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1 Introduction

Long Lake is located in eastern Manitowoc County approximately 3 miles south of the city of
Brillion. The lake covers 119 acres with a maximum depth of 38 feet. A dam on the south end
of the lake controls the water level in the lake.

The Long Lake Advancement Association completed a Phase | lake planning study in May 2003.
Two key issues were identified; water quality and northern pike spawning concerns. The study
showed the lake to be highly eutrophic with a relatively small watershed. Phosphorus
concentrations were high and have led to elevated algae levels and excessive weed growth.
Chemical treatment for phosphorus removal was identified as a potential lake management
strategy. Northern pike spawning was evaluated with a focus on the dam. Controlling water
levels and providing increased spawning areas are keys in improving northern pike populations
in the lake.

The Long Lake Advancement Association completed a Phase 11 lake planning study in July
2005. The study evaluated residential and storm water sources of phosphorus. Phosphorus
concentrations were tested at the inlet and outlet streams. A hydrologic budget was prepared
using data collected in 2004. Most of the water entered the lake from precipitation or the inlet
stream. Water that left the lake was from evaporation and the outlet stream. Little groundwater
flow was measured. The phosphorus budget identified the inlet stream as the major external
source in 2004 with 75% of the phosphorus entering through the inlet stream. Internal
phosphorus loading was identified as a larger source of phosphorus than the inlet stream with
measurements showing high phosphorus concentrations in the hypolimnion during the summer.

1.1 Authorization

The Long Lake Advancement Association authorized Foth & Van Dyke to complete the Phase
111 study for Long Lake, and to prepare a report identifying the results. The study was completed
through a collaborative effort between Foth & Van Dyke and the Long Lake Advancement
Association volunteers.

1.2 Purpose

The purpose of the Phase 111 lake study was to address the following areas:

Identify the source of phosphorus to the inlet stream.

+ Evaluate alternatives for managing the internal phosphorus load. The alternatives include
chemical treatment and summer aeration to prevent anoxic conditions.

+ ldentify potential northern pike spawning areas and develop costs and implementation
details.

+ Meet with the Long Lake Advancement Association to develop priorities for
implementing lake management activities.

+ Complete lake management plan.

The results of this study will be combined with the Phase | and Phase Il studies to prepare the
lake management plan. This management plan will be used for long term lake management.
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2 Inlet Stream Phosphorus Evaluation

2.1 Sample Results

On April 3, 2006, Foth & Van Dyke staff conducted field sampling and land use observations of
the Long Lake inlet stream beginning at the Boot Lake Road bridge and proceeding upstream to
Long Lake Road. A total of 11 water samples were collected and tested for total phosphorus.
The phosphorus sample results are shown below. The sample locations are shown on Figure 2-1.

Table 2-1
Inlet Stream/Wetland Phosphorous Sampling

Sample ID Number Total Phosphorus — pg/L
1 100
2 93
3 76
4 104
5 52
6 1,020
7 470
8 268
9 376
10 111
11 907
2.2 Land Use Observations

Land use tributary to the wetland and inlet stream to Long Lake was observed during the field
sampling. Figure 2-2 shows the land use on April 3, 2006. Some agricultural areas drained into
the wetland and could be potential sources of phosphorus. However, these areas are a significant
distance from Long Lake and the natural buffering and sedimentation of phosphorus that occurs
in the wetland will tend to remove phosphorus from the water before it flows into Long Lake.
Appendix A contains photos of the wetland and land use adjacent to the wetlands.

2.3 Data Analysis

Phosphorus is a key nutrient for limiting excessive growth of aquatic vegetation, from algae to
macrophytic plants. It is a parameter that is used to define the age or trophic status of a lake.
Table 2.2 is a trophic classification of Wisconsin lakes that uses phosphorus as one of the
indicator parameters.

Samples 1 through 5 show phosphorus concentrations ranged from 52 pg/L to 104 pg/L. Sample
6 had a much higher concentration of 1,020 pg/L. Samples 7 through 11 had variable
phosphorus concentrations although they were all greater than Samples 1 through 5. The
samples with high concentrations of phosphorus were related to agricultural drainage areas. This
indicates clear impact of agricultural land use on the water quality of the inlet stream/wetland.
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Table 2-2
Trophic Class of Lakes and Phosphorus
(Adapted from Lillie and Mason, 19831)

Trophic Class Total Phosphorus — pg/L
Oligotrophic 3
10
Mesotrophic 18
27
Eutrophic 30
50

Samples collected at the bridge location on the inlet stream in 2004 showed phosphorus
concentrations that averaged 342 pg/L. The weather conditions in the spring of 2004 were a
result of a higher than average rainfall in April through June. This weather pattern contributed
more agricultural runoff and potentially flushed out more phosphorus from the wetland than in
other years. A similar sample location taken in 2006 had a phosphorus concentration of 100
pg/L. The weather in March and April of 2006 had lower than average precipitation. From this
analysis, it can be concluded that the inlet stream is a major source of phosphorus to the lake
during wet weather periods due to a higher volume of flow and a higher phosphorus
concentration. During dry weather periods, as a result of reduced flows there is little or no
phosphorus entering the lake from the inlet stream. The phosphorus is not being purged from the
wetlands during these periods.

2.4 Alternatives to Minimize Inlet Stream Phosphorus Loading

The inlet stream is the largest source of external phosphorus loading. Phosphorus loading to the
stream and wetland can be reduced by improving management practices at adjacent agricultural
fields. The primary means of these improvements is through the Manitowoc County Soil and
Water Conservation Department.

Wetlands can be a natural trap for phosphorus but can also naturally release phosphorus during
periods of high water. This can occur in spring or during periods of above normal precipitation.
The phosphorus concentration in the inlet stream has been shown to be much higher during
periods of high precipitation. Testing done in 2006 showed the inlet stream had a naturally high
concentration of phosphorus (100 pg/L) even during a relatively dry spring. Reducing
phosphorus from agricultural runoff may have little effect due to the natural phosphorus
occurring in the wetland.

! Lillie, R. A. and J. W. Mason. 1983. Limnological Characteristics of Wisconsin Lakes. Wis. Dept. of Natural
Resources Tech. Bull. 138, Madison
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An alternative that will significantly reduce inlet stream phosphorus is alum addition. Alum will
react with the phosphorus in the stream to form a precipitate. Because the inlet stream flow is
highly variable, alum addition to the stream would likely be seasonal in nature. The alum feed
system would require a building and chemical feed pump. Alum can be delivered in 400 gallon
totes that are stored in the building. Appendix B contains a cost estimate for an alum feed
system. The total cost for the building and equipment is estimated at $123,000.
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3 Alternatives to Minimize Internal Phosphorus Loading

The Phase 2 study of Long Lake identified internal phosphorus loading as the largest contributor
to the annual phosphorus budget. Internal phosphorus loading occurs when phosphorus is
released from the sediments under anoxic conditions. Sampling conducted in 2001 and 2004 in
Long Lake confirmed a large phosphorus release occurs under anoxic conditions.

Treating internal phosphorus loading is important as lake researchers have found lakes are slow
to recover after excessive phosphorus inputs have been eliminated. This is driven by lake
sediments becoming phosphorus rich and delivering excessive amounts of phosphorus to the
overlying water.

There are two approaches to reducing or eliminating internal phosphorus loading. The first is to
prevent the lower lake water from becoming anoxic. This is done with aeration. The second
approach is to add a chemical such as aluminum sulfate to form a barrier to react and remove
phosphorus as it is released from the sediments.

3.1 Hypolimnion Aeration

A lake forms a hypolimnion when a lake stratifies and cold dense water remains at the bottom of
the lake. Warm, lighter water (epilimnion) stays above the hypolimnion in the summer months.
In 2001, the thermocline separating the hypolimnion and the epilimnion was at approximately
14 feet. The hypolimnion can become anoxic in summer and phosphorus release occurs. While
anoxic conditions favor phosphorus release, aerobic conditions will also allow phosphorus
release at a slower rate.

A method of preventing anoxic conditions is to aerate the lower levels of the lake. This goal is
different than aerating a lake in winter to prevent a fish kill. Winter aeration focuses on creating
a small zone of higher dissolved oxygen where fish can survive. Summer aeration to prevent
anoxic conditions must cover a larger area with aeration provided to as much of the lake levels
deeper than 15 feet as possible. Approximately 5,000 feet of aeration tubing will be needed to
cover the water depths greater than 15 feet.

The cost of a large scale aeration system with 5,000 feet of aeration tubing will be $100,000 to
$150,000. This system will prevent anoxic conditions in the lower lake levels but will not
prevent some phosphorus release from occurring under aerobic conditions. There is also a
question regarding operating the aeration system during winter. Anoxic conditions can occur
during winter to cause phosphorus release. Aerating the entire lake will disrupt ice formation
and create a hazard for ice fisherman and snowmobiles.

3.2 Alum Treatment

Alum (aluminum sulfate) is a nontoxic material commonly used in water treatment plants to
clarify drinking water. In lakes, alum is used to reduce the amount of phosphorus in the water.
Alum works in two ways. The first way is when added to the lake water, alum reacts with
dissolved phosphorus to form an aluminum phosphate precipitate. This precipitate settles to the
lake bottom. With low amounts of phosphorus in the lake water, algae production will decrease
and water clarity will improve.
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The second way alum works is when aluminum hydroxide settles to the lake bottom and forms a
layer that acts as a phosphorus barrier. As phosphorus is released from the sediment, it reacts
with the alum at the lake bottom and forms a precipitate.

Alum treatment is not a permanent solution to the phosphorus problem but a single treatment can
be effective for 7 years or more. Eventually, new sediment settles on top of the alum barrier that
can release phosphorus or all the alum is reacted eliminating the barrier to the phosphorus
released from the sediments.

Alum is effective in reducing algae in the water, enhancing water clarity, and improving
dissolved oxygen. However, alum does not inhibit aquatic macrophyte growth. With improved
water clarity, aquatic macrophytes may increase and expand their habitat to deeper waters where
sunlight can now penetrate.

Alum treatment is accomplished with specialized boats that apply the liquid chemical at the
proper depth and location in the lake. The project cost for applying approximately 77,000
gallons of liquid alum is $90,000.
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4 Northern Pike Spawning Area Enhancement

Long Lake has historically provided natural reproduction of northern pike. In recent years,
northern pike natural reproduction has been minimal and the lake association has stocked
northern pike on a regular basis. One of the goals of the lake association is to improve natural
reproduction of northern pike and increase the natural population.

Northern pike prefer to spawn in shallow water with emergent grass type vegetation. An ideal
spawning area will be 1 to 2 feet deep with bulrushes or other native emergent vegetation. That
water level will need to be maintained from early April through May to provide protection for
the young pike fry to grow until large enough to move into deeper water. Adjacent to the
spawning area, an area of deeper water and a connection to the main lake will provide access for
adult northern pike to get to the spawning area.

Existing wetland areas around Long Lake are commonly too shallow or are vegetated with
shrubs and trees. These areas would need to be excavated and re-vegetated with sedges and
bulrushes preferred by northern pike for spawning.

The most feasible location for improved northern pike spawning is an area adjacent to the inlet
stream and west of the public access. The estimated cost for a 1 acre spawning area featuring a
connection to the main lake, shallow spawning area planted with bulrushes and sedges, and an
area of deeper water for adult northern pike cover will cost approximately $55,000. Appendix B
contains the project cost estimate for a 1 acre site improvement.
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5 Lake Management Plan

The goal of the lake planning grants completed in 2003, 2005, and this project completed in 2006
is a lake management plan. As the lake planning grants have been completed, information
collected has been used to develop options for implementation. These options or alternatives
have been discussed and presented to the lake association at their annual meeting on June 24,
2006. Lake association members provided input to the board of directors to aid in formulating a
lake management plan.

51 External Phosphorus Reduction

One of the key goals in managing and improving the water quality of Long Lake is reducing
external phosphorus sources. External phosphorus sources were identified in the process of
studying Long Lake and its watershed. The recommended action items are listed below:

511 Reduce Agricultural Runoff at West Shore Retreat

The agricultural community has long been known as a key source of sediment and nutrients
entering Wisconsin’s waterways. Improvements in land management is an important step in
controlling these impacts, however, these practices are often viewed as a cost to be born by the
agricultural entities. Steps have been taken by lake associations and districts to help fund such
improvements.

Recently the field adjacent to West Shore Retreat has been planted in row crops. During
significant rainfall events, the runoff from the field flows to the lake, adding phosphorus to the
lake.

Improved management practices should be implemented to reduce runoff from getting into Long
Lake. Resources are available to the agricultural community to assist with identifying and
implementing these improvements. Tom Ward at the Manitowoc County Soil and Water
Conservation Department is a local resource available to the Association and the local farmers.
He can be contacted and asked to develop a plan for minimizing runoff into the lake. The
property owner should also be contacted to develop a working relationship toward providing
cleaner water.

There is a potential cost to the lake association to implement improvements that may include
payment to the land owner for loss of crop production. This will need to be evaluated on a case
by case basis.

51.2 Educate Property Owners to Improve Stormwater Runoff

Residential stormwater adds phosphorus to the lake when it collects phosphorus from the soil
and vegetation. There are many methods available to reduce phosphorus loading and route clean
water to the lake. Some of the methods were outlined in the Phase 11 lake study. The University
of Wisconsin Extension (UWEX) and WDNR have good information available to property
owners as well. Appendix C includes copies of documents that can be purchased from the
UWEX for educational purposes with the Association members. It is recommended that
education of property owners be an annual activity either in a newsletter or in a presentation at
meetings. Consider selecting one property each year and do a demonstration project to improve
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stormwater management on the property. Highlight this project at a meeting or in a newsletter to
inform people of improvements that can be made in their lake association.

5.1.3 Improve Stormwater Channels in West Shore Retreat

The land included in West Shore Retreat has a significant slope. Stormwater channels flowing to
the lake are eroded ditches and sediment from erosion is deposited in the lake. Lining the ditches
with rip-rap and/or the use of proper vegetative cover will reduce erosion and stabilize the banks.
Transporting the water in pipes is another alternative. The lake association will need to work
with the property owners to implement these potential improvements.

514 Reduce Phosphorus from Inlet Stream

The inlet stream is the largest source of external phosphorus loading. Phosphorus from the
stream and wetland can be reduced by improving management practices at adjacent agricultural
fields. The primary means of these improvements is through the Manitowoc County Soil and
Water Conservation Department. UWEX publications are also available for educating the
agricultural community as well.

There is a potential cost to the lake association to implement improvements that may include
payment to the land owner for loss of crop production. This will need to be evaluated on a case
by case basis.

A more costly but more effective means of reducing phosphorus from the inlet stream is to
chemically treat the water from the inlet stream with alum to remove phosphorus. This can be
done by installing a chemical feed system. The estimated cost for a building, chemical storage
tank, chemical feed equipment, etc. is approximately $100,000.

The phosphorus will be removed chemically from the water but will settle in the lake. Alum
would be injected in the inlet stream and will react with the phosphorus as it enters the lake.
Approximately 200 pounds of phosphorus could be removed each year resulting in an
accumulation of solids totaling 0.04 inches per year over 1 acre. This small amount of solids
will not impact the lake in the foreseeable future.

Operation costs for the chemical feed system will include power, labor, and alum. The costs for
an average year will be $2,000 mainly for chemical. The feed system would only operate when
the inlet stream had a significant flow rate. In the high rainfall year of 2004, the inlet stream had
flow from early April until mid July. If the chemical feed system was operational during 2004, it
would have operated for about 3.5 months.

515 Develop a Plan for Yard Waste Disposal

Site inspections during the various studies found evidence of yard waste and aquatic vegetation
being removed from residential property and deposited in a wetland adjacent to the lake. This
practice can result in the organic waste decomposing and phosphorus released back into the lake.

An alternative to consider is arranging for a yard and aquatic vegetation disposal site near the
lake that does not runoff into the lake. Residents could transport the waste there themselves or
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the lake association could arrange for waste pick up. The cost for this alternative could be zero if
a cooperative landowner can be located.

5.1.6 Improve Septic Tank Systems

Studies showed over 2/3 of the lake’s private wastewater treatment systems were holding tanks
that do not discharge to the groundwater. There were about 16% total systems that were
conventional septic tank systems that could potentially impact the lake. While this is a small
impact on the lake compared to other phosphorus sources, the lake association could contact
property owners with conventional septic systems to upgrade their systems to holding tanks and
reduce the amount of wastewater that enters the lake.

5.2 Internal Phosphorus Reduction

The lake planning studies have shown that internal phosphorus loading (phosphorus release from
the bottom sediments) is the most significant source of phosphorus in the lake. Reducing the
internal phosphorus loading will be essential in lowering the phosphorus concentration in the
lake.

521 Alum Treatment

Alum treatment is the most effective means of internal phosphorus reduction. The chemical
treatment will remove phosphorus from the water column and form a barrier at the lake bottom
to prevent phosphorus release from the bottom sediments. Similar chemical treatments have
been effective for 7 years or more. The cost of alum treatment is approximately $90,000 for a
complete lake treatment.

5.3 Northern Pike Spawning Improvement

Northern pike spawning areas can be constructed in existing wetlands by excavating channels,
grading the wetland to the proper depth, and planting their preferred vegetation. The lake
association has several locations that could be used for northern pike spawning areas. The area
adjacent to the public boat landing is available for use at no charge and should be the first site
used for northern pike spawning improvements. The cost for these improvements will be
approximately $55,000 for a 1 acre area. It is recommended that one site be constructed and
monitored for spawning activity before other sites are constructed.

5.4 Aquatic Vegetation Management

Property owners recently expressed concern over the amount of aquatic vegetation in the lake.
Excessive vegetation has restricted boating, swimming, and been a nuisance along shorelines.
Aquatic vegetation management was not a focus of the prior lake planning grants. The
recommended approach to aquatic vegetation management is to do a vegetation survey in the
summer of 2007 followed by an aquatic vegetation management plan. To accomplish this task,
the lake association should apply for a lake planning grant to assist in funding the study.

The result of the aquatic vegetation management plan may be chemical treatment, mechanical
harvesting or other management techniques. This plan should be incorporated into the overall
lake management plan.
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55 Water Quality Monitoring

Lake association members currently measure water quality with a secchi disk. The data
collected with this device measures water clarity. The WDNR can work with the association to
expand the water quality monitoring to include total phosphorus and chlorophyll. The program
is called the Citizen Lake Monitoring Network. The WDNR will provide instructions, sampling
equipment and will pay for the laboratory testing. The lake association will need to provide
volunteers to collect the samples. It is recommended that this program be pursued and samples
be collected at a midpoint of the lake as well as the inlet stream. Lake management is highly
dependent on water quality data and having more data over a greater length of time will improve
the lake management planning efforts.

5.6 Education

Lake association members and public users can often damage the lake environment without
realizing the impact of their actions. These damaging behaviors can be changed through
education. Education efforts are not costly but must be consistent and the lake association must
be committed to providing education on a regular basis. It is recommended that an education
committee be formed in the lake association and education be incorporated into each newsletter
and meeting. Topics can include septic systems, runoff management, shoreline vegetation,
invasive species, water quality data reporting, and many other topics. WDNR and the UWEX
are excellent sources of information and brochures that can be used for education of lake
association members. Lake association leaders should be encouraged to attend and be active in
the Wisconsin Association of Lakes annual meeting.

5.7 Funding

Many of the key elements in lake management will required a significant financial commitment
by the lake association. While there are potential grants available for up to 75% of eligible
project costs through the WDNR Lake Protection Grant program, even the remaining 25% will
be significantly more than the annual lake association dues that are currently collected. One of
the most important tasks facing the lake association as they look to implement the lake
management plan will be financial.

If the Long Lake Advancement Association continues to operate under its current status, fund
raising will be a major activity of the association. A lake association will not be able to borrow
any significant funds for long term projects because there is no guarantee of being able to collect
money to pay a loan back. The lake association will need to raise funds and have cash available
to pay for projects. Obtaining WDNR Lake Protection Grants will likely depend on having
funds available to pay the non-grant portion of any project before grant funds will be awarded.
WDNR will not grant funds for projects that will fail because of lack of matching funds. An
alternative to funding projects with cash is to form a Lake Protection District and obtain taxation
powers. Under this scenario, the Lake Protection District could borrow money to finance a long
term project (purchase a weed harvester or construct northern pike spawning area) and recover
the funds through property taxes.

The same comments on capital funds apply to operational funding requirements. Weed
harvesting or alum treatment on an annual basis will require a budget to be established and funds
obtained to pay for yearly expenses.

BMS1\J:\scopes\05L013\R- Phase 3 report.doc Foth & Van Dyke and Assoc., Inc. e 13



6 Lake Management Plan Implementation

6.1 Critical Path Issues

The critical path method identifies project tasks and their interdependence in completing the
tasks. This method is applied to Long Lake Management Plan because there are several tasks
that must be accomplished before other tasks can begin. WDNR expressed that they would not
approve chemical treatment of the lake for phosphorus removal unless external phosphorus
sources were controlled. Therefore, on the implementation schedule, external phosphorus
reduction measures must be implemented prior to treating for internal phosphorus reduction.
Likewise, an aquatic vegetation management plan must be completed before WDNR will
approve funding for vegetation management activities (weed cutting for example).

Table 6-1
Project Implementation Schedule

Lake Management Activity Date
Approve Lake Management Plan 10-06
Fund Raising 10-06 — Ongoing
Education 10-06 — Ongoing

Agricultural runoff reduction — begin meetings with property 10-06 - 6-07
owners and Manitowoc County Soil and Water Conservation

Dept.

Agquatic Invasive Species Grant Application 2-07
Apply for Citizen Lake Monitoring Network program 2-07
Develop yard waste disposal plan 4-07
Lake Protection Grant Application — Pike Spawning and 5-07
Inlet stream phosphorus treatment

Begin Citizen Network Monitoring of water quality 5-07
Develop Plan to Improve storm water channels in West 6-07
Shore Retreat

Complete Aquatic Vegetation Management Plan 12-07
Lake Protection Grant Application — Aquatic Vegetation 5-08
Management

Implement agricultural runoff reduction measures 6-08

Implement storm water channel improvement plan in West
Shore Retreat

Lake Protection Grant Application — Chemical Phosphorus 5-09
Removal for Internal Phosphorus Reduction
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Appendix A

Inlet Stream Land Use
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Photo 1: Bridge Sampling Location ) )
Photo 2: First Driveway Culvert

Photo 4: Second Driveway Culvert
Photo 3: Upstream View from Bridge
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Photo 5: Split in Channel Photo 6: Ephemeral Split

Photo 7: Flowing through Logging Area Photo 8: NE Corner Flowing through Ag & Res
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Photo 10: Northeast Waterway and Standing Water

Photo 11: Northeast Ag & Res Photo 12: NE Ag
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Photo 13: North End of Wetland Photo 14: A Drain from Farm North

Photo 15: Drain from Ag Photo 16: Farm Drainage Channel North
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Photo 19: Ag Land to the South Photo 20: Ag Land to the South
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Photo 24: Potential Spawning Area

Photo 23: Upstream View of Spawning Area

j:\scopes\05L013\Photos.ppt



Photo 25: Potential Spawning Area Photo 26: Upstream View

Photo 27: Downstream View Photo 28: Grass Waterway Flowing to Creek
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Photo 31: Upstream Photo 32: Upstream
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Photo 35: Second Area to Flow North Sample Photo 36: South of North Sample
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Photo 37: North Sample Looking North Photo 38: North Sample North

Photo 39: North Sample South
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Appendix B

Project Cost Estimates
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chem feed cost.xls

Long Lake Advancement Association

Cost Estimate for Chemical Feed System

Ite Quantity Unit Unit Price Cost

Chem Feed Building 300 sq. ft. $150 $45,000
Chem Feed Pump 1 ea $2,000 $2,000
Chem Storage Tank 1 ea $15,000 $15,000
Safety Equipment 1 ea $1,000 $1,000
Chem piping 300 ft $10 $3,000
Land 1 ea $5,000 $5,000
Electrical 1 ea $10,000 $10,000
Site Work 1 ea $5,000 $5,000
Landscaping 1 ea $2,000 $2,000
Subtotal $88,000
Engineering $17,600
Contingency $17,600
Total $123,200

Note: Cost estimate assumes location near access road. If discharge point
is significantly farther away, additional cost for piping will be required.

Prepared by Philip Korth 2/6/2007

Page 1



spawning area cost.xls

Long Lake Advancement Association

Cost Estimate for Northern Pike Spawning Enhancement
Assume 1 acre site

Ite Quantity Unit Unit Price Cost

Excavation 3000 cu. yd. $10 $30,000
Clear and Grub 1 acre $5,000 $5,000
Wetland Plants 3000 ea $1.5 $4,500
Subtotal $39,500
Engineering $7,900
Contingency $7,900
Total $55,300

Note: Cost estimate assumes labor for wetland plants is donated by Lake Association Members

Prepared by Philip Korth 2/6/2007 Page 1



Appendix C

Educational Literature Examples
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RUNOFF MANAGEMENT PUBLICATION S ORDER FORM

Wisconsin Department of Natural Resources » Rev. 5/2006

4. Stamp and mail!

Instructions: 1. Fill in the quantity of each publication you're ordering on the blank line.
2. Fill in your name, address and phone number on the opposite side of this sheet.
3. Fold and tape so that Runoff Management Publications-WT/2 mailing address faces out.

GENERAL RUNOFF PUBLICATIONS

Brown Water, Green Weeds, fact sheet, UWEX GWQ003*,

DNR WT-459 .

‘What is 2 Watershed?, brochure, USDA, DNR WT-174

Reining in Polluted Runoff: Wisconsin moves from the law to the land,
booklet, DNR CE-4007

Wonderful, Wacky Water Critters, UWEX GWQ-023, DNR WT-513
Water Action Volunteers activity packet, 1995, DNR WR-388, UWEX
GWQD18*

Voluanteer Monitoring Fact Sheet Packet, UWEX GWQO026*

Water Activities to Encourage Responsibility, booklet 46pp. DNR WR-
324

Wisconsin's Runoff Rules, fact sheet, DNR

Priority Watershed Projects in Wisconsin, map, updated yearly.
Conservation Easements, DNR WT-549

Paying for the Past, Investing for the Future, booklet, DNR WR-259

URBAN RUNOFF
Polluted Urban Runoff: A Source of Concern, UWEX GWQU20%,
DNR WT-483
Cleaning Up Stormwater Runoff, UWEX GWQU016*, DNR WT-532
Storm Sewers--The rivers beneath our feet, fact sheet, UWEX
GWQO004*, DNR WR-460
Storm Drain Stenciling: How you can prevent water pollution, fact
sheet, UWEX GWQO15%, DNR WT-531
Stormwater Ponds, booklet, UWEX GWQOL7*, DNR WT-762
Storm Water Basins: Using natural landscaping for water quality &
esthetics, UWEX GWQO045*, DNR WT-824
Car Care for Cleaner Water, UWEX GWQO019+, DNR WT-3533
The Green(er) Machine, (topic: cars) booklet, DNR 1E-053
Where to Go With the Snow, brochure, DNR WR-154
Pet Waste and Water Quality, fact sheet, UWEX GWQO006*, DNR
WT-534
Yard Care and the Environment Series, fact sheets, UWEX
Lawn and Garden Fertilizers, GWQ002*, DNR WT-528
Lawn and Garden Pesticides, GWQO011*, DNR WT-529
Rethinking Yard Care, GWQ009*, DNR WT-526
Lawn Watering, GWQ012*, DNR WT-530
Lawn Weed Control, GWQO013*, DNR WT-527
Shoreline Plants and Landscaping, UWEX GWQO014* DNR WT-
461
Managing Leaves & Yard Trimmings, UWEX GWQ022%,
DNR WT-490
Wisconsin Native Plant Sources and Restoration Consultants, booklet,
UWEX GWQ041*, DNR WT-802
Rain Gardens: A household way to improve water quality in your
community, brochure, UWEX GWQ034*, DNR WT-731
Rain Gardens: A How-To Manual for Homeowners (31 pp, limit one
per customer) DNR WT-776, UWEX GWQ037*
**  Wisconsin Rain Garden Educator’s Kit CD, DNR WT-800,

Cost: $10.00 See sidebar for ordering information.
Technical Stormwater Documents
Does Your Construction Site Need a Storm Water Permit? fact sheet,
DNR WT-811
New State Stormwater Rules: What municipalities need to know about
public outreach & education, brochure, DNR WT-839, UWEX GWQ
046%
Authorized Local Program for Storm Water Construction Site
Permitting, brochure, DNR WT-812
Sources of Pollutants in WI Stormwater, 1993, tech. paper, DNR
Storage Pile Best Management Practices, tech. binder, DNR WT-468

RURAL RUNOFF

Manure Management Choices, UWEX GWQ024*, DNR WT-518
Farmland Conservation Choices, UWEX GWQO025*, DNR WT-520
Residue Management Choices, UWEX GWQ029*, DNR WT-538
Agricultural Spills and How to Handle Them, booklet, DNR RR-687

A Guide to Agricultural Conservation Easements, booklet, DNR WM-300
Conservation on Rented Land, UWEX*

Farm & Residential Petroleum Storage Tanks: An overview of issues and
regulations in Wisconsin, booklet, UWEX GWQ030%

Permits for Concentrated Animal Feeding Operations (CAFOs): What you
need to know, brochure, DNR WT-729

Wisconsin’s Runoff Rules: What farmers need to know, factsheet, DNR
WT-756

SHORELAND/LAKES MANAGEMENT

A Fresh Look at Shoreland Restoration, UWEX GWQ027*, DNR FH-429

___ Protecting & Restoring Shorelands, fact sheet, UWEX GWQ038*, DNR WT-
748

___ Protecting Our Living Shores, fact sheet, UWEX GWQ039*, DNR WT-
764
Protecting Your Waterfront Investment: 10 Simple Shoreland Stewardship
Practices, booklet, UWEX GWQ044*, DNR WT-821 2005

___ Sensible Shoreland Lighting: Preserving the beauty of the night, booklet,
UWEX GWQO031*, DNR FH-431

W] COASTAL NONPOINT POLLUTION CONTROL PROGRAM

___ Down to the Shoreline, booklet, DNR WR-413

___ Shipshape: A guide to reducing pollutants for marinas, boaters; and other
coastal custemers, booklet, DNR CE-4002

VIDEOS
It All Adds Up Video Series: (can also be borrowed from most Land
Conservation Dept. or DNR Madison or regional offices)
___ Taking Action for Cleaner Water—series overview, 22 min.
Conservation in the '90s, 19 min.
From Barnyard to Field, 17 min.
Streamside Protection, 14 min.
From Curb to Stream, 19 min,

** For the WI Rain Garden

Educator’s Kit, send $10 check

payable to “UW-Extension” to:
Rain Garden Educator’s Kit
Milwaukee County UWEX

sites- : il amd 932 South 60® Street
http://clean-water.uwex . .edu/pu s_ an West Allis, WI 53214-3346
hitp:/fwwwl.uwex . edu/ces/pubs/index.cfin Ph: 414-290-2400

*[JW-Extension Publications
1-877-947-7827 (toll free)

Several UW-Extension publications are also
available to download from their Internet

EE) Don't forget to give us your name and address!
(over)



SEND MY RUNOFF MANAGEMENT PUBLICATIONS ORDER TO:

Name:

Address:

Phone Number:

Runoff Management Publications-—-WT/2
W1 Department of Natural Resources
P.0O. Box 7921
Madison, Wl 53707

Your
Stamp
Here
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Which
Tradition?

Owners of shoreland property
often bring with them traditional
fandscaping ideas centered on
the conventional residential
yard. Sometimes that means a
manicured lawn extending to
the water’s edge. Unfortunately,
that carpet of green can cause
serious problems for the adjacent
lake.

A natural shoreline is a bridge
between two worlds. Studies
show that there can be as
much as 500% more diversity of
plant and animal species along a
natural shoreline compared to
upland areas.When we change
a natural shoreline to a lawn,
we damage more than that rich
mosaic of life.We could also be
contributing to water pollution.
Building a home and establishing
a lawn can cause seven times
the amount of phosphorus and
18 times the amount of sediment
to enter the water compared
to a natural shoreline.

But lakeshore property owners
can help prevent these negative
effects by rethinking the idea of
tradition. Instead of transplanting
urban traditions to the natural
lakeshore getaway, why not
retain the traditional Wisconsin
lakeshore? Leave a buffer of nat-
ural vegetation along the shore!

Compared to a conventional residential yard, a naturally landscaped yard can be better for
the waterway and less work to maintain.

A Fresh Look at
Shoreland Restoration

horeland landscaping, as its name implies, is the practice of restoring the
S healthy transition between land and water. Typically, a plan will include a

shoreland buffer zone——an area of native vegetation along the water’s edge. It
can extend both onto the land and into the water. The goal of creating or restoring
native vegetation in a buffer zone is to bring back the ecological habitats that are
reduced or lost by traditional lawns.

Shoreland restoration differs somewhat from the traditional gardening approach.
Rather than modifying the site with fertilizers and continuous, long-term cultiva-
tion, as is often necessary when you plant a garden, this approach attempts to
re-establish native vegetation that once grew with the existing soil, moisture and
sunlight conditions. Once established, native plants are superior to non-native
plants for the specific site conditions found along your shoreline.

Vegetative buffers can return or maintain many desirable features to your shoreline.
At a minimum, shoreland buffers present a seasonal array of colors, textures, aromas,
and wildlife activity. They can maintain or restore the natural qualities that keep
us so strongly attracted to our living shores.



| g 5208 swn

$E SNOIAGO A[BUNRISeAdp 3UL009q
S199)3 Iy 124 ‘1614 18 1DI)p O} paey
a1e tei saBueyd apqns saodiapun
U205 JJAPT 2|0ym SRY} ‘pazeald

10 PalaI[e 21 SPUE[IICYS UsLM
‘paapuy SIS0 JO SIAY A WIYJR
A1 1M 3O JO [eAQURY "qAM
1apuadapIalul Ue U 1SIX3 SAI0YSIHE]
ino jo s1aquiaw Binay sy  spag
pue s301 ‘ysy 10] pooj 2w023q W1
U Yoy *$1038TH Lo pooy apraad
uopjueyd pajjed speunue pue swueyd
Luyg -uiey pooj ayz dn aaydny ssoys
10 uotiepunoj ay: apaold Yaum
‘SIGLIAM SHOIFLNL JIOWL InG JP[RWS
Y1 SIPNEIUT WALTOIAUS ¥E] A} JO

ma 9]duEod € TAIMOH 59)8es pue
139p Se yons {unuiwiod ayg| 9y jo
SIS J[QISiA atoud Jad1e] A uo
Pasn20} 53 UOHUINE IRC ‘UM 1M

“Jesgey nai 1acad o3 sn uo pusdap
YR STaads JO Jaquuny AjgIpanou
e 150y Aoy ‘pue] Jo sjaared fuius
Kpanejer 21e spueratoys yEnoyy

-spewayre pue swred Suiay sy Bucwe

punoj aq ues lopusids jeanieu
Iy o spuefaoys sno Suuoisal 10}
uosear Supjadiuon sow ) sdeyrag

AL APUAA, PIIOAA SAINTEN

K1aA001 [RInIEL Jo ssasord

211 YSYGEISS 01 PAPI 51 18yl I 3q
Aew seae a5y} Wl IDULGIMISIP IEA0
10 oygjen 100} ‘Supmom Suneunuiy
*3UOTR Y2 §1 S A L YsHqrIS-A

01 widaq [ pue suasazd Apy

ate uoniafan [ermeu jo siuruwaL
duep £124 1o papeys s1 vale 3y Jj

“(uopeongnd

SOy Jo Aaeg Ay Yo paisy) Ayongs
L3 pup 2fippm 1of Budpasayr o3
Japu K19A0021 pajela[aode jo ssaooad
243 UO LONEULIOJUL I0] 'SIHELIS 2AY
10 yaoisioat ‘syuepd Sunueyd pus

LINTM I3 OF SSIIOT MOJE PUE SMILA IR Oadsdud LD -
{ios 30npaJ ues awoys ays Suoje sdoj Jaqy pue uopeIRBaa [EIME M adeaspur; pauuridiom

Jam Suusie sy Buafjonuod spnpau
Aew yoeordde spyy “uoneladsa
jernieu wers-dumnf o1 says syt

U0 PASA 3G UL AI9A0321 PRI
pajies snbiuayoa v -uonnadiuos pm
SNOLIDS 1096X3 *SEAL 3T U] OIS
01 uoys aou Ajerueisqns axmbas
UAN0 SUME] PAYSTEISH-[lom pue

uns [jnj Jo SEle UAIMOH 'SUmMe]
pameow se paumiiel Apuaiing aue
UYL SEALE O SONSUINDRLEYD [RInien

Y] IDULYUD 07 JUOP 3q UL Yoy

"aUlj2204s Umo 1ok

Buuioisaz Uy MOjf0j 03 sapdiume
poof sptacad saus padofeaapun
‘ysny asay}. Kadord inok punore
saus padejanapun iay1o 18 sucz
pueppioys 2y i Fuimodd st wym
ana3sqo ‘aqqyssod § ‘pagrmisipun
A[aAne[aI upewa 03 Seale ialem
mojjeys g jo suotuod mope Tey
sanAnoe Sumeoq 1o Bunpoop Jopisuo)
"PIINP3I 10 PAREUILLLR 5§ FIURQINY
-SIP A4} 20 'PIQINISIP JO pAed]d
Lisnotaid saus sztuoposas Appomb
ues uoneafan openbe atem sl ug

‘syjatag WtgeY {euomppe sapiold
pue J3ueGRUTeW ss3] sannbar uendo

SIYT "m0 S Ue mo1S pue peards
uoterndaa Bumap 1apisuos Lew nod
‘S3A10A3 238] 3 JO 3N 20K puE
sdueyo sawan sy paau nok reys fj2
2q fem vase Fununms 10 ¥op anok
10) Buruado ue yim yred v 13400
punoif pue sqruys ‘saan ‘sayoauelq jo
eACWIAL 3A1D3S AJU0 Japistod ‘Rie]
311 Jo M © 2132 a1 Supjoo] usym,

'§3201 pue sqnays ‘swejd 19400
punesd eumnge 10 pos Pedimod
1Y} SIIEGINISIP SNONURLOD JL10
pue Suimow wiosy seae pueidn
Funoatoad se fam se Jorem ap wr
uoneRdas feragauag pue sfof Sues]
sapniaul syl sjqissod s2aauaym
spuejaloys gInted 132104d 01 81
uoennos 153G Yt 8] A9 0P
PUE JUL SIME] SIBNMQ [RINEL
10 suonduny 3y: e Bultolsd

aloys InoA buininay

sdupued (PRURUIEUS UMS PUT) pIFIRUL
Ayrucissajosd pus YUMo Suz \iim padefaasp
ueyd 8345 Supgnsau wisisdeue eys paymep ¥
3PNPU) 01 SUOREICITRS PUBHLIOYS 133he UTD
sipume Aassdosd WOLRIEA SUORBIGINES
SUIIIONS IDINIDS-HRY Y S10uMe Lundoud
JuouIatem splacad o3 pausiusod mou ae
ssuatinu adedspur Ausw "03s Jued aantu
j0 Ayjiquiear Tupaad o i paugUIo]
“sieuopssagoud edespur) Suowe piey.
Supaoa? Lpides v 51 uopRIcITaS puERIOYS

Qid D alfy

‘o 9ip 3noqe o2 03 Moy uo
USHEWLICHI] JUB[[ROXE SARY 0T SIS
NOREBAJISUOD pue] Pue Suioz Lne Muos pue
SO SAUNOSIY [RINEN O Wowndeg) 0
UOUBYI-LISUGISIAN JO AISI0AN (800 S35
004 10} Rueld 159G I PUMLILION LR
pue 32038 Juryd saneu Lues sizues uopad
PUR SOIBSINL (B30 AURL] TITE O3 DIRPM
Japuosm 03 aaey Jeluo ou  Ssegetinaloc,

15an33[s 4ncA dn 1oy

SPUEBIOYE apEd jo

Aanend [BANTEU #143 SUCISAL PUR ‘SYIPIA PuE
Kyjend sayem 13000ud ‘saniaioe exe jo esjou
B DML S Surtd) [ e AagEU
‘prayd dppadouy ume; snod uo Suueyo wey
#5902 rpruR) J339p Ued pur Auadaud snak
Supieriaao wouj ajnsesoot apdind se yons
$aipads JOXE ‘DIGRIEOPUR STLINCIEIP [M
‘PAYSIIGTITS 20US ‘ucimRlan awpTry Kaiseng
U 40j03 [RUGSESS PPE 2IOYS B Tuoe
SBAUT PUR SIBA0D PUNOUE ‘SIAMOY) Dilt WAREN

Afnupd aip up 3 daay

UBAG3 Junjd SIBAIP A0 B Bpp0Id

Pue ui {1 AfeImay [[iM S35 pUE SqTIGS
‘PUWR S dde reameu Bujseod

® pueioys ok sl osfe v Jaem A

o sdemiped Lue pur ume; anok wody Jayng
a1 seaeandas Jeip edpe Juiaind ® Supees)
"poes 03 Fuiod 9.0584 [0 WY pT-T}
moid iam sassead ung -poyrew awsuadxe
5E3] PUE I53[5TR AR 8 Bujieuoys sy Huor
Bumous 104 Aduss Aq suct Jeyng € Bunran]

3UOZ MON-ON

:49pisucd o3 saujed
swios aJe Bl ay
of uaumo Auadosd
23 JO S3U|SIP pue
SI)ISIBIIRIBYD B3IS
a3 uo Supuadep
‘shem Jo Jagunu

€ S4e .3y L jSylPIM
pue Janem Pazedd
01 puejaIoys
aio3ses 03 Aem
258G B S§IBYAA

LONDI0)S3Y PUD[2IOYS
ID JOoOT Ysali v



A Fresh Look at
Shoreland Restoration

ur canoe glides over the shallow waters of a bay,
o passing by dozens of saucer-sized nests excavated

in the sandy bottom. Each nest houses bluegills
guarding the eggs that hold their unborn young. The
distinctive cry of an eagle fills the air and a great blue
~ heron dips its beak into the clear watex. A splash along
the shore reveals a family of otters bobbing along the
lakeshore in search of entertainment and a meal. The
canoe continues slicing through the calm waters, past a log
crowded with painted turtles competing for space to catch the morning sun. As the sun rises higher, the trilling of American
toads gives way to the banjo-like strum of green frogs seehing attention from suitable mates. A gentle popping sound is evi-
dence of fish inhaling a breakfast of insects off the water’s surface. Near the shore a cluster of delicate blue flowers emerges
on stalks surrounded by the glossy leaves of pickerelweeds. Beyond this splash of color, a stand of bulrushes and cattails
marks the meandering shoreline. The breeze softly rustles through the maples that overlook the bay.

ights and sounds such as these their lakeshore if a shoreland buffer  inspires our affections and increases
Sreﬂect the spectrum of life zone is established or maintained. property values. Our lakes are a

typically found on a healthy These areas not only protect our place to live or vacation—for us
lake or river. Here, ecological systems  lakes, they can actually solve many they are a chosen landscape. For the
provide food, clean water and habitat. problems for homeowners. As an wildlife that live there, however, cur
Fortunately, waterfront property added bonus, this rich mosaic of lakes are their only home. Il
owners can restore or maintain vegetation, water and wildlife cre-

many of the ecological functions of  ates a highly desired landscape that

Additional Resources

Lakescaping for Wildlife and Water Quality—Minnesota Department of Natural Resources, 1-800-657-3757

Life on the Edge: Owning Waterfront Property—Wisconsin Lakes Partnership, (715) 346-2116

Rain Gardens (GWQO034)—UWEX Publications, (877) WIS-PUBS (947-7827) or (WT- 731-2002)—Available from local DNR service centers
The Water’s Edge: Helping fish and wildlife on your waterfront property (FH-428-00)——Available from local DNR service centers

Through the Looking Glass: A Field Guide to Aquatic Plants (item No. A12)-—North American Lake Management Society, (608) 233-2836

Shoreland Stewardship Series:
This is the first fact sheet in the shoreland stewardship series. The entire series is available from the county UW-Extension offices, Extension
Publications (1-877-947-7827), or Wisconsin DNR service centers. It is also available online at hup:/clean-water.uwex.edu/pubs/shore.

A publication of University of Wisconsin-Extension, Wisconsin Lakes Partnership, Wisconsin Department of Natural Resources, the Wisconsin
Association of Lakes, and The River Alliance of Wisconsin. The Wisconsin Department of Natural Resources acknowledges the Great Lakes
Protection Fund and the Environmental Protection Agency’s Region V (through Section 319 of the Clean Water Act) for their involvement in
the partial funding of this publication.

©2003 by the Board of Regents of the University of Wisconsin System. All rights reserved. Text developed by Robert Korth and Tamara
Dudiak. Photos courtesy of Paul Dearlove, Dave Herrick, Bob Korth, and Carmen Wagner. Editing and design by the Environmental Resources
Center, UW-Extension. :

UWEX PUB-GWQO027
DNR PUB-FH 429 2003
1-06-03-5M-25




10 Simple Shoreland
Stewardship Practices
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