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1. INTRODUCTION 
 
This report was produced as an accompaniment to the Lake and Storm Water 
Management Plan for Bradley (Little) Lake plans.  The purpose of the Lake and Storm 
Water Management Plan is to improve the water quality, habitat and esthetics of the 
lake and to insure future management.  This is the second part of a multi-stage project 
to improve the water quality, habitat and ecosystem function of the lake.  Along with 
water quality and habitat improvements, aesthetic value and recreational uses should 
also improve. The purpose and benefits of the management plan elements are 
discussed herein. The elements of the engineered plans have been designed with 
sustainability, ecosystem function, and esthetic appeal in mind.  
 
Bradley (Little) Lake is a 20-acre lake located on the north end of Sunset Park, one of 
Sturgeon Bay's most prestigious parks.  The lake is a popular spot for bird watching, 
picture taking, winter activities, to take children fishing, and relaxation.  Little Lake is 
eutrophic, with excessive aquatic vegetation in the summer.  The generally poor water 
quality, characterized by high nutrient levels and low winter dissolved oxygen levels, is 
reflected in low trophic indices and floristic quality indices. Historical data show that the 
lake is severely affected by storm water runoff from a high density urban setting.  
Waterfowl are also a problem.   
 
The first part of this multi-stage project included an inventory of water quality, sediments 
and aquatic plants that were collected during 2007 and 2008 to determine the trophic 
status of the lake and evaluate the aquatic plant community.  The data indicates that the 
lake is in a highly eutrophic state and is heavily influenced by the storm water inputs 
from the surrounding urban area.  Shallow water depth, high nutrient loading, low 
dissolved oxygen and invasive vegetation impair the aquatic ecosystem of the lake.  
The parameters observed show either stochastic or widely swinging ranges of 
measurements, which indicate the influence of the urban areas on the lake.  A deep 
layer of sediments on the lake bottom, which are brought into the lake by storm water 
runoff, harbor high nutrient loads.  Aquatic vegetation is abundant in the lake, with the 
aquatic plant community dominated by invasive species.  
 
The data from the inventory along with public input was used to draft this 
comprehensive management plan for the lake and engineering plans to address storm 
water issues.  The public input gathered about the desired outcome for the lake and its 
use and function, and the data collected was used to assess management needs and 
possible solutions. This plan addresses the improvement of water quality, habitat, 
ecosystem function, aesthetic value and recreational uses of Little Lake. 
 
2. PUBLIC MEETING INPUT SUMMARY 
 
An integral part of this project was to include the dissemination of information on the 
project to the public as well as obtaining input from the public on the project.  To this 
end, a citizens advisory group was formed shortly after the start of the project.  This 
group was composed of concerned citizens, but allowed for broad participation.  This 
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group operated independently of the main part of the project, but did have one member 
participate in all meetings of the technical advisory group.  The technical advisory group 
consisted of City, County, local citizens, and consultants and was organized to 
synthesize important information and gain input before larger public meetings and as 
the project proceeded. There were four meetings of the technical group during the 
project.  In addition to these groups there were four public meetings held throughout the 
project which had between 48 and 74 members of the public present.  These meetings 
were very productive and allowed for all comments, suggestions, and ideas to be 
shared.  The technical committee members were also present at these meetings.  
Based on comments from these meetings, ideas for the rejuvenation of Little Lake was 
formulated.  The overall sense from these meetings was that ALL present were in 
support of the rejuvenation and clean-up of Little Lake. While ideas varied, all were very 
supportive of the project and what the City was moving forward with.  To illustrate this 
point, at the end of the final plan presentation the entire crowd at the public meeting 
gave the City and consultants a round of applause on the plans and the project to date.  
This was a critical component in our assessment of this project as a success. 
 
3. LAKE MANAGEMENT ACTIVITIES AND IMPROVEMENTS 
 

3.1. Sediment Dredging 
 
As outlined in the Water Quality Monitoring and Aquatic Plant Inventory the nutrient 
content of the sediments of Little Lake are very high.  They likely constitute a source 
of nutrients to the lake, which can lead to excessive plant and algal growth.  The 
inventory and previous work by the City of Sturgeon Bay also indicate that there is 
significant loading of sediments into the lake, with some areas of more than 7 feet of 
soft sediments found.  The lake is very shallow, with an average depth of about 
5 feet.  This shallow depth also leads to excessive plant growth, as light penetrates 
to the bottom of the lake, allowing plants to grow throughout the lake.  The shallow 
depth is also not conducive to a productive fishery.  In winter months, ice cover, 
shallow depth, and excessive nutrients lead to dissolved oxygen lethal or near-lethal 
levels for fish.  As a solution to these various issues, sediments will be dredged from 
the lake to remove the nutrient laden sediments and provide a deeper, more 
naturally functioning basin.  The removal of the sediments will create deeper 
portions of the lake which improve habitat for fish and assist with the aquatic plant 
issues in the lake.  The sediment removal will not occur in the area of the former 
hatchery berms, as these rocky areas are not causing problems and create a more 
diverse habitat. 
 
3.2. Invasive Aquatic Plant Management 

 
As found by the Water Quality Monitoring and Aquatic Plant Inventory, the 
macrophyte community of Little Lake is dominated by invasive species.  Eurasian 
Water Milfoil and Curly-leaf Pondweed are two invasive submergent species that 
have invaded the lake, taking over vast areas of the lake.  In order to improve the 
habitat of the lake, and to reduce the effect that the photosynthetic activity of these 
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plants are having on dissolved oxygen levels, removal of these species is desirable.  
Herbicide treatment of these species is preferred as mechanical removal can spread 
the infestation of Eurasian Water Milfoil.  This plant can root from dislodged plants 
and fragments, which are created by mechanical removal.  A permit from WDNR will 
be necessary to complete any Aquatic Management activities. 
 
Due to the recommended dredging activities, specific recommendations on Aquatic 
Plant Management are not being made at this point, as removal of the sediments will 
also result in removal of aquatic macrophytes. This will in turn change the aquatic 
plant community, plant density, and distribution. It is likely that less aquatic plant 
management activities will be needed, if dredging occurs. However, it is possible for 
the invasive plants to re-colonize the newly dredged bottom, so aquatic plant 
management should be addressed shortly after dredging occurs. Targeted spot 
treatments are likely to be a good option for invasive species removal at that point. 
 
3.3. Re-Stock Fishery 
 
One of the foremost recreational use desires of the lake is fishery re-establishment.  
The community desires to create a sustainable urban fishery in Little Lake.  This 
element of the management plan should also be addressed after dredging activities, 
as dredging activities will temporarily impair fisheries.  Also it would be best to 
establish the desired game fish populations after habitat improvements have been 
made, to increase the survivability of the fishes.  Fishery restoration should be 
coordinated with the local DNR Fisheries Biologist. 
 
3.4. Remove Hatchery Berms Near Shore 
 
In order to increase water circulation and fish passage and to discourage people 
from traversing the submerged former hatchery berms, the near shore portions of 
the berms will be removed.  This can be accomplished before or at the same time 
dredging occurs.  There is higher quality habitat on and around the hatchery berms 
and it is desirable to protect this area from human impact. 

 
4. SHORELINE RESTORATION AND MANAGEMENT 
 

4.1. Shoreline Restoration 
 

Native vegetation will be established in along the shoreline areas.  A variety of 
suitable native species have been chosen for this area.  These plants are adapted to 
living in the shoreline environment and naturally stabilize the riparian area and 
provide beneficial habitat.  The purpose of the vegetation is to: provide shoreline 
habitat, stabilize the shoreline area and prevent erosion, slow surface runoff, remove 
or break down some pollutants in the storm water and maintain a barrier that will 
discourage geese from loafing on shoreline areas. 
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All plant species chosen are native to Door County.  All plantings must conform to 
the list of recommended plants as shown on the construction drawings.  All 
vegetation for this and other project elements should be obtained from a reputable 
supplier.  When choosing the plant stock a local or Great Lakes ecotype should be 
used.  Protective fencing will be placed around the planted areas to protect the 
vegetation during establishment.  These temporary fences are utilized to discourage 
human and goose movement through planted areas.  Protecting the plantings during 
this critical establishment period will result in less vegetation failure and erosion.  
Compaction of soil should be avoided during construction and at all other times to 
maintain permeability of the underlying soil.  

 
Native vegetation is incorporated into many of the lake and storm water 
management plan elements.  Native vegetation increases infiltration of water.  The 
root systems of most native plants are very deep and help rainfall to soak into the 
ground, thereby increasing water recharge and reducing surface runoff into the lake 
at the same time.  These root systems also hold soil in place, reducing erosion of the 
shoreline and riparian areas.  Overall, native vegetation improves water quality.   
Native vegetation has many benefits when compared to traditional landscape plants.  
Native species are inherently low maintenance and in turn save time, money and 
energy.  They are adapted to local conditions and local pests, which makes them 
vigorous and resistant to most pests and diseases.  Once these plants are 
established they require no irrigation, herbicides, insecticides, fungicides, mulching, 
raking, or continuous mowing. 
 
4.2. Shoreline Management and Invasive Species Removal 

 
The shoreline should be managed in the future with the goal of maintaining a native 
plant community, free from invasive species.  Species along the shoreline should be 
those found in the various planting plans along with any other native species that 
may establish and existing native trees and shrubs.  Invasive plants should be 
removed.  This removal can be done as outlined by the plan specifications (during 
establishment) and the maintenance plan.  Invasive species management may 
require a permit from WDNR. 
 
The shoreline should also be managed so that vegetation forms a barrier to geese 
and other nuisance waterfowl.  Vegetation should not be mowed or cut down to the 
waters edge, which would provide an avenue of access.  An exception to this would 
be vegetation removal in the non-motorized boat launch area. 

 
4.3. Removal of Bridge, Culverts and Fence 
 
Historic uses of the lake have left behind unused and possibly unsafe infrastructure.  
The removal of these items is outlined in the plan specifications.  The goal of these 
actions is to create a natural shoreline, free of structures and hazards.  The former 
bridge that traversed the canal to the Bay was partially abandoned with the canal 
and then later the overflow pipes.  The remaining above ground portions of this 
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structure will be removed and any pipes abandoned.  The area will be graded and 
planted the same way as the rest of the shoreline.  Out of use culverts along the 
shoreline will also be partially removed and abandoned.  These areas will also be 
planted with shoreline species.  The fence around the former hatchery area will be 
removed to create access to the lakeshore.  This wooded area will also be part of 
the invasive species management as outlined on the plans.   

 
5. STORM WATER MANGEMENT 
 
The elements of the storm water management plan provide several layers of protection 
to the lake.  Some elements are meant to reduce the amount of contamination that the 
storm water runoff picks up and others are designed to intercept and treat storm water 
before it reaches the lake.   Infiltration and bioremediation are important mechanisms to 
decrease storm water quantity and to improve storm water quality.  Plants absorb 
nutrients and break down contaminants from storm water while at the same time 
increasing evapotranspiration.  As storm water infiltrates, it is filtered, removing particles 
and contaminants such as oils, heavy metals, chemicals, sediments, debris and 
bacteria.  Infiltration also recharges groundwater.  In this case, infiltration will be used to 
reduce non-point source pollution entering the lake through a sustainable, naturalized 
approach.   
 
Compaction of soil in the storm water management areas (biofiltration basin, wetland, 
buffer, etc.) should be avoided during construction and at all other times, as it will 
significantly impact the performance of these areas.  Low ground pressure equipment 
should be utilized in these areas and heavy equipment usage in the outlying areas 
should be limited to maintain permeability of the underlying soil.  All vegetation for 
project elements should be obtained from a reputable supplier.  It is preferable to have a 
local ecotype of the species used.   
 

5.1. Decrease Width of Alabama Street 
 
The width of Alabama Street, which runs along the north side of the lake, will be 
decreased in some areas.  Portions of the existing asphalt pavement will be 
removed to decrease the impervious surface near the lake there by reducing surface 
runoff to the lake and increase area available for the buffer.  This will further protect 
the lake from contamination.  Access will be maintained as Alabama Street is a city 
street with residences on the north side.  As the roadway deteriorates and 
replacement becomes necessary, porous or permeable pavements should be 
considered, as these elements will also offer an increase in infiltration. 

 
5.2. Buffer 
 
A continuous buffer of native vegetation will be installed around the lake, between 
the water and any impervious surfaces.  The buffer will vary in width, depending on 
available area and usage.  The goal of the buffers is to provide a naturalized setting 
around the lake, provide habitat and improve water quality.  Buffers have many 



 
Miller Engineers & Scientists 
Project No. 07-1-17612 
June 2009  Page 6 

benefits to lakes including: reducing sedimentation, removing nutrients and 
contaminants from surface runoff, stabilizing riparian areas and reducing erosion.  
These all result in better aquatic habitat.  Buffers also offer benefits to wildlife and 
park users such as: providing nesting sites and travel paths, providing food sources 
to insects, birds and other organisms and providing beautiful naturalized scenery. 
 
All plant species chosen are native to Door County.  All plantings must conform to 
the list of recommended plants in the plan specifications.  All vegetation for this and 
other project elements should be obtained from a reputable supplier.  When 
choosing the plant stock a local or Great Lakes ecotype should be used.  Protective 
fencing will be placed around the planted areas to protect the vegetation during 
establishment.  These temporary fences are utilized to discourage human and goose 
movement through planted areas.  Protecting the plantings during this critical 
establishment period will result in less vegetation failure and erosion.  Compaction of 
soil should be avoided during construction and at all other times to maintain 
permeability of the underlying soil.  
 
5.3. Biofiltration Basin 
 
A biofiltration basin will be installed northeast of the lake.  The purpose of the 
biofiltration basin is to intercept and treat storm water runoff before it reaches the 
lake, thereby eliminating a possible source of contamination.  The biofiltration basin 
will capture surface water flow from the area and the storm water pipe that currently 
discharges into the lake here.  Contaminants in the water are filtered out by the 
engineered soil mix and vegetation as it soaks through the filtration berm and into 
the ground.  The biofiltration basin also provides temporary storm water storage 
through the use of the engineered soils and the construction of a shallow 
depression.  Native species planted in the rain garden will slow water flow, assist in 
infiltration and phytoremediation and improve aesthetics.   
 
All plant species chosen are native to Door County.  The use of this native 
vegetation is especially important along the Lake Michigan shoreline, a valuable 
ecological resource.  Native plants are part of a balanced community.  They rarely 
become invasive and take over natural communities.  Native vegetation also 
improves the local habitat by providing food and shelter for songbirds, butterflies and 
other desirable wildlife.  Native vegetation also allows people to get closer to nature, 
who otherwise would not have the opportunity.  Children can learn about and 
connect with the environment and wildlife.  Using native species also demonstrates 
a community’s commitment to environmental stewardship.  Native species can, as 
they are in this plan, be used to improve public health by reducing runoff, pesticides 
and the use of energy.  By reducing the pollution of water bodies, they not only 
improve water quality but other natural environments as well.   
 
All plantings must conform to the list of recommended plants as shown on the 
construction drawings.  All vegetation for this and other project elements should be 
obtained from a reputable supplier.  When choosing the plant stock a local or Great 
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Lakes ecotype should be used.  Protective fencing will be placed around the planted 
areas to protect the vegetation during establishment.  These temporary fences are 
utilized to discourage human and goose movement through planted areas.  
Protecting the plantings during this critical establishment period will result in less 
vegetation failure and erosion.  Compaction of soil should be avoided during 
construction and at all other times to maintain permeability of the underlying soil.  
 
5.4. Storm Water Retention Forebay 
 
A portion of the southeast corner of the lake will be converted into a storm water 
retention forebay.  This solution was chosen because storm water currently outlets 
directly into the lake, contributing in large part to the degradation of the lake habitat 
and water quality.  While an optimum solution would divert water into a storm water 
management facility before ever entering the lake, due to the placement of the storm 
sewer and outlets that was not possible.  So as an alternative, a portion of the lake 
will be separated from the main lake to form a forebay. This forebay will act as a 
storm water retention basin, capturing sediments and other contaminants from storm 
water and allowing them to settle out.  The forebay also has a small underwater 
preliminary forebay, the purpose of which is to capture as much of the contaminants 
in a small, easily cleaned area.  The forebay will confine the storm sewer discharge, 
no longer allowing it to flow directly into the lake and provide some treatment of the 
storm water.  The forebay will outlet into a treatment wetland, where additional 
treatment of the storm water will take place.  Once established the forebay will 
require periodic inspection and maintenance, which is outlined in the Maintenance 
Plan (see Appendix C). 
 
5.5. Storm Water Treatment Wetland 
 
The storm water treatment wetland will be installed along the southern end of the 
lake.  The wetland will receive water from the forebay.  Also the existing storm sewer 
discharge at the southwestern edge of the lake will be removed and rerouted into the 
wetland.  The purpose of the wetland is to provide treatment to storm water before it 
reaches the lake, significantly reducing a source of contamination to the lake.  Storm 
water will be treated though filtration and bioremediation in the wetland, removing 
and breaking down nutrients and other contaminants.  Water from the forebay and 
park storm sewer will overflow into the wetland, where it will be treated, and then 
overflow out of the wetland into the lake.  The results will be greater treatment of 
storm water and the removal of the direct discharge at the lake, which is directly 
contributing to water quality issues.   
 
It is best to let the vegetation in the wetland become established before bringing the 
system “online”.  If this is not possible, more rigorous maintenance will need to be 
performed for the establishment of the vegetation and erosion control.  When 
completed and established the wetland will require periodic inspection and 
maintenance (see the accompanying Appendix C - Maintenance Plan for details). 
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All plant species chosen are native to Door County.  All plantings must conform to 
the list of recommended plants as shown on the construction drawings. All 
vegetation for this and other project elements should be obtained from a reputable 
supplier.  When choosing the plant stock a local or Great Lakes ecotype should be 
used.  Protective fencing will be placed around the planted areas to protect the 
vegetation during establishment.  These temporary fences are utilized to discourage 
human and goose movement through planted areas.  Protecting the plantings during 
this critical establishment period will result in less vegetation failure and erosion.  
Compaction of soil should be avoided during construction and at all other times to 
maintain permeability of the underlying soil.  
 
5.6. Best Management Practices 
 
The purpose of the Best Management Practices (BMPs) is to remove or reduce 
possible sources that contribute to the contamination of the lake.  These include 
storm water, nuisance waterfowl, debris accumulated along the lake and pets.  
Using BMPs to eliminate or reduce possible sources of contamination is a low cost 
technique that will reduce on lake contamination.  BMPs can also increase public 
awareness of the problem and engage the community in the solution.  It is an easy 
way for citizens to contribute and do their part to improve water quality and 
environmental sustainability.  Information on and a list of BMPs for citizens was 
provided at the public input meetings.  This information is available through the City 
of Sturgeon Bay Parks Department.  BMPs should also be established in the park 
and if possible in the community.  These BMPs will minimize the pollutants that enter 
the lake area and in turn minimize what reaches the lake.  Implementation of the 
BMPs will require a combination of local government cooperation and coordination.  
It will require little capital investment.  The BMPs are as follows: 
 

• The parking lot, driveway, roads and other hard surfaces near the lake should 
be cleaned quarterly (after snow melt, after spring rains/before lake opens, 
beginning of July, beginning of September).  This can be accomplished by 
using a street sweeper or equivalent equipment. 

• Remove accumulated debris and trash from the park and provide waste 
receptacles. 

• Implement storm water ordinances for future development and/or existing 
development. 

• Install signs in the park and around the lake area reading: 
 

o “Don’t Feed the Birds” 
o “No Pets Allowed” 
o “Pick Up Trash” 
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6. RECREATION 
 
As a part of the public input and planning process recreation was a key feature for 
future lake use and management.  As such, recreational facilities were incorporated into 
the lake plans to provide for recreational activities most desired by the public.  One 
emphasis of this desire was to maintain the atmosphere of the park and residential 
area, which included no powered watercraft and maximize opportunities for passive or 
quiet recreation. 
 

6.1. Fishing Pier 
 
A fishing pier was incorporated into the retention forebay berm to allow for access to 
the lake for fishermen of all ages and abilities.  With the desire to have Little Lake 
become an urban fishery this facility will certainly add to the enjoyment of the lake 
and the resource. 

 
6.2. Canoe/Kayak/Paddleboat Launch 
 
Keeping in line with the desire for use of the lake, but to not allow motorized 
watercraft, a canoe/kayak/paddleboat launch will be placed conveniently near the 
parking area.  This access will allow for easy access and launching of all varieties of 
non-motorized watercraft into the lake. 
 
6.3. Paths and Boardwalks 
 
Paths and boardwalks will be strategically placed around the lake.  These will be an 
extension of the existing paths throughout the park.  The paths will be accessible at 
several points, from the park and sidewalks in the surrounding neighborhood. They 
will also traverse across the forebay berm (connecting to the fishing pier), through 
the wetland area, the wooded area, along the shoreline and through the buffer.  
These paths will provide: ease of access around the lake, controlled access through 
the vegetation and protection of wetlands, woodlands and other natural areas from 
damage caused by foot traffic.  The path and boardwalk materials utilized should 
allow for infiltration of storm water.  The crushed limestone paths will provide a 
durable surface for the foot traffic and bicycles. 
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