natural 1,117 acre glacial lake with water levels controlled
by an outlet structure. During the 1976-1977 lake study, the Oconomowoc River
provided 80 percent of the infiow to the Lake, Rosenow Creek provided 11
percent, and direct precipitation accounted for six percent.

The remaining three percent of the inflow was contributed by the direct
drainage area. Three channels drain this direct drainage area. Golf Course,
or LaBelle Creek, drains an agricultural area and enters the lake along the
northeast shore. Saeger Creek, which drains a wetland, enters along the
northwest shore. Finally, there is a creek which enters just north of
Lakeview Lane, along the lake's southwest shore. This creek drains
approximately 182 acres, which is comprised of about 70 percent row crops, 15
percent open land and woodlot, and 15 percent commercial and industrial land,
including an industrial park (SEWRPC, 1984).

The lake gained groundwater during May and June, 1976, and lost groundwater
from July through October 1976. This pattern can be expected to vary

considerably.
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The lake has four deep holes ranging from 30 to 45 feet deep. About 22
percent of the lake area is over 20 feet deep. Dissolved oxygen in these
deeper parts of the lake becomes seriously reduced during the summer months.
During winter, concentrations are adequate at all depths to support a wide

variety of fish species.

The lake has an extensive shallow water area, with 38 percent of the lake area
less than five feet deep and 56 percent less than 10 feet deep. The average
depth of the lake is nine feet. Silt is the dominant bottom material,
covering 66 percent of the lake bottom. In the shallow water areas, sand is
the dominant material except along the east and northeast shore where silt and
muck predominate. Purple loosestrife has become a problem in some of the
shoreline areas, where it is forcing out the native wetland vegetation and
resulting in some destabilization of the shoreline. Generally, weed growth in
the lake is sparse to moderate. This is attributed in part to poor rooting
substrate for the plants, and also to carp activity which is damaging aquatic

weeds.

Table IX-1 summarizes the water quality data collected from three sites on
Lac LaBelle from 1976-1985. These sites include one in the center of the
lake, one in the southeast portion of the lake, and one in the northwest
portion. Phosphorus concentrations were very different over the sampling
period depending on the year and the location in the lake. Overall,
phosphorus concentrations were high during 1976-77, ranging from .044 mg/! to
.063 mg/1 at the three sites during spring turn-over. The most phosphorus at
this time of year was found in the northwestern part of the lake. During
1984-85, the phosphorus concentrations during spring turn-over were very Tow
(less than .01 mg/1) at all sites with one exception. During 1984, the
concentration was .10 mg/1 at the northwest site, or about ten times the other

measured concentrations.

This information indicates that the phosphorus concentration in Lac LaBelle is
varies significantly, possibly in response to changes in pollutant loadings
from Rosenow Creek and the direct drainage area to the lake. Monitoring
stations in the Menominee River Watershed showed that during 1976 and 1977
major runoff events occurred that resulted in pollutant loadings greatly in

excess of subsequent years.

The elevated phosphorus concentrations in the northwestern part of the lake
could be due to many factors, including carp or wind activity stirring up
phosphorus-rich sediment, or nonpoint pollutant sources draining to this area
from the Golf Course Creek drainage. Important nonpoint poliutant sources
occur in this drainage, as explained in the next section of this chapter.
Although Timited in scope, the water quality monitoring conducted on this
creek between March and July of 1977 showed phosphorus concentrations as high
as .53 mg/1 and fecal coliform bacteria counts as high as 30,000. Monitoring
during rainfall or runoff events would better characterize the loading coming
from this drainage. Other potential sources of phosphorus include on-site
septic systems. A recently completed feasibility study indicated problem
areas include residences in the area of Blackhawk Drive, and residences in

certain parts of the lake's western shoreline.
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Table IX- 1. Existing Water Quality Conditions For Lac LaBelle(1.)

Wisconsin Lakes
Water Quality Index(2.)

Sampling Trophic
Parameter Location Year Average Range Index
Chicrophyll-a ALl Sites
Cug/Ly(3.) Comhined 1976-77 2.7 .3 - 8.0 40
1984-85 3.0 <.1 - 8.0 41
Secchi Depth ALl Sites
(feet)(3.) Combined 1976-77 5.2 4.5 - 6.5 53
1984 -85 6.3 3.9 - 8.2 5
Total Phosphorus i
{mg/LY(4.) Center 1976-77 D4 L043- 045 59
1984 <.01 -
Southeast 1976-77 037 - 56
1984 -85 .006 .003-.010 32
Northwest 1976-77 .063 ' - 64
1984 .10 - 7
1985 006 - 32

1. 1976-77 data from DNR monitoring. 1984-85 from USGS monitoring.
2. See Table 111-2. '

3, Average summer concentrations.

4. Average concentration during spring turn-over.

very good
very good

fair
fair

fair
excel lent

fair
excellent

poor
poor
excellent
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Uniike the phosphorus concentrations, the chlorophyll concentrations and
secchi depths were fairly consistent from site to site and from year to year.
Chlorophyil concentrations were relatively low during all sampling periods.
This is consistent with observations that algae blooms occurred only
occasionally during the 1976-77 study year, and nuisance shoreline
accumulations did not develop. Since the measured concentrations were less
than what would have been expected given the phosphorus concentrations during
1976-77, 1t is probable that some factor other than phosphorus concentration
is Timiting the algae growth in Lac LaBelle. The water clarity measurements
may provide a clue. The water clarity throughout the sampiing period was less
than that expected from the algae growth. It is possible that general
turbidity is Timiting the water clarity which in turn may be affecting algae

growth.

This turbidity may be caused in part by the extensive carp population which
has been a nuisance in the lake for many years. Other sources of turbidity
inctude pollutant loadings from Rosenow Creek, and from the direct drainage
area to the lake. Large sediment plumes have been reported in the lake at the
mouth of the creek which enters just north of Lakeview Lane. This sediment
loading has been a concern of the City of Oconomowoc, and reduction in this
sediment load has been one objective of a stormwater management plan developed
by SEWRPC for the 180 acre area, including the industrial park, which drains
to the lTake via Rosenow Creek (SEWRPC, 1984).

Fish populations in Lac LaBelle have been heavily damaged by carp. Since
1960, when a mechanical carp barrier located at the Lac LaBelle outlet was
removed, there has been an increase in the carp population and corresponding
declines in the game and panfish catch. The carp are also suspected of
overgrazing large zooplankton in the lake, leaving few to support the more
desirable gamefish. A major fish rehabilitation project will be conducted on
Lac LaBelle during the spring of 1986 in an attempt to reduce the carp and
foster an increase in game and panfish species. In addition to treatment of
the lake, the Oconomowoc River will be treated, and a barrier to fish
migration established on the Oconomowoc River just upstream of its confluence

with the Rock River.

The water quality studies conducted on Lac LaBelle did not include monitoring
for toxic substances in urban runoff, or evaluations of the environmental
impacts commonly associated with many urban pollutants. The runoff from urban
areas in the subwatershed is of concern, however, because the presence of
toxic materials in urban runoff has been well documented and the body of
evidence 1inking this pollution source with water quality impacts is growing
(Bannerman et al, 1983; Pitt, 1985). These toxic materials include heavy
metals, such as lead, copper, and zinc, pathogens and fecal bacteria,
pesticides, and a wide range of hazardous organic compounds. Environmental
tmpacts caused by stormwater runoff of these materials have been documented in
waterbodies near fairly large urban areas, including Milwaukee. Impacts
include elevated concentrations of heavy metals in bottom sediments, dissolved
oxygen depressions, severe flow fluctuations, and degraded fish and aquatic
insect populations. In addition, extremely high bacteria counts have been
measured in urban stormwater discharges and receiving waters.
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Table 1X-2. Feasibility of Reducing The Phosphorus Loading To Lac LaBelle.

Pol tutant Source
Category

Agricultural Runoff
{sediment phosphorus)

Agricultural Runoff
{soluable phosphorus)
Barnyard Runoff
Manure Stack Runoff
Runoff of
Winterspread Manure

Urban Runoff

Septic Systems(2,)

Atmospheric Deposition(2.)

Load From Fowler Lake(2.)

Portion of the Phosphorus

Load Contributed By
The Source Category

26%

13%

<1%

<1%

1%

2%

3%

10%

44%

1. This figure = {column B}*{column C).
2. Existing loads based on information presented in
The Water Quality Management Plan For Lac LaBelle{SEWRPC, 1980}.

Portion of Phosphorus Load
That Can Reasonably Be Removed
From The Source Category

69%

5%

90%

90%

0%

30%

90%

0%

22%

feasible
Phosphorus Load
Reduction{1.)

18%

1%

<1%

<1%

1%

1%

3%

0%

10%

Total with Septic
System Controb: 34%

Total Without Septic
System Control: 31%
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There are three public beaches on Lac LaBelle, all located within the City of
Oconomowoc. City Beach is located at a city park, just west of the southern
outlet from Fowler Lake. The other two beaches are located on the southeast
and southwest shores of the lake, at the ends of Pine Street and North Park

Street respectively.

In general, public boating access to Lac LaBelle is adequate.
LAND USE AND NONPOINT POLLUTION SOURCES

Table IX-2 shows the estimated loading of phosphorus to Lac LaBelle, and the
relative importance of pollutant sources within the subwatershed. The main
sources of phosphorus to Lac LaBelle are flow from Fowler Lake, which provides
44 percent of the loading, and agricultural croplands, which contributes 39
percent of the phosphorus load. Animal waste runoff, urban runoff, and septic
systems are relatively insignificant phosphorus sources.

The urban areas in the subwatershed are the major source of pollutants such as
lead, copper, and zinc, and some of the hazardous organic compounds. Rural
areas are also sources of some organic compounds, such as those found in
pesticides.

Rural Land Use and Pollutant Sources

Table III-4 shows the portions of the Rosenow Creek and Lac LaBelle
subwatersheds that were inventoried for land use and nonpoint pollutant
sources. Combined, rural land uses covered 3,468 acres, or 75 percent of the
lands inventoried in these two subwatersheds.

Table III-5 shows the composition of rural lands inventoried in the Rosenow
Creek and Lac LaBelle subwatersheds. In the Rosenow Creek Subwatershed,
croplands cover 893 acres, or 64 percent of the inventory corridor. Most of
this cropland is in crop rotation, with relatively 1ittle in continuous row
crops. Little of this cropland has conservation practices applied at this
time. A significant portion of the rural inventory corridor is covered by
lands having a low potential to generate sediment and associated pollutants.
These uses include wetland, grassland, and woodlot.

In the Lac LaBeile Subwatershed, croplands cover 1161 acres or 52 percent of
the rural inventory corridor. Unlike the Rosenow Creek Subwatershed, however,
most of this cropland is planted to row crops year after year and has a higher
potential to generate pollutants. Like the lands in the Rosenow Creek
Subwatershed, few conservation practices have been applied. MWetlands,
grasslands, and woodlots cover almost half of the rural inventory corridor in

the subwatershed.

Table III-6 summarizes sheet and rill erosion characteristics for Tands in
these subwatersheds. In the area draining to Lac LaBelle, about

16,000 tons/year of soil are eroded from lands in the rural inventory
corridor. About 80 percent of this, or 13,000 tons/year, occurs on lands in
the Lac LaBelle Subwatershed, principally those in the Golf Course Creek
drainage area. Another important area of sediment is the 180 acre sub-basin
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that drains into Lac LaBelle via a creek under Lakeview Lane. Of this 180
acres, 120 are in row crops and need conservation practices applied to control

erosion.

Rates of erosion in the Lac LaBelle Subwatershed are very high, with 72
percent of the soil loss occurring on lands losing soil at a rate exceeding
10 tons/acre/year, and 90 percent occurring on lands eroding at rates
exceeding five tons/acre/year.

Twenty percent, or about 3,000 tons/year of the erosion in the area draining
to Lac LaBelle, occurs on lands in the Rosenow Creek Subwatershed. One-third
of this erosion occurs at rates of five to 10 tons/acre/year, and 58 percent
occurs on lands losing soil at rates exceeding three tons/acre/year. About 40
percent of the erosion in the Rosenow Creek Subwatershed occurs at rates less
than three tons/acre/year, and is not targeted for control through the

Oconomowoc River Priority Watershed Project.

Rosenow Creek was surveyed for streambank erosion, since an intensive effort
ts underway to increase the trout habitat in portions of the stream. In
total, there were an estimated 27,000 feet of eroding banks identified aiong
the creek. These areas of bank erosion are adjacent to, or upstream of the
principal trout waters and spawning beds of Rosenow Creek. The cause of
nearly two-thirds of these eroding stream banks (17,000 feet, located in
sections 27 and 29 of Oconomowoc Township) is of unknown origins. However,
along most of this distance the banks were shaded by trees so that little
vegetation could grow and stabilize the banks. Along the other 10,000 feet of
eroding banks, cropping too close to the stream and cattle trampling the
streambanks were identified as the major causes of erosion. The major sites
of erosion caused by these agricultural activities occur in sections 22 and 27

of Oconomowoc Township.

A determination was made during the initial phases of the inventory that

roadside erosion was not widespread enough to warrant a detailed survey. A
detailed assessment of gqully erosion in rural portions of the inventory
It is

corridor was not made during this nonpoint source inventory, either.
expected, however, that roadside and gully stabilization needs will be found
in some areas by LCC staff during project implementation. This is indicated
by a preliminary inventory of nonpoint sources in the area draining to

Lac LaBelle made during preparation-of A Water Quality Management Plan For
Lac LaBelle (SEWRPC, 1980). 1In addition to areas of cropland erosion
identified by the inventory, three sites of waterway erosion covering 2.4
acres, and three sites of roadside erosion covering .4 acres were identified.
These six site numbers, as referenced in the SEWRPC Staff Memorandum (1983),

are 1, 7, 9, 18, 22, and 23.

A detailed lakeshore erosion survey was conducted using a boat to scan the
shoreline of Lac LaBelle. Although shoreline erosion is a common concern of
many lakeshore property owners who may be losing property, only those areas
judged to be having a significant impact on the public use of the lake were
considered critical areas for purposes of the Wisconsin Nonpoint Source Water
Pollution Abatement Program. Although no significant sites were found, there
are two areas that will be investigated further. One is an uncontrolled
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access point located at the end of a Town of Oconomowoc fire road off of Mary
Lane Court. The other is erosion of fill materials placed behind the
established bulkhead line in the Village of Lac LaBelle.

Tables III-8 and III-9 show the poliution potential from animal waste in
Rosenow Creek and Lac LaBelle subwatersheds. Table III-8 shows that barnyard
runoff is not a widespread concern in either subwatershed. Of the six
livestock operations in this area, only three barnyards produce runoff that
flows to surface waters. Only one of these actually contributes pollutants to
a surface water (Rosenow Creek). This barnyard produces relatively little
poilutant load to the creek and Lac LaBelle, but could be causing localized
impacts in the creek.

Manure spreading poses more of a hazard. Table III-9 shows that about

18 acres of critical lands in the Lac LaBelle Subwatershed can be expected to
be winterspread with manure each year, principally in the Golf Course Creek
drainage tributary to the northern portion of Lac LaBelle. In the Rosenow
Creek Subwatershed, 18.5 acres of critical lands can be expected to be
winterspread each year. In both subwatersheds, the greatest hazard is
expected to be spreading on frozen lands too close to a surface drainage
channel. Although the hazard posed by improper disposal or storage of manure
during other times of the year was not assessed, it may also pose a problem
and will be evaluated by local staff during implementation of this project.

There are estimated to be 70 acres of cropped organic soils in the area
draining to Lac LaBelle. Some of this area may have been ditched or tiled for
drainage purposes, and as such would have a significant potential to
contribute soluable phosphorus to surface waters if fertilizer applications

are not properly managed.

Urban Land Use and Nonpoint Pollutant Sources

This discussion is divided into two parts. The first part concerns developing
areas as pollution sources. Developing areas are considered to include a wide
array of situations including urban renewal projects, individual site
development within the existing urban area, or new subdivision development.
The second part concerns existing urban areas as pollution sources. These
areas include established residential, commercial, industrial, highway, and

open space land uses.

Developing Areas

Development was occurring on three acres of land within the inventory corridor
of the Rosenow Creek and Lac LaBelle subwatersheds at the time land use was
surveyed for this project. However, land development patterns are dynamic and
often unpredictable, and accurate predictions of the extent, timing, and
location of lands that will be undergoing development are difficult to make.
In 1975, an estimated 19 acres were under construction in this area. Most of
these acres were within the present inventory corridor. The population growth
in the area draining to Lac LaBelle is expected to grow at a higher rate than
in either Waukesha County or the southeastern region of Wisconsin, with an
additional 500 acres of urban development expected over the next 15 years
(SEWRPC, 1980). Some of this increase will undoubtedly occur within critical
distances of either Rosenow Creek or Lac LaBelle.
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Table IX-3. Pollutant lLoading From Urban Land Uses In The
Area Draining to Lac LaBelie(1.}

Estimated
Pallutant Loading(Lbs./Year)

Suspended

Land Use Area(acres) Solids Phosphorus Lead
Low Density
Residential 822 20250 34 9
Medium Density
Residential 106 18303 45 20
High
Density
Residential 2 650 2 1
Commercial 17 9978 21 24
Industrial 10 5410 9 14
Construction 3 5156 9
Recreation/
Open Land 241 5282 10 7

TOTAL 1201 65029 130 75

1.8ased on data compiled by the Southeastern Wisconsin Regional Planning Commission.
Includes the Lac LaBelle Subwatershed and the Rosenow Creek Subwatershed.
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The magnitude of pollutant loading from construction sites was discussed in
Chapter VIII, and indicates that even a small amount of construction can
result tn tremendous pollutant loadings to waterways. The water quality
impacts from construction site runoff are well documented, and include ioss of
recreation areas and fish habitat through siitation, and nutrient enrichment
of waterbodies (Pitt, 1985). It is suspected that Rosenow Creek has been
affected by past erosion of construction sites. If water quality is to be
protected or improved, there is a need to control pollutant generation and
transport from areas undergoing development, even if they cover areas less
than one acre.

Pollutant generation from these areas continues even after construction has
been completed and the areas are considered estabiished. This pollutant
generation and transport can be a problem if post-development stormwater
management is not taken into account during site design. Pollutant generation
from established urban areas in the area draining to Lac LaBelle is described

in the following section.

Existing Urban Areas

Urban lands comprised 1,201 acres, or 25 percent of the lands inventoried in
the area draining to Lac LaBelle. These urban lands are distributed in three
civil divisions: the City of Oconomowoc, along the southern lakeshore and the
middie portion of Rosenow Creek; the Village of LaBelle, along the northern
lakeshore; the Town of Oconomowoc, along the upper and lower reaches of
Rosenow Creek and along the middle porticn of the lakeshore.

Table III-11 shows the pollutant generation from lands within the urban
inventory corridor of the area draining to Lac LaBelle. This table shows that
abotit 33 tons of suspended solids, 130 pounds of phosphorus, and almost

75 pounds of lead are delivered to Lac LaBelle each year by all tands within
the urban inventory corridor. About 15 percent of each pollutant is delivered
to the lake via Rosenow Creek, which can be expected to experience some
degradation in water qualtty from the urban areas in its subwatershed.
Although lead is the only toxic material listed in Table III-i1, it indicates
the presence of the other toxic materials previousiy mentioned.

Both the importance of different land uses and the importance of different
urban sub-basins within the area draining to Lac LaBelle were evaluated.
These two approaches are discussed in more detail in Chapter VIII. Results
for the area draining to Lac LaBelle are discussed below.

Table IX-3 shows the acreage and pollutant ltoading from the urban lands
located in the area draining to Lac LaBelle. Land cover in the urban
inventory corridor is dominated by low and medium residential areas, which
account for 77 percent of the area, and recreation/open tand, which accounts
for an additional 20 percent of the total area. The most significant sources
of lead and other urban toxic pollutants include commercial, industrial, and
medium density residential land uses. Commercial and industrial Tand uses
cover only two percent of the urban area, but contribute half of the lead
load. The medium density residential areas cover about 10 percent of the
urban area and contribute one-fourth of the tead load. These most critical
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Table IX-4. Important Urban Sub-basins in the Area Draining To
Lac LaBelle(1.)

Portion of Subwatersheds' Sub-basin Contributes

Urban Storm Area Urban Area Located . Significantly to the
Sub-basin  Sewers {acres) In This Sub-basin SubWatersheds' Lead Loading
EE Yes 25 2% X
HH Yes 14 1% X
00 Yes 30 3% X
ccc/poD No 40 (3.) 3% X
TOTAL 109 9%

1. Includes the Rosenow Creek and Lac LaBelle Subwatersheds.

2. Includes sub-basins that contain at least 5% of the subwatershed's sewered
commercial or industrial land uses.

3. This includes only the existing industrial land, and some of

the open space between buildings. It does not include proposed commercial

or industrial development, or other land uses such as agricultural

land. Inclusfon of these other land uses would bring the total size up

to 180 acres. More details on the land uses within CCC and DDD can be found
in the SEWRPC stormwater management feasibility study prepared for the

180 acre site.

Sub-basin Contains

A Significant Portion

of the Subwatersheds!

Critical Land Uses(Z2.)
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urban land uses are concentrated in the Lac LaBelle Subwatershed, with most of
the urban land use in the Rosenow Creek Subwatershed consisting of low density

residential.

Fifteen urban sub-basins in the area draining to Lac LaBelle were delineated
and analyzed for pollutant loadings. Table IX-4 identifies the most
important sub-basins, based on the proportion of industrial and commercial
land use and the sub-basin pollutant loading. The five critical sub-basins
identified in this area are EE, HH, 00, CCC, and DDD. The locations of these
sub-basins and their stormwater discharges are included in Map VIII-1. These
five areas encompass 109 acres, or less than 10 percent of the inventoried
urban lands. Table IX-5 provides more detailed information concerning these
sub-basins. Although these basins cover less than 10 percent of the urban
area, they incfude all of the industrial land uses, 87 percent of the
commercial land uses, and 53 percent of the lead loading.

Sub-basin 00 has additional significance in that it discharges adjacent to the
City's main public swimming beach on Lac LaBelle. The other two swimming
beaches on Lac LaBelle are also the sites of stormwater discharges, but from
less ¢ritical urban areas. The Pine Street beach has a discharge pipe
draining 37 acres made up mostly of medium density residential area and about
two acres of commercial Tand use. Some of this area is served by grass
swales, which provides some pollutant filtering. The Park Street beach has a
discharge pipe draining six acres of medium density residential area. In
addition, there is another discharge pipe entering Lac LaBelle about 600 feet
to the west of the Park Street beach. This pipe drains 11 acres of medium
density residential, one acre of high density residential, and one-half acre
of commercial land. Although these two beaches do not receive a significant
portion of the lead loading, the fecal coliform counts could be excessive.

Sub-basins CCC and DDD are part of the 180 acre area that drains to

Lac LaBelle via the creek under Lakeview Lane. Sediment plumes from
pollutants generated in this area have been noted in Lac LaBelle, as discussed

in a previous section of this chapter.
WATER RESOURCES OBJECTIVES

Rosenow Creek

The water resources objectives for Rosenow Creek are to improve the capacity
of the stream to support trout, and to decrease the pollutant load carried by

Rosenow Creek into Lac LaBeile.

The improvement in trout habitat to be achieved through the watershed project
will complement the habitat rehabilitation efforts already being conducted in
portions of the Creek by the Department of Natural Resources' Fish Management
Program. The Nonpoint Source Control Program will work to reduce the sediment
and nutrient Toads to the stream, to improve streambank conditions, and to
protect the stream's springheads. This will be accomplished by reducing
existing soil loss on croplands, by stabilizing streambanks and springheads
against the effects of cropping and cattle access, by controlling runoff from
barnyards and field-spread manure, and by assuring that future construction
and post-construction runoff from developing areas does not cause further
degradation to the trout habitat.
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Table IX-5. Land Use and Pollutant Loading Characteristics of
Area Draining to Lac LaBelle(1.)

% of Urban
Pollutant Load
From Sub-Basin

Urban
Sub-hasin Lead
EE 16%
HH T4
00 26%
cCcc/0DD 4%
TOTAL 53%

Phosphorus

1%
5%
20%

8%

44%

Sediment

10%

42X

20%

4%

k74

1. Includes the Rosenow Creek and Lac LaBelle Subwatersheds.

Important Urban Sub-basins in the

%
Land Use
In Sub-Basin

Industrial Commercial
5%
82%
100%
874
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A1l of these activities will reduce the pollutant load to Lac LaBelle, as well
as improve the quality of Rosenow Creek.

Lac LaBelle

It is unclear what effect carp removal or phosphorus reduction will have on
the water quality of Lac LaBelle, since there are probably many interrelated
and opposing forces at work. For example, carp may be keeping weed growths
low, which in turn leaves more phosphorus for algae growth. Poor water
clarity, on the other hand, which may be due partly to carp activity, results
in less light available for algae growth. The phosphorus concentration in the
lake is also variable, and may only be excessive in years when there is a very
high pollutant loading to the lake. Thus, the benefits of phosphorus
reduction may not be evident in all years, and may be masked by changes in the
carp population. The ability to maintain the existing low phosphorus
concentration in the lake was evaluated in light of the elevated phosphorus
concentrations measured in the lake in 1976-77. Table IX-6 shows the
estimated 1976-77 phosphorus load to Lac LaBelle, and the reduction in the
loading needed to prevent a recurrence of the high phosphorus concentrations.
Table IX-2 shows the percent reduction of the phosphorus load to the lake that
can be achieved under ideal circumstances. It appears that a significant
reduction in the phosphorus load can be achieved, particularly through
cropland erosion controls. This would result in less frequent occurrences of

elevated phosphorus concentrations.

The objectives of the Nonpoint Source Control Program will be to contribute
towards better water quality conditions for the support of aesthetic,
recreational, and fish and aquatic life uses of the lake. This will be
accomplished through maintaining a low phosphorus concentration, by decreasing
the sedimentation along portions of the shoreline, by decreasing the loading
of bacteria to the lake, particularly in sensitive areas such as swimming
beaches, and by decreasing the discharge of toxic materiails present in urban

stormwater runoff.
RURAL NONPOINT SOURCE CONTROL STRATEGY

The proposed strategy for controlling rural nonpoint pollutant sources is
presented below. Changes may be needed in the inventory data as each site in
the rural areas is visited by project staff during implementation. When this
occurs, changes in the rural pollution control strategy may be made to reflect

the new information.

Pollutant Management Categories for each major type of source are as follows:

1. Upland Sheet and Rill Erosion Sources

Table III-7 shows that 1,039 acres of control practices will be needed in
the area draining to Lac LaBelle in order to bring the sheet and rill
erosion rate on these lands down to a range acceptable for purposes of
water quality protection. Conservation tillage will be the practice most
widely recommended, with an estimated 1,007 acres needed. In addition, 32
acres of pasture management will be needed.
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Table IX-6. Water Quality lmpacts On Lac LaBelle From Different Phosphorus
Loading Reduction Levels

Predicted
Estimated 1974-77 ' Total
Phosphorus Load Reduction From Phosphorus Trophic Status Wisconsin Lakes
(ibs.) 1976-77 Load (ma/L) Index{1.) Water Quality index(2.)
6500(3.) 0 .04 57 fair
4875 25% 0.03¢4.) 53 fair to good
3250 50% 0,02¢5.) 47 good

1. Based on phosphorus concentrations onty.

2. See Table Il11-2.

3. This is the phosphorus load estimated by SEWRPC(SEWRPC, 1980) based on land use

and an in-lake phosphorus concentration of .04 mg/l.

4. This is the secondary criterion proposed for Lac LaBelle.

5. This is the primary standard established for Lac LaBelle by the Regional Planning Commission.
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Table III-7 also shows that application of conservation tillage and
pasture management practices on upland areas will reduce the soil loss by
69 percent in the area draining to Lac LaBelle. This will still leave
some lands eroding at a rate exceeding three t/a/y, however. Additional
practices will be needed on 159 acres, and will result in an additional
787 tons per year of soil loss control. This would bring the total soil
loss control in this area fto 74 percent.

The strategy outlined above includes 249 acres of conservation tillage and
23 acres of pasture management in the Rosenow Creek Subwatershed, and
would result in a 43 percent reduction in soil loss in that area.

- Management Category I. These are the ranked farms in the area
draining to Lac LaBelle which cumulatively contribute the top 80
percent of the portion of the soil loss that is occurring at a rate
greater than three tons/acre/year, or those farms having at least 250
tons/year of soil loss targeted for control. In addition, ranked
farms in the Rosenow Creek Subwatershed which contribute the top 80
percent of the soil loss targeted for control, or at least 70
tons/year soil loss above three t/a/y, will be placed in this

category.

Any single field in the inventory corridor eroding at a rate exceeding
seven t/a/y will be placed in this management category as well.

- Management Category II. The remaining lands in the area draining to
Lac LaBelle that have soil loss exceeding three t/a/y will be placed
in this management category.

- Management Category III. Fields that are currently losing less than
three t/a/y are not eligible for cost sharing, and are placed in this

management category.

Since the rural upland sheet and rill erosion survey did not assess
waterway or roadside erosion sites, the need for controlling these sources
will be assessed by project staff during implementation. The three sites
of waterway erosion, and three sites of roadside erosion identified by the
preliminary inventory of rural nonpoint sources conducted during 1981-82
(SEWRPC, 1983) will be reviewed to determine their significance as sources
of sediment. Management categories will be assigned to these sources by
project staff at the time they are assessed. In addition, other such
sites may be identified and assessed.

Barnyard Runoff Sources

- Management Category II. The only barnyard in the area draining to
Lac LaBelle that is contributing phosphorus to surface waters is
placed in this management category.

- Management Category III. Barnyards that are well buffered from the
surface channel network, and that produce no loading of phosphorus to
the surface waters according to the ARS Model, are placed in this

management category.
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3. Runoff of Winterspread Manure

- Management Category I. Livestock operations that spread five acres
or more of critical tands with manure during the winter in the area
draining to Lac LaBelle are placed in this management category. This
is estimated to cover 80 percent of the critical lands winterspread

with manhure.

- Management Category IT. Livestock operations that spread less than
five acres of critical lands during the winter are placed in this
management category.

- Management Category III. Farms that currently receive no
winterspread manure on critical acres are placed in this management

category.

Project staff will identify, during project implementation, those
livestock operations that pose a threat to water quality due to improper
disposal or storage of animal waste during other times of the year.
Management categories assigned based solely on winterspreading may be
modified to take these other problems into account.

4. Streambank Ercsion

- Management Category I. Areas of streambank erosion along Rosenow
Creek that are caused by agricultural activities, such as cropping
too close to the bank or watering livestock in the stream, are placed

in this management category.

- Management Category ITI. Areas of lakeshore erosion are placed in
this category. 1he areas of eroding fill in the Village of Lac
LaBelle, and the unrestricted access point off of Mary Lane, are
placed in this category, but will be re—evaluated by local staff and

the DNR during project implementation.

5. Other Agricultural Nonpoint Pollution Sources

- Tile drainage from cropped organic soils may be locally significant,
and will be the covered as part of a special information and
education program dealing with proper fertilizer application.

URBAN POLLUTION CONTROL STRATEGY

The urban pollution control strategy addresses both developing and established
urban areas in the area draining to Lac LaBelle, including the Rosenow Creek
and Lac LaBelle subwatersheds. This strateqgy builds upon that for Fowler

Lake, presented in Chapter VIII.

Although the pollutant loads coming from the established urban areas must be
considered important and in need of control, the fact is that the
opportunities for retrofitting these areas with additional control measures
(discussed later on in this strategy) are very limited. Although these
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opportunities will be evaluated and pursued as part of this project, the most
fruitful rewards are most likely to come from protection efforts directed

towards the developing areas.

Strategy For Developing Urban Areas

Development can be expected in all the civil divisions included in the area
draining to Lac LaBelle, including the City of Oconomowoc, the Town of
Oconomowoc, and the Village of LaBelle. The strategy for these areas includes
taking steps to assure that construction site erosion, and future stormwater
runoff from these developing areas, do not cause water quality degradation of
Rosenow Creek or Lac LaBelle. The City of Oconomowoc currently has an
ordinance in place to limit erosion and sediment transport from larger scale
construction activities, although single family home construction is generally

excluded.

Chapter VIII of this plan contains recommendations for the City of Oconcmowoc,

the Town of Oconomowoc, and Waukesha County concerning the control of
construction site erosion. The administration and enforcement of applicable

ordinances or codes by these municipalities will also protect Rosenow Creek
and Lac LaBelle.

The steps outlined for the control of construction site erosion should also be
taken by the Village of LaBelle.

The review of zoning and development projections recommended for the City of
Oconomowoc in Chapter VIII should include lands in the Rosenow Creek and Lac

LaBelle subwatersheds.

Strategy For Established Urban Areas

Chapter VIII summarizes the stormwater management practices currently used by
the City of Oconomowoc, and the process used to develop additional
recommendations for the City. The same process was used to develop
recommendations for city lands draining to Lac LaBelle.

Table IX-7 presents cost-effectiveness information developed specifically for
the application of infiltration and detention practices applied to urban lands
in the Lac LaBelle Subwatershed. The table shows the effectiveness of
detention basins in reducing the urban phosphorus and lead load to

Lac LaBelle. The effectiveness of infiltration is also presented.

Assumptions made about the control practices referenced in this table are
presented in the parallel discussion in Chapter VIII.

The lead load to Lac LaBelle would be decreased by about 50 percent if
infiltration were increased in the commercial and industrial areas, and
detention was provided for stormwater runoff coming from the five critical
sub-basins. The phosphorus load would be decreased by about 30 percent. As
the table shows, not all components of this strategy are equally
cost-effective. Detention basins placed at 00, EE, and HH are most
cost_effective. Control of poliutants from 00 has added importance because
the discharge pipe is located next to the public swimming area. Although the
urban sub-basins discharging near the Pine and Park Street beaches are not
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Tabie 1X-7. Cost-Effectiveness of Stormwater Detention Basins and General Infiltration For
Reducing The Urban Pollutant Load To Lac lLaBelle,

% Urban Pol lutant Capitat Cost(1.)
Load Reduction
Size of
Sub-basin Detention State Share lLocal Share Total
Location (2.) Lead Phosphorus (3.) {4.)
Detention
00 1.3 acres 2% 1% $37,800 $16,200 $54,000
EE .7 acres 13% 6% $21,000 $9, 000 $30,000
HH .5 acres &% 3% $14,000 $6,000 $20,000
ccc/obb 1.5 acres 3% 4% $42,000 $18,000 $60,000
Subtotal 4.0 acres 43% 24% $114,800 $49,200 $164,000
Infiltration
(6.} 7% 5% $100,380 $43,020 $143,400
TOTAL 50% 29% $215,180 $92,220 $307,400

1. Figures do not include land costs.
2, Sizing could be reduced. See text for explaination.
3. The state share will be 70% of the total capital cost.

4. The local share will be 30% of the total capital cost. In addition, there witl be

annual operation and maintenance costs, which are not reflected in the figures.
5. $ee text for discussion of proposed land use changes in CCC/DDD.

6. Assumes infiltration of 50% of rooftops and parking surfaces

in the commercial and industrial areas, regardless of their location

in the watershed.

Total Cost
per % Lead
Removed

$2,600

$2,300

$3,300

$20,000

$20,500






- 170 -

significant contributors of lead, they may be significant sources of
bacteria. The Southeastern Wisconsin Regional Planning Commission has
predicted future urban growth within sub-basin CCC/DDD (SEWRPC, 1984). The
commercial and industrial acreage could increase significantly, with
development of a medium density residential area also a possibility. This
increased development would make control of the stormwater and its associated
potiutants from CCC/DDD more cost effective than veflected in Table IX-7.

The control strategy for the established urban area in the City of Oconomowoc
draining to Lac LaBelle is an extension of that recommended in Chapter VIII
for the protection of Fowler Lake. The feasibility study on detention basins
should include those critical sub-basins identified in Tablie IX-7. The
stormwater management feasibility study prepared by SEWRPC will be a stepping
stone for determining the role the Nonpoint Source Control Program can play in
resolving the water quality problems created by current and projected land

uses in CCC/DDD.

The established urban areas in the Town of Oconomowoc and the Village of
LaBelle are mostly low density residential areas, and use of detention
facilities and attempts to increase infiltration are not generally practical.
However, an information and education program should be targeted in these
areas to promote good housekeeping practices.

INTEGRATION OF PROGRAMS IN ACHIEVING WATER RESOURCES OBJECTIVES

A Water Quality Management Plan For Lac LaBelle, prepared by the Southeastern
Wisconsin Regional Planning Commission (1980), includes recommendations in
several program areas outside the scope of the Nonpoint Source Program. These

include:

1. the modification of local zoning ordinances to more effectively implement
the adopted regional land use plan,

2. the provision of sanitary sewer service to portions of the drainage area
directly tributary to the lake,

3. the revision of the Waukesha County Sanitary Ordinance to address the
operation, maintenance, and inspection of privately owned on-site sewage
disposal systems that would not be eliminated by the proposed sanitary

sewerage system, and

4. the continuation of existing lake management activities.
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CHAPTER X

THE AREA DRAINING TO THE LOWER OCONOMOWOC RIVER:
The Battle Creek Subwatershed
The Lower Oconomowoc River Subwatershed

EXISTING WATER RESOURCES CONDITIONS

The area draining to the lower Oconomowoc River includes the Battle Creek
Subwatershed, which covers 5,132 acres, and the Lower Oconomowoc River
Subwatershed, which covers 10,072 acres. They are shown in Map II-1.

Battle Creek and the lower Oconomowoc River are the major water resources
discussed in this chapter.

Battle Creek

Battle Creek is a small tributary to the Oconomowoc River. The stream is 5.7
miles long, averages less than .5 feet in depth, and has a very low gradient.
The stream supports mainly panfish, forage fishes, bullhead, and carp (Poff
and Threinen, 1963b; Poff et al., 1968; Fago, 1982).

Lower Oconomowoc River

This portion of the Oconomowoc River begins at the Lac LaBelle Dam and flows
14 miles to its confluence with the Rock River, at the end of the Oconomowoc
River Watershed. The upper 4.7 miles of this river segment are in Waukesha
County; the lower 9.3 miles are in Jefferson County.

The lower Oconomowoc River is classified for full fish and aquatic Tife. The
one-mile long section of stream between the Lac LaBelle dam and county road BB
has good habitat. The water velocity is high, and the substrate is sand and
gravel (W. Wawrzyn, DNR Water Pollution Biologist, personal communication).
However, the river has occasionally had a noticeable degree of turbidity as it
passes beneath the Concord Road bridge (P. Lindquist, Washington County
Conservationist, personal communication). During a fish survey conducted in
June 1975, six species of forage fishes indicative of good water quality were
found. These included the hornyhead chub, the stonecat, the fantail darter,
the banded darter, the blackside darter, and the slender madtom (Fago,1982).
The starhead top minnow may also be present in this stream segment (W.
Wawrzyn, personal communication). The slender madtom and the starhead top

minnow are both endangered species.

From county road BB to the county line, the river substrate is sand and gravel
overlain by silt. For the last mile in Waukesha County, and through all of
Jefferson County, the stream grade is low as the stream meanders through
extensive wetlands. The stream bottom in Jefferson County is predominately

muck (Poff, et al., 1968).

Throughout the lower Oconomowoc River, carp are abundant and pose a major

water resource problem. They increase water turbidity by stirring up bottom

sediments, and create unfavorable conditions for more desirabie species of
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Table X-1. Estimated Annual Loading of Phosphorus and Sediment
to the Lower Oconomowoc River{1.)

Phosphorus Sediment

Source Pounds % of Total Pounds % of Total
Lac LaBelle(2.) 2500 13.7% 308000 20.7%
Urban(3.) 150 0.8% 73000 4.9%
Cropland(3.} 2000 10.9% 1100000 74.1%
8arnyards/
Manure Stacks(3.) 50 0.3%
Manure Spreading(3.) 100 0.5%
Oconomowoc Sewage
Treatment Plant(4.) 13500 73.8% 5000 0.3%
TOTAL ' 18300 1486000

Includes pollutant loadings from the Battle Creek and Lower Oconomowoc River Subwatersheds.
From: Water Quality Management Plan For Lac LaBelle. SEWRPC, 1980.

Based on inventory data collected through the Nonpeint Seurce Program.

Based on information collected by DNR as part of the detergent phosphorus ban study.

WY =
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fish. Carp and forage fishes tolerant of poor water quality conditions
dominated the fish population surveyed from the Rock River to the county line
during 1976 (Fago, 1982). Past efforts to eradicate carp from this portion of
the river have been unsuccessful, since the carp population is easily
repienished from the Rock River. An effort to rehabilitate the fish community
in the lower Oconomowoc River will be made in 1986. The plan includes
chemical treatment of the river, and installation of a barrier to stop the

upstream migration of carp from the Rock River.

Water quality information was collected from the lower Oconomowoc River during
the period 1970-1976. These sampling points were downstream of the old City
of Oconomowoc sewage treatment plant, however, and reflected the impacts being
caused by inadequate wastewater treatment (Department of Natural Resources,
1980). The treatment facility was upgraded in 1976, and the samples collected
below the treatment plant prior to 1976 can no longer be considered indicative

of river water quality.

The onty recent water quality information includes phosphorus concentrations
measured during September 1979 at a point .036 miles above the sewage
treatment plant, and at points 1.4 and 3.7 miles below the treatment plant
(Mace, 1980). Above the treatment plant, concentrations were Tow (.02 mg/1),
dominated by the flow from Lac LaBelle. In this segment, most of the
phosphorus was tied up in particulate form, and not immediately available for
plant growth. The treatment plant, which is not required to remove
phosphorus, was discharging 3.68 mg/1 phosphorus, 97 percent of which was in a
dissolved form immediately available for use by plants. Below the treatment
plant, the total phosphorus concentration was very high (.31-.33 mg/1), with
68 percent of the phosphorus in a dissolved form. These concentrations
reflect the impact of the treatment plant on the phosphorus concentrations of
the stream within four miles of the treatment plant discharge. The impact of
these elevated phosphorus concentrations on plant growth and dissolved oxygen

has not been determined, however.

The lower Oconomowoc River, from the Lac LaBelle dam to the Rock River, is
suitable as a canoe trail, although it does not receive heavy use by paddlers.

LAND USE AND NONPOINT POLLUTION SOURCES

Table X=1 shows the estimated loading of phosphorus and sediment to the lower
Oconomowoc River from the Battle Creek and lower Oconomowoc River
subwatersheds. The main source of phosphorus is the City of Oconomowoc
wastewater treatment plant and Lac LaBelle and cropland runoff are estimated
to be important, although secondary, sources. Urban areas and animal waste
runoff are relatively insignificant overall as phosphorus sources, but could
he tocally important. For sediment, cropland runoff is estimated to be the
dominant source. Construction erosion may also be significant, and is one
potential source of the turbidity noticed as the Concord Road bridge. Runoff
from the established urban areas is relatively insignificant as a sediment

source.,

The urban lands in the area draining to the lower Oconomowoc River are the
major source of pollutants such as lead, copper, and zinc, and some of the
hazardous organic compounds. Rural areas are also sources of some organic
compounds, such as those found in pesticides.
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Rural Land Use and Pollutant Sources

Table III-4 shows the portions of the Battle Creek and Lower Oconomowoc River
subwatersheds that were inventoried for land use and nonpoint pollution
sources. Combined, rural land uses covered 8,576 acres, or 93 percent of the

lands inventoried in these two subwatersheds.

Table III-5 shows the composition of rural lands inventoried in the Battle
Creek and Lower Oconomowoc River subwatersheds. In the Battle Creek
Subwatershed, croplands cover 1,493 acres, or 48 percent of the inventory
corridor. This cropland is almost evenly split between lands in crop rotation
and lands continuously planted to row crops. Little of this cropland has
conservation practices applied at this time. In the Lower Oconomowoc River
Subwatershed, croplands cover 2,834 acres, or 52 percent of the inventory
corridor. In both subwatersheds, about one-half of the land in the rural
inventory corridor is made up of land uses such as wetland, grassland, and
woodlots, which have a low potential for generating pollutants.

Table I1I-6 summarizes sheet and rill erosion characteristics for lands in
these subwatersheds. In the area draining to the lower Oconomowoc River,
about 13,500 tons/year of soil are eroded from lands in the rural inventory
corridor. About 75 percent of this erosion occurs on lands in the Lower
Oconomowoc River Subwatershed. Rates of erosion in this subwatershed are
moderately high, with 35 percent of the soil loss occurring on lands losing
soil at a rate exceeding 10 tons/acre/year, and 52 percent occurring on lands
eroding at rates exceeding five tons/acre/year.

About 25 percent of the erosion in the area draining fo the river occurs on
lands in the Battle Creek Subwatershed. Rates of erosion are moderate.

Almost one-half of the erosion occurs at rates of five to 10 tons/acrel/year,
with a small amount eroding between three and five tons/acre/year. About
one-half of the erosion occurs on lands losing soil at rates less than three
tons/acre/year. The erosion occurring at rates less than three tons/acre/year
is not targeted for control practices through the Nonpoint Source Control

Program.

A determination was made during the initial phases of the inventory that
roadside and streambank erosion were not widespread enough to warrant a
detaited survey. A detailed assessment of gully erosion in rural portions of
the inventory corridor was not made during this nonpoint source inventory,
either. It is expected, however, that roadside and gully stabilization needs
will be found in some areas by LCC staff during project implementation.
Eroding channel banks are known to be a problem between county road BB and the
county line. These banks are overgrown with purple loosestrife. The
loosestrife has a very shallow root system, and dies back each year leaving
streambanks unprotected against erosive forces of the river and rainfall (W.

Wawrzyn, personal communication).

Tables III-8 and III-9 show the pollution potential from animal waste runoff
in the Battle Creek and Lower Oconomowoc River subwatersheds. Of the twenty
livestock operations in this area, eleven produce runoff that flows to surface
waters, while nine systems are internally drained. Of the eleven barnyards
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that are hydrologically connected to surface waters, nine of them produce some
pollutant loading. A1l of these are in the Lower Oconomowoc River

Subwatershed.

Table IIT-9 shows that an estimated 13 livestock operations winterspread
manure in the area draining to the lower Oconomowoc River. About 53 acres of
critical lands in the area draining to the lower Oconomowoc River can be
expected to be winterspread with manure each year. Most of the potlution
potential from this activity is expected in the Lower Oconomowoc River
Subwatershed. Although the hazard posed by improper disposal or storage of
manure during other times of the year was not assessed, it may be important.
These additional hazards will be further investigated during implementation of

this watershed project.

There are estimated to be 269 acres of cropped organic soils in the area
draining to the lower Oconomowoc River. About two-thirds of these acres are
in the Lower Oconomowoc River Subwatershed, with the remainder in the Battle
Creek Subwatershed. Some of this area may have been ditched or tiled for
drainage purposes, and as such would have a significant potential to
contribute soluble phosphorus to surface waters if fertilizer applications are

not properly managed.

Urban Land Use and Nonpoint Pollutant Sources

This discussion is divided into two parts. The first part concerns developing
areas as pollution sources. Developing areas are considered to include a wide
array of situations including urban renewal projects, individual site
development within the existing urban area, or hew subdivision development.
The second part concerns existing urban areas as pollution sources. These
areas include established residential, commercial, industrial, highway, and

open space land uses.

Developing Areas

Little development was occurring on land within the inventory corridor at the
time land use was surveyed for this project. However, land development
patterns are dynamic and often unpredictable, and accurate predictions of the
extent, timing, and location of lands that will be undergoing development are
difficult to make. Two areas of particular concern in this area include a
large construction site on rolling Tands adjacent to the Oconomowoc River
within the City of Oconomowoc. This site, which includes a new armory complex
currently under construction, has a high potential to contribute sediment to
the Oconomowoc River if not properly managed. The other concern is the
pending reconstruction of 5.4 miles of State Highway 135 in Jefferson County,
between State Highway 16 and County Highway B. The Plan Development Advisory
Committee for the Oconomowoc project expressed its concern to the Wisconsin
Department of Transportation over potential impacts on river water quality.
However, topography in this area is relatively flat, all drainages will remain
as grassed swales, there will be no work done on bridges or overpasses which
span the river, and the length of road reconstruction adjacent to the river

will be minimal.
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Area Draining to the Lower Oconomowoc River

Estimated
Lead Loading
Land Use Arealacres) (Pounds/Year)
Low Density
Residential 113 1
Medium Density
Residential 317 25
High
Density
Residential 13 2
Commercial 49 28
Industrial 34 16
Recreation/
Open Land 151 2
TOTAL 677 74
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The magnitude of pollutant loading from construction sites was discussed in
Chapter VIII, and indicates that even a small amount of construction can
result in tremendous pollutant loadings to waterways. The water quality
impacts from construction site runoff are well documented, and include loss of
recreation areas and fish habitat through siltation, and nutrient envichment
of waterbodies (Pitt, 1985). If water quality is to be protected or improved,
there is a need to control pollutant generation and transport from areas
undergoing development, even if they cover areas less than one acre.

Pollutant generation from these areas continues even after construction has
been completed and the areas are considered established. This pollutant
generation and transport can be a problem if post-development storm water
management is not taken into account during site design. Pollutant generation
from established urban areas in the area draining to the lower Oconomowoc
River is described in the following section.

Existihg Urban Areas

Urban lands comprised 677 acres, or seven percent of the lands inventoried in
the area draining to the lower Oconomowoc River. These urban lands occur
mainly within the City of Oconomowoc.

Table III-11 shows the pollutant generation from lands within the urban
inventory corridor of this area. Since most of this area is connected to the
river via storm sewer, the proportion of the pollutants that actually reach
the river from these areas will be very high. This table shows that about 150
pounds of phosphorus, 37 tons of suspended solids, and almost 74 pounds of
lead are delivered to the lower Oconomowoc River each year by all lands within
the urban inventory corridor. Although lead is the only toxic material listed
in Table III-11, it indicates the presence of the other toxic materials

mentioned in Chapter VIII.

Both the importance of different tand uses and the importance of different
urban sub-basins within the area draining to the river were evaluated. These
two approaches are discussed in more detail in Chapter VIII. Results for this

are discussed below.

Table X-2 shows the acreage and estimated lead loading from different urban
land uses in the area draining to the lower Oconomowoc River. Land cover in
the urban inventory corridor is dominated by low and medium residential areas,
which account for 64 percent of the area, and recreation/open land, which
accounts for an additional 22 percent of the area. The most significant
sources of lead and other urban toxic pollutants include commercial,
industrial, and medium density residential land uses. Commercial and
industrial land uses cover only 12 percent of the urban area, but contribute
60 percent of the lead toad. The medium density residential areas cover about
46 percent of the urban area and contribute one-third of the lead Toad.

In the City of Oconomowoc, nineteen urban sub-basins draining to the lower
Oconomowoc River were delineated and analyzed for pollutant loadings. Table
X-3 identifies the most important sub-basins, based on the proportion of
industrial and commercial land use and the sub-basin pollutant loading. The
five critical sub—basins identified in this area are LL, PP, QQ, S, and ZZZ.
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Table X-3. Important Urban Sub-basins in the
Lower Oconomowoc River.

Area Draining to the

urban Storm
Sub-basin  Sewers

tL Yes

PP Yes

aQ Yes

8 Yes

ZZZ No
TOTAL

Area
(acres)

78

60

84

3

24%

502

pPortion of Subwatershed's

Urban Area Located

In This Sub-basin

12%

9%

12%

4%

7%

74%

Sub-basin Contributes
Significantly to the
Subwatershed's Lead Loading

1. Includes sub-basins that contain at least 5% of the subwatershed's sewered
commercial or industrial land uses. Sub-basin 22Z is included because it contains
a large commercial area that drains down steeply sloped drainages.

Grassed swales provide little infiltration in this area.

Sub-basin Contains

A Significant Portion
of the Subwatershed's
Critical Land Uses(1.)
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The locations of these sub-basins and their storm water discharges are
included in Map VIII-1. These 5 areas encompass 502 acres, or 74 percent of
the inventoried urban lands. Table X-4 provides more detailed information
concerning these sub-basins. They include 70 percent of the industrial land
uses, 99 percent of the commercial land uses, and 85 percent of the lead

loading.
WATER RESOURCES OBJECTIVES

Lower Oconomowoc River

Recreational, fish, and aquatic 1ife uses are important in the lower
Oconomowoc River. The objectives for the Nonpoint Source Controi Program are
to protect the stretch of the Tower Oconcmowoc River from the Lac LaBelle dam
to county road BB, and to improve the water quality and habitat in the river
below this point. This will be done by reducing pollutant loads to Lac
LaBelle, as outiined in Chapter IX, and by reducing the sediment loading to
the river from both the Battle Creek and Lower Oconomowoc River

subwatersheds. As a secondary consideration, the nutrients from animal waste
sources will also be controlled. These efforts will be made in conjunction
with rehabilitation of the fish population in the Tower Oconomowoc River.

RURAL NONPOINT SOURCE CONTROL STRATEGY

The proposed strategy for controlling rural nonpoint pollutant sources is
presented below. Changes may be needed in the inventory data as each site in
the rural areas is visited by project staff during implementation. When this
occurs, changes in the rural pollution control strategy may be made to reflect

the new information.

Pollutant Management Categories for each major type of source are as follows:

1. Upland Sheet and Rill Erosion Sources

Table III-7 shows that 1,021 acres of control practices will be needed in
the area draining to the Tower Oconomowoc River in order to bring the -
sheet and rill erosion rate on these lands down to a range acceptable for
purposes of water quality protection. Conservation tillage will be the
practice most widely recommended, with an estimated 1,001 acres needed.
In addition, 20 acres of pasture management will be needed.

Table III-7 also shows that application of conservation tillage and
pasture management practices on upland areas will reduce soil erosion by
48 percent in the area. This will still Teave some lands eroding at a
rate exceeding three t/a/y, however. Additional practices are needed on
81 acres, and would result in an additional 260 tons per year of soil
erosion control. This would bring the total soil erosion control in this

area to 50 percent.

- Management Category I. These are the ranked farms in the area
draining to the lower Oconomowoc River which cumutatively contribute
the top 80 percent of the portion of the soil erosion that is
occurring at a rate greater than three tons/acre/year, or those farms
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Table X-4.Land Use and Pollutant Loading Characteristics of Important Urban Sub-basins in the
Area Draining to the Lower Oconomowoc River

% of Urban %
Pollutant Load Land Use
from Sub-Basin In Sub-Basin
Urban
Sub-basin Lead Phosphorus Sediment Industrial Commercial
LL 18% 20% 20% 54% 1.
PP 12% 12% 1% 13% 26%
QQ 234 23% 21% 1. 14%
S % 7% 9% 1.
22z 23% 174 15% 53%
TOTAL 85% 79% 76% 70% 99%

1. Values represent less than 5% of the total for the subwatershed.
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having at Teast 100 tons/year of soil erosion targeted for control.
Any single field in the inventory corridor eroding at a rate
exceeding seven t/a/y will be placed in this management category as

well.

- Management Category II. The remaining lands in this area that have
soil loss exceeding three t/a/y will be placed in this management

category.

- Management Category III. Fields that are currently losing less than
three t/a/y are not efigible for cost sharing, and are placed in this

management category.

Since the rural upland sheet and rill erosion survey did not assess
waterway or roadside erosion sites, the need for controlling these sources
will be assessed by project staff during implementation. Management
categories will be assigned to these sources by project staff at the time

they are assessed.

Barnyard Runoff Sources

- Management Category II. A1l barnyards in the area draining to the
Tower OconomowoC River that are contributing phosphorus to surface
waters are placed in this management category.

- Management Category III. Barnyards that are well buffered from the
surface channel network, and that produce no loading of phosphorus to
the surface waters according to the ARS Model, are placed in this

management category.

Runoff of Winterspread Manure

- Management Category II. All livestock operations that spread manure
on critical lands during the winter are placed in this management

category.

- Management Category III. Farms that currently receive no
winterspread manure on critical acres are placed in this management

category for manure spreading.

Project staff will identify during project implementation those Tivestock
operations that pose a threat to water quality due to improper disposal or
storage of animal waste during other times of the year. Management

categories assigned based on winterspreading alone may be modified to take

these other problems into account.

Other Agricultural Nonpoint Pollution Sources

Drainage from tiled and cropped organic soils may be locally significant,
and will be the covered as part of a special information and education
program dealing with proper fertilizer applicatton.
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Table X-53. Cost-Effectiveness of Stormwater Detention Basins and Genmeral Infiltration For
Reducing The Urban Pollutant Load To the Lower Cconcmowoc River

Size of
Sub-basin Detention
Location (2.
Detention
0q 3.0 acres
222 8 acres
LL 3.5 acres
PP 2.5 acres
$ 1 acre
Subtotal 18.0 acres

Infiltration

(5.2

TOTAL

1. Figures do not include ftand costs,

# Urban Pol lutant

Capitat Cost(1.)

2. Sizing could be reduced. See text for explaination.

3. The state share will be 70% of the total capital cost.
4. The local share will be 30% of the total capital cost. In addition, there will be
annual operation and maintenance costs, which are not reflected in the figures.

5, Assumes infiltration of 50% of rooftops and parking surfaces
in the commercial and industrial areas, regardless of their location

in the watershed.

Load Reduction
State Share Local Share Totak

Lead Phosphorus (3.} 4.)

18% 13% $£84,000 $36,000 $120,000
18% 9% $226,800 $97,200 $324,000
14% 1% $98,000 $42,000 $140,000
10% T4 $70,000 $30,000 $100,000

T4 4% $28,000 $12,000 $40,000
674 44% $506,800 $217,200 $724,000
15% 12% $214,550 $91,950 $306,500
B2% 56% $721,350 $309,150 $1,030,500

Total Cost
per %
Lead Removed

$6,700

$18,000

$10,000

$10,000

$3,700

$20,400
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URBAN POLLUTION CONTROL STRATEGY

The urban potlution control strategy addresses both developing and established
urban areas in the area draining to the ltower Oconomowoc River. This strategy
builds upon that for Fowler Lake, presented in Chapter VIII. :

Although the pollutant loads coming from the established urban areas within
the City of Oconomowoc must be considered important -and in need of control, -
the fact is that the opportunities for retrofitting these areas with
additional control measures discussed later on in this strategy are very
limited. Although these opportunities will be evaluated and pursued as part
of this project, the most fruitful rewards are most likely to come from:
protection efforts directed towards the developing areas. '

Strategy For Developing Urban Areas

Development can be expected in the City of Oconomowoc, in the towns of Ixonia
and Concord (Jefferson County), and in the towns of Summit and Oconomowoc
(Waukesha County). The strategy for these areas includes taking steps to
assure that construction site erosion, and future storm water runoff from
these developing areas, do not cause water quality degradation of the

Oconomowoc River.

1. Chapter VIII contains recommendations for the City of Oconomowoc, the Town
of Oconomowoc and Waukesha County concerning the control of construction
site erosion. The administration and enforcement of applicable ordinances
or codes by these entities will also protect the lower Oconomowoc River.

Steps outlined in Chapter VIII for the control of construction site
erosion should also be taken by Jefferson County, and the towns of Summit,

Ixonia, and Concord.

2. The review of zoning and development projections recommended for the City
of Oconomowoc in Chapter VIII should include lands in the lower Oconomowoc
River Subwatershed.

3. The Department of Natural Resources, the Wisconsin Department of
Transportation, and the Jefferson County LCC should work closely together
in assuring that the State Highway 135 reconstruction project has a
minimal impact on water quality in the Oconomowoc River.

Strategy For Established Urban Areas

Chapter VIII summarizes the stormwater management practices currently used by
the City of Oconomowoc, and the process used to develop additional
recommendations for the City. The same process was used to develop
recommendations for city lands draining to the lower Oconomowoc River.

Table X-5 presents cost-effectiveness information developed specifically for
the application of infiltration and detention practices applied to urban lands
in the City of Oconomowoc that drain to the lower Qconomowoc River. The table
shows the effectiveness of detention basins in reducing the urban phosphorus
and Tead load to the river. The effectiveness of infiltration is also
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presented. Assumptions made about the control practices referenced in this
table are presented in the paralle! discussion in Chapter VIII.

The lead load to the lower Oconomowoc River would be decreased by about 83
percent if infiltration were increased in the commercial and industrial areas,
and detention was provided for stormwater runoff coming from the five critical
sub-basins. The phosphorus 1oad would be decreased by about 56 percent. As
the table shows, not all components of this strategy are equally cost
effective. The control strategy for the established urban area in the City of
Oconomowoc draining to the lower Oconomowoc River is an extension of that
recommended in Chapter VIII for the protection of Fowler Lake. The
feasibility study on detention basins should include those critical sub-basins

identified in Table X-5.
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CHAPTER XI
THE LAKE KEESUS SUBWATERSHED

EXISTING WATER RESOURCE CONDITIONS

The Lake Keesus Subwatershed, including the surface area of the lake,
encompasses 2,651 acres. Lake Keesus is the only major surface water resource
in the subwatershed. The location of this subwatershed is shown on Map II-1

in Chapter II.

Lake Keesus

Lake Keesus is a glacial, spring-fed lake. The lake is 237 acres in surface

area, has a maximum depth of 42 feet, and an average depth of 16.7 feet. The
estimated residence time for water in the lake is five to seven years, based

on the lake volume and an estimate of annual runoff from the watershed to the
lake. This residence time is relatively long compared to residence times of

the lakes connected by the Oconomowoc River.

Lake Keesus has occasional algae blooms, although algae growth is not
considered a serious use problem. Between 1968 and 1977, an annual
application of 60 to 110 pounds of algicides was applied to the lake to
control the algae (DNR file data). Aquatic weed growths are considered to
cause more of a use problem than algae growth (Wisconsin Department of Natural

Resources, 1975).

Water quality information for Lake Keesus was collected between 1973 and 1981
(DNR file data). During the fall periods of 1973 and 1974, when the lake was
mixed, the total phosphorus concentrations in the lake were .09 mg/1 and .065
mg/1 respectively. During the spring periods of 1974 and 1975, when the lake
was mixed, the total phosphorus concentrations were .035 mg/1 and .125 mg/1
respectively. More information is needed to adequately characterize the
phosphorus concentrations in Lake Keesus. However, it can be stated that the
phosphorus concentrations are generally high. These concentrations indicate a
potential for Lake Keesus to develop more serious water quality problems.

The oxygen depletion measured in the bottom waters of Lake Keesus during
periods of winter and summer stratification is indicative of a eutrophic
lake. The monitoring conducted during 1973-1975 showed that oxygen depletion
occurred at depths of 30 feet to the lake bottom during the months of
February, July, and September. Dissolved oxygen concentrations fell below
five mg/1 during these months at depths ranging from 10 to 40 feet. Neither
winterkill nor summerkill of lake fishes has been reported as a problem,

however .

Elevated phosphorus concentrations in the bottom waters during these times
when dissolved oxygen concentrations were low or nonexistent indicate that the .
lake's bottom sediments are nutrient rich and may act as a source of
phosphorus to the overlying lake waters. During the months of February, July,
and September, the concentrations of total phosphorus in the bottom waters
were .11 mg/1 - .16 mg/}, .32 mg/1, and .63 mg/1 respectively. These
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concentrations were two to 20 times higher than the phosphorus concentrations
in the surface waters on the same dates. Resuspension of phosphorus from the
lake bottom would tend to increase the proportion of phosphorus entering the
lake that is available in the surface waters for algae growth, or in the
outlet waters for downstream transport.

Lake Keesus has a panfish-gamefish assemblage. Gamefish include walleye,
northern pike, and largemouth bass. Public access to the lake is Timited.
Although there are five access points, four are private concessions and the
fifth, a road crossing at the outlet to the lake, is posted to prohibit
parking. The state owns over 1,000 feet of shoreline on the southwest corner
of the lake, but it is not developed as a public access. Overall, public
access to Lake Keesus is considered by the Department of Natural Resources to
be inadequate for purposes of utilizing the fishery (Threinen, 1982).

In summary, Lake Keesus can be considered a mesotrophic, or moderately fertile
lake, based on its algae and weed characteristics and its lack of winterkill
problems (Wisconsin Department ~f Natural Resources, 1975; Martin et al.,
1983). The lake may have a potential to be more eutrophic, however, based on
the total phosphorus concentrations measured in the lake.

LAND USE AND NONPOINT POLLUTANT SOURCES

Table III-4 shows the portion of the Lake Keesus Subwatershed inventoried for
land use and nonpoint pollutant sources. The inventory corridor included
1,123 acres, or 42 percent of the subwatershed. Rural lands in the inventory
corridor covered 744 acres; urban lands in the inventory corridor covered

about half that area, or 379 acres.

Table III-5 shows the composition of rural lands inventoried in the
subwatershed. Row crops comprise the most significant part of the rural Tand
use. These croplands cover 464 acres, or 62 percent of the rural inventory
area. Two-thirds of the acres in row crops, or 298 acres, are planted in
rotation. The remaining one-third of the cropland acres, or 166 acres, are
planted to row crops year after year. Little of this cropland has
conservation practices applied at this time.

The remaining acreage has little potential for generating pollutants.
Grasslands and wetlands cover 155 acres, or 21 percent of the rural inventory
corridor, while well-managed woodlots cover 112 acres, or 15 percent of the
rural inventory corridor. Table III-6 summarizes rural sheet and rill erosion
characteristics for the subwatershed. An estimated 1,382 tons of soil are
eroded in the Lake Keesus Subwatershed each year as a result of this upland
sheet and rill erosion. Nearly one-third of the sheet and rill erosion in the
subwatershed is coming from Tands eroding soil at a rate less than three
t/a/y. These lands are not targeted for control practices. The remaining 68
percent of the sheet and rill erosion is coming from lands targeted to receive
control practices. Twenty-eight percent of the sheet and rill erosion is
coming from Tands losing soil at a rate between three and five tons/acre/year,
and 39 percent is coming from lands losing soil at a rate of five to 10
tons/acre/year. MNo lands were inventoried that were losing soil at a rate

exceeding 10 tons/acre/year.
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Table III-7 shows that 183 acres of control practices will be needed to bring
the sheet and rill erosion rate on these lands down to a range acceptable for
purposes of water quality protection. Conservation tillage would be _
sufficient to provide the necessary degree of control on all 183 acres, and
will be the practice most widely recommended. Table III-7 also shows that
application of conservation tillage on eroding upland areas will reduce the
soil loss on lands constituting a high pollution hazard by 54 percent

A determination was made during the initial phases of the inventory that
neither roadside erosion or streambank erosion along the channel draining Lake
Keesus were widespread enough to warrant a detailed survey. A detailed
assessment of gqully erosion in rural portions of the inventory corridor was
not made during this nonpoint source inventory. Streambank, roadside and
gully stabilization needs may be found in some areas by LCC staff during
project implementation. For example, one site of waterway erosion has been
reported by lakeshore homecowners to exist along the northern shoreline of the
lake. The LCC staff will record any areas of gully erosion, streambank
erosion, and roadside erosion in the subwatershed during project

implementation.

Tables III-8 and III-9 show the pollution potential from animal waste in the
Lake Keesus Subwatershed. These tables show that animal waste is of little
concern as a source of phosphorus in this subwatershed. Table III-8 shows
that of the six livestock operations in the subwatershed, five are either
hydrotogically disconnected from Lake Keesus, or are so well buffered from the
lake that the phosphorus is filtered from the runoff water before entering the
surface channel network. The sole barnyard that contributes phosphorus to the
surface channel network constitutes only a small portion of the phosphorus

load to the Tlake.

Table III-9 shows that there is only one livestock operation in the
subwatershed where winterspreading of manure may be taking place on critical
lands. Thirteen critical acres are estimated to be spread from this livestock
operation each winter. Although this land is relatively flat, it is drained
by an extensive network of drainage channeis, and hence-is an area of ‘high
pollution potential. Table III-11 shows the pollutant generation from lands
within the urban inventory corridor of the Lake Keesus Subwatershed. This
table shows that about 12 tons of suspended solids, 58 pounds of phosphorus,
and 27 pounds of lead are generated annually by all tands within the urban

inventory corridor,

Table XI-1 shows the composition and pollution potential of the different
urban land uses in the Lake Keesus Subwatershed. This table shows that
traditional urban land uses, such as residential, commercial, industrial, and
construction areas, encompass about 63 percent of the land uses inventoried in
the urban corridor. The remaining areas are actually rural land uses
contained within the urban inventory corridor. The residential, commercial,
industrial, and construction areas generated 85 to 90 percent of the
pollutants from within the urban inventory corridor.

Table XI-1 shows that the most important urban land use, both in area and in
pollutant generation, is low and medium density residential. These areas are
located principally along or near the lakeshore. Although these residential
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Table Xi-1. Estimated Pollutant Generation From Urban Land Uses In The
Lake Keesus Subwatershed(i.)}

Pollutant Generation{Lbs./Year)}

Suspended
Land Use Area(acres) Solids Phosphorus Lead
Low Density
Residential 126 2823 5 1
Medium Density
Residential 111 17535 46 20
High
Density
Residential 0 0 o} 0
Commercial 1 700 2 2
Industrial 0 0 0 0
Construction 0 0 0 0
SUBTOTAL 238 21059 53 23
Other(2.} 141 3363 5 4
TOTAL 379 24442 58 27

1, Data compiled by the Southeastern Wisconsin Regional Planning Commission.
2. These lands include rural land uses contained within the urban area.
Wetlands, woodlands, recreation lands, and open lands are included.
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areas already have, for the most part, characteristics that Timit the
generation and transport of pollutants to these lakes, they can pose a water
pollution threat where housekeeping practices are poor. Lawn fertilizers and
pesticides, leaves, ashes from burning leaves, grass clippings, and improperly
disposed waste oil or household chemicals can all contaminate the lakeshore

waters.

In addition, improperly functioning septic systems may occur in the
subwatershed, posing a threat to the lake's water quality. As of 1975, there
were an estimated 212 privately owned on-site sewage disposal units in the
subwatershed. OF these, 117 systems, or 55 percent, were located on soils
having severe or very severe limitations for the use of such systems {SEWRPC,

1979).

Roadside erosion sites, gully erosion sites, and other sites where erosion
requires stabilization were not specifically identified in the urban areas of
the subwatershed as part of this priority watershed project. However, needs
in these areas may be found and identified during implementation of this
priority watershed ptan, and management categories will be assigned.

WATER RESOURCES OBJECTIVES

The water resource goal for Lake Keesus has been established by the
Southeastern Wisconsin Regional Planning Commission. The goal is to provide a
level of water quality in the lake suitable for full recreational use and
support of a warmwater fishery. In order to accomplish this, the planning
commission has established a criterion of .02 mg/1 total phosphorus in the
lake during the period of spring mixing (SEWRPC, 1879). A secondary criterion
of .03 mg/1 total phosphorus during the period of spring mixing has been
suggested for southeastern Wisconsin lakes as a means of achieving "good"
water quality (Lillie and Mason, 1983).

There is inadequate information available for the Lake Keesus Subwatershed to
indicate what water quality improvements are actually feasible through the
Nonpoint Source Control Program. For example, more information is needed to
determine the present phosphorus concentrations in the lake, the phosphorus
load to the lake, the relative importance of different phosphorus sources, the
percent reduction needed to meet the water quality goals established for tlakes
in the region by the regional planning commission, and the feasible reduction
that can be achieved through nonpoint source controts.

However, some general statements can be made concerning phosphorus sources and
the ability to control them. A significant phosphorus source is upland
erosion. This source can be reduced by about half. Atmospheric deposition
and septic systems may be important phosphorus sources, but neither can be
controlled through the Nonpoint Source Control Program. Urban runoff is a
relatively minor source of phosphorus, and further control is Timited.
Although control of livestock waste sites fis feasible, the overall
contribution of animal waste pollution control practices in achieving the
phosphorus reduction goals for the lake would also be minor. The importance
of animal waste control practices for reduction of pathogens that may be

transported to the lake is unknown.
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The Nonpoint Source Control Program objectives for Lake Keesus will be to
maintain the the current recreational potential of the lake, by helping to
keep nuisance algae conditions from worsening and by restricting the potential
transport of pathogens to the lake. This will be accomplished by reducing,
through the program, the transport of nutrients from eroding croplands and
residential urban areas, and the potential transport of pathogens from the few
existing areas where animal waste may pose a pollution hazard.

RURAL NONPOINT SOURCE CONTROL STRATEGY
The proposed strategy for controlling rural nonpoint poliution sources is

presented below. Changes may be needed in the inventory data as the watershed
plan is implemented. As this occurs,the strategy will be amended to reflect

new information.

Pollutant Management Categories for major types of nonpoint sources are as
follows:

1. Upland Sheet and Rill Erosion Sources

- Management Category I. These are the ranked farms in the Lake Keesus
Subwatershed which cumulatively contribute the top 75 percent of the
portion of the soil erosion that is occurring at a rate greater than
three tons/acre/year. This includes farms that exceed 60 tons/year
of soil loss targeted for control. In addition, any single field in
the inventory corridor eroding at a rate exceeding seven t/aly will
be placed in this management category.

- Management Category II. The remaining lands in the Lake Keesus
Subwatershed that have soil erosion exceeding three t/a/y will be
placed in this management category.

- Management Category III. Fields that are currentty losing less than
three t/al/y are not eligible for cost sharing, and are placed in this

management category.

Since the upland sheet and rill erosion survey did not assess waterway,
gully, or streambank erosion sites, the need for controlling these sources
will be assessed during implementation. Management categories for problem
sites will be assigned at that time. The waterway erosion site identified
by lakeshore homeowners to exist along the northern shore of the lake will
be evaluated during project implementation, and a management category

assigned.

2. Barnyard Runoff Sources

- Management Category II. The only barnyard contributing phosphorus to
surface waters in this subwatershed is placed in this management

category.

- Management Category III. Barnyards that are well buffered from the
surface channel network, and that produce no loading of phosphorus to
the surface waters according to the ARS Model, are not eligible for

cost sharing.
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3. Runoff of Winterspread Manure

- Management Category II. Livestock operations that winterspread
manure on critical tands in the Lake Keesus Subwatershed are placed

in this management category.

- Management Category III. Farms that currently receive no
winterspread manure on critical acres are placed in this management
category for manure spreading.

In some situations, the inability to safely spread manure during the
spring or summer may result in a water pollution hazard. This type of
problem will be assessed, and management categories assigned, by project
staff during implementation.

4. Shoreline Erosion

~ Management Category III. In general, lakeshore erosion sites will be
placed in this category, unless a significant impact on public use of
the lake can be shown.

URBAN POLLUTION CONTROL. STRATEGY

Information and education programs will be the main tool used to control
pollution associated with the urban land uses in the Lake Keesus

Subwatershed. The goal of the information and education program will be to
promote good housekeeping practices in the subwatershed, so that the amounts
of nutrients, sediment, and hazardous materials available for transport to the
lake will be reduced. Details of the information programs for urban areas are

presented in Chapter XIV.

The adequacy of existing ordinances in Waukesha County and the towns of Lishon
and Merton to control construction erosion and stormwater runoff in the Lake
Keesus Subwatershed should be investigated. As explained in Chapter XIV, the
Nonpoint Source Control Program will encourage, and provide some support, for
the modification or development of such ordinances where it is felt
appropriate for water quality purposes.

In addition, practices needed to control gully erosion and roadside erosion in
urban areas will also be eligible for cost sharing. These sites will be
identified during the LCC staff during project implementation, and management
categories assigned at that time.

INTEGRATION OF PROGRAMS IN ACHIEVING WATER RESOURCES OBJECTIVES

A better assessment of the threat to Lake Keesus posed by septic systems is
needed. MWhere necessary, control of polluting systems should be pursued so
that possible gains from the Nonpoint Source Control Program are not lost.

Better public access to Lake Keesus is needed to fully realize any water
resources benefits that result from the Nonpoint Source Control Program.
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_ ~ CHAPTER XII
THE PINE LAKE SUBWATERSHED AND THE BEAVER LAKE SUBWATERSHED

EXISTING WATER RESOURCE CONDITIONS

The Pine Lake Subwatershed and Beaver Lake Subwatershed are discussed in the
same chapter due to their similarities in both water resource conditions and

nonpoint pollutant sources.

The two subwatersheds are located adjacent to one another, just east of the
Oconomowoc Chain of Lakes. . Including water surfaces, the Pine Lake
Subwatershed encompasses 2,222 acres, and the Beaver Lake Subwatershed
encompasses 1,398 acres. Beaver Lake and Pine Lake are the only surface water
resources in the subwatersheds. These subwatersheds are located on Map II-]

in Chapter II.

Pine and Beaver Lakes

Beaver Lake and Pine Lake are both spring-fed seepage lakes, with limited flow
occurring from Beaver Lake to Pine Lake, and from Pine Lake to Cornell Lake.
Beaver Lake is 316 acres in surface area, has a maximum depth of 49 feet. and
is composed of two separate lake basins. Pine Lake is an elongated lake
basin, having a surface area of 703 acres and a maximum depth of 85 feet (Poff

and Threxnen 1963b) .

Both lakes have very good water quality, and generally lack any noticeable
algae, weed, or fish kill problems. Measurements of phosphorus in Pine Lake
have been unreliable in the past due to suspected arsenic interference with
the measurements taken. The predicted phosphorus concentration, based on
estimated nutrient loading to the lake, is only .02 mg/1. This estimated
level of nutrient enrichment 1s re]at1ve1y low. The estimate is supported by
periodic measurements of water clarity and chlorophyll-a made in the lake
between 1973 and 1981. Secchi depth measurements made in Pine Lake during
June, July, August, and September of 1973, 1974 and 1979 to 1981 showed very
good water clarity. During this time, secch1 measurements ranged from eight
feet to 15 feet, and averaged 11 feet. Chlorophyll-a measurements made during
the summer months of 1979-1981 ranged from less than five ug/! to 10 ug/1, and
averaged about five ug/1. All of these chlorophyll concentrations are
indicative of a low amount of algae growth.

Beaver Lake has similar water quality conditions. Phosphorus concentrations
measured in 1974, 1975, and 1978, during spring periods when the lake was
mixed, ranged from .01 mg/1 to .03 mg/1, and averaged .02 mg/1. MWater clarity
measurements averaged about nine feet.

Both lakes have gamefish/panfish assemblages. Pine lLake contains panfish,
largemouth bass, northern pike, walleye, and cisco. Beaver Lake has a similar
fishery, cons1st1ng of largemouth bass, northern pike, perch, and bluegilis.
The lake chubsucker, a "watch species," was recently collected from both lakes
(Fago, 1982). Pub11c access is considered inadequate for Pine Lake. Although
there is access via a town road, parking is prohibited within one-half miie of
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the access by ordinance of the Village of Chenequa. The Department of Natural
Resources recently purchased public access on Beaver Lake, but it is currently
undeveloped. Until development of the access site, access will be limited to
a location along State Highway 83. Parking at this access site is currently

prohibited, however.

In summary, these two lakes currently exhibit very good water quality
characteristic of mesotrophic lakes. However, public access Timitations
effectively restrict most recreational uses of these lakes to lakeshore

property owners.
LAND USE AND NONPOINT POLLUTION SOURCES

Table III-4 shows the portions of the Pine Lake and Beaver Lake subwatersheds
inventoried for Tand use and nonpoint pollution sources. The inventory
corridor for Pine Lake included 684 acres, or 30.8 percent of the
subwatershed. The inventory corridor for Beaver Lake included 928 acres, or
66.4 percent of the subwatershed. In both subwatersheds, urban land uses
dominated the inventory corridor, reflecting the extensive residential use of

the lakeshores,

Table III-5 shows the composition of rural lands inventoried in these
subwatersheds. In both cases, the predominant land uses in the agricultural
inventory corridor are those having a low potential to generate sediment and
associated pollutants. For example, in the Pine Lake Subwatershed, only 28 of
the 193 agricultural acres in the inventory corridor are in row crops. The
remaining acres are in woodlot, pasture, wetland, and grassland. Similarly,
in the Beaver Lake Subwatershed, only 74 of the 309 agricultural acres in the
inventory corridor are in row crops, with the remaining acres in woodlot,
pasture, wetland, and grassland. Although little of the agricuitural acreage
is in row crops, there are few conservation practices appiied to these

croptands at this time.

Table III-6 summarizes rural sheet and rill erosion characteristics for these
two subwatersheds. In the Pine Lake Subwatershed, an estimated 199 tons of
soil are eroded each year as a result of upland sheet and rill erosion.
Nearly one-third of the sheet and rill erosion in the subwatershed is coming
from lands losing soil at a rate less than three t/a/y. These lands are not
targeted for control practices. The rvemaining 71 percent of the sheet and
rill erosion is coming from lands losing soil at a rate of five to 10 t/aly.
No lands were inventoried that were losing soil at a rate exceeding 10

tons/acre/year.

In the Beaver Lake Subwatershed, an estimated 301 tons of soil are lost each
year as a result of upland sheet and rill erosion. Over 50 percent of the
sheet and rill erosion in the subwatershed is coming from lands losing soil at
a rate less than three t/a/y. These lands are not targeted for control

practices.
Table ILI-7 shows that very few acres of control practices will be needed to

bring the sheet and rill erosion rate in these subwatersheds down to a range

acceptable for purposes of water quality protection. In the Pine Lake _
Subwatershed, 18 acres of conservation tillage would be sufficient to provide
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the necessary degree of control. This would result in a 54 percent decrease
in the sediment producing potential of these lands. In the Beaver Lake
Subwatershed, 14 acres of conservation tillage and four acres of pasture
management will result in a 32 percent reduction in the sediment producing
potential of these lands. However, additional practices would be needed to
bring the soil erosion on all these lands down to three t/afy. If these
additional practices are applied, a reduction of about 40 percent in the

sediment production potential could be achieved.

A determination was made during the initial phases of the inventory that
roadside erosion was not widespread enough to warrant a detailed survey.
detailed assessment of gully erosion in rural portions of the inventory
corridor was not made during this nonpoint source inventory, either. Roadside
and gully stabilization needs may be found in some areas by LCC staff during
project implementation. The LCC staff will record areas of gully erosion and
roadside erosion in the subwatersheds during project implementation.

A

There are no livestock operaticns in either of these two subwatersheds.
Consequently, the pollution potential from livestock waste and the need for

livestock waste control practices were not considered.

Table IIT-11 shows the pollutant generation from lands within the urban
inventory corridor of these two subwatersheds. These estimates do not reflect
the filtering effects that may occur as the urban runoff waters flow overland
towards the lakes. Consequently, only a portion of the pollutant loads shown
in Table III-11 will actually reach the lakes. This portion has not been

quantified, however.

In the Pine Lake Subwatershed, about 10 tons of suspended solids, 39 pounds of
phosphorus, and 23 pounds of lead are generated annually by all Tands within
the urban inventory corridor. In the Beaver Lake Subwatershed, about 18 tons
of suspended solids, 86 pounds of phosphorus, and 42 pounds of lead are
generated annually by all tands within the urban inventory corridor.

Table XII-1 shows the composition and pollution potential of the different
urban land uses, such as residential, commercial, industrial, and construction
areas, encompass about 64 percent of the land uses inventoried in the urban
corridor. The remaining areas are actually rural land uses contained within
the urban inventory corridor. The residential, commercial, industrial, and
construction areas generated 55 percent of the suspended solids, 88 percent of
the phosphorus, and 80 percent of the lead from the urban inventory corridor.
The most important urban land uses in terms of pollutant generation are low
and medium density residential. These areas are located principally along or
near the lakeshore. Although these residential areas already have, for the
most part, characteristics that 1imit the generation and transport of
pollutants to these lakes, they can pose a water pollution threat where
housekeeping practices are poor. Lawn fertilizers and pesticides, leaves,
ashes from leaf burning, grass clippings, and improperly disposed waste ofl or
household chemicals can all contaminate the lakeshore waters.

Improperly functioning septic systems may occur in the Beaver Lake
Subwatershed, posing a threat to lake water quality. As of 1975 there were an
estimated 239 privately owned on-site sewage disposal units. Of these, IRE!
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Table XII-1. Estimated Pollutant Generation From Urban Land Uses In The
Beaver Lake Subwatershed({1.)

Pollutant Generation{Lbs./Year)}

Suspended
Land Use Area(acres) Solids Phosphorus Lead
Low Density
Residential 245 5518 10 0.2
Medium Dengity
Residentiat 149 23464 61 27
High Density
Residential 0 0 0 0
Commercial 4 2453 5 6
Industrial 0 0 0 0
Construction 0 0 0 0
SUBTOTAL 398 31435 76 33
Other(2.) 221 25507 10 8
TOTAL 819 56942 85 41

1. Data compiled by the Southeastern Wisconsin Regional Planning Commission.
2. These lands include rural land uses contained within the urban area.
Wetlands, woodlands, recreation tands, and open lands are included.






- 196 -

systems, or 46 percent, were located on soils having severe or very severe
limitations for the use of such systems (SEWRPC, 1979).

Future land-use projections for the year 2000 predict the entire Beaver Lake
drainage basin will be developed for residential use. If construction erosion
and stormwater runoff are not properly requlated, the pollutant loads that can
result from this type of activity could have serious consequences for Beaver
Lake. A short discussion of the impacts that construction erosion can have on
surface waters is presented in the chapter for Fowler Lake.

Table XII-2 shows the composition and pollution potential of the different
urban land uses in the Pine Lake Subwatershed. This table shows that
traditional urban land uses, such as residential, commercial, industrial, and
construction areas, encompass about 55 percent of the land uses inventoried in
the urban corridor. The remaining areas are actually rural land uses
contained within the urban inventory corridor. The residential, commercial,
industrial, and construction areas generated 75 percent of the suspended
solids and phosphorus, and nearly all of the lead from the urban inventory

corridor.

The most important urban land uses in terms of area is low density
residential. These areas are located principally along or near takeshore.
Although these residential areas already have, for the most part,
characteristics that 1imit the generation and transport of pollutants to the
lake, they can pose a water pollution threat where housekeeping practices are
poor. Lawn fertilizers and pesticides, leaves, ashes from leaf burning, grass
clippings, and improperly disposed waste oil or household chemicals can all
contaminate the lakeshore waters. In terms of pollutant generation, the
runoff from State Highway 16, shown in Table XI-2 as commercial land use, is
of equal importance to the residential areas as a source of suspended solids
and phosphorus. The highway, however, generates most of the lead in the

subwatershed.

In addition, improperty functioning septic systems may occur in the Pine Lake
Subwatershed, posing a threat to lake water quality. As of 1975 there were an
estimated 163 privately owned on-site sewage disposal units. Of these, 84
systems, or 52 percent, were located on soils having severe or very severe
limitations for the use of such systems (SEWRPC, 1979).

Roadside erosion sites, gully erosion sites, and other sites where erosion
requires stabilization were not specifically identified in the urban areas of
these subwatersheds as part of this priority watershed project. However,
needs in these areas may be found. These needs will be identified during

implementation of this priority watershed plan.

WATER RESOURCE OBJECTIVES

The water resource goals for Pine and Beaver lakes have been established by
the Southeastern Wisconsin Regional Planning Commission. The goals are to
provide levels of water quality in these lakes suitable for full recreational
use and support of warmwater fisheries. In order to accomplish these goals,
the planning commission has established a criterion of .02 mg/1 total
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Table X11-2. Estimated Pollutant Generation From Urban Land Uses In The
Pine Lake Subwatershed{1.)

Poltutant Generation{lLbs./Year)

Suspended
Land Use Area(acres) Solids Phosphorus Lead
Low Density
Residential 310 6945 12 3
Medium Density
Residential 0 0 0 0
High Density
Residential 0 0 0 0
Commercial 12 8271 18 19
Industrial 0 0 0 0
Construction 0 0 0 0
SUBTOTAL 322 15216 30 22
Other(2.) 169 4651 9 1
TOTAL 491 19847 39 23

1. Data compiled by the Southeastern Wisconsin Regional Planning Commission.
2. These lands include rural land uses contained within the urban area.
Wetlands, woodlands, recreation lands, and open lands are incluced.
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phosphorus in both lakes during the period of spring mixing (SEWRPC, 1979).
This level of water quality already exists in Beaver lake, and may already be

characteristic of Pine Lake.

Tables XII-3 and XII-4 show the estimated relative importance of different
phosphorus sources for the Pine Lake and Beaver Lake subwatersheds. Although
these estimates of relative importance are very crude, the total estimated
phosphorus Toads upon which they are based are reasonable based on the in-lake
phosphorus concentrations measured in these lakes.

Table XII-3 points out that the pollution sources to be addressed through the
Nonpoint Source Control Program account for only 13 percent of the phosphorus
load to Beaver Lake. Based on the possibility of controlling 25 percent of
the urban phosphorus load and 54 percent of the rural phosphorus, the priority
watershed project can be expected to achieve only a three percent phosphorus
load reduction to Pine Lake. For Beaver Lake, a 25 percent reduction in the
urban phosphorus load and a 40 percent reduction phosphorus from rural lands
would provide an overall phosphorus load reduction of six percent through the

Nonpoint Source Control Program.

These reductions will not result in any changes in lake water quality, but
will contribute to the maintenance of existing conditions. The objective of
the Nonpoint Source Control Program for both the Pine Lake and Beaver Lake
subwatersheds is to maintain the aesthetic qualities of the lakes. This will
be done by reducing the loads of phosphorus and urban toxic materials to these
lakes through urban and rural nonpoint source control practices. In addition,
the lakes will be protected from future construction erosion and stormwater
runoff by encouraging development of necessary ordinances.

RURAL NONPOINT SOURCE CONTROL STRATEGY

The proposed strategy for controlling rural nonpoint poliutant sources is
presented below. Changes may be needed in the inventory data as the watershed
plan is implemented. As this occurs, the strategy will be amended to reflect

new information.

The appropriate Management Categories for upland and shoreline erosion are as
follows: '

1. Upland Sheet and Rill Erosion Sources

- Management Category II. A1l lands in the Pine Lake and Beaver Lake
subwatersheds that have soil erosion exceeding three t/a/y will be

placed in this management category.

- Management Category III. Fields that are currently eroding less than
three t/a/y are not eligible for cost sharing, and are placed in this

management category.

Since the upland sheet and rill erosion survey did not assess gully or
roadside erosion sites, the need for controlling these sources will be
assessed during implementation. Management categories for problem sites

will be assigned at that time.





- 199 -

Table XII-3. Feasibility of Reducing The Phosphorus Loading To Pine Lake

Estimated Annual Phosphorus

Pollutant Source

Load In Pounds (and %) From

Category Different Sources

Agricultural Runoff
(sediment phosphorus)

Agricultural Runoff
{soluable phosphorus})

Urban Runoff

Septic Systems(2.)

Atmospheric Deposition
(2.}

Total:

1. This figure = (column B)*(column C).

20 (4%)
10 2%
39 (6%
243 (36%)
352 (52%)
664

Portion of Phosphorus Load
That Can Reasonably Be Removed
From The Source Category

54%

5%

25%

0%

Feasible
Phosphorus Load
Reduction(1.)

Total without control
of septic systems: 3%

2. SEWRPC, 1979. A Regional Water Quality Management Plan For Southeastern Wisconsin--2000: vol. 2.
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2. Shoreland Erosicn

- Management Category III. In general, lakeshore erosion sites will be
placed in this category, unless a significant impact on public use of
the lake can be shown.

URBAN POLLUTION CONTROL STRATEGY

Information and education programs will be the main approach used to control
pollution associated with the urban land uses in the Pine Lake and Beaver Lake
subwatersheds. The goal of the information and education programs will be to
promote good housekeeping practices in the subwatersheds, so that the amounts
of nutrients, sediment, and hazardous materials available for transport to the
lTake will be reduced. Details of the information programs for urban areas are

presented in Chapter XIV.

A closer assessment of the need and practicability of controlling lead and
other toxic materials in the urban runoff to Pine Lake from State Highway 16
will be made by the Department of Natural Resources during pian implementation.

The adeguacy of existing ordinances in Waukesha County, the Town of Merton,
and the Village of Chenequa to control construction erosion and stormwater
runoff in the Pine Lake and Beaver Lake subwatersheds should be investigated,
with priority put on protecting Beaver Lake. As explained in Chapter XIV, the
Nonpoint Source Control Program will encourage, and provide some support, for
the modifications or development of such ordinances where it is felt
appropriate for water quality purposes.

In addition, practices needed to control gully erosion and roadside erosion in
urban areas will also be eligible for cost sharing. These sites will be
identified during the LCC staff during project implementation, and management
categories assigned at that time.

INTEGRATION OF PROGRAMS IN ACHIEVING WATER RESOURCES OBJECTIVES

A better assessment of the threat to these lakes posed by septic systems is
needed. MWhere necessary, control of polluting systems should be pursued so
that possible gains from the Nonpoint Source Control Program are not lost.

Better public access to Pine Lake is needed to fully realize any water
resources benefits that result from the Nonpoint Source Control Program.
Simitarly, development of the state-owned public access on Beaver Lake is

needed.
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Table X11-4. Feasibility of Reduecing The Phosphorus Loading To Beaver Lake

Pollutant Source
Category

Agricultural Runoff
(sediment phosphorus)

Agricuttural Runoff
(soluable phosphorus)

Urban Runoff

Septic Systems(2.)

Atmospheric Deposition
(2.}

Estimated Annual Phosphorus Portion of Phosphorus Load
Load In Pounds (and %) From That Can Reasonably Be Removed
Different Sources From The Scurce Category
30 5% 40%
12 2% : 5%
86 14% 25%
321 53% -
158  26% 0%
Total: 607

1. This figure = {(column BY*(column C).
2. SEWRPL, 1979. A Regional Water Quality Management Plan For Southeastern Wisconsin--2000: Vel. 2.

Feasible
Phosphorus Load
Reduction{1.}

2%

0%

4%

0%

Total without control
of septic systems: 6%
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CHAPTER XIII
THE MOOSE LAKE SUBWATERSHED AND THE SILVER LAKE SUBWATERSHED

EXISTING WATER RESOURCE CONDITIONS

The Moose Lake Subwatershed, nestled along the northeastern edge of Okauchee
Lake, is the smallest of the Oconomowoc River subwatersheds. Including the
surface area of the lake, the subwatershed encompasses only 650 acres. The
Silver Lake Subwatershed, located just south of Oconomowoc Lake, encompasses
about 1,400 acres. These subwatersheds are shown on Map II-1 in Chapter II,
are both discussed in this chapter for convenience.

Moose Lake

Moose Lake is a small (81 acres) landlocked glacial lake. The lake has a
maximum depth of 61 feet, and an average depth of 29 feet. The water is
generally clear, and the bottom composed mainly of sand and gravel. The
average trophic status indices, based on satellite telementry data collected
between 1979-1981, are 43 for water clarity, and 44 for chlorophyll (Martin,
et at., 1983). According to Table III-2, these indices are indicative of very
good water quality. According to The Areawide Water Quality Management Plan
for Southeastern Wisconsin, general water quality conditions have included
occasional algae btooms and some nuisance growths of aquatic weeds (SEWRPC,

1979).

The fishery in Moose Lake is composed of panfish, largemouth bass, northern
pike, and rainbow trout. There is no public frontage on the lake, however,

and public access is lacking.

Silver Lake

Silver Lake is also landlocked. It has a surface area of 222 acres, a maximum
depth of 44 feet, and an average depth of 32 feet. The water is generally
clear, and the bottom predominantly sand. The average trophic status indices,
based on satellite telemetry data collected between 1979-1981, are 48 for
water clarity and 47 for chlorophyll (Martin, et al., 1983). According to
Table III-2, these indices are indicative of good water quality. According to
A Regional Water Quality Management Plan for Southeastern Wisconsin: 2000,
general water quality conditions have included occasional algae blooms,
nuisance growth of aquatic weeds, high nutrient concentrations, and oxygen
depletion in the lake's bottom waters during certain times of the year

(SEWRPC, 1979a).

The fishery in Silver Lake is a mixture of panfish and largemouth bass.
Access to Silver lake is limited to a walk-in site.

LAND USE. AND NONPOINT POLLUTANT SOURCES

Moose Lake Subwatershed

Table III-4 shows that 275 acres of the Moose Lake Subwatershed were
inventoried for nonpoint pollutant sources. This acreage was evenly split
between urban and rural land uses.
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The rural acreage in this inventory corridor is comprised almost exclusively
of woodlot, wetland, and grassland, as shown in Table III-5. These land uses
have little potential to generate sediment. Tables III-6 and III-7 reflect
this low potential. The estimated total annual soil loss in the rural
inventory corridor is only 36 tons/year. All of this erosion occurs at rates
less than three t/a/y. There are no livestock operations in the subwatershed.

The urban acreage in the Moose Lake Subwatershed is comprised mostly of low
and medium density residential areas. These two land uses make up nearly 100
acres in the tnventory corridor. Commercial lands comprise another ten acres.

Table III-1T1 shows the estimated amount of pollutants generated from the urban
areas in the Moose Lake Subwatershed. About 25 pounds of lead is generated
per year from these urban lands, with the total load from medium density
residential and commercial lands being about the same. About 40 pounds per
year of phosphorus is estimated to be generated from these urban lands.
According to estimates presented for the entire Moose Lake Subwatershed in A
Regional Water Quality Managemer: Plan for Southeastern Wisconsin: 2000,
(SEWRPC, 1979a), the rural land uses accounted for about nine percent of the
estimated annual phosphorus loading to Moose Lake, and the urban areas
accounted for about six percent. Most of the loading (about 75 percent) was
estimated to be from septic systems. During 1975, it was estimated that 102
of the 143 systems were located on soils having limitations for safe disposal
of domestic wastes. By the year 2000, however, it is expected that most of
these systems will be served by sanitary sewers, making the remaining systems

an insignificant phosphorus source.

The potential threat to Moose Lake lies in developing urban areas with the
subwatershed. It is estimated that the urban acreage in the subwatershed will
increase from 212 acres to 483 acres. A Regional Water Quality Management
Plan for Southeastern Wisconsin: 2000 estimates that construction erosion, if
controlled, will contribute a significant amount of phosphorus and sediment to
Moose Lake. After development, these new urban areas will increase the urban
loading of nutrients, sediment, and toxic materials. The significance of this
increase will depend on what precautions are taken to reduce runoff from these

areas once development is completed.

Silver Lake Subwatershed

Table III-4 shows that 385 acres of this subwatershed were inventoried for
nonpoint pollutant sources. Most of this acreage was rural.

Three-fourths of the rural acreage in this inventory corridor is comprised of
land uses having little potential to generate pollutants. These included

ungrazed woodlots, wetlands, grasslands, and pastures, as shown in

Table III-5. Most of the remaining rural acreage in the inventory corridor,
however, is comprised of continuous row crops which have a fairly high
potential to generate pollutants. Table III-6 shows that almost three-fourths
of the 564 tons/year lost from the rural lands is coming from lands losing

soil at a rate exceeding five t/a/y.

Animal waste is not a great concern in the Silver Lake Subwatershed. There is
only one livestock operation, which contributes a smail amount of pollutants

to the lake due to barnyard runoff.
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The urban acreage in this subwatershed is comprised of low density residential
(22 acres), medium density residential (11 acres), and commercial (12 acres)

land uses.

Table III-11 shows the estimated amount of pollutants generated from the urban
areas in the Silver Lake Subwatershed. About 24 pounds of lead are generated
each year, with the commercial land uses providing over 90 percent of this
material. About 28 pounds of phosphorus are estimated to be produced each
year. According to the estimates presented for the entire Silver Lake
Subwatershed in A Regional Water Quality Management Plan for Southeastern
Wisconsin: 2000 (SEWRPC, 197%a), the rural land uses accounted for about 13
percent of the estimated annual phosphorus loading to Silver Lake, and the
urban areas accounted for about 32 percent. About 29 percent of the loading
was estimated to be from septic systems. During 1975, it was estimated that
43 of the 176 systems were located on soils having limitations for safe
disposal of domestic wastes. By the year 2000, however, it is expected that
many of these systems will be served by sanitary sewers, making the remaining
systems an insignificant phosphorus source.

The potential threat to Silver Lake lies in developing urban areas within the
subwatershed. The regional water quality plan estimates that construction
erosion, if uncontrolted, will contribute a significant amount of phosphorus
and sediment to the lake. After development, these new urban areas may
increase the total urban pollutant loading. The significance of this increase
will depend on what precautions are taken to reduce runoff from the developed

area.

Roadside Erosion and Gully Erosicn

Roadside erosion and gully erosion sites were not inventoried in these two
subwatersheds as part of this planning process. Conservation needs in these
areas will be identified by local staff using implementation of this watershed

project.
WATER RESOURCES OBJECTIVE

The objective of the Nonpoint Source Control Program for both of these lakes
is to maintain the existing level of water quality.

RURAL NONPOINT SOURCE CONTROL STRATEGY

In the Moose Lake Subwatershed, no agricultural management needs have been
identified to date in the rural areas. All soil losses occur at rates less
than three t/afy. Practices to control soil loss from such lands are not
eligible through this program. Needs related to animal waste management have
not been identified. If areas of gully or roadside erosion are found during
tmplementation of this project, local staff will document the severity of the

problems and assign management categories to them.
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In the Silver Lake Subwatershed, Management Categories are as follows:

1. Upland Sheet and Rill Erosion

- Management Category I: The ranked lands which cumulatively
contribute the top 32 percent of the poltution potential from this
source, or landowners having at least 180 tons/year of soil erosion
targeted for control. In addition, any single field losing soil at a
rate exceeding seven t/a/y is placed in this management category.

- Management Category II: The remaining lands losing soil at a rate
exceeding three t/a/y.

- Management Category III: Fields that currently lose soil at rates
Tess than three t/a/y are placed in this management category.

2. Barnyard Runoff Sources

- Management Category II: The only barnyard contributing phosphorus to
Silver Lake is placed in this management category.

3. Runoff of Winterspread Manure

- Management Cateqgory III: There are no critical acres estimated to be
winterspread with manure from the livestock operation in the
subwatershed, therefore the one livestock operation is placed in this
management category for this pollution source.

If improper storage or spreading of manure at other times of the year poses a
water quality threat, this management category may be amended.

URBAN NONPOINT SOURCE POLLUTION CONTROL STRATEGY

Information and education will be the main approach used to control pollution
associated with the urban areas in these subwatersheds. The Information and
Fducation Plan, presented in Chapter XIV, provides details of this proposed

effort.

The adequacy of existing ordinances to control construction site erosion and
runoff from newly established urban areas should be evaluated by units of
government in both subwatersheds. For Moose Lake, this includes: Waukesha
County, Town of Merton, and the Village of Chenequa. For Siiver Lake, this
includes Waukesha County, the Town of Summit and the City of Oconomowoc.
Chapter XIV details assistance that will be made available to these units of
government through the Nonpoint Source Control Program for reviewing and

modifying tocal ordinances and codes.

9535A
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THE OCONOMOWOC RIVER PRIORITY WATERSHED PROJECT
DETAILED PROGRAM FOR IMPLEMENTATION

CHAPTER XIV

IMPLEMENTATION PLAN

INTRODUCTION

The voluntary installation of corrective land management practices to control
critical nonpoint sources of pollutants will be the mechanism used for
achieving the water quality objectives identified in this plan for the
Oconomowoc River Priority Watershed Project.

There are two types of funds that will be made available through the Wisconsin
Nonpoint Source Water Pollution Abatement Program to assist in this effort.

The first type is called the state cost share fund. State cost share. funds ,
will be provided to landowners and land operators to cover a percentage of the
costs of installing the practices. The second type is calied the Jocal
assistance fund. Monies from this fund will be made available to cities,
villages, and counties to cover the work effort required to implement this
priority watershed project over the eight year period it is expected to

operate.

The purpose of this chapter is to serve as a guide for the efficienf
implementation of the recommendations identified in this priority watershed

plan. This chapter discusses: o

1. The tasks necessary to implement the recommendations in the Management Plan

2. The agencies and units of government responsible for carrying out those
tasks

3. The time frame for completion of those tasks
4. The type and amount of staff needed

5. The cost of carrying out the project

§. The information and education program

7. Project tracking and evaluation activities

AGENCIES INVOLVED AND THEIR RESPONSIBILITIES

Department of Natural Resources

The Department of Natural Resources (DNR) has overall administrative
responsibility for the Wisconsin Nonpoint Source Water Pollution Abatement
Program, of which the Oconomowoc River Priority Watershed Project is a part.
The DNR is responsible for 1) administering the cost sharing and technical
assistance funds for the project, 2) conducting water quality and fish surveys
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Table ¥IV-1

Relationship between landowners, local management agencies, and the
Department of Natural Resources in the Oconomowoc River Priority Watershed

Project.

Enter into cost

share agreements Enter into
Receive Cost with landowners local asst.
share & tech. to provide tech. agreements

asst. for & financial supp. with DNR to
installation of for installation increase staff

Enter into
Nonpoint Source
Grant Agreement
with DNR to

make cost share
monies available
to landowners

Role Entity Mgt. practices of mgt. practices for tech. asst.

Local City X X X
Mgmt. Village X X X
Agency County X X X (Waukesha)
tand- Individual X
owner/ Corporation X
Oper- Partnership X
ator Town X
Town San.
District X
Inland Lake
District X
City X
Village X
County X
State Agency X
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and 3) evaluating the watershed project. The Department will also play a role
in 3551st1ng local units of government to review and modify or to adopt .
provisions in local ordinances as necessary to provide for adequate control of
construction site erosion and urban stormwater runoff from developing lands.
For urban structural practices, the Department will be involved in the
development and approval of practice designs.

Local Management Agencies

The Wisconsin Nonpoint Source Control Program is implemented by local
management agencies. A Regional Water Quality Management Plan for .
Southeastern Wisconsin: 2000 (1979) designated five local units of govérnment
for the control of urban and rural nonpoint pollutant sources in southeastern
Wisconsin. These include counties, cities, villages, town sanitary districts,
and lake districts. Not all of these units of government are designated to
provide all services needed to control nonpoint pollutant sources. The
development and implementation of control plans is the designated
responsibility of counties, cities, village, town sanltary districts, and lake
districts, but providing techn1cal and fiscal support is the des1gnated
responSIblllty of county government.

In the HWisconsin Nonpoint Source Control Program, however, the definition of
local management agencies is more limited, with responsibility for local
implementation residing only with cities, villages and counties. Under
Wisconsin statutes, these agencies are responsible for local implementation,
and only these local management agencies can enter into the grant agreements
with the DNR that are needed to make state monies available for project
staffing and installation of Best Management Practices. ,

The general interrelationships that will exist in the Oconomowoc River
Priority Watershed Project between landowners, local management agencies, and
the Department of Natural Resources are shown in Tabte XIV-1. Note that these
units of government may also receive cost sharing assistance to help control
nonpoint sources of pollutants on lands they own or operate.

More specifically, cities, counties, and villages in the Oconomowoc River
Priority Watershed Project have the responsibility to:

I. Assist with the development and approval of the priority watershed plan

2. Recommend revisions to the plan to allow for necessary changes as the
project is implemented

3. Carry out education and information programs about nonpoint source
pollution and land management needs within the watershed project area

4. Contact all owners and operator of lands identified as significant
nonpoint pollutant sources in the watershed plan, within one year of the

date this plan is approved

5. Enter into cost share agreements with landowners or operators
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6. Provide Best Management Practice technical design and installation
assistance for all Best Management Practices specified on cost share
agreements, and determine priorities for technical assistance to

landowners

7. Certify installation, operation, and maintenance of Best Management
Practices

8. Prepare and maintain adequate fiscal management and technical assistance
files

9. Coordinate Nonpoint Source Control Program cost sharing monies with local
cost sharing sources

10. Screen applications for variances of the established cost sharing rates

11. Report to the DNR on project progress

12. Prepare annual or periodic work plans for activities necessary to
implement this watershed project

Based on the identification of critical nonpoint pollutant sources in the
Oconomowoc River Watershed, and the necessary management activities to bring
these sources under control, management agencies in the watershed can expect

to concentrate their efforts on specific activities as follows:
A. Haukesha, Washington, Jefferson Counties:

1. Project and financial management

2. Information and education

3. Landowner contacts in unincorporated areas

4. Develop cost share agreements and conservation plans for landowners
in unincorporated areas; enter into cost share agreements with

lTandowners in unincorporated areas

5. Provide for the design, installation, and certification of management
practices for landowners in unincorporated areas

6. Provide limited technical assistance in areas of planning and
practice design, installation, and certification to incorporated

municipalities, wherever possible

7. Assist towns, villages, and cities in the review of construction
erosion and stormwater runoff control ordinances for develoning

areas, wherever possible

8. Review and revise, as necessary, county ordinances for the control_of
construction site erosion and urban stormwater runoff from developing

areas






- 210 -

B. City of Oconomowoc

1. Conduct a review of city development patterns to identify future
detention basin sites for developing areas

2. Conduct a study to determine the feasibility of detention and
infiltration practices recommended in this watershed plan

3. Contact critical landowners within the city, consistent with the
results of the feasibility study, and enter into cost share
agreements with landowners within the city; install detention basins
consistent with feasibility study

4. Evaluate the need to modify stormwater management and construction
erosion control ordinances for developing areas within the city;
revise ordinances as needed.

C. Villages of Slinger, Chenequa, Lac La Belle, Merton, Nashotah, Oconomowoc
Lake:

1. Review the need to modify or adopt ordinances for the control of
construction erosion and stormwater runoff in developing areas;
revise ordinances as needed

Although neither towns nor lake districts are management agencies for grant
purposes under the Wisconsin Nonpoint Source Control Program, their
involvement in the Oconomowoc River Priority Watershed Project is important.
The towns of Erin, Hartford, Polk, Richfield, Lisbon, Merton, Qconomowoc,
Summit, Concord, and Ixonia should review their need to modify or adopt
ordinances for the control of construction erosion and stormwater runoff in
developing areas. Lake districts and associations will also play an important
rote, serving as focal points for educational activities to be conducted as
part of this watershed project. In addition, the coordination of lake
district or association activities such as weed harvesting with the activities
carried out under the Nonpoint Source Control Program will be needed to fully
achieve the water resources goals established for these lakes.

Waukesha County was selected as the lead management agency for the Oconomowoc
River Priority Watershed Project by the other agencies involved. Waukesha
County is thus responsible for coordinating activities among all other
management agencies in the watershed. The county is also contractually and
financially responsible to the State of Wisconsin for overall management of
the project, and is responsible for coordinating the activities of all the
agencies involved. However, Waukesha County is not responsible for the
separate contractual agreements made by other management agencies. Such
agreements include cost share agreements between landowners or operators and
other management agencies, and local assistance agreements entered into
between cities, villages, other counties, and the DNR.

Cooperating Agencies

The local management agencies in the Oconomowoc River Watershed Priority
Watershed Project will receive assistance from cooperating agencies in
implementing the watershed project. These cooperating agencies include:
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1. Soil Conservation Service (USDA-SCS)): This federal agency works through
the county Land Conservation Committees (LCC). The county SCS personnel
worked with other project personnel to provide inventories of
conservation needs and estimated costs of Best Management Practices. The
SCS will provide technical assistance for installing conservation
practices. They also will aid the county in planning, designing, layout,
and certification of practice installation

2. University of Wisconsin Extension (UW-Extension): County Extension
agents will provide assistance in planning, coordinating and conducting
public information, education, and participation efforts.

3. Agricultural Stabilization and Conservation Service (USDA-ASCS): This
federal agency will work with the county Land Conservation Committees in
coordinating state cost share funds, made available through the Nonpoint
Source Control Program, and federal funds, made available through such
programs as the Agricultural Cropland Program (ACP) and the Conservation

Reserve Program (CRP).

4, Southeastern Wisconsin Regional Planning Commission (SEWRPC): Commission
staff, which have provided technical and planning assistance throughout
preparation of this plan, will continue to provide technical assistance
and educational services to Waukesha and Washington counties during plan

implementation.

Plan Development Advisory Committee

The Oconomowoc River Watershed Plan Development Advisory Committee (PDAC),
which served during plan preparation as a formal advisory committee of the
SEWRPC, will continue to exist throughout implementation of this plan. The
committee will meet upon request of its chairman to keep abreast of project
progress and to discuss issues and problems that arise during implementation.

COST SHARE FUNDS

Management Practices Eligible for Cost Share Assistance Under the Nonpoint
Source Control Program

Best Management Practices (BMPs) are defined as those practices, techniques,
or measures which are determined to be the most effective, practicable means
of preventing or reducing pollutants from rural and urban nonpoint sources to
a level compatible with achieving water quality goals. Landowners and fand
operators, inciuding Tocal units of government, are eligible to receive
funding for specified BMPs used to control critical pollution sources in the
Oconomowoc River Priority Watershed Project.

The 14 Best Management Practices for which cost share funding is available are
listed in Chapter NR 120 of the Wisconsin Administrative Code, and are briefly
described below. NR 120 specifies that the standards, specifications, and
design criteria for these management practices shall be those specified in the
SCS Technical Guide for Wisconsin {(current dates), unless alterative, less
restrictive design criteria exist that will achieve the same level of

control. MWhere standards, specifications, and design criteria for a practice
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on a particular site are not found in the technical guide, the management
agency signing the cost share agreement must notify the Department of Natural
Resources, which will identify acceptable criteria. The approved BMPs are:

1.

Contour Farming: Contour farming includes plowing, preparing land,
planting and cultivating on the contour of the land. This practice is an
effective, low cost means of reducing the water pollution from eroding
cropland. Contour plowing is eligible for cost sharing when it is
applied by itself. However, it is a required component of other
pr?gtices such as contour strip cropping, terraces, and conservation
tillage.

Contour and Field Strip Cropping: Contour strip cropping involves
growing crops on the contour in alternating strips of close-growing
crops, clean tilled or conservation tilled row crops, and grass or
legumes. This practice is particularly compatible with dairy farming,
where hay and grain are produced each year. Field strip cropping is used
on undulating topography, where it is not possible to meet the stringent
contouring requirements of contour strip cropping. These are effective,
low cost practices.

Conservation Tillage: Conservation tillage includes a number of
different planting, tilling, and cultivating methods designed to leave a
vegetative residue on the soil. This practice effectively reduces soil
loss, and also reduces the runoff of nutrients and pesticides if properly

managed.

In the Oconomowoc River Watershed, Conservation Tillage I refers to
practice "C6" in NR 120 <(Conservation tillage except for No-Till). This
practice is applied primarily to tands in rotation and is installed in
one season. MWhen used in conjunction with contour strips, the cost share
rates for the two practices will be added together. Conservation

Tillage II refers to the "Special Practice” presented in Appendix B.

This practice is meant for lands planted to row crops year after year,
and installation may be phased in over a three year period.

Conservation tillage is a relatively low cost practice that will be
extensively recommended to landowners in this watershed.

Grassed Waterways: Grassed waterways includes natural or constructed
watercourses which are shaped, graded, and established in a suitable
vegetative cover as needed to prevent erosion by runoff waters. This
practice is used mainly to carry runoff diversion waters, and to prevent
the formation or worsening of gullies that can form in croplands. The
practice is also used in urban areas, such as where grass swale drainages
are an alternative to curbs and gutters. This is a moderately expensive,

but frequently needed practice.

Terraces and Diversions: Terraces and diversions are earthen berms
constructed to divert excess water to sites where it can be safely
transported, and to break up long, erosive slopes on cropland. This
practice is effective, but is extremely expensive and should only be used
in special cases where other less costly alternatives are not practicable.






10.

1.

12.

- 213 -

Critical Area Stabilization: Critical area stabilization involves
planting suitable vegetation, such as trees or permanent grassland, on
highly erosive areas such as roadsides, gullies, itntermittent stream
channels, and steeply sloped land. The practice is applicable in urban

and rural areas.

Settling Basins: Settling basins are impoundments created to retain
sediment and other pollutants associated with runoff waters. These
include structures such as erosion control dams, desilting reservoirs,
sediment basins, detention basins, debris basins, and similar types of
structures. These basins must generally be designed as "wet basins" for
purposes of water quality protection. This practice is applicable in
urban and rural areas.

Livestock Exclusion From Woodlots: Livestock exclusion involves using
fencing, or other means, to keep livestock from entering erodible slopes

in woodland areas.

Shoreline Protection: Shoreline protection involves measures to
stabilize and protect streambanks or lakeshores from breakdown and from
erosion. This practice could include fencing to control 1ivestock access
to streams; rip-rap, gabions, or some form of retaining wall; shoreline
shaping and seeding; and livestock or machinery crossings. The practice

is applicable in urban and rural areas.

Barnyard Runoff Management: Barnyard runoff management is a system
designed to reduce the quantity of manure-related pollutants that wash
from barnyards into lakes and streams. The control system involves using
many components designed to safely divert clean water around the
barnyard, to prepare the barnyard surface for proper management, and to
filter and safely direct runoff waters generated from the barnyard

surface.

Manure Storage: Manure storage involves a structure for the temporary

storage of manure. Manure storage will be cost shared when the project
staff determines it is needed for a farmer to avoid spreading manure on
critical lands during winter periods when incorporation is not possible,
or when needed to store manure for short periods during the spring when
saturated soils prevent spreading of manure on otherwise suitable lands.

Manure storage is not always needed to safely utilize animal wastes.
Changes in waste utilization may not require storage, particularly when
the manure stack can be controlled as part of a barnyard runoff control
system, and where the landowner has enough land where manure can be
winterspread without adverse water quality impacts.

Infiltration Systems: An infiltration system includes structures such as
dutch drains, porous pavement, lattice blocks and dry wells, or grassed
drainageways. These systems increase infiltration and reduce runoff from
impervious surfaces. Grassed drainageways also provide some poliutant
filtering. This practice is mainly used in urban areas to control source
area runoff from roofs and parking lots. Its application is limited,
however, to areas where it will not cause groundwater contamination.
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13. Leaf Collection: Leaf collection is the collection or management of
Teaves, seeds, grass clippings, or other vegetative matter in order to
prevent leaching and transport of nutrients to lakes and streams.

14. Street Sweeping: Street sweeping includes mechanical or vacuum cleaning
of streets and the cleaning of catchment basins, in order to reduce the
amount of vegetative matter, debris, and particulates containing
nutrients and toxic materials that enters surface waters.

The Nonpoint Source Control Program allows for special management practices
where needed. These are practices which are innovative or rarely used, which
are effective, but are not specifically described in NR 120. These practices
must be approved by the designated management agencies under whose
jurisdiction they will be used. The Department of Natural Resources must
determine the maximum cost share rates applicable to such practices.

There have been five special practices identified by designated management
agencies for use in the Oconomowoc River Priority Watershed Project. These
practices include:

Conservation Tillage (Continuous Row Cropping)
Construction Erosion and Runoff Control Ordinances
Cover Crop, Wind Erosion Control

Field Windbreak, Wind Erosion Control

Strip Cropping, Wind Erosion Control

(S Al S R

These practices are described in Appendix B to this plan.

Management Practices Not Eligible For Cost Share Assistance Under the Nonpoint
Source Control Program

Not all management practices will be cost shared through the Nonpoint Source
Control Program, even though they may be needed to control poliutant loading
to surface or groundwaters. Cost share assistance will not be provided for

the following management practices:

1. Mining '

2. Silviculture, except for farm woodlots

3 Small-scale on-site human waste disposal systems such as septic system
or holding tanks

4, Practices installed primarily for flood control purposes

5. Practices which have Tand drainage as the primary objective

6 Practices which are normally and routinely used in farming, such as
fertilizer and irrigation water management, pesticide management, or crop

rotation

Ordinances to control construction erosion and post-construction runoff from
lands undergoing development are considered Best Management Practices. In
some cases, ordinances will be required as practices specified on cost share
agreements for towns, villages cities, or counties. The conditions under
which this requirement applies are specified in the section of this chapter
entitled Cost Share Condition. Financial assistance will be made available
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Table XIV-2 State Cost Share Rates For Best Management Practices
Installed in the Oconomowoc River Priority Watershed Project

Cost Share? Optional Flat?

Best Management Practice’ Rate Payment/Acre
Contour Farming 50% $6/acre®
Contour Strip Cropping 50% $12/acre’
Field Strip Cropping 50% $10/acre?
Conservation Tillage I 50% $B/acre
*Conservation Tillage II 50% $45/acre
*Cover Crop, Field Break,

Strip Crop for Wind Eresion

Control 70%

Cropland Diversion 70%

Cropland Terrace 70%

HWaterway 70%

Grade Stabilization Unit® 0%

Critical Area Stabilization® 70%

Settling Basin® ‘ 70%

Barnyard Runoff Control 70%

Manure Storage 70% {$6000 max.)
Shoreline Protection® 70%

Livestock Exclusion 70%

Infiltration System 50%
*Construction Erosion and

Runeff Control Ordinance 0%

* These are special practices, and are described in Appendix B.

! Under the proposed revisions to NR 120, the following changes are made.
The Conservation Tillage I and Il practices are replaced with a reduced
tillage practice which includes a modified form of no till. The settling
basins practice is deleted since it is included in a number of other
practices. Roofs for manure storage facilities and animal Tots and
concrete pavirg of barnyards are added for critical groundwater quality
situations. The manure storage facility practice is split into long-term
and short-term manure storage facilities. The urban Best Management
Practices are grouped into one practice called structural urban Best
Management ‘Practices.

2 Under the proposed revisions to NR 120, the following changes are made.
The cost share rate for Conservation Tillage I is changed to $15 per acre
for one year for crops in rotation. The maximum amount for Tong-term
manure storage facilities is increased to $10,000 with no more than $5,000
for manure transfer equipment. The maximum for short-term manure storage
is $6,000 with no more than $3,000 for manure transfer equipment. The
prohibition on federal dollars being used as a local share is removed to
provide counties with greater flexibility in arranging cost sharing with
landowners and land operators.

# These rates apply to the installation of the basic practice. Additional
activities, such as tiling or obstruction removal needed to support the
management practice, may be cost shared at 50 percent of the additional
cost. Each county will establish a policy of cost sharing for tiling in
its portion of the watershed project.

4 Management agencies may increase the state cost share rate for these
practices up to BO percent, by matching each percent increase in state
cost sharing. This does not apply where the management agency is the
beneficiary of the cost share funds.

5  Financial assistance for the development and modification of ordinances
will be made available through local assistance agreements,
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for ordinance development or revision, but will not take form of a cost share
payment. Because of this, ordinances must appear on cost share agreements as
“noncost shared practices".

Cost Share Rates

Cost share rates used in the Oconomowoc River Priority Watershed Project are
presented in Table XIV-2. MWhere two or more practices are of equal
effectiveness in the control of pollutants, the maximum cost share amount
shall be based on the lowest cost alternative, provided it is consistent with
the use and management of the land in question.

The local share of practice installation cost, or that portion remaining after
the state cost share funds are applied, can be provided in several ways. It
may be provided by the landowner or operator, either as payment to a
contractor or as in-kind labor provided by the landowner or operator. The
Tocal share may also be made up of cost share assistance coordinated from
other nonfederal or nonstate sources, such as county cost share funds or funds
donated for this purpose by lake districts or individuals. Other state and
federal funds may not be used to provide the local share of the costs for
practices cost shared under the Nonpoint Source Control Program.

The Cost Share Agreement

Funds are available through the Nonpoint Source Control Program to help
eligible landowners and operators, including local units of government,
install management practices needed to control nonpoint pollution sources.

Although the funds are provided by the State of Wisconsin, their use in the
Oconomowoc River Priority Watershed Project will be administered at the local
tevel by Waukesha County. The procedures to be used in administering these
funds are explained later in this section.

A1l recipients of cost share funds must first enter into a cost sharing
agreement with the appropriate management agency. Table XIV-3 lists the
management agencies that may enter into cost share agreements with eligible
landowners or operators in the Oconomowoc River Watershed. A copy of the cost
share agreement form can be found in Appendix A of this plan.

The cost share agreement must include all Best Management Practices needed to
control significant nonpoint pollution sources in eligible areas owned or
operated by the recipient of the cost share funding. This includes Best
Management Practices that may not be cost shared through the Nonpoint Source
Control Program but are nonetheless needed to protect water quality. Examples
include practices normally and routinely used in growing crops, such as crop
rotations; sound utilization of animal wastes; and safe management of
fertilizers or pesticides, Upon signing the cost share agreement, the
landowner agrees to operate and maintain both the cost shared and noncost
shared management practices needed to protect water quality. The Tandowner
also agrees not to apply any land use or practice that defeats the purpose of

practices installed under the agreement.
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Table XIV-3. Parties to Cost Share Agreements in the Oconomowoc River

Priority Watershed Project

Land Owner or Operator'

Individual landowner or operator
in an unincorporated area

Individual landowner or operator
in an incorporated area
City of Oconomowoc

Towns of Merton, Oconomowoc,
Lisbon, Summit, Delafield

Villages of Merton, Nashotah,
Chenequa, LaBelle, Oconomowoc Lake

Towns of Erin, Richfield, Polk,
Hartford

Village of Slinger
Towns of Ixonia, Concord

Washington, Waukesha, Jefferson
Counties

Management Agency

Waukesha, Washington,
Jefferson County

City of Oconomowoc; Villages of
Slinger; Oconomowoc, Lake Merton,
Nashotah, Chenequa, LaBelle
Waukesha County

Waukesha County
Waukesha County
Washington County

Washington County
Jefferson County

See No. 2

! A land operator must have sufficient construction and maintenance
easements to comply with conditions on the cost share agreement.

2 If a county needs to sign a cost share agreemen
the Department of Natural Resources must be notified before the agre

is developed.

7034A

t for work on county land,
ement
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The management agency agrees to pay to the landowner the agreed upon cost
share money upon installation of each practice on the agreement. Technical
assistance costs, such as those for practice design and certification, are
generally provided by the management agency, using financial support from the
Wisconsin Nonpoint Source Control Program. In instances where the management
agency cannot provide the technical assistance, alternative arrangements will
be developed by the management agency in cooperation with other management
agencies and the Department of Natural Resources.

The period for entering into cost share agreements is limited to three years
from the date a Nonpoint Source Grant Agreement is signed by Waukesha County
and the Department of Natural Resources. An extension of this three-year
period can be granted by the Department of Natural Resources at the request of

Waukesha County.

Once a cost share agreement is signed, the grant recipient has five years to
complete installation of all practices includes on the the cost share
agreement. This five year period can also be extended by the Department of
Natural Resources, but only on a case-by-case basis for individual cost share
agreements. The landowner must initiate any request for an extension of this

" practice installation period by petitioning the management agency that signed
the agreements. The management agency then makes a recommendation to the
Department of Natural Resources to either extend or maintain the specified
installation period. The Department of Natural Resources may grant extensions
based upon: 1) economic hardship, 2) construction delays, 3) where the lands
under agreement change ownership, 4) where additional practices are added to
the cost share agreement, 5) or for other reasons deemed appropriate to
accomplish the goals of the Nonpoint Source Control Program. There is a limit
to extending installation periods. Cost share agreements installation periods
may not extend past the duration of the Nonpoint Source Grant Agreement. This
will be an eight year period starting with the final approval of the priority

watershed plan.

Cost Share Conditions

The general conditions agreed to by landowners or operators signing cost share
agreements are specified in NR 120 and are also a part of the cost share

agreement.

An evaluation of the importance of specific sources in the watershed has been
made, and nonpoint sources of water pollution needing control are those
specified in the plan to be in Management Categories I and II. Sources may be
reevaluated during implementation, provided that the criteria specified in the
plan for sources in each subwatershed are met. Additional sources identified
for the first time during impTementation must be assigned a Management
Category by project staff prior to development of a cost share agreement.

A landowner or operator, including local units of government, must agree to
include on a cost share agreement all Best Management Practices needed to
control significant nonpoint pollution sources on eligible lands he or she
owns or operates. In this watershed, sources in Management Category I are
critical. Those sources in Management Category II are etigible, but inclusion
on the cost share agreement is at the landowner's option.
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Where practices need to control sources in Management Categories I and II are
included in a cost share agreement, the practices to control the Category I
sources must be scheduled for installation before those practices needed to

control sources in Management Category II.

Practices will be cost shared to control pollutants coming from lands
undergoing development only in those instances where there is no-reasonable
mechanism for the unit of government to recoup the practice cost from the

developer.

Development and enforcement of ordinances to control construction erosion and
post-construction runoff from lands undergoing development will be required as
a condition for cost sharing of other urban practices when both of the

following conditions are met:

1. The land development is actually taking place, or anticipated to occur
within the project grant period.

2. The sedimentation or runoff from the land development will either
negatively affect the function of the other cost shared practices, or

will cause a water quality problem by itself.

In cases where the ordinance is required as a condition of the cost share
agreement, the ordinance will be listed on the agreement as a noncost shared
practice, and will carry with it a condition that it be enforced.

There will be cases where the development of these ordinances is desirable,
but is not required as a condition of cost sharing other practices. The
Nonpoint Source Control Program will encourage the development of these

ordinances in these cases.

Administering the Cost Share Funds: DNR - lLead Management Agency Procedures

Cost share funds are transferred from the state to the lead management agency
(Waukesha County) by the Nonpoint Source Grant Agreement (see Appendix A for a
copy of this form). The grant agreement only controls the cost share funds,
that is, money for the installation of Best Management Practices. Several

items are defined on this agreement including:
1. The parties of the agreement (DNR and Waukesha County)
2. The watershed project the agreement is to be used for

3. The amount of cost share funds that can be committed in the watershed
under the agreement.

4. The eligible period for entering into cost share agreements
5. The effective period of the grant
6. Eligible practices which can be cost shared

7. The sites eligible for the cost sharing funds
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8. Conditions which the DNR and the county must follow to be in mutual
compiiance with the agreement

Advance money will be available to Waukesha County through the Nonpoint Source
Grant Agreement in order to establish the watershed cost share fund account in
the county. In this way, the landowners can be rapidly reimbursed as control
practices are installed.

As landowners are reimbursed from the project account for completed practices
and the balance is drawn down, the lead management agency will forward the
appropriate documents to DNR. The Department will in turn reimburse the
county so that the county's account always has a balance. The necessary
documentation for a reimbursement request from the county includes:

1. The "Cost Share Caltculation and Practice Certification Form"
(Form #3200-53) for each landowner who was reimbursed,

2. A "Request for Advance or Reimbursement Form" (Form #3400-70) which
indicates total prior pay requests and the amount of reimbursement being

requested, and

3. A "Reimbursement Claims Worksheet" (Form #4400-47) which lists the
landowners who were patd from the reimbursement request.

Examples of these forms are included in Appendix A.

The initial amount of the Nonpoint Source Grant Agreement is less than the
project will likely need throughout the project period. The agreement will be
amended to increase this "grant amount" as practices are cost shared. At no
time should Waukesha County allow the total costs of the practices under cost
share agreement to exceed the total amount of funds in the grant agreement.

Administering the Cost Share Funds: Local Procedures

The following procedures will be used at the local level to process cost share
agreements and cost share monies:

1. MWaukesha County signs the Nonpoint Source Grant Agreement (Form 3400-67,
Appendix A) with the Department of Natural Resources and sets up a
project account. The county requests advanced monies from the DNR (Form
3200-54, Appendix A) to be placed in the project account.

2. Waukesha County sets up and maintains a project account ledger in
accordance with NR 120 and the Nonpoint Source Grant Agreement. This
ledger must be kept up to date, reflecting monies received, encumbered,

and expended.

3. A soil and water conservation plan is developed between the local field
office staff and the grant recipient. Following this, a cost share
agreement form (3400-68) is drafted and signed by the grant recipient.
If the cost share agreement exceeds $50,000 in state share, the
management agency developing the agreement will submit the agreement to
the DNR for review and approval prior to having the agreement signed by
either the landowner or the management agency.
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The cost share agreement, or amendment, is reviewed, approved, and signed
by the management agency.

The management agency sets up a file for each grant recipient with whom
it enters into a cost share agreement. The file must contain materials
sufficient to comply with NR 120. The original cost share agreement and
any amendments are placed in this file. Copies of the agreement and

amendments are distributed to the grant recipient, Waukesha County, and

the DNR.
Waukesha County updates the project ledger.

Using approved practice designs and plans provided by the management
agency, the grant recipient obtains a contractor as needed to complete
the practice instaliation. The appropriate management agency will ensure
that cost containment procedures are used for practice installation.
Examples might include settling average unit costs, range of practice
cost, bidding, and the use of public work groups such as the Wisconsin

Conservation Corps.

Where practice installation costs will exceed the estimated total cost
(stated on the cost share agreement) for the practice by $500 or more,
the grant recipient will contact the management agency and request to
amend the agreement before additional construction begins (Form 3400-68A,

Appendix A).

The management agency reviews the request and, if justified, amends the
cost share agreement.

The amendment is signed by the grant recipient and the management agency
and copies distributed according to Step 5.

Following installation, the practice is certified as property installed
by the management agency. A copy of the practice certification form
(Form 3400-53, Appendix A) is sent to the landowner and the original 1is

placed in the grant recipient's file.
The grant recipient submits bills to the management agency.

The management agency reviews the bills and approves them for payment.
The management agency updates the recipient's file.

The management agency submits an approval for payment to Waukesha
County. A copy of the practice certification form must be included with

the request.

The Waukesha County Finance Director reviews the voucher and approves 1ts
payment.
Waukesha County makes the cost share payment to the grant recipient from

the project account. The county may issue a two party check where
applicable.
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17. After the project ledger is updated, the check is forwarded to the local
office to be issued to the grant recipient. A copy of the check should
be placed in the grant recipient's file, and after payment is completed,
a copy of the cancelled check is also placed in the grant recipient's

file.

18. HMWaukesha County requests of the DNR reimbursement for payments made from
the project account (Form 3400-54, Appendix A). The reimbursement
request must contain a list of grant recipients inctuded in the request
and copies of practice certification forms for each practice included in

the request.

Upon approval by the DNR, some of these activities conducted by
management agencies may be delegated to other management agencies in
cases where the originally identified agency does not have the capability

to complete the task.

Estimated Budget for Cost Sharing

Table XIV-4 shows the estimated quantities and costs of management practices
needed in the Oconomowoc River Watershed. The total construction cost of all
needed practices is estimated to be $4,181,000. A 100 percent rate of
landowner participation would require $2,840,000 in state cost share
assistance. Because 100 percent landowner participation is not 1ikely to
occur in a voluntary program, a participation rate of 75 percent will be used
to estimate budget needs. At a 75 percent rate of landowner participation,
$2,129,000 in state cost share assistance would be required.

EDUCATIONAL PROGRAM FOR THE OCONOMOWOC RIVER PRIORITY WATERSHED PROJECT

Introduction

The objectives of this educational program are 1) to provide everyone in the
watershed with knowledge of the probiems and solutions related to water
quality; 2> to supply information about the priority watershed project; 3)
to educate landowners about practices that will result in reduced nonpoint
source pollution; and 4) to teach the skills and management needed by
landowners to become efficient users of soil and water conservation
practices. The educational program will address Best Management Practices
such as conservation tillage, grassed waterways, rotation of crops, streambank
protection, manure handling, and other conservation practices which will be
eligible for cost sharing. The education staff will assist farmers with any
problems that they encounter with their new farming practices.

The educational activities for the Oconomowoc River Priority Watershed Project
are designed to put up-to-date information into the hands of all people living
in the entire watershed. By the use of various educational methods, farmers
and the general public will be able to learn about the watershed project and
how they can reduce erosion and nonpoint source pollution.

The University of Wisconsin-Extension will develop an informational network
which will include the use of newspapers, newsltetters, fact sheets, meetings,
radio and television to promote communication between project personnel and





Table XIV-4. Quantity and Costs of Urban an¢ Rural Best Management Practices to be Cost-Shared through the Oconomowoc River Priority Watershed'’

Cost~Sharing Amount Cost-Sharing Amount
Estimated Average Cost-Share Rate Required at 100% Level Required at 75% Level
Best Management Practice Need Cost/Unit Igtal Cost Flat Fee % of Participation of Participation
AGRTICULTYRAL
Conservation Tillage 4,600 ac
Continuous Row Craps 400 ac $90/ac‘?? $36,000 $45/ac®?  50% $18,000 $14,000
Crop Rotations 4,200 ac $30/ac $126,000 $15/ac 50% $63,000 $47,000
Contour Strips 900 ac $24/ac §22,000 $12/ac 50% $11,000 8,000
Grassed Waterways 95 ac $2,000 ac $194,000 0% $133,000 $100,000
Terraces 30,000 ft $3/ft $90,000 70% $63,000 $47,000
Grade Stabilization 10 units $5,000 %50,000 70% $35,000 $26,000
Critical Area Stabilization 400 ac $100/4c $40,000 70% $28,000 $2,G00
Streambank Protection 20,000 ft
Shaping/Seeding 15,000 ft $2/ft $30,000 70% $21,000 $16,000
Rip—rap 5,000 ft $25/ft $125,9000 70% $88,000 $66,000
Livestock Crossings 10 $3,000/ac $30,000 70% $21,000 $16,000
Streambank Fencing
Shoreline Protection®®’ 700 $100,000 70% $70,000 $70,000
Barnyard Runoff Management 39 $8.,000 $312,000 70% $218,000 $164,000
Manure Management‘®*’ .63
Long-term 13 $10,000 $130,000 (10,000 max) 70% $91,000 $63.000
Short-term 50 $10,000 $500,000 (6,000 max) 70% £300,000 $225,000
ESTABLISHED URBAN
Urban Stormwater Detention 35 ac $40,000/ac $1,400,000 70% $980,000 $735,000
Urban Stormwater Infiltration 100 ac %£10,000/ac $1,000,000 70% $700,000 $525,000
infiltrated infiltrated R -
$4,181,000 $2,840,000 $2,12%,000

Informaticn presented in this table was developed for general budgeting purposes only, and is not meant to establish limits on project
activities or expenditures.

Assumes a 3-year installation period.
Refers to the Tierney Bay Channel Improvement Project.

Need is based only on analysis of winterspreading manure. In addition to the 63 operations listed, there are an add1t1ona1 22 operations
that do not winterspread manure on critical land but which may need shart-term storage.

- £2¢ -
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Tandowners in the watershed. Opportunities for communication between farmers
who have entered the project and their neighbors who have not signed up will
be identified and used to increase information exchange.

The following groups have been identified for specific attention from the
information and education programs:

1. Farmers, landowners, and operators 10. Public officials

2. Lakeshore owners 11. Local newspaper reporters
3. Contractors 12. Wetland owners

4. Developers 13. New residents

5. Lake area homeowners 14. Sportsman's groups

6. Lake district residents 15. Landscaping services

7. General public 16. Garden clubs

8. HWisconsin Dept. of Transportation 17. Owners of septic systems
9. Local municipalities and holding tanks

In order to accomplish the objectives 1isted earlier, it is going to take a
tremendous amount of cooperation, not only between natural resource agencies,
but also by the general public in the watershed. This spirit of cooperation
will be a focal point throughout the project.

The goal of this program is analogous to the old saying, "Teach a man to fish
and he'll eat everyday, catch a fish for him and he'll eat for today only."
This information and education program is intended to provide as much
knowledge as possible on the relationship between land use and water quality,
so that when the watershed project is over, the public can use this new
knowledge and continue improving the water quality in the Oconomowoc River

Hatershed.

Newsletters

A biannual newsletter will be published to provide current information on a
wide variety of water quality concerns that can best be addressed by the
people themselves. The newsletters will be designed to educate landowners on
Best Management Practices which can be adopted through self-initiation. The
newstetter will also focuses on increasing the public's awareness of land use
and water quality relationships, and how the watershed project can assist
everyone in the watershed in accomplishing the goals of long term, improved

water quality.

Individuals and special interest groups will be featured in the newsletter to
acknowledge their special efforts. Monitoring the progress of the watershed
project and current events will also be covered in the newsietter.

Each newsletter will address a specific theme, such as the efforts of
municipalities; crop residue management and conservation tillage; managing
animal waste; Best Management Practices for Takeshore owners; interagency

cooperation; and cost sharing.

The responsibility of the newsletter lies primarily with the county LCCs and
UW-Extension, with assistance from SEWRPC and DNR.
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Landowner Visitations

There will be three types of landowner visitations conducted by project
staff. The first type, landowner contacts, is designed to make lTandowners in
critical areas aware of their land management problems; to discuss the
priority watershed project and how the landowner can become involved in
improving water quality; and to discuss with the farmer what types of
management practices would best fit in with his or her farm operations.
type of contact sets the stage for developing a cost share agreement and
conservation plan and is the cornerstone of the watershed project.

This

The second type of contact, conservation tillage reference, will be for those
landowners desiring to participate in the conservation tillage planter rental
program, or who otherwise would like more specific consultation concerning
conservation tillage. A list of these people will be generated as part of the
initial "landowner contact" previously described.

During these visits, the field office staff can verify inventory findings and
rank the water quality problems. The more detrimental the problem is to water
quality, the higher the priority for control. Landowners must then address
the highest priority items first once they sign up for the project.

These farm visitations are necessary to help landowners develop a total
conservation plan that will address the farm as a whole. The conservation
plan will be specifically tailored to meet the objectives of the landowner's
operation, as well as any water quality problems they may have.

Finally, tandowners will require several follow-up visits in order to help
them implement their cost share agreements. This guidance and assistance is a
must during the transition from conventional farming to conservation farming.
To accomplish this objective, 150 to 250 farm visitations per year will be the
responsibility of the county LCC, SCS, and UWN-Extension personnel. This type
of contact will be part of the annual status review conducted with each

program participant.

News Releases

News releases will be used to inform the public on the progress and
accomplishments of the watershed project. They will also announce activities
such as meetings, tours, and demonstrations. The news releases will be used
to highlight individuals and groups that have cooperated with the watershed
project. A positive public image of the watershed program is essential to its
success: the news releases are intended to accomplish this objective.

News releases will be used to inform the public on the status of Iegjslation
relative to water quality issues and to encourage anyone interested in the
priority watershed project to contact the local LCC offices for more

information.

In order to accomplish these objectives, it will be the responsibility of
UW-Extension, county LCCs, and SCS to issue 10 news releases per year, or more
when current issues dictate.
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A revised 1ist of radio and television stations and newspapers will be
drafted. This 1ist will also show the watershed area, important addresses,

deadline days, and contact people.

Tours and Demonstrations

Public tours and demonstrations will be conducted as a component of the
Oconomowoc River Priority Watershed Project.

These activities will focus on conservation tillage, barnyard runoff control
systems, and the Best Management Practices used by municipalities,
contractors, and private lakeshore owners. The objective will be to allow all
concerned parties to see first-hand how approved Best Management Practices
have been installed, how they function, and the water quality benefits derived
through the installation of these practices. In theory, seeing is believing,
and tandowners will better understand how each practice benefits water
quatity. This new knowledge should then encourage landowners to use these
practices to solve their water quality problems. Landowners whose practice
installations are a part of the tours will be encouraged to relate to the
participants the benefits, problems, and possibly the special management
techniques associated with the installation and maintenance of their practices.

Urban management practices designed to reduce urban stormwater runoff and
construction site runoff will also be demonstrated. Existing practices will
be used in those demonstrations to the extent possibie. Emphasis will be
placed on the infiltration of runoff from commercial and industrial rooftops
and parking Tots, and on stormwater detention for the existing urban area.
Practices designed to reduce runoff and erosion from developing areas will be
identified and demonstration tours developed to show these practices.
Specificaily, tours to view Best Management Practices to be installed by the
Wisconsin Department of Transportation during the construction of Highways 16

and 135 will be conducted.

Tours to show conservation tillage will include the Washington and Waukesha
county tillage plots, the Oconomowoc High School tillage plots, and several
key farm operations located in the watershed. Different crops planted in
different residues will be observed. A no-till planter will be demonstrated
along with several different tillage tools, and crop residues will be
measured. An emphasis will be placed on residue management and how different
tilage tools or components affect surface residue.

Field data will be gathered from farmers who are using conservation tillage.
Information concerning machinery, herbicide, seed, fuel, labor, and
insecticide costs will be gathered along with information on yields and net
return per acre. This information will be published and made available to
landowners in the watershed so they can compare their methods of farming with

conservation tiltage.

Tours of several animal waste systems will be held to show a variety of waste
systems, ranging from nine-month storage pits to barnyard runoff control
systems with 1ift stations, gravity fed filter beds, clean water diversions,
buffer strips, and cattle crossings. The demonstration projects installed
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under the priority watershed project will be included on tours. The nutrient
value of manure, and various aspects of winter and summer spreading will also

be discussed.

Model yards for lakeshore owners will be established. The goal is to
establish one model yard for each of the ten major lakes in the watershed.
These demonstration sites will require the cooperation of key lakeshore
property owners. The model yards will include Best Management Practices such
as shoreline stabilization, critical area stabilization, grass buffer strips,
procedures for recycling yard wastes, and infiltration techniques for
controlling lot runoff. Lawn maintenance; use of fertilizers, herbicides, and
insecticides; and septic tank maintenance will also be discussed.

The tours and demonstrations discussed above will be the responsibility of the
county LCCs, SCS, and UW-Extension. Landowners, special extension agents, and

any other agency that participated in the project will be encouraged to
assist. Information educational packets will he distributed with the contents

to reflect tour subjects.

Tillage Survey

A tillage survey will be conducted in the spring of each of the eight years
the project is in effect. Fifteen to 20 percent of the etigible cropland
within the watershed will be observed and identified as to whether or not
erosion from each of the fields are below the allowable soil loss. The
results of this survey will be published for distribution. Survey results
will enable staff to get an idea of how successful the watershed project is on

a yearly basis.

Watershed Slide Program and Best Management Practices Reference Books

Each of the three field offices will receive a set of books which will have
pictures of installed Best Management Practices. The practices will be both

vegetative and structural in nature.

Also, a slide set showing local problems and the various Best Management
Practices used to solve these problems will be prepared and shown to groups in
cities, towns, and villages. This slide set will show the need for controls
and encourage the adoption of ordinances for construction site erosion control

and urban runoff controls.

The reference picture books and the slide set are intended to show, through
existing problems, the need for control of poltutants from urban and rural
areas. These pictures will also aid landowners and municipalities in choosing

effective control practices while developing their conservation plans.

Primary responsibility of composing and presenting these items will Tie with
the county LCCs, SCS, and UW-Extension staffs.

Information/Education Packets

Five hundred information/education'packets will be prepared. The objective of
these packets is to promote the Oconomowoc River Priority Watershed Project
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and the Best Management Practices which are used to protect and improve water
quality. These packets will be distributed during every phase of project
implementation.

The purpose of these packets is to provide the land user with both the history
of the priority watershed project, and educational materials available to help
address his or her specific goals. MWhen landowners receive a well prepared
packet, they will be able to educate themselves and choose the best
alternative to solve their water quality problems. They will also be able to
make those Best Management Practices a manageable part of their normal '
operation since they will understand the principles and effects of the Best
Management Practices installed.

The contents of the educational packets might include a SCS job sheet on Best
Management Practices, a design sketch with standards and specifications on
installation and maintenance, a cost share contract and procedures for
contracting, a list of cost share practices and rates, information on urban
runoff controls, sample construction erosion control ordinances, UW-Extension
fact sheets, conservation tillage equipment brochures, procedures for planter
rental, pictures of Best Management Practices, newsletters, soils information,

project timetable and aerfal maps.

In addition to the packets, two brochures will be prepared to increase local
municipal and homeowner participation. These brochures will provide guides
for municipalities or homeowners who want to participate on their own.

The primary responsibility for preparing, distributing and printing these
materials ties with the county LCCs, SCS, UW-Extension, and DNR staffs.

Group Meetings

The objective of group meetings is to encourage individuals to pool their
efforts to more effectively address a common goal. When acting as a group, 2
broader perspective can be attained. Group efforts are usually better
planned, provide a greater impact, and are more widely recognized for their
accomplishments. It is hoped that these meetings will encourage groups of

people to address water quality concerns.

These group meetings will address the following topics: what nonpoint source
poltution is; how the Oconomowoc River Priority Watershed Project was
selected; the history behind the project; the watershed boundaries; the need
for improving water quality; who will be responsible for impiementation;
examples of Best Management Practices; practices that will be eligible for
cost sharing and cost share levels; and what educational activities will be

used during impiementation.

The group meetings will also be used as a forum to discuss private on-site
domestic waste system, including septic systems and holding tanks with

emphasis placed on proper sizing, tocation, installation, and maintenance.
Although the control of pollution coming from these private domestic site
disposal systems is not cost shared as part of the Nonpoint Source Control

Program, these systems are recognized as an important potential pollutant
source in this watershed. Materials developed and printed under other state

S
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and local programs will be used to convey critical information to urban
homeowners and municipal officials at the urban meetings, and to farmers at
the agricultural meetings. Since agricultural land is used for disposal of
septage and sludge, information concerning proper disposal site
characteristics will be given to farmers, who may be asked for permission to
use their lands or disposal sites by private haulers.

Where appropriate, existing information concerning the proper sizing,
location, installation, and maintenance of privately owned on-site domestic
waste disposal systems will also be included in the informational packets
provided to landowners. Although funds for the control of pollution coming
from septic systems and holding tanks are not available through the Nonpoint
Source Control Program, cooperation with state and local programs to control
pollution associated with private on-site domestic waste disposal will be
encouraged through the information and education activities being conducted
through the watershed project. However, Nonpoint Source Control Program
monies may not be used to either develop or print the informational materials
disseminated as part of this cooperative effort.

It will be emphasized during group meetings that since this project utilizes a
complete watershed approach, it needs the cooperation of groups as well as
individuals in order to be successful in improving and maintaining water
quality. In order to accomplish this objective, several large and small group
meetings to address both urban and rural nonpoint source pollution control
will be scheduled throughout a the implementation of the priority watershed
project. These meetings will be organized as follows.

Agricultural Meetings

Local farmers will be invited, by township, to meet informally to discuss
animal waste management systems and alternatives to conventional tillage.
These special meetings will identify how different practices influence water
quality. The discussion on conservation tillage will capitalize on the
positive aspects of conservation tillage such as savings of soil, time, and
money. In addition, commonly perceived negative aspects of conservation
tillage such as special management and equipment, increased weed pressure, and
fertilizer incorporation will be addressed. The economic benefits will be the
major emphasis of these meetings; testimony from the individual farmers on
their experiences with tillage alternatives will aiso be encouraged.

These meetings will be incorporated with the conservation tillage and animal
waste demonstration projects.

Urban Meetings For Homeowners

Land Conservation Committee staff will develop meetings to discuss what Best
Management Practices homeowners can adopt to improve water quality. These
homeowners' meetings will be coordinated with Jjake district and associations'
activities to make use of these existing citizens groups. The meetings will
also be coordinated with the model yard demonstration projects to be installed
as part of the priority watershed program. Two meetings per lake will be held
over the first four years. Housekeeping practices, identified by the
Southeastern Wisconsin Regional Planning Commission in A Regional Water
Quality Management Plan for Southeastern Wisconsin (1979a), will be emphasized.
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Urban Meetings for Municipal Officials

Meetings will be schedule with officials representing individual cities,
towns, villages, and counties in the Oconomowoc River Priority MWatershed
Project in an effort to establish or modify ordinances for the control of
construction site erosion and urban stormwater runoff. Information concerning
street sweeping, leaf collection, and road saltting practices will also be

presented and discussed.

Urban Meetings For Developers

Workshops will be held with developers, contractors, and builders in each
county to introduce concepts of construction and post-construction erosion and
stormwater runoff control, alternative control practices available, applicable
ordinances in effect, and proposed ordinance changes. These workshops will be
coordinated with any demonstration activities in the watershed concerning
control of pollutants from developing and established urban areas.

At each type of meeting discussed above, information and education packets
will be distributed, and the content of the packets should reflect the

subjects presented at each meeting.

The primary responsibility for organizing, scheduling and conducting the
agricultural group meetings will lie with the Washington, Waukesha, and
Jefferson county LCCs, SCS, and UW-Extension staffs. In working with
municipalities on runoff control ordinances, responsible agencies will include
Haukesha County Park and Planning, Washington County Park and Ptanning,
Waukesha, Washington, and Jefferson County Land Conservation Committees, the
City of Oconomowoc, Soil Conservation Service, and the Department of Natural

Resources.

Planter Rental and Tillage Specialist Program

Planter Rental

An Allis Chalmers 4-row, 38-inch, no-till planter will be acquired through the
Department of Natural Resources for the purpose of planting conservation
tillage fields within the watershed boundary. The objective of the planter
rental program is to provide landowners with the experience of managing row
crop production through conservation tillage without making a major investment
in equipment. The referrals for the planter rental program will come through
landowner contracts made as part of the priority watershed program.

As part of the planter rental program, the Land Conservation Committees for
Waukesha, Washington, and Jefferson counties will work with the Department of
Natural Resources to develop a staffing plan for the planter, to determine a
fee structure for landowners, and to determine limitations on acreage planted
per landowner and the number of years that a landowner can become involved in
the demonstration program before committing to a cost share agreement.

Sixty conservation tillage and no-till signs (1' x 2' with iron posts) will be
purchased and distributed to tillage participants within the watershed. The
signs will visually promote conservation tillage and program participation,
and should install a sense of purpose with program participants.






Table XIV-5.

Number and Cost of Educational Activities for the Oconomowoe River Priority Watershed Project¢’?

Activi

Mewsletter

News Releases

Tours and Demonstrations
Conservation Tillage
Animal Waste
Urban Eco-Yard %’
Highway Construction

Urban BMP*s

Ready Reference Books %’

$lide Program ‘3’

Information/Education Packet

Group Meetings *?

Agricultural Practices

Urban Practices
Homeowners

Municipal Officials

Developers, Builders

Planter Rental Program %’

! Activities are described in the text.

5 33

Cost/Unit
$600 Number
Cost
$ 0 Number
Cost
$500 Number
Cost
%200 Number
Cost
£200 Number
Cost
$200 Number
Cost
Number
Cost
$ 40 Number
Cost
$100 Number
Cost
$200 Number
Cost
$ 50 Number
Cost
$ 50 Number
Cost
$ 50 Number
Cost
$200 Number
Cost
$0 Number
Cost
Total Cost:

Project Year

1 2 3 4 ) 6 7 8 Total

2 2 2 2 2 2 2 2 16
$1,200 $1,200 $1.,200 $1,200 $1,200 $1,200 $1,200 $1,200 $9,600
10 10 10 10 10 10 10 10 80

$0

3 3 3 3 3 15
$],§00 $1,500 $1,500 $1.,500 $1,500 $7.500
2 4

$400 $400 $800
4 3 3 10
$800 $600 $600 2,000
2 ya 4

$400 $400 $800

6 6
$240 $240
3 3
$300 $300
500 500
$1.000 $1,000
5 5 10
$250 $250 $500
5 5 5 5 20
$250 $25g $250 $250 1,000
3 6
$150 $150 $300
1 1 1 3
$200 $200 $200 $600
$5,750 $4,450 $3.650 $2,450 $2,200 $1,200 $1,200 $1,200 $24,600

Staffing costs are not included.

2 Inctudes establishment of one eco-yard for each of the ten major lakes.
3 These materials will be used throughout the 8 year period, with emphasis on the first 3 years during the period when cost-share agreements are being

signed.

4+ Agricultural meetings will take place in each town, and conservation tillage will be the emphasis of each meeting.
around each of the 10 lakes (2 mtgs/lake}.
Groupings will occur in each county.

stormwater mgt. ordinances.
See staffing plan.

Homeowners meetings will center

Municipal officials will be grouped by city, town, and village to discuss construction erosion and

- Tt -
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Conservation Tillage Specialist

A tillage specialist will be available through the watershed project to
provide landowners with information concerning conservation tillage

operation. In conjunction with the planter rental program, the specialist
will work with each tandowner throughout his or her trial, or demonstration,
period so that the tillage method is properly explained. This activity, known
as “conservation tillage referral," was discussed under the section entitled

"Landowner Visitations."

Staffing and Budget Needs for Educational Programs

Tables XIV-5 and 6 show the cost and local staff support needed to conduct the
information and education program for this project. The costs incurred by
management agencies to conduct these activities will be reimbursed by the

DNR. Staffing will also be supported through the appropriate tocal assistance

agreements.

LOCAL ASSISTANCE STAFFING NEEDS

In the Oconomowoc River Priority Watershed Project, the principal local
management agencies expected to provide technical and project management
services, either directly or through the procurement of contracted help,
include Jefferson, Waukesha, and Washington counties, and to a more 1limited
extent, the City of Oconomowoc.

Table XIV-7 shows the estimated project workload anticipated to develop in
Waukesha, Washington, and Jefferson counties. In making the workload
estimates, a workload factor of 100 percent was used for activities that will
occur independently of landowner willingness to sign cost share agreements. A
workload factor of 75 percent was used for activities that require Tandowners
to sign cost share agreements before the activity can be completed. Table
XIV-7 shows that about 30,000 staff hours may be required over the eight year
period, with about 11,600 hours required in Washington County, about

13,800 hours in Waukesha County, and about 4,600 hours in Jefferson County.

In order to estimate the annual level of local staff commitment required by
each county to complete the workload estimated in Table XIV-7, the workload
was schedule over the eight year project period. This information is
presented in Table XIV-8. The activities in Table XIV-8 are separated into
three groups for each county. The first group of activities include those
which will onty develop if landowners sign cost share agreements. The hours
associated with these activities are not scheduled out over the eight year
project period since their occurrence and annual distribution are uncertain.
The second group of activities represents the existing workioad, regardless of
Tandowner willingness to sign cost share agreements. These hours have been
scheduled out over the eight year project period. The third group of
activities includes project and fiscal management and is a subset (that is,
also included) in the second group of activities.

During the first three project years, Washington County can expect a minimum
annual workload of about 1,000 hours. If cost share agreements are signed,
this workload will increase due to work needed to complete design and





Table XIV-6. Staffing Needed to Complete the Education Program for the Oconomowoc River Priority Watershed.

Activity
*Newsletter
News Releases

Tours and Demonstrations
Conservation Tillage
Animal Waste
Urban E¢o-Yard

Highway Construction
Urban BMP*s

*Ready Reference Books and
I/E Packets

*$iide Program

Group Meetings
Agricultural
Urban

Homeowners

Municipal Officials
Developers

*Planter Rental Program
Planting ¢’
Landowner Consultation
before planting and
during growth

' Accounts for 40-80% of the landowners in management category I for upland erosion.

* Waukesha County will be the lead management agency for these activities.

Hours/Activi

a0

80
24
24

24

40
80

24
16
32
40

15-30 people/yr.

10 hr/individual

Staff Hours Needed Per Year

Wash Jeff

10
6
80

24
24

40

48
16
64
40

Hauk

60

8
80
24
72

24

40

64

48
72
96
40

150-300

150-300

10
6

8¢

24

40

24

32
40

a0
20

240
96
48

120

80

120

88
i92
120

150-300

150-300

Years to be Done

Years 1-8, all counties

Years 1-8, all counties

years 1-5, all counties

Years 1-2, Waukesha, Washington
Year 1, Washington

Year 1-3, Waukesha
Years 2-3, Waukesha, Jefferson

Year 1, all counties

Year 1, all counties

Years 1-2, all counties

Years 1,3, Washiagton

Years 1-4, Waukesha

Year 1, Waukesha

Year 2, Washington, Jefferson
Year 1, 2, or 3 in gach county

Years 1-3, all counties

Years 1-3, all counties





Tanle XIV-8,

washington

Estimated Local Technical Assistance Staffing Needs For The Oconomowoc

Project

Zounty Activities Workload{Hrs.)

BMP Design, Installation, Certification;

Conservation Planning For Noncritical

but eligible landowners; Cost Share

Agreement Status Reviews' 7200

Project Mgt.; I&E; tandowner Contacts;
Conservation Planning For Critical,

Eligible Landowners? 4390

Estimated Hours For Activities That Are

Not Reimbursible By The DNR? 2000
Waukesha BMP Design, Instailation, Certification;

Jefferson

L A

Conservation Planning For Noncritical
but eligible Tandawners; Cost Share
Agreement Status Reviews; J&ES: 8150

Project Mgt.; I&E®; Landowner Contacts;
Conservation Planning for Critical,
Eligible Landowners? 5660

Estimated Hours For Activities That Are
Not Reimbursible By The DNR? 2800

BMP Design, Installation, Certification;

Conservation Planning For Noncritical

but eligible landowners; Cost Share

Agreement Status Reviews' 2290

Project Mgt.; I&E; Landowner Contacts;

Conservation Planning For Critical,

Eligible Landowners? 2270
Estimated Hours For Activities That Are

Not Reimbursible By The DNR® 1200

Extent of workload is dependant upon voluntary cooperation by tandowners.

River Priority Watershed Project.

1080

250

1300

350

(4.)

500

150

930

250

1170

350

450

150

This workload will exist independent of landowners' willingness to sign cost share agreements.

These are the estimated hours needed for project/financial managemeni, and constitute the Tocal commitment.

Distributian of these hours will depend on demand of the workload and when it develops.
That portion of the I&E hours needed to service the conservation tilTage planter rental program are placed here.

I&E hours, except those noted above, are placed here.

3

820

250

1170

350

320

150

4

350

250

460

350

250

150

5

350

250

450

350

250

150

Projected Annual Workload(Hrs.)

6

(4.

270

250

370

350

170

150

260

250

370

350

170

150

270

250

370

350

160

150

- PET -
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Table XIV-7.
Estimated Local Technical Assistance Workload For The Oconomowoc River Priority Watershed Project'

Units Workload Hours Project Years In Which Work Total Worklead
Activity County? Needed Factor® per Unit Is Expected To Be Done For Activity{Hrs.
Project/Fin. Mgt. WA 8 years 250/yr Years 1-8 2000
WK 8 years 350/yr Years 1-8 2800
J 8 years 150/ yr Years 1-8 1200
Information &
Education{4.) WA 8 years (5.) Years 1-8 880
WK 8 years (5.) Years 1-8 2370
J 8 years {5.) Years 1-8 780
Landowner
Contacts(6.) WA 45 people 6 hrs ea.
70 people 4 hrs ea. Years 1-3 550
WK 50 paople 6 hrs ea.
76 people 4 hrs ea. Years 1-3 600
J 4 people 6 hrs ea.
41 people 4 hrs ea. Years 1-3 190
Davelopment of
Conservation Plan &
Cost Share Agreement
(7.) WA 40 people 1.0 24 hrs ea. Years 1-3 260
70 pecple .75 10 hrs ea. Years 1-3 530
WK 47 people 1.0 24 hrs ea. Years 1-3 1130
73 people .75 10 hrs ea. Years 1-3 550
J 4 people 1.0 24 hrs ea. Years 1-3 100
33 people .75 10 hrs ea. Years 1-3 250
Cost Share Agreement
Status Reviews WA 115 CSA's .75 3 hrs ea./yr Years 2,4,6,8 1040
WK 126 CSA's .75 3 hrs ea./yr Years 2,4,6,8 1130
J 45 CSA's .75 3 hrs ea./yr Years 2,4,6,8 400
BMP DESIGN/INSTAL-
LATION/CERTIFICATION:
Conservation Tillage WA 94 people .75 4 hrs ea. Years 1-8 280
(1310 ac.)
WK 128 people .75 4 hrs ea. Years 1-8 380
(2710 ac.}
J 34 people .75 4 hrs ea. Years 1-8 100
(550 ac.}
Waterways WA 40 ac. .75 24 hrs/ac. Years 1-8 720
WK 50 ac. .75 24 hrs/ac. Years 1-8 900
J 5 ac. .75 24 hrs/ac. Years 1-8 21]
Terraces WA 10000 ft 75 .04 hrs/ft. Years 1-8 300
WK 15000 ft. .75 .04 hrs/ft. Years 1-8 450
J 5000 ft. .75 .04 hes/ft, Years 1-8 150
Grade Stabilization WA 10 units 75 70 hrs/unit Years 1-8 530
WK
J 1 unit 70 hrs/unit Years 1-8 70
Critical Area
Stabilization WA 150 ac. .75 .5 hrs/ac. Years 1-8 00
WK 200 ac. .75 .5 hrs/ac. Years 1-8 80
J 50 ac. .75 5 hrs/ac. Years 1-8 20
Streambank Rip-rap WA 1000 .75 .15 hrs/ft. Years 1-8 110
WK 5000 ft. .75 .15 hrs/ft. Years 1-8 560
J
Streambank Shape/Seed HA 4000 - .75 .10 hes/ft. Years 1-8 300
WK 15000 ft. s 10 hrs/ft, Years 1-8 1130
J 1000 .75 .10 hrs/ft. Years 1-8 80
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Table XIV-7 Continued.

Uaits Workload Hours Project Years In Which Work  Total Workload
Activity County”’ Needed Factor'’ per Unit [5 Expected To Be Done For Activity{Hrs.}
“Contour Strips WA 500 ac. .75 .30 hrs/ac. Years 1-8 110

WK 200 ac. .75 .30 hrs/ac, Years 1-8 50
J 200 ac. .75 .30 hrs/ac. Years 1-8 50

Stream Crossings WA 3 .75 16 hrs ea. Years 1-8 40
Wi 5 .75 16 hrs ea. Years |-8 60
J - 75 i6 hrs ea. Years 1-8 -

Barnyard Control WA 20 yards .75 80 hrs ea, Years 1-8 1200
WK ) yards .15 80 hrs ea. Years -8 600
J 7 yards .75 80 hrs ea. Years }-B 540

Manure Storage{tLong) WA 9 units .75 80 hrs ea. Years 1-8 540
WK 2 units .75 80 hrs ea. Years 1-8 120
J 2 units .75 80 hrs ea. Years 1-8 120

Manure Storage{Short) WA 24 units .75 80 hrs/ea. Years 1-8 1440
WK 15 units .75 80 hrs/ea. Years 1-8 900
J ‘ 7 units .Ih 80 hrs/ea. Years 1-8 420

Urban Stormwater City of

Detention® Oconomowoc 35 ac. Years 2-8

of detention
Urban Stormwater City of
Infittration® Oconomowoc 100 ac. Years 2-8
infiltrated

Urban Practice City of

Feasibility Study® Oconamowoe Year 1

Urban Development City of

Projections® Oconomowoc Year 1

LOCAL PROJECT HOURS:

WA 11570
WK 13810
J 4560

TOTAL: 29960

These estimates are only approximate, and will be used for budgeting and staffing. They will not limit the actual
workload needed to achieve project objectives.

WA-Washington; WK:=Waukesha; J=Jefferson

This is the factor used to estimate the proportion of the needed wark that witl actually develop. The project
goal, however, is to complete all the work necessary to meet the project objectives.

The estimated workload for servicing the conservatien tillage planter rental program{ 1350 hrs.} is assigned to
Waukesha County.

For details of the information/education stalfing needs, refer to the detailed analysis presented elsewhere in
this chapter.

These contacts are based on 6 hrs. for landowners having at least one pollution source in management category I,
and a less intensive effort {2 hrs.) made to contact landowners having pollutant sources only in management
category L1. Ineligible Tandowners will not be contacted, unless a specific request is made. Conservation tillage
referral time, and annual status reviews are listed separately in this table.

More intensive conservation planning (24 hrs. landowner) is anticipated for landowners having one or smore
potlutant sources in management category I: a less intensive effort is anticipated for eligible individuals with
less severe problems.

This workload has yet to be developed, and will depend upan the results of the Teasibility study to be conducted
and the landowners' abilities to install practices.
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installation activities. For Waukesha and Jefferson counties, minimum annual
workloads are expected to be about 1,200 hours and about 400 hours,
respectively. Likewise, success in gaining landowner cooperation will result

in increased workloads.

The Department of Natural Resources will assist the counties in carrying out
these activities. The Department will provide funding, through Local
Assistance Agreements with each county, for the additional staff needed to
carry out most of the workload. However, each county will provide a portion
of the workload at its own expense, as part of a county commitment to the
watershed project. In general, the county commitment will be equivalent to
the project management and fiscal management activities. The hours estimated
for these activities are presented for each county in Table XIV-8 as the third

group of activities.

The City of Oconomowoc will also incur a workload, although it was not
estimated. Activities that will take place within the first year include a
feasibility analysis of implementing the urban management practices
recommended for the city in this management plan, and a projection of growth
patterns in the city's developing areas, so that future detention basin sites
can be identified before they are lost through development. Ultimately,
practices may need to be designed and installed, both on city land and on
privately owned land, for purposes of infiltration. These activities will be
eligible for assistance, whether the city hires additional staff of its own or
procures professional services from outside firms or agencies.

The Nonpoint Source Control Program will provide financial assistance to units
of government for developing or revising ordinances that control construction
erosion and runoff from lands undergoing development. This assistance will be
made through the Local Assistance Agreement. The Local Assistance Agreement
will be entered into between the local unit of government and the Department
of Natural Resources. The agreement will specify minimum criteria that the
ordinance must meet, based on a case-by-case review. Where enforcement of the
ordinance is required as a condition to a cost share agreement, the Department
of Natural Resources will have the authority of final approval. Where the
enforcement of the ordinance is not required as a condition of a cost share
agreement, then the Department will review the ordinance but will not exercise

any final approval.

" The staffing needed to inspect for compliance with these ordinances will be
considered under the local assistance agreement signed between the city,
counties, and the Department of Natural Resources.

PROJECT TRACKING

For a project as complicated and as long in duration as this watershed
project, there is a need for a detailed tracking system. This system will be
used to keep up-to-date on the accomplishments, and the work yet to be done,
and will help to schedufe activities in the future.
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The following information will be recorded:

1. Landowner contacts: Who has been contacted; when; what is their
management category; who is left to contact

2. Update of inventory information: If changes have occurred from the
inventoried conditions, these changes should be noted

3. landowner contracts: MWhat sources were controlled: what the new
pollutant levels are (such as new erosion rate or phosphorus runoff);
what does this represent in terms of the objectives set for each

subwatershed

4. Status of the Cost Share Agreement: HMWhat has been designed, installed,
and certified; whether the schedule of installation is still accurate

5. Construction Erosion and Stormwater Managemenmt Ordinances: MWhat units
of government have made needed revisions

Tracking will be recorded by each county using two forms. One form is a list
of landowners and their pollutant management categories. The form, to be
updated quarterly by the county, will indicate the dates when landowners are
contacted and when a cost share agreement is signed. Updated forms will be
submitted to the DNR periodically for review.

The second form is a “Landowner Tracking Form." A separate form is filled out
for each landowner after the landowner has been contacted. Space is provided
for the landowner name, location, and comments for the county field person
after each contact. There is also a section for updating the landowner's
inventory situation if the inventory information is no longer accurate.
Finally, if a cost share agreement with the appropriate management practices
is signed, there is space to record the amount of pollution control
anticipated. These forms will be kept in the county and made available to the

Department for evaluation of the project's progress.
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THE OCONOMOWOC RIVER PRIORITY WATERSHED PROJECT
PROJECT EVALUATION
CHAPTER XV

EVALUATION PLAN

Two approaches will be used to evaluate the progress and success of the
Oconomowoc River Priority Watershed Project. One will involve assessing the
changes in land use practices and the reductions in pollutant loads as a
result of the project. The other approach will involve measuring changes in
water quality, habitat, and water resource characteristics. Each approach is
discussed in more detail below.

Changes in Land Use Practices and Pollutant Loads

Nonpoint sources of pollution have been degrading water guality for a long
period of time, and the changes in water quality which result from the control
of the sources will occur gradually over a period of time. Because of this,
there is a need for an evaluation procedure that will indicate progress before
the actual changes in water quality can be measured. This evaluation approach
allows for such an assessment of the project to be made.

The base 1ine conditions of the watershed with respect to nonpoint sources of
potlution has been estimated through the inventory process. The changes in
these conditions will be documented throughout the project through the use of
the Landowner Tracking Forms discussed in the last sections. Each time a cost
share agreement is signed, the anticipated changes in upland soil loss,
barnyard runoff phosphorus load, critical acres of land spread with manure, or
streambank erosion will be recorded on the tracking sheet by the county. This
will be done for practices that are cost shared through the Nonpoint Source
Control Program as well as those not cost shared. These tracking sheets will
be turned in to DNR on an annual basis or upon request by the Department.

Since nonpoint source control practices may be installed with cost share funds
obtained outside of this program, such as the federal ACP program, the land
condition changes that result from these practices will also be recorded by
the county on the tracking sheets and kept on file by the county.

This evaluation effort has three benefits. One, as mentioned before, is that
it allows for an indication of the progress of the project before changes in
water quality are apparent. Secondly, this evaluation will guide the
Department on which water bodies are most 1ikely to show changes as a result
of the level of practice installation. Finally, project tracking will help to
schedule the annual workload.

Changes in Water Quality, Habitat, and Water Resource Use

The objectives set for each water body usually are related to a fishery change
or improvement, or to other recreational uses. In order for those ohjectives
to be met, several steps must be accomplished. First, the pollutant Toads
must be reduced through the installation of the control practices. Second,

the
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water quality and physical characteristics must respond to the reduction in
the loading. Third, the aquatic life (fish, algae, weeds) must, in turn,
respond to the improvements in the water quality and habitat.

Several water resource measurements will be used to help indicate if the
objectives are being met. Many of these techniques will be the same ones that
were used to help determine the present conditions of the water bodies.

Water quality improvement will be evaluated by conducting water resources
assessments previous to implementing nonpoint source controls and after the
controls have been implemented. The water resource evaluations will be
designed to determine if water resource objectives set forth in the water
quality plan are achieved through implementing nonpoint source pollution

controls.

Water resource evaluations will be conducted on selected lakes and streams.
Friess Lake, North Lake, and Lac LaBelle will be monitored. Mason Creek and
Rosenow Creek will be evaluated to assess water quality and fisheries

improvements.

~ Lake evaluations will be designed to estimate changes in lake trophic status
and nutrient loadings. Friess Lake, North Lake, and Lac LaBelle will be
included in the Wisconsin Department of Natural Resources Lakes Trends
Monitoring Program designed to evaluate long term changes in lake trophic
status. These lakes were selected since they exhibit the best potential to

evaluate long term changes in water quality.

Monitoring protocol will be as defined by lake trends monitoring protocol
which will evaluate water chemistry, aquatic plants, algae, zooplankton, and
fisheries. A1l lakes within the Oconomowoc River Watershed will be encouraged
to develop self monitoring programs with technical assistance from the
Department. The lakes' evaluations will begin in 1986.

Evaluation monitoring will be conducted on Mason Creek and Rosenow Creek to
determine if water quality objectives are obtained in the streams. The
evaluation and methodology that will be used is currently being developed by
Wisconsin Department of Natural Resources' Bureau of Water Resources

: Management. This methodology will be ready for use in 1986.

A.bacteriological survey will be conducted throughout the streams in the

watershed. Approximately 20 to 30 sites wiltl be monitored in accordance with "
the methodology set forth in NR 104, Wisconsin Administrative Code. . M

9535A
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APPENDIX A

FORMS USED IN ADMINISTERING A PRIORITY WATERSHED PROJECT
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State of Wisconsin NONPOINT SOURCE GRANT AGREEMENT
Department of Natural Resources Section 144.25, Wis. Stata.
Form 3400-67 Rev. 3-84
Wisconsin Nonpoint Source Water {J Priority Watsrshed Project

Pollution Abstement Program
[ Locai Priority Project

PART 1. Purpoes
To set out ths conditions end restrictions under which the Wisconsin Department of Netural Resources (Department) will reimburse

lead designated mensgement sgency (DMAL, for funds used for the cost-shering of best management practicss (BMP) to control nonpoint sources

of water pollntion through the
project.
PART II. Grant Administration Data _
1. Designated Management Agency/ Recipiant _ 8. Grant Number
2. Authorized nepnmuuv{ ’ 8. Department District
~ Title 7. Maximom Grent Amount
3. Street or Route 8. Eligible Peciod for Entaring Into Cost-Sharing Agreements
City, State, Zip Cods 9. Instellation Pwriod
ﬁohphmoNumharlInchdlAruC«H - Yaars fromo the signing of the cost-shering sgresment
10. Grant Period
From Through

11. Eligible Costs
EligihlacostaarathosecoatsincurredforthoinstaﬂationoftheBMPsliaudonlimlzofpmIIonthesitas

listed on line 13 of part II. Coets for BMPa on which installation is started before the signing of a cost sharing
agrsement between the landowner or user and the DMA are not aligible costs. Costs for BMPs which do not meet
the specifications and conditions of sec. NR 120.13, Wis. Admin. Code, are not aligible costs.
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12. Eligible Best Management Practices

18. Eligible Sites
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FRRT TIT, ndltions

Ihe Department and the DMA, In mutual consideration of the provisions of this document, do hersby agree as
ol lows:

e
2.
e

4,

5.

6.

7.

This sgresment Is subject to tha provisions of Sectlon f44.25, Wis, Stats.
This agrsement is subject to the provisions of Chepter NR 120, ¥is, Admln, Code.

The Department shall relmburse the DMA for a percentage of each ellgible cost Incurred by the OMA during
the grant period isted on Tne 10 of part i, The amount of sech ellgible cost to be reimbursed snall
be determined In accordance with sec, NR 120.14, Wis. Admin. Cods. The total amount reimbursed by the
Department shali not excesd the maximum grant amount ltsted on line 7 of part |l. The OMA shal| provide
+he Depsrtment with [temlzed payment requests on forms to ba provided by The Departaont.

The DMA shail use the cost-sharing agreament form provided by The Department for ail contrects
reimbursable through this agresment.

The DMA shall documant thet ai] best mansgemant practices for vhich relmbursement |s reguested under this
agresment mast the +echnical speciflcations and design criteris identifled in Section NR 120.10(4), ¥Wis,
Admin. Code, and any other condltlions set out In this agresment,

?.lair;‘ru;ly durfng the grant period, the DMA shatl submit a progress report to the Depariment Inciuding the
ol lowing:

A. The aumber of cost=sharing agreemsnts signed durlng thet querter;

8. The mmber of eiigible grant reciplents who have indiceted en Inferest In entering into ¢cost-sharing
agreaments during +hat quarter, but have not done $0;

. The amount of funds I[ncluded In cost-sharling agresmants during that quarter;

D. Thor!;;nbor or units of esch best menegement practice !ncluded (n cost-shar Ing agreemsnts during thet
quarter;

E. The nuwsber or units of esch best menagement practice [nstalled durfng that quarter; and
F. Cther msasuressnts of participation or sccomp | [sheent agresd upon’ by the DMA and the Department .

DMA sccountabllity.

A. Finsnclal mana +., The DMA 1s responsible for meintalning a finenclai uanagement system vhlch
shali sdequately provide for:

(1) Accurete, current and compiete disclosure of the {insncial results of each ecost~sharing
agreement awarded In sccordance w!Th generally sccepted sccount ing principles and prectices,
consistentiy applled, regerdiess of the source of funds.

(2} Records which Identify adequately the source and sppitcation of funds tor grant=supported
activities, These records shall contain [nformation pertaining to grant svards and
authorlzations, obllgations, uncbi lgated balances, assets, |labilitles, outisys and I ncome,

(3} Etfective control over and sccountabl ity for all project funds, property, and other sssets.
{4} Comparison of actual with budgeted emounts for sach grant.

(3) Procedures for determining 4he oligibtllty end allocsbl [Tty of costs In sccordance wlth the
provislons of Sections MR 120.10 and NR 120,12, ¥is, Adain. tode.

(6} Accounting records which are supported by source documentetion.

(7} Mudits to be made by the DMA or et Ite direction to determine, et a minlmm, the fliscal
Tetegrity of finenclal +ransactions and reports, and the compllance with the terms of the grant
agresment. The DMA shat! schaduie such audlts with reasonablie frequency, usually annuaily, but

not less trequently than once evary 2 years, considering the neture, size and complexity of the

activitv.

(8) A systematic method to assure timaly and sppropriwte resoivtion of sudlt findings and
recommandations.
B. Rscords. The foilowing record and sudit policles ere eplicable to this grant end to ail
cost=shar I ng agreements awerds under this grant.

{1} The DMA shail melntain books, records, documents, and other evideace snd sctounting procedures
and practices, sutticient to reflect properly:

(A} The amount, recelpt, &nd dispos|tlon by the DMA of al! assistence recelved for the
project, Including both stats asslstance and any matching share of cost-sharing; and

(8) The total costs of the project, Including afl direct and indirect costs of whstever nature
incurred for the performance of the project for which this grant has besn awerded. In
=4d1tlon, contractors of DiMAs, Inciuding contrectors for professional services, shall also

malnTain books, documsnts, PERSCs, snd recoards which &re pertinent 1o this grant award.
The foregoling constitute “records® for the purputes of this section.
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(2) The DiA's records and the records . its contractors, Inciuding professional services
coftrects, shall be subject &t al! ressonable times to Inspection, copyling, and sudit by the
Department .

(3) The DMA and contractors of DMAs shal! preserve and mske their records available to the
Dupartment: -

(A) Untl! expiration of 3 years from the date of fipe! settlement, or
(B) For such longer perlods, If requlred by appilcable statute or lawfui requiresent; or

{C) f w grant Is terminsted compietely or partially, the records relating to the work
teruinated shall be preserved ond made avallable for a period of 3 yesrs from the date of
sny resulting finel termination settlement.

(4) Records which relste to appeals, disputes, |itigation on the settlement of claims arising out
af the performance of the project for which & grant was awarded, or costs and expenses of the
project o which excaption has been tzken by the Departwent or any of Its duly authorized
repressntatives, shall be retained unt(l any |itigation, clalms or exceptions have been finally
resoived and ail perlods of limitation with respect to any and all appeeis have expired.

C. Audlt,
{1) Presward or Interim audits may be performed on grent appllcations and awards.

t2) A fins! sudit shai| be conducted after the submission of the flnal poyment request. The time
of the final audit will be determined by the Dapartment and may be pricr of subsequant to Tinal
sattigment. Any payment made prior to the finsl audlt is subject to ad]ustment based on the
audl+. DMAs and subcontractors of OMAs shal! preserve and mphé +helr records avaiiabis

pursusnt to condition 7@ of part {1t of this sgresment.

This sgreement will remain In altect beyond the grant period described In part 11, line |0 through the
malntonence period for all best menagement practices cost-shared. During the grant period, either the
DMA or the Department may on thirty {30) deys written notlce, untlatersily end without cause, shorten the
grant period of this agresment without |labllity, sxcapt that: (i) the Oepartwent shall relmburss The
DMA for all silgible costs Incurred a?alnsf cost=sharing agresments s!?nod befors the finai date of the
swended grant pericd, {2} the DMA shall report to the Dapartment annually providing Information zs
deseribed In condition 6 of part 111 of This agreement, (3) the DMA shali be sccountable to the
Deperteent 8s described In condition 7 of part 111 of this agreement, and 14) the DMA shall enforce all
provisions of ali cost-sharing agresments [n effect as of the fina! date of the grant pericd.

in connectlon with the performence of work under this sgresment, the DMA & s not to discriminate
against any sep|oyes of spplicant for smpioyment becauss ot age, rocs, reiigion, color, hendicap, sex,
physical condition, deveicpmentai dissblility es defined in s. 31.0115) Wis. Stats., sexusi orlentation or
national origin. This provision shall inciude, but not be limited fo, +he toliowing: employment,
upgrading, demotion or transfer; recrultwent or recruliment sdvert!sing; layoff or termination; rates of
pay or other forws of compensation; and sslection for tratning, including apprenticeshlp. Except with
respect to semual orlentation, the DMA further agrees Yo take affirmstive actlon to ensure equal
«npoyment opportunities. The DMA agrees to post In consp icuous places, avatinble for smpioyess and
spp | icants for empioyment, noticas to be provided by the contracting ot lcar setting forth the provisions
of the nondiscrieination clauvse, :

estingted +o be ten thousend doliars ($10,000) or more require the submission of @ wri+ten
oftlraative aciion pian. DMAs with an snnusl work force of less thes ten employess sre exenpted from
+his requlremsnt.

This egressant, together with the specitications In the bld request (1f any), refersnced parts and
attuchments shail constitute the entire sgreement and previocus communications or sgresments perteining to
+his agreesent are hereby suparsedei. Any contractusi revisions Inciuding cost edjustments and time
sxtensions aust be made by & apandaent To thlis agresment or other written documentation, signed by both
parties st least 30 days prior to +he ending date of this agresment.

. The Depertment agrees that thz DMA shail have sole control of the method, hours worked, and time and

msaner of sny performence under this agremsent other then as spec!ticalty provided herein. The

+ ressrves The right only to Inspect the job site or premises for +he soie purposa of Insuring
that the performance |3 progressing or has besn compisted In compllence with the agresment, The
Departusnt takes no responsibillty for supsrvision or direction of the performance of the agresment tc be
parforesd by The DNR or the DMA's emol ts. The Departueat further sgrees that 1t wild

Oyens OF ageN
exarc s no confrol over the selection and disminsal of the DMA's empioyees or agents.

Stete of Wisconsin Athorized Repressntetive of Lead
Departaent of Natursl Resources Owsignated Managemen? Agency
By By

Date Signes Date Signed






STATE OF WISCONSIN

DEPARTMENT OF NATURAL RESOURCES

WISCONSIN NONPOINT SOURCE WATER POLLUTION ABATEMENT

PROGRAM COST-SHARE AGREEMENT

SECTION 144 25, WIS STATS.
FORM 3400-68

REV. 0-82

Cost-Share Agresment Number

]

Total Est. Grant Amount

Name of Grant Ro-clplonl

Telephone Numbaer

Strast or Routa

City, State, Zip Code

Lagal Dascription of Property

Nama of Landowner {If other then Grant Recipient)

Tetephone Numbaer

Mame of Dmlgnated Mgt, Agancy

Telophone Mumbor

Streot or Routs

Street or Routs

City, State, Zip Coce

CQity, Stute, Zip Code

SECTION 1. AGREEMENT PROVISIONS

Instatiation Perlod

From To

1. The grant recipient agrees:

A. To install the best managsment practicalt) listed In section 2 consistent with the specifications listed in sactlon 3 during the Installation period ldentified sbove.

8. To operate and maintain each best management gractice for the life span idantified in section 2.
C. To certify, on forms provided by the designated managament agoncy, best mansgament practices instatied under this agresment are being mainteined.
0.

To repay the full amount of the cost-share paymaents made snd forfeit afl rights to future cost-share payments if:

{1} Any best management practice is rendered ineffactive during its lite span due to improper maintenance, operation or neglect;
{2} The applicable conditions identified in section 3 are not met; or

{3} The grant recipient adopts any land use or practics which defeats the purposas of the best management practices.

E. Ta retain responsibility for this agreement if a chan
practices and other provisions of this agreement pertaining 1o the grant recipient.

F. Not to discriminate against contractors because of age, race, religion, color, handicap,

of responsibilities under this agreement.

2. The designated management agancy agrees:
A. To provide technical assistance for bast management practices identified in section 2.

ge in ownership occurs unless the new owner assumes, in writing,

B. To make cost-share payment after receipt of a paymaent request and evidence of completion status.

4. The wotal state cost-share payment for each practice identified in section 2 shallbe b
as rubstantiated 1o the designated management agency . If the total cost-share payme
practice, payment of the overrun will be made anly if there are funds available.

5. The agreement may be smended, by mutual agreement, during the instailation period as long as the changes will provide equal or greater

the operation and maintenance of the best management

sex, physical condition, developmental disability, or national origin, in the performance

- Hatisfactory evidence of completion status will consist of a technical perfarmance report signed by a technician assigned by the designated management agency.

ased on the cost-share rate for the practice as applied 10 the eligible costs actually incurred,
nt for a practice identified in section 2 exceeds the estimated grant amount for that

polfution control.

- 6¥C -





SECTION 2. BEST MANAGEMENT PRACTICES, COSYS, | INSTALLATION SCHEDULE, LIFE SPANS

i

- This section contains all best management practices, both thosa eligibla for costsharing and those not gligible, naeded to control significant nonpaint sources in ehigible areas owned or

opesated by the grant recipient,

1. Cost-shared best management practices

Pract . Estt Cost- Estimaisd Cocl-Shaving Year of Sencth
Location actics timated Sha Cost-Shars From Othes Instal- Betice
{Field Numboes) Code Practice Tite Quantity | Unhs Total Cost Pl Amaunt Pyogeamms * {atlon Lite-span
|
o
Total Totet *ldentity prosram o
I
4. Noncost-shared best management practices .
Location Practice Year of Practice
{Field Numbar} Code Practice Thie Quantity | unite instalistion’ Litespan
SECTION 3. BEST MANAGEMENT PRACTICE CONDITIONS
Attached are the canditions for each best management practice listed in saction 2. .
Grant Raciplent or Authorited Reprasanistiva’s Signatura Date Signed Authorized Representative of Des. Mgt. Agancy - Sighaturs ate Slgned

Titie

Title

air = —— 1 s





Stale ol Wisconsin

Departinent of Natural Resources Cost-Share Agreement Number Amendment Number . -
Name of Grant Recipient
WISCONSIN NONPOINT SOURCE WATER POLLUTION ABATEMENT
PROGRAM COST-SHARE AGREEMENT AMENDMENT
Section 144.25, Wis. Stats. Name ol Designated Mgt. Agency
Form 3400-68A 4-83
New Total Est. Grant Amount
1. Cost-shared best management practices ADDED
Location Practice . y Estimated 1 Cost-Share | Estimated Cost- [Coat-Sharing I-‘ronl Year of Practice
{Field Number) Coie Practice Title Quantity Unita Total Cost Rate Share Amount | Other Programs®| Installation Life-span
2. Cost-shared best management practices DELETED
Location Practice . . Estimated Cost-Share | Estimated Coat- |[Cost-Sharing Froul Year of Practice
{Field Number) Code Practice Title Quantity Units Total Cost Rate Share Amount | Other Programa®| Installation Life-span
t Cost-ghared best management practices CHANGED
Location Practice s . Updated Updated Estimated| Cost-Share |Updated Estimated|Cost-Sharing Fron Year of Practice
14 Numtrer} Cade Practice Tille Qupgntlty Units Total Cont Rate Coat-Share Amount| Gther Programs®| Installation ~ i.i[p—gsPﬁH o
Change Change *Identify program
"'.';;".I{"iiéEi}BéSTiIF Authorized Representative’s Signature Date Signed Authorized Representative of Des. MgtL. Agen B

e

T Tie

cy — Signature

Dute Signed

- 182 -





State of Wisconsin
Department of Naturel Resources
Box 7921
Madison, Wisconsin 53707
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WISCONSIN NONPOINT SOURCE WATER POLLUTION
ABATEMENT PROGRAM — COST SHARE CALCULATION
AND PRACTICE CERTIFICATION FORM

Section 144.25, Wis. State.

Form 3200-53 9-52
Priority Watershed Project: County
Agreement Number Name and Address
Telephons Number (Include Ares Code)
[TCOST SHARE CALCULATION |
Practice Units Total Cost Cost Cost Share
Code Practice Name Installed . of Practice Share % For Practice
] |
*Plgce § if there are maore of this type of practice on TOTAL | ¢
this agreement to install.
Place 1 if these units complete the installation of this
practice for this agreement.
Amount Paid Chack Number oy ekDwe

PRACTICE CERT1 TION

Icsﬁfythanbovamcﬁmmprmﬁmandpncﬁmuﬁuhwbmmuﬂodmumdmwiththe
appropriate standards end specifications.

Signature

Tithe

Date Signed
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REQUEST FOR ADVANCE OR REIMBURSEMENT
WISCONSIN FUND - NONPOINT SOURCE PROGRAM

SECTION 144,25, WIS. STATS.
FORM 3200-54 5-83

. ~mplete Items 1 through 8 and 13 for all payment requests. See instructions on reverse side for completing Items 9

through 12. Send one copy of this form to:

Wisconsin Department of Natural Resources
Bureau of Finance, Audit Section

Box 7921.

Madison, Wisconsin 53707

1. GRANTEE/DMA

2. COUNTY 3. GRANT NOQ. 4, PAY. REQ. NQ.

5. MAIL CHECK TO:

6. PERIOD COVERED BY THIS REPORT (MO-DAY-YR}):

FROM TO

7. TYPE OF PROJECT 8. TYPE OF REQUEST

C srRIORITY WATERSHED ] ADVANCE
] LocaL PRICRITY O raaTiAL
C FinaL

9. Request for Advance Paymeﬁt L

OUNT

LEAVE BLANK
DNAR USE ONLY

a. Initial State Grant Amount

b. Advance Payment Requested {(Maximum 10% of Above)

10. Summary of Payment Requesfs

a. Reimbursement Reqguested This Claim (From Form 440047)

b. Total Prior Pay Requests (Including Advance)

¢. Total All Payment Requests to Date

11. Computation of Maximum Partial Payment

a. Total Cumulative Grant to Date

b. Enter 95% of Above Total

12. Computation of Net Payment Due

a. Enter 95% of Total Cumuiatwe Grant {Lme 11b. Above)}

b. Less: Total Prlor Payment Requests (Lme 10b Above)

c. Net Payment Due {Line 12a. Minus Line 12b.)

Amount Allowed
This Claim

13. CERTIFICATION:

| certify that to the best of my knowiedge and balief the billed costs of
expenditures are based on actual payments of record and are in accordance Date
with the terms of the project agreement and the reimbursement represents
the grant share due which has not beeri previously requested.

Auditor Initials

Bur. Finance Initials

Date

SIGNATURE OF AUTHORIZED REPRESENTATIVE

DATE SIGNED

TYPED OR PRINTED NAME AND TITLE

TELEPHONE NG, (INCLUDE 2AREA CODE &
EXTENSIONS}
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APPENDIX B

SPECTAL BEST MANAGEMENT PRACTICES
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APPENDIX B

Special Practice: Construction Site Ordinance

A. Ordinances must contain the following to meet the minimum requirements of
the Department of Natural Resources:

1.

8.
9.

10.

Provisions to minimize the amount of sediment and other pollutants
reaching the waters of the state during the development of lands

Provisions to manage the runoff water volume and rate during both the
development pertod and afterwards to prevent adverse environmental
impact such as flooding,channel modification and streambank erosion
Provisions to manage the infiltration levels of the developed area to
prevent adverse changes to normal dry weather flows in receiving
streams

Provisions to manage the amount of pollutants from the developed site
so that waters of the state will not be adversely impacted

A statement of activities subject to the ordinance
Standards and criteria and other conditions

Permit application and issuance procedures
Administration and enforcement procedures
Violation penalties

Appeal procedures

8. Ordinances must apply to all construction activities, including the
following, to meet the minimum requirements of the ONR:

i,

3.

Residential dwelling construction including singie family home
construction

Commercial, institutional and industrial buildings and assoctated
yards and lots

Utility and transportation system construction

Where the ordinance is required 3s a condition of a cost share agreement or a
Nonpoint Source Grant Agreement, the ordinance shall be reviewed and approved

by the Department of Natural Resources.
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3. A good growth and stand must be maintained for the practice life.

4. The practice must be maintained for a minimum of 5 years after the
year of installation.

5. Cost-sharing is not authorized for the planting of vegetation which
is normally used for forage or cash cropping purposes.

C. Rates

1. Cost-sharing will cover 70% of the authorized costs for the first
year of installation.

D. Specifications: SCS Technical Guide specifications #589

Special Practice: MWind Erosion Control - Windbreak

A. Description: A strip or belt of trees or shrubs established within or
adjacent to a field. The major purpose will be to reduce wind erosion
throughout the year.

B. Conditions
1. Cost-sharing is authorized for:
a. Planting trees or shrubs as needed for restoring or establishing
field wind preaks.
b. Permanent fences need to protect the planted area from grazing,
excluding boundary road fences.

2. Before including this practice on a cost share agreement, the county
shall discuss the fields in question with the DNR.

3. Cost-sharing is not authorized for planting orchard trees or
plantings for ornamental purposes.

4. Plantings must be protected from fire and grazing.

5. Chemicals used in performing this practice must be federally, state,
and locally registered and must be applied strictly in accordance
with authorized registered uses, directions on the label, and other
federal or state policies and requirements.

6. Wildlife and environmental protéction considerations must be given
when designing this practice.

7. The system shall be maintained for a minimum of 10 years following
the calendar year of installation.

C. Rates

1. Cost-sharing will cover 70% of the authorized costs for the first
year of installation.

D. Specifications: SCS Technical Guide specifications #'s, 382, 352, 630
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4. Cultivation after planting is permitted to control weeds and required
to break a surface ¢rust.

5. A moldboard plow or other tillage or cultivation implement may be
used onlty once every 5 years if required to alleviate insect, weed,
or disease problems.

Special Practice: HWind Erosion Control - Cover Crop

A.

D.

Description: A crop of close-growing grasses, legumes, or small grain
drown primarily for seasonal protection of the soil from wind erosion.
It's purpose is to control wind erosion during periods when the major
crops do not furnish adequate cover.

Conditions

1. :Cost-sharing is authorized for seed and the seed planting operation
2. A good growth and stand must be maintained until the following spring

3. Before including this practice or a cost share agreement the county
shall discuss the fields in question with the DNR.

4, Cost-sharing is not authorized for

a. volunteer stands of vegetation
b. designated acreage conservation reserve

5. The practice must be maintained for 5 years after the initial year
Rates '

1. Cost-sharing will cover 70% of the authorized costs for the first
year of installation.

Specifications: SCS technical Guide specification #340

Special Practice: MWind Erosfon Control - Stripcropping

A.

Description: Growing wind resisting cro,.s in strips alternating with row
crops and arranged at angles to offset adverse wind effects on the soil.
Includes any perennial herbaceous vegetative wind barrier that reduces
wind velocities of both leeward and windward flow of air across a land
surface.

Conditions

1. Cost-sharing is authorized for fertilizers, eligible seed and seed
planting operation.

2. Before inc1udfng'this'pract1ce or a cost-share agreement, the county
shall discuss the fields in gquestion with the DNR.
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Special Practice: Conservation Tillage on Croplands Planted in Row Crops Year

After Year.

A.

Description:  Tillage and/or planting practices which leave roughened
surfaces and substantial amounts of crop residue on the soil surface after
crops are planted. Generally, the system consists no more than using one
primary tillage pass in the fall or spring and no more than 2 passes with
light or secondary ti1lage equipment prior to planting. :

Croptands planted in row crops year after year are defined as fields where
corn, soybeans or other crops grown in rows are normally grown on that
specific field at least four out of five years. The installation period
of the practice is considered to be three years. Chisel systems, ridge or
till-plant systems, and disking systems are included under the definition
of conservation tillage.

"No-ti11" systems can be used only if conditions which 1imit runoff of
nutrients and pesticides are included.

Condition:

1. Cost sharing is authorized, up to the maximum specified in this plan,
for costs necessary to convert to reduced tillage systems.

2.  Cost-sharing shall not be authorized where a satisfactory tillage
system is currently used.

3.  The practice must be operational and certified the third year of the
installation period. Payments for the first and second years may
only be made if the appropriate system 1s used and appropriate Tevels
of surface cover are achjeve.

For example, if the appropriate system is used and the appropriate leve!
of surface cover and other reguirements are achteved the first year, the
cost-sharing payment will be made. If requirements are pot achieved in
the first year, cost-sharing payment will not be made that year. Then if
the requirements are achieved in the second year, payments for the first
and second year will be made, etc.

Specifications:

1. The minimum amount of ground cover after planting shall be at least
30%.

2. The tiliage and planting shall be performed as close to the counter

as practical.

3. Fertilizes, herbicides, and insecticides applied shortly before, at
the same time, or shortly after planting shall be injected, in-row
applied, or incorporated. If no-till systems are used and injection
or in-row application is not applicable, chemicals may not be applied
to crop residue and residue shall be moved aside to atlow application
of chemicals directly on the soil and followed by a method of
incorporation.
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