
  

Figure 10. Preserve and Use the Natural Drainage System 

Source: MNSWAG 1997 
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Figure 11. Develop Plans that  Work with and within the Natural Land Form. 

Source: MNSWAG 1997 
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3. Mitigate 
 
Treatment is mitigation for unavoidable impacts. A treatment system usually consists of a series 
of Best Management Practices (BMPs), drawing on the strengths and minimizing the weaknesses 
of each. Such systems may include multiple management options, ranging from street sweeping 
and structures to open space and litter control laws. Although stormwater ponds and wetland-
treatment systems are most often the tools for treatment and storage of urban runoff, they are only 
some of the options available. 
 
Comprehensive BMP guides for protecting 
and improving water quality in Wisconsin,8 
Minnesota,9 and elsewhere10 cover a variety 
of BMPs, including those shown in Table 8. 
The manuals also include sections 
summarizing the use of various hydrologic models. The manuals are designed to help local 
government officials, urban planners, developers, and citizens become aware of urban nonpoint 
pollution problems and provide detailed information about management practices to help prevent 
and control nonpoint pollution (both water quality and quantity). BMPs should be implemented 
to the extent feasible in all construction projects to maintain and prevent degradation of 
wetland functions and values. 
 
It is also very important to adopt an interdisciplinary approach when designing BMP 
systems. Creating a design team is an integral part of this approach. Members of the team 
should have expertise in stormwater engineering, wetland ecology, and other natural resource 
management skills, such as landscaping and BMP construction. The design team should work 
together through a four-stage process that begins with a watershed assessment and ends with 
site management. The entire sequence may take several years. Table 9 outlines the tasks 
required for each stage of BMP-system planning and construction. These tasks are suggested 
with the realization that designing a BMP system is too complex and site-specific to be 
reduced to a “cookbook” guidance. Rather, the tasks are intended to help the design team 
adopt and modify the process to meet local conditions and plan-review requirements. 
  

8 http://dnr.wi.gov/topic/stormwater/manual.html 
9 http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/stormwater-

management/stormwater-best-management-practices-manual.html 
10 http://www.cwp.org/2013-04-05-16-15-03/stormwater-management 
 

The design team should work together 
through a four-stage process that begins 
with a watershed assessment and ends 
with site management. 
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Table 8. Stormwater Functions of Best Management Practices (BMPs) 

Best Management 
Practice 

Prevention 
and 

education Infiltration 

Storage, 
harvesting 
and reuse Filtration Settling Chemical 

       
Civic engagement  x      
Education  x      
Pollution prevention  x      
Road de-icing  x      
Yard waste 
management  x      
Better site design  x      
Construction/erosion 
sediment control  x      
Rain harvesting/reuse    x    
Street sweeping  x      
Green roofs    x x   
Turf   x  x   
Permeable pavement   x  x   
Tree boxes and 
trenches   x  x   
Infiltration basins and 
trenches   x  x   
Bioinfiltration   x  x   
Biofiltration     x   
Swales   x  x x  
Sand filter     x   
Iron enhanced sand 
filter (Minnesota 
Filter)     x  x 

Stormwater ponds      x  
Stormwater wetlands      x  
Subsurface gravel 
wetlands      x  
Hydrodynamic 
devices     x  
Filtration devices     x   
Chemical treatment       x 

 
Source: Minnesota Pollution Control Agency. Minnesota Stormwater Manual 

http://stormwater.pca.state.mn.us/index.php/Stormwater_Manual_Table_of_Contents 
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Table 9. Stages of Stormwater Treatment System Design and Construction 

 
1. Develop the watershed plan for stormwater-treatment systems 

• Inventory wetlands, lakes, flowages and streams. 
• Consider potential BMP sites. 
• Establish management goals for waters. 
• Determine growth rates and ultimate development. 
• Design a system that accommodates this plan without resource destruction. 
• Establish a funding mechanism to fund studies and implement a plan. 

 
2. Develop the on-site concept plan for the BMP system. 

• Locate flow patterns and discharge points from the area. 
• Protect local resources and unique features. 
• Locate potential treatment options. 
 

3. Refine the BMP system design for each site. 
• Design the BMP system for maximum pollutant removal. 
• Incorporate standard design features into the system. 
• Develop a plan for the BMP system and its aesthetic and habitat components. 

 
4. Implement and maintain the system. 

• Prepare the site and construct the treatment system. 
• Establish and maintain the site and surrounding areas. 
• Inspect, manage, monitor and maintain the treatment system after construction. 
• Re-evaluate and adapt the system as needed. 
 

Source: Minnesota Pollution Control Agency Stormwater Best Management Practices Manual 
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D. Reversing the Loss 
 
An exciting opportunity to reverse the trend of wetland losses over the last century (and 
associated benefits) is to restore prior-converted wetlands in association with new development 
or redevelopment projects. Stormwater 
wetlands are one of the many stormwater 
treatment practices that can be used to 
successfully mitigate the water quality and 
quantity impacts resulting from land 
development. When properly sited and 
used in conjunction with other runoff reduction practices, stormwater wetlands can be very 
effective practices in protecting downstream water resources because they mimic the pollutant 
removal and flood control functions of natural wetlands. They have well-documented pollutant 
removal rates, are widely adaptable to different climates, and can provide a host of secondary 
benefits, including wildlife habitat and scenic beauty. In fact, prior-converted wetlands typically 
contain the necessary soils and hydrologic setting generally amenable to successful wetland 
restoration projects. 
 
1. Stormwater Wetlands 
 
Restoring prior-converted wetlands can achieve both a net gain in wetland function as well as 
promote more ecologically-sensitive urban development through more thoughtful designs. The 
Center for Watershed Protection’s Wetland and Watersheds Article Series 1 through 6 provides 
detailed information and engineering considerations for planning and designing projects tailored 
to specific sites.11 For example, the Center  proposes a set of design objectives for stormwater 
wetlands that includes enhanced pollutant removal and habitat.12 This is supported by a summary 
of the literature on the pollutant removal capacity and performance of emergent stormwater 
wetlands and of natural wetlands receiving wastewater and stormwater. The literature suggests 
that the addition of trees and shrubs into wetland designs can maximize pollutant removal 
performance as well as provide a host of other benefits. 
 
The article goes on to present two new stormwater wetland designs: 1) an emergent 
wetland/pond system and 2) wooded wetlands. The goal of these new designs is to enhance 
pollutant removal, increase habitat value and 
scenic beauty, minimize problems with invasive 
species and mosquitoes, while also minimizing 
construction and maintenance costs. The authors 
recommend their use in place of the classic 
shallow marsh and pond/wetland system designs 
previously. The new wetland designs can be applied to most types of new development and 
redevelopment, and can be utilized in both residential and non-residential areas. Although they 
may not be applicable in higher density developments because of land consumption, they may be 
a good fit for headwater areas that drain to first-order streams. The wetlands may also be applied 

11 http://www.cwp.org/2013-04-05-16-15-03/wetlands-and-watersheds 
12 Center for Watershed Protection. 2008. The Next Generation of Stormwater Wetlands. Wetlands and Watersheds 

Articles #5.   

Prior-converted wetlands typically contain the 
necessary soils and hydrologic setting 
generally amenable to successful wetland 
restoration projects. 

The goal is to enhance pollutant removal, 
increase habitat value and scenic beauty, 
while also minimizing construction and 
maintenance costs. 
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in retrofit situations. In general, stormwater wetlands work well in flat terrain with a high water 
table because minimal excavation is needed to create a permanent pool and adequate water 
balance. In areas without high groundwater tables, stormwater wetlands typically require large 
drainage areas to support wetland hydrology and may not be feasible on small sites or in ultra-
urban areas. 
 
These designs are promoted as part of an approach to stormwater management that focuses on 
reducing the volume of stormwater generated at a site. This tiered approach encourages: 
 

• Conservation of natural areas and native soils, 
• Use of conservation design to reduce and disperse impervious cover,  
• Use of small-scale, distributed stormwater treatment practices (such as rooftop 

disconnection, bioretention areas and infiltration) to reduce runoff volume, and 
• Use of wetlands or other structural practices to meet the remaining stormwater 

management requirements. 
 

The first three techniques in this approach reduce the runoff volume, thus reducing the size and 
cost of structural Stormwater Treatment Practices (STPs) needed at the development site. 
Therefore, when wetlands are used in this “treatment train” or systems  approach, their cost may 
go down significantly. 
 
New Emergent Wetland/Pond Design 
The new emergent wetland/pond design presented below incorporates many of the lessons 
learned over the last two decades. It is essentially a modification of the original pond/wetland 
system, and is recommended for use in place of the classic pond/wetland and shallow marsh 
designs previously. Figure 12 illustrates this new emergent wetland design. It includes an on-
line wet pond cell that supplies a steady supply of water to an off-line shallow wetland cell. This 
configuration significantly reduces the frequency and magnitude of Water Level Fluctuations 
(WLF) within the wetland cell, which have been shown to reduce plant diversity and decrease 
habitat value.13,14 
 
The system should be a long, linear feature, with a minimum length to width ratio of 3:1, 
although a length to width ratio of around 5:1 or 6:1 is preferred. Wetland siting should take into 
account the location and use of other site features such as natural depressions, buffers, and 
undisturbed natural areas, and should attempt to aesthetically “fit” the system into the landscape. 
 
There is no minimum contributing drainage area to the emergent wetland/pond system as long as 
an adequate water balance exists to maintain a permanent pool in the wet pond and wetland cells. 
The required footprint of the practice will vary depending upon the hydrology of the site and the 

13 Horner, R, et al.1997.Wetlands and Stormwater Management Guidelines. Pages 222-227 in Azous, A., et al. 
1997. Wetlands and Urbanization: Implications for the Future. Final Report of the Puget Sound Wetlands and 
Stormwater Management Research Program. Washington State Department of Ecology, King County Water 
and Land Resources Division, and the University of Washington, Seattle. Seattle, WA. 

14 Werner, K. J. and J. B. Zedler. 2002. How Sedge Meadow Soils, Microtopography, and Vegetation Respond to 
Sedimentation. Wetlands. 22: 451-466. 
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amount of runoff reduction that is provided upstream, but the system should consume 
approximately 3 percent or less of the contributing drainage area. In the new emergent 
wetland/pond design, the wetland cell is located off-line and is provided with a steady supply of 
water, which allow for shallow water depths and minimal WLF in the wetland without driving up 
land consumption. 

 
Wooded Wetland Design 
A wooded wetland (Figure 13) is a variant of the classic shallow marsh design to incorporate 
woody vegetation. The combination of trees and shrubs with emergent vegetation takes 
advantage of natural processes to maximize nutrient removal for both nitrogen and phosphorus 
and provides a greater range of habitat over the standard emergent wetland design. Trees also 
help to deter geese, a common nuisance problem in stormwater ponds and wetlands, and regulate 
the temperature of water leaving the wetland, reducing potential thermal impacts downstream. 
Trees also provide a host of other benefits such as improved air quality, soil stabilization, 
aesthetics, among others. 
 
 

Figure 12. New Emergent Wetland Pond Design. 

Source: Center for Watershed Protection 2008 
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Maintenance 
Unlike natural wetlands, stormwater wetlands are not self-maintaining. They require active 
maintenance over their entire lifespan, but more so during the first few years.  A unique aspect 
of stormwater wetland maintenance is the need to actively manage the vegetation to ensure that 
the desired plant community is established.  The overall approach is to plan for succession and 
work towards a diverse native plant community that provides high quality habitat. Maintenance 
requirements should be included as a condition of approval for the development plans, with the 
municipality providing necessary oversight and enforcement. 
 
2. Wetland Restoration and Enhancement Potential 
 
Often certain wetlands, because of their position in the watershed, surface-flow connections, or 
other physical attributes, may be especially well-suited for wetland restoration or enhancement 
projects. Wetlands which are of lower sensitivity to stormwater discharge, or are impaired, 
present significant and often unique opportunities for improving wetland integrity while also 
mitigating the impacts of development. On the other end of the spectrum, of course, are the 

Source: Center for Watershed Protection 2008 

Figure 13. Wooded Wetland Design. 
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remnant high quality wetlands in the county, which need to be protected from development and 
any additional disturbances. 
 
The Framework for Wetland Resources Management in the Capital Area report was developed 
to support and encourage landowner and community-based wetland resource protection and 
improvement projects in the region. Wetlands have been grouped based on their present or 
potential biological quality, scarcity of type, size, proximity to other wetlands, recreation, 
education, scenic beauty, and role in watershed protection (Map 6). The wetlands range from 
Group I Wetlands, which are the best in the county, to former Group V Wetlands, which no 
longer function as wetlands but could potentially be restored. Wetland groups in between 
indicate successive degrees of impact. The framework provides suggestions and strategies for 
protecting high quality wetlands as well as restoring or enhancing those that have been degraded. 
It is important to note the inventory information may be outdated or incomplete in some areas 
due to funding limitations at the time of its development. It should therefore be augmented, 
where possible, through more current evaluations as outlined in this plan and as needed for 
specific projects or development plans. 
 
The wetland groupings or management classifications should not imply that one group is more 
valuable or has higher priority than another but, rather, that management strategies within a 
group will have similar focus or emphasis. 
For example, efforts focused on Group I 
wetlands should probably be directed at 
protecting and preserving the existing 
wetland resources (Figure 14). This would 
rely heavily on regulation and conservation 
resource management activities. On the other end of the spectrum, efforts focused on Group V 
wetlands should probably be directed at restoring prior-converted wetlands. This would rely 
more heavily on acquisition and resource restoration management activities. (See Attachment A 
Wetland Management Strategy Development for more detailed information concerning 
individual projects.)  
 
Intermediate Group II, III, and IV wetlands will likely be the focus of combinations of strategies 
for preventing wetlands from becoming more degraded on the one hand, and improving them to 
generally higher quality on the other. Management activities should generally be focused on 
keeping wetlands from falling into a more impacted group, while restoring and improving 
wetlands that have been previously degraded. Usually, this can be accomplished by examining 
the communities of plants that live in these areas as indicators of their overall quality and health. 
In addition, landowner and community education is needed on all aspects of wetland resources 
management. 
 
For example, the potential for wetland restoration can be determined based on the ease with 
which the wetland could be restored considering various factors such as the size of the potential 
restoration area, the number of landowners within the historic wetland area, the potential for 
establishing buffer areas or water quality ponding, the extent and type of hydrologic alteration, 
and the potential for flooding adjacent properties. Using MnRAM, a functional rating of High, 
Medium, or Low can be computed where High means that there will be fewer obstacles to 

This framework was developed to support and 
encourage landowner and community-based 
wetland resource protection and improvement 
projects in the region. 
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completing a successful restoration project.15 Table 10 provides field indicators that may be 
useful in crafting a wetland protection/improvement strategy. If indicators of wetland impacts are 
observed, the wetland may be a potential restoration candidate, possibly in collaboration with 
federal, state, and local agencies, as well as private organizations and landowners. 
 
There are three general approaches for wetland restoration. These include:  re-establishing 
hydrology consistent with historical patterns, controlling contaminants from entering into the 
wetland, and promoting native species while controlling invasive species. Wetland restoration 
methods can also be divided into two general categories. Examples of passive or “soft” practices 
include eliminating grazing and mowing, which allows for the native vegetation to return, as well 
as reducing fertilizer inputs. Examples of active or “hard” restoration techniques include 
removing fill, or changing site hydrology such as redirecting flow channels, plugging ditches or 
breaking tile lines. 
 

Wetland restoration occurs on a site by site 
basis. Methods, feasibility, and cost vary based 
upon the specific kind of wetland to be restored 
and the extent of degradation. The potential 
role for wetland restoration within the context 
of, or at a watershed scale is usually not 
considered – but should be. This is largely due 
to limited resources and finding landowners 
willing to participate. Restoring wetlands 
should be considered in a cumulative context, 
whereby the more wetlands within a watershed 
that are restored the greater the influence will 
be on improving water quality and wildlife 
habitat. Considering landscape connectivity 
between wetlands is also important, not only 
for animal movement and dispersal but also for 
controlling the spread of invasive species.  

 
Wetland restoration opportunities exist throughout the county. Agricultural areas that are poorly 
drained and have hydric soils, yet persistently fail to produce cash crops may be good targets for 
wetland restoration projects. There are government programs and funds available to assist 
landowners in becoming natural resources stewards. For example, in addition to the Wetland 
Restoration Program (WRP) the Natural Resources Conservation Service (NRCS) administers 
the Wildlife Habitat Incentive Program (WHIP), the Conservation Reserve Program (CRP), and 
the Environmental Quality Incentives Program (EQIP). If potentially restorable wetlands are not 
profitable for farmers, these programs may give them enough financial incentive to encourage 
their participation. 
 
 

15 Minnesota Board of Water and Soil Resources (BWSR). 2014. Recommended Wetland Management 
Classification System, Draft. To accompany the Minnesota Routine Assessment Method for Evaluating Wetland 
Functions (MnRAM Version3.4) 

Wetland Restoration 
  
• Three approaches: 

Re-establishing hydrology 

Contaminant control 

Invasive species control 

• Wetland restoration methods; 

Modify land use (passive or “soft” practices) 

Modify wetland itself (active or “hard’ 

engineering practices 

• Promote connectivity & consider the watershed 

• Seek governmental assistance for wetland restoration 

funding 
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Figure 14. Wetland Resource Management Strategies and Tools for Various Wetland Groups 
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*CDA – contributing drainage area 

Table 10. Field Indicators of Wetland Stress 

Center for Watershed Protection, 2006. Wetland Article Series #2. 
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It should be pointed out that current property tax law creates a disincentive for farmers who may 
be interested in wetland restoration by valuing wetlands higher than cropped farmland. Under 
current law, agricultural lands restored to wetland through some federal farm bill conservation 
programs continue to be classified and taxed as Agricultural Land, including wetlands restored 
under the Conservation Reserve Program. In contrast, lands enrolled in WRP are reclassified as 
Undeveloped Land and property taxes increase substantially. Therefore, farmers have to be 
prepared to pay higher property taxes and lose income from reduced crop yields when restoring 
prior converted wetlands under some programs. Instead, legislative efforts and changes are 
needed at the state and local levels to promote wetland restoration projects – not impede them. 
 
Wetland restoration should also be considered on the landscape level. Wetland restoration 
projects often require cooperation from multiple landowners in order to be effective. Restoration 
across private lands is important for maintaining connectivity, size, and quality of riparian 
habitat. Also, if wetland restoration activities include the control of invasive species, then it is 
important to note if these invasive species exist on adjacent properties. If these organisms are not 
controlled, then they will return to the restoration site. 
 
3. Ecological Restoration 
 
Ecological restoration of natural resource areas in the region is needed to maintain the valuable 
ecological functions and the services they provide, as well as maintain our natural heritage for 
future generations. While designs for ecological restoration projects need to be tailored to each 
specific site, they often share the following general characteristics or guidelines: 
 

- Conservation and management of natural resource areas is far less expensive than 
attempting ecological restoration. 
 

- If restoration is to be successful, the causal factor leading to the ecosystem’s degradation 
must be identified and removed or abated. If not, then a restoration project will not be 
successful and will be degraded again after restoration activities. 
 

- It is often not possible to restore or create an ecosystem that is an exact copy of a natural 
or idealized ecosystem state. 
 

- Restoration of the physical attributes within an ecosystem will not always result in 
positive biotic responses and will not always lead to the return of all species. 
 

- Restoration will take time to mature. Depending upon the ecosystem, it may take a few 
years or several decades. Successful restoration needs monitoring to determine if 
additional corrections are required. 
 

- Restoration of ecosystems is complicated and not as easily manipulated as human 
engineered systems. It may not be possible to control all aspects within a restoration 
project. 
 

- Each restoration project will have its own unique challenges and specific approaches will 
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be required to resolve those problems. Using a standard repeated (cook-book) approach, 
without considering site specific problems, will likely not result in success. 
 

- There may be instances when a complete restoration is not possible and long term 
management will be required to maintain ecosystems. 
 

- Continually spending large sums of money, time and other resources will not solve 
ecological problems. Nor will waiting for advances in science and technology to resolve 
degraded ecosystems. Application of current restoration methods is required now to 
preserve our quality of life and improve it for future generations. 

 
For all restoration activities, the goal is to create a self-sustaining, self-organizing ecosystem 
with similar ecological functions relative to historical or reference communities. For restoration 
to be successful, the ecological community will need to remain persistent, maintain ecological 
function after disturbances (ecological resistance), and have the ability to return to its previous 
state after disturbance (ecological resilience).  
 
It is also important to consider ecological restoration of riparian areas; not only in an immediate 
context but also with regard to future stressors caused by global climate change. Global climate 
change models predict increased severity and frequency of weather events. This will likely cause 
increased flooding and increased droughts. Considering ecological resilience, the ability for an 
ecosystem to rebound after an environmental stress and remain adaptable to future change, is 
important for designing ecological restoration plans. This is particularly important when 
considering restoration of riparian areas that often experience disturbances in hydrology and 
geomorphology. With global climate change and expanding human populations, it will be 
necessary to consider if current standards for riparian protection will be sufficient in future years. 
Research indicates that riparian vegetation are pretty well adapted to these types of disturbances 
and may be more resilient than upland habitats. However, there are limits to ecological resilience 
as human activities interrupt ecological processes. Ecosystem function is further impaired as 
invasive species quickly colonize after human disturbances. When possible, it may be prudent to 
expand buffers beyond the minimums to increase resilience and redundancy in riparian 
ecosystems. And, until more is known, it makes good sense to establish a resource management 
program or framework that can protect these resources in the interim. 
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4. Comprehensive Approach to Wetlands Protection 
 
The eight tools of watershed protection  
promoted by the Center for Watershed 
Protection represent a comprehensive 
approach to protecting aquatic resources in 
watersheds facing land development (Table 
11).16 The table includes wetland protection 
strategies for each of the eight tools that can 
be applied in or near wetlands. The eight 
tools roughly correspond to the stages of the 
development cycle including initial land use 
planning, site design and construction, along 
with  ultimate occupancy and long-term 
maintenance. As a result, local watershed 
managers will generally need to apply some 
form of all eight tools in every watershed to 
provide comprehensive protection. A local 
watershed plan is often used to define how 
and where the eight tools are specifically 
applied to meet their unique water resource objectives. This should all be in relation to and 
implemented as part of a community’s Comprehensive Land use and Development Plan. 
 

16 Center for Watershed Protection. 2005. Adopting Watershed Tools to Protect Wetlands. Wetlands & Watersheds 
Article Series #3. 

 
Wetland Brief 

 
Serving as the transition between terrestrial and aquatic environments, wetlands provide a natural 
cornerstone for initiating natural resources protection and improvement projects that touch on so 
many aspects of our individual lives as well as the quality of life we experience in the region overall. 
Comprehensive wetland resources management plans need to be developed and have sufficient 
detail that local government units can, in collaboration with local stakeholders, identify and 
prioritize issues of concern and develop targeted projects to address those concerns. These issues 
transcend the immediate shore/water boundary and include water quality and quantity considerations 
in the watershed, flood management and protection, wildlife habitat and fisheries, outdoor recreation 
and open space, to name just a few. The emphasis should be on water and watershed management 
including implementation through both short- and long-term work plans and budgets taking into 
consideration available opportunities and shared resources. This includes acknowledging and 
building off existing plans and data as well as local government services, programs, and capacities. 
A key to success will be integrating and leveraging local units of government and community 
groups to collaborate, create, and implement successful watershed plans and supporting projects. 
The framework for developing a comprehensive wetlands resources management plan is outlined in 
the next section. 

Planning Considerations 
  
 

• Approach issues from a watershed scale 

• Consider the cumulative and long-term impacts 

• Direct development away from sensitive areas 

• Use compact development styles 

• Incorporate natural features into development designs 

• Apply conservation design principles 

• Minimize impervious areas 

• Slow stormwater runoff and encourage infiltration 

• Reduce pollution sources from all surfaces 
 

Source: CARPC Future Urban Development (FUDA) Plans 
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Table 11. Adapting the 8 Tools of Watershed Protection for Wetlands 
Watershed 

Protection Tool 
 

How to Apply the Tool to Protect Wetlands and Their CDAs 
 
1. Land Use 
Planning 

 • Incorporate wetland management into local watershed plans 
• Adopt a local wetland protection ordinance 

 

 • Adopt floodplain, stream buffer, or hydric soil ordinance to indirectly protect wetlands 
  

 
 
2. Land 
Conservation 

 • Identify priority wetlands to be conserved 
• Select techniques for conserving wetlands 

 

•  Prioritize other conservation areas in wetland CDAs 
 

3. Aquatic Buffers  • Require vegetated buffers around all wetlands 
• Expand wetland buffers to connect wetlands with critical habitats 

 

•  Increase stream buffer widths to protect downstream wetlands 
 
4. Better Site 
Design 

•  Encourage designs that minimize the number of wetland crossings 

 • Encourage or require the use of open space design to protect wetlands 
• Encourage designs that utilize the natural drainage system 

 
 

5. Erosion and 
Sediment Control 

 • Require perimeter control practices along wetland buffer boundaries 
• Encourage more rapid stabilization near wetlands 

 

 • Reduce disturbance thresholds that trigger ESC plans 
• Increase ESC requirements during rainy season 
• Encourage use of site fingerprinting or construction phasing 
• Increase frequency of site inspections 

 

 
6. Storm Water 
Treatment 

 • Prohibit use of natural wetlands for storm water treatment 
• Discourage constrictions at wetland outlets 
• Restrict discharges of untreated storm water to natural wetlands 
• Encourage fingerprinting of STPs around natural wetlands 
• Discourage installation of STPs within wetland buffers 

 

•  Develop special sizing criteria for STPs 
•  Promote effective STPs to protect downstream wetlands 
•  Encourage the incorporation of wetland features into STPs and landscaping 

 
7. Non-Storm 
Water 
Discharges 

•  Conduct illicit discharge surveys for all outfalls to wetlands 

 • Actively enforce restrictions on dumping in wetlands and their buffers 
• Promote alternative mosquito control methods to reduce insecticide inputs to wetlands 

 

•  Consider enhanced nutrient removal from on-site waste water treatment systems (where 
applicable) 

 

8. Watershed 
Stewardship 

 • Incorporate wetlands into watershed education programs 
• Post signs to identify wetlands, buffers, and wetland CDA boundaries 

 

 • Manage invasive wetland plants 
• Establish volunteer wetland monitoring and adoption programs 
• Encourage wetland landowner stewardship 
• Establish partnerships for funding and implementing wetland projects 

 

Key: 
 Strategies that are applied in or near wetlands 

Strategies that are applied within wetland CDAs 
Strategies that are applied to both wetlands and their CDAs 

 
 

CDA – Contributing Drainage Area 
STP – Stormwater Treatment Practice 

Source: Center for Watershed Protection Wetland and Watershed Article Series #3.    
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IV. COMPREHENSIVE WETLAND RESOURCES MANAGEMENT 
PLAN DEVELOPMENT 

 
Development of a comprehensive Wetlands Resource Management Plan (WRMP) is a 
recommended outcome or product resulting from a collaborative community comprehensive 
planning and management effort intended to engage stakeholders in a process to: 
 

• Identify watershed restoration and protection needs 
• Establish management goals 
• Create a cost effective action plan to achieve those goals 
• Implement the action plan 

 
Planning efforts can address a variety of water resource concerns across the region. These may 
include water quality protection, flood management and control, wildlife habitat, outdoor 
recreation, open space and scenic beauty, to name just a few. Solutions to identified concerns are 
developed locally by stakeholders within the 
watershed. The process documents 
stakeholder goals, strategies to achieve the 
goals, and the resources required to 
implement targeted actions. WRMPs would 
build off existing water resources 
management plans and priorities, including 
existing information and any new studies, 
science, and data. Development of WRMPs should be locally-led and watershed-based with 
prioritized, targeted, and measurable implementation actions. The individual watershed plans 
would provide the necessary technical detail  and constitute specific geographic elements of a 
broader Wetland Resources Management Plan for the region as a whole, thereby serving as a 
living/breathing technical appendix to the Dane County Water Quality Plan, the areawide water 
quality plan promulgated under NR 121. 
 
A. The Wetland Resources Management Planning Process 
 
Initially, pilot projects should be considered in priority areas to test and inform subsequent 
efforts. Subsequent projects should be conducted throughout the region as community interest 
grows and resources become available. 
 
The WRMP process is centered around four primary phases: Development, Assessment, 
Planning and Implementation. 
 

• Development: Determine local interest, recruit stakeholders, establish a project 
workgroup, and document workgroup actions and decisions. 

• Assessment: Review watershed conditions and trends, develop expectations for the 
watershed, determine management measures in use, identify restoration and protection 
needs through watershed modeling and other assessment tools. 

Comprehensive planning efforts can address 
a variety of water resource concerns across 
the region simultaneously. Plans should be 
locally-led and watershed-based with 
prioritized, targeted, and measurable 
implementation actions. 
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• Planning: Establish goals, develop strategies, identify actions to achieve identified 
strategies and goals, develop cost estimates, identify implementation resources, prepare, 
adopt, and disseminate the approved watershed plan. 

• Implementation: Secure resources needed to execute the plan, monitor, and document 
progress; revise plan as needed. 

 
WRMPs should  be locally-led and watershed-based with prioritized, targeted, and measureable 
implementation actions. The approach transforms the current system of water plans, largely 
organized by political boundaries, to one where plans are coordinated and consolidated on a 
watershed basis. 
 
1. Vision  
 

The vision is to align local water resources management planning on major watershed 
boundaries with a localized framework for developing prioritized, targeted, and measurable 
implementation plans directed to protecting and improving water resource benefits 
throughout the region. Wetlands provide a natural cornerstone for initiating this work that 
should also include associated chemical, physical, and biological considerations.  
 

2. Goals:  
 
• Acknowledges and builds off of existing local government structure, water plans and 

services;  
• Solicits input from and engages experts from agencies, citizens, and stakeholder groups;  
• Incorporates and makes use of scientific data and analyses;  
• Clearly outlines and identifies the responsibilities and actions necessary to achieve the 

goals of the plan; and  
• Focuses on implementation strategies and actions that are prioritized, targeted, and 

measurable. 
 

3. Guiding Principles 
 

WRMPs should use stream watersheds (and subwatersheds for larger river systems) as the 
appropriate scale for local watershed management planning. 
 
It is widely acknowledged that surface water resources should be managed at the watershed 
scale to achieve protection, restoration, and enhancement of the region’s valuable water 
resources. This determination is consistent with state and local water management policies 
for developing and implementing a comprehensive watershed management planning 
framework and approach. WRPPs will also help transform the current system of water plans, 
largely organized on political boundaries, to one where plans are coordinated and 
consolidated largely on a watershed basis. 
 
WRMPs should include prioritized, targeted, and measurable implementation actions that 
meet or exceed current minimum standards, where there is public consensus to do so. 
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Minimum standards are exactly that – minimum. Many resources warrant greater protections, 
especially where there is public consensus to do so. WRMPs are intended to increase 
collaboration, cooperation, and targeted efforts  among federal, state, and local resource 
management agencies across political boundaries directed to prioritized actions in the 
watershed. Most existing water management plans contain adequate inventories of resources 
and assessment of issues. WRPPs will build from this point, with an expanded focus on 
prioritized, targeted, and measureable implementation of restoration and protection activities. 
The intent is for these WRMPs to use existing plans, local knowledge, and available studies 
and planning documents to establish clear implementation timelines, milestones, and cost 
estimates that will address the greatest threats and provide the most environmental benefit 
unique to each watershed. 
 
WRMPs should strive for a systematic, watershed-wide, science-based approach to 
watershed management; driven by the participating local governments, citizens, and 
community groups. 
 
It is important for all communities to take part in managing their watersheds through goal 
setting, monitoring, restoring and protecting water resources and local habitats and ensuring a 
good quality of life for all who live, work, and recreate in those spaces. A “bottom up” 
approach for water management is envisioned. This allows the key discussions of major 
water resource issues, concerns, problems, goals, objectives, and potential solutions to 
originate and be first fully vetted at the stakeholder level. Promoting involvement and 
collaboration at the ground-level creates greater buy‐in and support at all levels of 
government. 
 
WRMPs should involve a broad range of stakeholders to ensure an integrated approach to 
watershed management. 
 
The underlying principle of watershed management is that land, people, and water are 
connected. People use land in a variety of ways, and affect ecosystems and ultimately their 
own communities for better or worse depending on the collective sum of their individual 
actions. Managing and protecting the environment while providing a high quality of life for 
people is a complex process that is most successful when governing bodies, community 
members, and experts in various fields are true partners in the planning process. WRMPs  
envision an approach that will pull parties together to focus on water resource management 
concerns and prompt action in a way that benefits everyone. 

 
WRPPs should embrace the concept of multiple benefits in the development and 
prioritization of implementation strategies and actions. 
 
Prioritized, multi-benefit projects provide benefits to more than one group or interest and 
address more than one environmental resource within a watershed. These types of projects 
are necessary to build the support of citizens and agencies, achieve water quality and quantity 
goals, and produce the environmental goods and benefits that a healthy watershed provides. 
Examples of multiple benefits might include a combination of any of the following: flood 
control, water quality benefits, ecological benefits, administrative efficiencies, recreational 
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and economic benefits, among others. Identification of and action on multi-benefit projects 
should be a priority in WRPP strategies and actions. 
 
WRMP implementation should be accomplished through formal agreements among 
participating local governments on how to best manage the watershed. 
 
Decision-making that spans political boundaries (and election cycles) is essential to fully 
implement watershed management activities and achieve established goals for the watershed; 
therefore, formal agreements outlining the means and methods for implementing these 
measures are also essential. 
 
WRMPs and implementation efforts should recognize local commitment and contribution. 
 
Locally supported and funded administrative, technical support, and outreach activities that 
leverage funding from the State and other sources will be key to ensuring sustainable local 
government capabilities and long-term success at both the local level and watershed scales. 
 

4. Intended Outcomes 
 

• Shared understanding and definition of prioritized, targeted, and measurable benefits in 
the watershed informed by existing science, studies, and proposed projects  

• Identified water quality goals and targets at the watershed level  
• Identified specific strategies and actions needed to achieve established restoration and 

protection targets  
• Included short-term (5 year) and long-term (10 year) quantifiable milestones  
• Identified implementation responsibilities and established timelines and cost estimates 

based on milestones  
• May serve to coordinate the collection, submission of requests, and enhanced ranking for 

funding from the State and other sources. 
 

5. Expected Benefits 
 

• Accelerated science-based, comprehensive management of water resources on a 
watershed basis  

• Plans focused on implementation that are prioritized, targeted, and measurable  
• Maximized benefits and outcomes through collaboration among water resources planning 

and conservation programs  
• Facilitated concept of shared services between local governments  
• A local means of establishing “essential watershed services” defined by the participants 
• Effective means to solicit input from and engage agency experts and stakeholder groups 
• Establish a framework for future collaborative efforts, grant application, and funding 
• Expanded local government partnerships for program efficiency and effectiveness (less 

planning, more coordination and implementation)  
• Help achieve consolidation of water plans  
• Effective means for incorporating watershed restoration and protection strategies into 

local comprehensive plans  
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6. Community Engagement 
 

Step 1. Initiate discussion with potential participants. 

This step may include multiple and variable sub-steps such as number of formal and 
informal meetings and discussions among participants. The sub-steps will vary by the 
local governments involved, their history of partnership and/or collaboration, and 
other potential factors. 

a. Gather local government participants based on the watersheds selected. 
Consider requesting resolutions from the boards of the participating local 
governments as a means of confirming support. 

b. Convene the participants to consider internal organizational matters  and 
process (e.g. project lead and procedures, plan development, etc.). 

c. Confirm intended planning boundary with participants. Invite additional 
participants if needed. Establish a project workgroup responsible for plan 
development. 

d. Project funding and resources are expected to be shared/provided by the 
participating organizations, augmented by additional grant funding and 
resources as they may become available. 

 
Step 2. Initiate planning.  

a. Gather preliminary issues and priorities through review of existing plans, 
studies, and information and response from stakeholders and agencies 
primarily associated with wetlands as they relate to land use, surface water 
resources,  wildlife habitat, groundwater discharge and stormwater runoff, low 
impact development, green infrastructure design, etc. 

b. Hold an initial planning ( ‘kickoff”) meeting with stakeholders to review and 
discuss the information gathered and input received.  
 

Step 3. Draft Plan. Steps may be iterative and will include input from stakeholders.  

a. Review and aggregate information from existing plans, land and water 
resource inventories, etc. Cited references and informational summaries 
should be suitable in most cases. Use the process to identify commonalities 
and gaps. 

b. Consider the aggregated information in setting priorities and targets. 
c. Develop an implementation plan and schedule. Assess if implementation 

actions are capable of producing measurable results. Consider informal review 
by stakeholders. 

d. Address any unresolved issues and finalize draft plan. 
  
Step 4. Submit draft plan for review and hold a public hearing.  

a. After the plan has been drafted, submit the plan to designated resource 
management agencies/authorities for review and comment. 

b. Schedule and hold a public hearing on the draft plan. A summary of 
comments received in the review period and the responses to those comments 
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should be made available to all stakeholders and commenters prior to the 
hearing. 

c. Upon acceptance, submit the plan for adoption by the participating 
municipalities. 

 
Step 5. Adopt the plan. 

Procedures for local adoption may vary depending on the jurisdiction (preferably as 
part of a community’s comprehensive planning process or similar enabling authority), 
as well as specific element of the Wetland Resources Management Plan for the region 
adopted as a technical appendix of the Dane County Water Quality Plan.  

 
Step 6. Implement, evaluate, and update the plan.  

a. Local development and use of an annual and/or biennial work plan and report 
between partners is recommended for accountability, e.g. holding an annual 
meeting in the watershed to discuss previous year’s accomplishments and 
confirm direction for the next year.  

b. Five year evaluation of performance is suggested and update of 
implementation plan and schedule as needed. 

 
Writing a plan on a watershed basis does not in any way mean ignoring what has already been 
developed or starting from scratch but, rather, working together to organize existing plans and 
information on a watershed scale and determining the most effect and efficient means for 
implementing those programs and projects that are capable of achieving measureable results. 
This planning framework promotes synergy of actions and allows streamlined funding and 
administration to maximize effectiveness and efficiency of efforts. Over time it is expected these 
individual WRMPs will combine  to form a Water Resource Management Plan for the region as 
a whole (an “umbrella plan”) sharing similar resource management goals and ambitions, but 
tailored to specific areas of the county depending on the resources and opportunities available. 
 

*** 
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Attachment A: Wetland Management Strategy Development 
 
It is important to understand that each wetland is unique. The physical setting and characteristics 
of the wetland determine the functions it can provide. How high a wetland is rated for certain 
functions and the number of functional categories in which it rates can help determine the 
wetland management strategy to be taken, as well as the appropriate tools to be used. Figure A-1 
illustrates the process for making management decisions for a specific wetland area or parcel.  
 
  Figure A-1. Wetlands Resource Management Planning Process 

Functional Assessment 
-Floral Diversity 
-Wildlife Habitat 
-Fishery Habitat 

-Flood/Stormwater Attenuation 
-Water Quality Protection 

-Shoreline Protection 
-Aesthetics/Recreation/Education 

 

Land Use and Policy Evaluation 
-Ownership 

-Adjacent Land Use 
-Existing Policy 

-Attitudes 
-Budget Priorities 

 

Management Strategies 
-No Action 

-Protect 
-Enhance 
-Restore 

 

Management Tools 
-Regulation 
-Acquisition 

-Resource Management 
-Education and Access 

 

Management Activities for Specific Wetland Functions 
-Fish and Wildlife Habitat 

-Flood Protection 
-Water Quality 

-Shoreline Protection 
-Groundwater 

-Recreation and Scenic Beauty 
-Corridors and Open Space 

Source: Adapted from UW-Madison Institute for Environmental Studies 1990 
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1. Functional Assessment of Wetlands 
 
The first set of factors in this approach is assessing the wetland functions and values at a 
particular site. There are various assessment methodologies that the DNR and others have 
developed to assess the health of wetlands and the benefits they provide. Some assessment 
methods require a great deal of professional expertise, while others can be done by trained 
volunteers. 
 
The Wisconsin DNR’s Rapid Assessment Methodology for 
Evaluating Wetland Functional Values (WRAM) was originally 
modified from the Federal Highway Administration method1 to 
be regionally specific to Wisconsin. It requires approximately 
four to eight hours of evaluation per wetland. While it provides a 
legally defensible evaluation in regulatory disputes, it can also be 
used as a less formal checklist to help guide resource evaluation 
and prescribe management activities. The evaluator should be 
someone with a basic knowledge of wetlands ecology, with some 
interdisciplinary training in botany, zoology, and hydrology; or teams of individuals could be 
formed with the necessary qualifications. A similar but somewhat refined methodology was 
developed by the Minnesota Board of Water and Soil Resources. The Minnesota Routine 
Assessment Method for Evaluating Wetland Functions (MnRAM) features an accompanying 
wetlands classification system and management recommendations discussed in Section III and 
presented in Figure 9 and Table 7. 
 
Either assessment can be used to assess the important functional characteristics of each potential 
site relatively quickly, providing the basis for more focused or in-depth evaluation during 
subsequent planning stages. The summary provides a four-level ranking system (Low, Medium, 
High and Exceptional) for each function. The qualitative nature of the answers can be effectively 
used to aid in developing alternative management strategies (Figure A-1). The assessment is 
meant to be used in an objective manner and to document best professional judgment. It also 
provides documentation and justification for management decisions.  

 
2. Land-Use and Policy Evaluation 
 
The second set of factors in this approach include an evaluation of land-use and policy elements, 
which are also very useful in determining subsequent management strategies and tools. This 
includes an assessment of the ownership and use of both the wetland and adjacent upland areas, 
as well as an assessment of budget and policy issues that govern its management. These may be 
determined by considering the following types of questions:  
 

• Who owns the wetland site and who owns the adjacent upland areas? 
• What is the land use adjacent to the wetland and within the watershed? How much of it is 

urban, residential, agricultural, forested, pasture, recreation area, parkland, highway or road? 

1 Adamus, P. et al. 1987. Wetland Evaluation Technique (WET): Methodology. NTIS No. ADA 189968. U.S. Army 
Corps of Engineers Waterways Experiment Station . Vicksburg, MS. 
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• What is the existing policy concerning wetlands in general and this site in particular? 
• Which government agencies or private organizations have jurisdiction or interest? 
• What are the attitudes regarding wetlands on the part of the landowners, the public, and 

the responsible policy makers? 
• What resources are available for wetland management? 

 
When the functional classification and the land-use and policy indicators have been determined, 
a decision can then be made as to which management strategy is most appropriate for a specific 
wetland area. 
 
3. Wetland Management Strategies 
 
Management strategies for specific wetland areas can be regarded in four basic categories: 
 
a. No action 
 
A wetland may already be adequately managed, both legally and physically, for the specific 
function(s) it provides; or there may be so little interest, budget, or justification that additional 
management efforts will not be successful or warranted at this time.  
 
b. Protection2 
 
This strategy is suitable for a site with currently desirable 
form or functions, but which may be threatened by existing 
or future impacts. Protection does not result in a gain of 
wetland acres or function. The most common forms of 
protection have been through federal and state wetland 
laws, local zoning, acquisition, and easements (such as for 
upland buffers). Physical protection from urban and 
agricultural runoff may be needed as well. 
 

Groundwater availability, surface water runoff, water 
quality, and erosion control are all interconnected 
elements of wetland protection. Erosion control and 
stormwater runoff management can be practiced in urban 
development in many ways. Some examples include: 
minimizing impervious pavement; building two-story 
buildings with smaller roof areas; incorporating more 
open space in development through “conservation 
design” techniques; maximizing groundwater recharge in 
areas where soil conditions allow; minimizing 

development on steep slopes; keeping slopes in natural vegetation; using flat / grassed filter 

2 See Protect Wetlands Using Regulatory or Voluntary Measures, Center for Watershed Protection. 2010. 
http://www.wetlandprotection.org/protect-wetlands.html#Increase stream buffer width to protect downstream 
wetlands. 

 

Sugar River Wetlands Southwest of Verona 

Stormwater Pond 
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strips or swales, rain gardens, catchment ponds and constructed wetlands; and providing buffer 
zones for surface water bodies. Special attention is particularly needed where runoff enters a 
buffer area so that it is spread out and does not cut channels or gullies through the buffer – 
whether it be forest, field, or meadow. 
 
It is also important to evaluate the 
adverse impact and increased runoff 
volumes from development caused 
by expanded impervious area in the 
watershed. Such runoff volume 
increases usually change the natural 
hydrology of the wetland, resulting 
in long-term adverse impacts. With 
the advent of more restrictive 
volume controls in recent years, this 
is usually more of an issue in older 
developed areas before these 
controls went into effect. 
 
Runoff management on agricultural lands has a long history from a soil conservation standpoint, 
since running water can carry tremendous amounts of soil and nutrients with it. For example, on 
many steep dry hillsides in Dane County, grazing results in extremely close cropping of the 
vegetative cover. This damages the cover, increasing runoff rates and volumes and making 
erosion likely. Stock are often allowed free access to stream banks for watering purposes. 
Without any protective devices, the banks are stripped of vegetation and trampled down. 
Sometimes feedlots even include stream banks. This is a common and damaging practice in 
southern Wisconsin that is easily preventable. 
 

Protection of springs is also needed. Springs have 
both scientific and scenic value, yet the prevailing 
idea has been to “improve” them by digging them out 
into ponds. Plants and animals in the water near the 
springhead may be displaced, and the berms allow 
invasion by exotics, and often have steep sides, which 
hamper wildlife access to the water’s edge. Although 
most of these changes would not be drastic for the 
wetland, there seems to be no clear evidence of gain 
from digging out springs. Often springs are used as 
stock watering areas, which usually means trampling 
and erosion of stream banks and deterioration of 
water quality. 

 
Sometimes protection is simply a matter of doing something differently than before, like fencing 
off an area that can result in significant improvement. Suggestions for runoff and erosion control 
measures can be found in any good soil conservation reference, or by simply contacting the 
County Land Conservation Division. 
 

Regulatory and Voluntary Wetland Protection 
Measures 

- Land Use Planning 
- Land Conservation 
- Aquatic Buffers 
- Better Site Design 
- Erosion and Sediment Control 
- Stormwater Treatment 
- Nonpoint Source Pollution Management 
- Watershed Stewardship 

 
Source: Center for Watershed Protection 

Livestock Access to Surface Waters 
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Wetland protection also requires nutrient 
management. Agricultural runoff carries fertilizers 
and manure. Urban runoff carries a variety of similar 
wastes from lawns and pets as well. Controlling these 
nutrients at the source is a much more effective 
strategy than trying to address the problem after they 
have been washed into the water. Buffer zones and 
catchment basins tend to be helpful only if the 
nutrients can be deposited and incorporated into the 
organic material there. 
 

c. Enhancement3 
 
This strategy is intended to increase one or more of the 
current functions performed by an existing wetland. 
Enhancement results in a change in wetland function(s), 
but does not result in a gain in wetland area. Enhancement 
may be focused pm a specific function such as water 
quality improvement, floodwater storage, or wildlife 
habitat. Care needs to be taken since focused, single-
purpose enhancement can lead to a decline in other 
functions (e.g., dredging a pond in an otherwise 
undisturbed wetland). Enhancement activities range from 

simple measures to more complex activities. Generally, wetland enhancement activities are used 
to restore severely degraded wetlands to higher quality sites. A wetland site may also have the 
potential to become more productive, useful, or aesthetically pleasing through additional 
improvements. For example, building a path or walkway can encourage greater public awareness 
and appreciation. Enhancement may also include management activities that do no involve 
changes in soils or hydrology, but may affect wildlife habitat and vegetation. These activities 
help compensate for natural processes that no longer exist. Examples include: prescribed burns, 
controlling invasive species, planting upland buffer zones, and providing nest boxes for wildlife. 
  
However, careless wetland enhancement can change 
the physical characteristics of a functioning wetland. 
Enhancing a wetland in one way can degrade it in 
other ways. Examples include impounding water 
behind a dike or dam at higher levels than historically 
present, or dredging a pond in a relatively 
undisturbed wetland. Adding more water to a wetland 
may create better habitat for fish, but it will decrease the ability of the wetland to hold flood 
waters and change the natural hydrologic regime of the wetland and its original habitat. These 
activities usually require permits and result in enhancing one wetland function at the expense of 
others. As more is learned about wetland diversity and functions, some practices undertaken with 
good intentions years ago, such as dynamiting ponds in woodlands or sedge meadows or planting 
reed canary grass, are today seen as unfortunate mistakes. Enhancement techniques should be 

3 See NRCS Conservation Practice Standard Code 659 
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs143_026454.pdf 

Nine Springs Wetlands Boardwalk and 
Observation Deck 

Examples of Enhancement Projects 
- Prescribed Burns 
- Invasive Species Control 
- Planting Upland Buffer Zones 
- Next Boxes for Wildlife 

Concentrated Animal Feeding Area 
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evaluated carefully because one generation’s enhancement could create unintended problems for 
the next generation. When wetland enhancement is undertaken, the project goals should include 
minimizing any decrease in current wetland functions. 
 
d. Restoration4 
 
This strategy is intended to return a degraded wetland or former 
wetland to pre-existing conditions or as close to that condition as 
possible. Restoration and enhancement projects may be difficult 
to distinguish from one another. The distinction is that restoration 
entails returning a wetland to a former state (e.g., filling a ditch so 
that a drained wetland becomes flooded again). Enhancement 
entails changing a wetland so that one or more functions are 
increased beyond their original state (e.g., diverting a small 
stream into a wetland so that the area has deeper water). 
 
A wetland may have been of higher quality in the past, but may have been degraded as a result of 
urban and agricultural activities. Many former wetlands of the state are significantly disturbed 
and have been altered by ditching, drain tile installation, stream channelization, and 
sedimentation. These areas generally have hydric soils typical of wetlands and may have some 
wetland plants growing among weeds or crops. The key to wetland restoration is re-establishing 
the original hydrology and restoring natural processes of the area, including the original native 
plant cover. Restoration requires knowledge of the wetland type prior to disturbance. The 
objective is to emulate a natural, self-regulating system that is integrated ecologically with the 
landscape in which it occurs. It is not necessary (or even possible in many cases) that a system be 
returned to a pristine condition.5 The cause of the degradation will usually determine the 
restoration strategy. 
 
Two general types of restoration are as follows: 

1) Rehabilitation – restoration in an existing wetland 

2) Re-establishment– restoration in a former wetland 

 
Rehabilitation results in a gain in wetland function, but 
does not result in a gain in wetland area. A degraded 
wetland is a wetland with one or more impaired 
functions due to human activity. When determining 
whether or not a wetland is degraded, the following 
should be considered: physical alteration, such as the 
conversion of one wetland system to another; chemical 
contamination, such as that washing in from adjacent 
lands; and biological alteration, such as the significant 
presence of non-native invasive species. An example 

4 See NRCS Conservation Practice Standard Code 657 
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs143_026340.pdf 

5 U.S. EPA Definitions and Distinctions http://water.epa.gov/type/wetlands/restore/defs.cfm 

Lodi Marsh Restoration Site 

Wetlands Rehabilitation 
Project in Tenney Park 
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would be fencing out cattle to allow the wetland vegetation to regenerate, or eradicating invasive 
exotic species and replacing them with native plants. 
 
Re-establishment results in the restoration of a former wetland and a net gain in wetland area. A 
former wetland is an area that was once a wetland but has been modified to the point it no longer 
has the hydrologic characteristics of a wetland. For all practical purposes, the area is considered 
an upland. An example of re-establishment would be filling a ditch or breaking field tiles to re-
establish a former (drained) wetland. 

 
Experience gained from hundreds of wetland restorations, 
enhancements, and alterations implemented across the 
state during the last 50 years indicates that the most cost-
effective and successful approach to wetland restoration is 
to restore degraded/formerly drained wetlands by undoing 
that which was done to harm them.  
 
 

 
 
e. Creation6 
 
This strategy is intended to convert a non-wetland (either dry land or unvegetated water) to a 
wetland. Putting a wetland where one did not exist before is usually a difficult undertaking. The 
primary challenge in creation projects on dry land is bringing water to a site where it does not 
naturally occur, and establishing wetland vegetation on soils that are not hydric. Creating 
wetlands from open water is less difficult, because of the existing water source. However, it 
often requires placing sediment or other fill into existing aquatic habitats, destroying one kind of 
aquatic habitat to create another. Wetlands may be created by impounding water behind a dike or 
dam or excavating surface soils in upland areas to create a depression. These efforts are costly 
and labor-intensive and the resulting “wetland” may not fit into the landscape and may never 
function as a natural wetland. The engineering and regulatory challenges of these projects are so 
complicated that professional expertise and oversight are almost always required. 
 
While creation is possible, it typically requires 
significantly more planning and effort than restoration 
projects, and the outcome of the effort is more difficult to 
ensure or predict. Many attempts to convert uplands to 
wetlands usually result in ecosystems that do not closely 
resemble natural wetlands and provide limited wetland 
functions, such as water quality protection. The best 
applications for so-called “constructed” wetlands is to 
recreate the filtration and nutrient absorption of a natural 
wetland for wastewater or stormwater treatment, not to 
create a replacement for a natural wetland.7 

6 See NRCS Conservation Practice Standard Code 658 
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs143_025863.pdf 

MMSD Lagoon Restoration Project 

Constructed Stormwater Wetland 
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The outcome of a creation and enhancement project is often difficult to predict because 
essentially these projects try to produce a new ecosystem. With restoration projects, outcomes 
are more predictable (although there may still be some uncertainty depending on the type of 
wetland, extent of degradation, and many other factors). But for the most part, restoration is 
more likely to have a positive outcome in terms of improving wetland resources. 
 
f. Mitigation8 
 
An additional term associated with discussions of 
restoration, enhancement, and creation is mitigation. 
Mitigation is often short for “compensatory mitigation” 
and means wetland restoration, enhancement, or creation 
for the specific purpose of compensating for the 
unavoidable damage or destruction to a wetland resulting 
from a development project. There are usually a number of 
regulatory requirements that must be met to ensure that the 
wetland activity provides adequate compensation for the 
associated wetland loss; most notably, following a 
sequence of first avoiding, then minimizing, and finally compensating or restoring wetlands in 
another area. When compensation in another area is the only option, it is crucial to find a site in 
the same area of the watershed so as to minimize the adverse impacts of wetland loss on the 
watershed and its hydrology. Replacement often requires restoring a larger amount of wetland 
than the amount lost to provide a margin of safety and to account for the temporary loss of 
function before the restoration achieves success. Experience in mitigation indicates that small 
mitigation projects are generally not successful. Therefore, large mitigation projects are often 
“banked” and many small wetland losses are credited to the banked wetland for several years. 
More information on the regulatory requirements of compensatory mitigation can be obtained 
from agencies involved in wetland regulation, especially the Army Corps of Engineers or the 
Wisconsin DNR.  
 
4. Wetland Management Tools 
 
Overall, the terms protection, restoration, and enhancement describe a collection of management 
actions or activities. Any combination of these strategies may be used in managing a specific 
wetland area. Determining which of these management strategies is most appropriate for a 
specific site is the principal focus of the management decision process, which leads to specific 
management tools (Figure A-1). 
 
  

7 See NRCS Conservation Practice Standard Code 656 
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs143_025770.pdf 
8 See WDNR Wetland Compensatory Mitigation Guidelines  http://dnr.wi.gov/topic/Wetlands/mitigation/guidelines.html 
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The tools available to implement a wetland management strategy fall into the following four 
general categories: 

 
1) Laws and Regulations 

2) Alternative Land-Use Management Techniques (Acquisition) 

3) Wetland Resource Management Activities 

4) Education and Access 

a. Laws and Regulations 
 
The Framework for Wetland Resources Management 
in the Capital Area is based on existing laws and 
regulations and does not propose those laws and 
regulations be expanded or changed. This section 
describes the existing legal and regulatory framework 
for protecting wetlands. Protection through regulation 
is appropriate where public access is not needed, and 
allows lands to remain in private ownership. Existing 
regulations include wetland and shoreland zoning, 
subdivision regulations, official mapping, and federal, 
state and local permit processes. 
 
Where public access is required for recreation, for structures such as detention basins, or where 
access is needed for public maintenance of stream channels and structures, it is generally 
necessary to acquire lands through dedication or purchase. Public acquisition through dedication 
or purchase may also be required to protect important wildlife habitat or resource areas that are 
vulnerable to development and which are not adequately protected through zoning or other 
regulatory means. In other cases, conservation easements may be used where fee-simple title is 
not needed. 
 
The following highlights some of the regulatory mechanisms for protecting wetlands and 
associated water features. 

Federal 
 
- Section 10 of the Rivers and Harbors Act 1899 regulates all structures or work in or affecting 

the navigable waters of the United States, including wetlands, such as dredging and discharge 
of fill materials. 

 
- Section 404 of the Clean Water Act of 1977 requires the U.S. Army Corps of Engineers to 

regulate the discharge of dredge and fill materials into waters of the United States. 
 
- Section 401 of the Clean Water Act of 1977 requires state water quality certification before a 

permit is issued for construction or operation of facilities that may discharge into navigable 
waters, including wetlands. 
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- 1996 Federal Farm Bill, administered by the U.S Dept. of Agriculture, includes the Wetland 
Reserve and “Swampbuster” programs which provides cost-share funding for restoring 
wetlands drained for agricultural purposes prior to December 23, 1985, while denying USDA 
farm benefits for wetlands altered after that date. 

 
State of Wisconsin 
 
- DNR Administrative Code NR 1.95 establishes the basis for state wetland regulations, stating 

as a matter of policy that “wetlands shall be preserved, protected, restored, and managed to 
maintain, enhance or restore their values.” DNR makes regulatory decisions concerning the 
issuance of permits for activities which affect wetlands such as sewer extensions, dredging 
and filling, stream course alteration, etc. 

 
- NR 103 establishes water quality standards for wetlands. NR 103 requires that all practicable 

alternatives be taken to avoid and minimize impacts to wetlands, and that permitted actions 
produce no significant adverse impacts to wetland functions and values. 

 
- NR 299, Wis. Stats., establishes the procedures and criteria for making water quality 

certification determinations under the authority granted by Section 401 of the Clean Water 
Act. NR 299 certifications apply to all federal permits in which discharges to the waters of 
the state are concerned. Denial of certification is a veto of a federal permit. Certification 
decisions are based on standards and procedures established in state water quality standards 
for surface waters (NR 102) and wetlands (NR 103). These standards are also applicable to 
most DNR regulatory, planning, resource, and financial aid determinations which may 
impact the quality and use of wetlands. 

 
- NR 350 establishes the standards for wetland compensation mitigation following the general 

sequence of first avoiding, then minimizing, and finally mitigating unavoidable wetland 
losses. Mitigation is the restoration, enhancement or creation of wetlands for the purpose of 
compensating for unavoidable wetland impacts that remain after all appropriate and 
practicable avoidance and minimization has been achieved. Replacement must first be 
considered on-site or in close proximity to the area being impacted. Off-site replacement may 
be allowed if on-site replacement opportunities are not expected to have long-term viability 
(such as incompatible adjacent land uses), or off-site replacement would provide greater 
ecological value. In most cases, the Standard Compensation Ratio is 1.5 acres of wetland 
compensation for each acre of wetland impacted. 

 
Wetland mitigation banks have also been developed 
in some areas of the county and the state. They help 
facilitate off-site wetland mitigation requirements for 
unavoidable wetland losses in a predefined service 
area. Examples include the WDOT wetlands bank at 
Patrick Marsh, associated with the reconstruction of 
U.S. Highway 151, and the Dane County Highway 
and Transportation Department banking site at Lodi 
Marsh, associated with the runway expansion at the 
Dane County Airport. 

Peat Being Removed and Replaced by Mineral Soils 
as Part of a Runway Expansion Project at Dane 

County Airport 
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While previously only allowed for municipal and state highway transportation projects, the 
scope of wetland mitigation has recently been expanded to include private development as 
well. A developer may purchase credits from an approved mitigation bank and apply them in 
the Compensation Service Area. This is defined as the area within a 20-mile radius of the 
project site, the same county, as well as the same DNR Geographic Management Unit 
(GMU) or river basin. In Dane County this includes the Lower Wisconsin, the Sugar-
Pecatonica, the Upper Rock, and Lower Rock River basins. However, there currently are no 
private wetland banks in Dane County. 

 
- NR 353 facilitates the regulation of projects whose purpose is wetland conservation by 

establishing a process to review activities associated with the restoration of former wetlands, 
the enhancement of degraded wetlands, and the maintenance or management of existing 
wetlands.  

 
- Chapters 30 and 31, Wis. Stats. deal with the authority of DNR to regulate activities in and 

near navigable waters, and the construction and operation of dams and bridges. Wetlands 
below the ordinary high water mark are regulated under this chapter using NR 103 standards. 

 
- Chapter 92, Wis. Stats. requires each county to create a special Land Conservation 

Committee (LCC) responsible for developing and encouraging the implementation of federal, 
state, and local programs aimed at conserving soil, water, and associated natural resources. 
Land Conservation Division (LCD) staff work directly with farmers, landowners and 
businesses to promote conservation and install Best Management Practices. 

 
- Wisconsin State Statutes also provide shoreland (s. 59.692), wetland (s. 59.692, 61.351, and 

62.231), and floodplain (s. 87.30) zoning oversight. They require the adoption of local 
ordinances regulating activities in the shoreland zone and 100 year floodplain that include at 
least state minimum requirements. DNR rules further lay out the minimum requirements for 
shoreland and wetland regulations in unincorporated areas (NR 115), wetland regulations in 
incorporated areas (NR 117), and floodplain regulations in incorporated and unincorporated 
areas (NR 116). 

 
- With regard to water quality, significant progress 

has recently been made in terms of statewide 
water quality performance standards (NR 151), 
stormwater permit requirements (NR 216), as well 
as Dane County’s own recently updated Erosion 
Control and Stormwater Management Ordinance 
(Chapter 14). These requirements include 
infiltration and, in the case of Dane County, 
temperature control requirements for all 
development activity in watersheds possessing 
coldwater streams. Also under the unique 
authority granted to the Dane County Lakes and 
Watershed Commission (Wisconsin Act 324), Dane County may establish minimum water 
quality standards that supersede less restrictive city and village requirements. 

Stormwater Pond 
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Local 
 
At the local level, pertinent laws begin with county jurisdiction over unincorporated areas, along 
with specific cities, villages, and towns with their own regulations. In keeping with NR 115 and 
NR 116, Dane County has adopted shoreland, shoreland-wetland, and floodplain zoning 
ordinances (for the unincorporated areas only). Ordinances include a specific listing of permitted 
uses in the shoreland-wetland district, as well as listing other allowed uses requiring a 
conditional-use permit. The ordinance specifies that all uses not listed are prohibited unless a 
rezoning should occur, which shall not have a significant impact on any of the wetland functions. 
Final approval of the zoning amendment must be made by DNR whose authority supersedes that 
of the county. It is important to note Dane County ordinances are more stringent than the state 
minimum requirements, and encompass all wetlands greater than two acres in size, compared to 
the state minimum five-acre standard. It should be further noted that given the cumulative impact 
of wetland loss (especially in urbanizing areas), national research suggests the current size cutoff 
in most zoning ordinances (either 5 or 2 acres) is too large. Cumulatively, wetlands smaller than 
2 acres can perform important water quality functions, especially in watersheds that have few 
remaining wetlands. 
 
Under to NR 117, cities and villages are also required to adopt wetland protection ordinances for 
municipal shoreland areas. To aid cities and villages in establishing and meeting shoreland-
wetland zoning standards, DNR published a model ordinance. In Dane County, all of the cities 
and villages have also adopted the more restrictive two-acre county standard. 
 
In addition to zoning, communities may use subdivision regulations to protect wetland resources. 
Subdivision ordinances apply when a parcel of land is divided into lots for sale or development. 
Many communities use subdivision regulations to protect wetland resources by imposing site 
restrictions, design standards, and open space dedication requirements. Subdivision regulations 
often include specific design standards for width and alignment of parkways and drainageways, 
and public easements adjacent to streams to anticipate potential flow volumes. Besides 
easements, the regulation may require dedication of land to the public for resource protection and 
open space or recreation purposes. Often plat approval is conditioned upon compliance with 
design standards for critical areas, or adequate protection or preservation of certain 
environmental features in the site development plan. 
 
Municipalities are also required to adopt and periodically update a comprehensive land-use plan 
to provide a legal basis for land use decisions. “Smart Growth” legislation (§66.1001 Wis. 
Stats.) defines nine basic elements, various consistency requirements, and procedures for 
adopting local comprehensive plans before January 1, 2010. Many municipalities have 
developed their plans with considerable public input and participation. This is especially 
important when natural areas such as wetlands are protected, even partially, by local land use 
decisions not mandated by state or federal law. 
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Areawide Water Quality Planning 
 
Although communities can expect urban areas to expand to accommodate anticipated future 
growth, residents can (and do) insist that their municipalities require developers to address the 
impacts of their development on the ground and surface water resources of the area. As the 
areawide water quality planning agency for Dane County, the Capital Area Regional Planning 
Commission (CARPC) oversees the approval of amendments to existing Urban Service Areas. 
These reviews are promulgated under NR 121 in order to avoid impacts to ground and surface 
waters as well as foster efficient provision and use of public services and facilities, such as 
sanitary sewer service. These decisions are guided by the Dane County Water Quality Plan, the 
Dane County Land Use and Transportation Plan, as well as other adopted county and municipal 
plans. The Regional Development Plan Map (Map A-1) illustrates the framework for making 
decisions relative to growth and development in the region.9  
The map shows the following three elements: 
 

1) Urban Service Areas – areas of planned urban development expected to receive public 
sanitary sewer service; 

2) Rural Areas – rural development using on-site wastewater treatment systems and 
farmland preservation areas; and 

3) Open Space Corridors – sensitive natural areas and environmental resources intended to 
be protected from development. 
 

Open Space Corridors may be further distinguished between urban Environmental Corridors  
and rural Resource Protection Areas. 
 

As amendments to the Urban Service Areas are 
proposed, CARPC staff evaluate the anticipated 
development and recommend measures to address the 
anticipated impacts of development. Environmental 
Corridors, including wetlands and related buffers, are 
protected from urban development. Usually, specific 
erosion control and stormwater management measures 
are included as a condition of approval of the 
amendment area. Project sponsors are usually willing 
to accept these requirements. Recommendations may 
also be included to maximize infiltration of rainfall in 
order to offset loss of groundwater recharge. These 

measures are incorporated into the design and construction of the development and result in 
reducing the adverse impacts of development, especially in conjunction with a community’s own 
ordinances and stormwater plans. The landscape design of the Environmental Corridor areas is 
also an important factor in the effectiveness of buffer areas in protecting wetlands from adverse 
impacts. 
 

9 Dane County Regional Planning Commission. 1997. Dane County Land Use and Transportation Plan. Madison, 
WI. 
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In some cases, innovative development designs may incorporate additional measures for resource 
protection. For example, planned unit development districts and cluster design have been used 
which involves increasing densities in some areas of the development while leaving the 
remaining areas in permanent open space. Overall density is maintained while the amount of 
open space is maximized. Maximizing open space helps provide a natural buffer between the 
development and the wetland, thereby minimizing adverse impacts. 
 
b. Alternative Land-Use Management Tools (Acquisition)  
 
Existing laws and regulations may not be sufficient in carrying out an effective wetland 
management strategy. Various alternative land-use management tools have been developed 
which provide additional flexibility and landowner incentives for promoting wetland resource 
protection, restoration, and enhancement goals. 
 
Acquisition plays one of the most important roles in 
wetland management. In addition, the lands surrounding 
the wetland may be just as important as the wetland area 
itself. Typically, public acquisition and incentives are 
needed for environmentally sensitive areas which cannot 
otherwise be adequately protected by regulation. There 
are various acquisition techniques which are available, 
depending on the circumstances surrounding the property 
and agreements that can be reached with landowners. 
Such agreements require mutually acceptable and 
beneficial terms for all parties. 
 
In this regard, this framework establishes a useful planning process and additional justification 
for focusing financial and technical resources into these important areas. More specifically, 
cities, villages, towns and counties are authorized under state statutes to acquire and develop 
property for a variety of purposes including (among others) parks, recreation, public use and 
natural resource protection. Acquisition of property rights may be accomplished in several ways, 
including: (1) purchase of fee-simple interest in a property; (2) purchase of lesser interest in the 
property (e.g., easements); (3) acquisition of development rights; (4) dedication of lands by 
developers; or (5) gifts and donations. 
 
Fee-Simple Purchase 
 
The simplest method of acquiring a wetland and surrounding property is through fee simple 
purchase. Traditionally, local units of government have acquired public parkland, recreational 
and other natural resource areas through outright purchase. Fee-simple acquisition is the 
purchase of all rights to a specific property. Local units of government often seek financial 
assistance for purchase and development of parklands and natural resource areas from federal 
and state cost-share funding programs (e.g., State Stewardship Fund, Community Development 
Block Grants, DNR matching funds, etc.). 
 
Private sector involvement in the purchase of critical environmental resource areas and 
recreational and open space lands has also increased in recent years. For example, land trusts are 

Lodi Marsh Wildlife Area 
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private non-profit groups directly involved in land transactions, through donation or purchase, 
that protect open space and recreational lands and natural resource areas. In Dane County this 
includes the Dane County Natural Heritage Land Trust, Gathering Waters, as well as other 
national and state environmental groups such as the Nature Conservancy. Land that falls outside 
the jurisdiction of state and local public agencies might thus be protected from development 
through land trust acquisition. Another aspect of this is that management (removal of exotic 
species, habitat restoration, etc.) is often enhanced through the actions and activities of 
concerned citizens involved with these groups. 
 
Purchase of Easements 
 
In instances where fee-simple title is not needed, the 
acquisition of partial interest in a property or easement 
may be more appropriate. Under an easement the owner 
continues to own the land but sells or donates certain 
rights. These may include the right to develop, the right 
to drain, crop, etc. Common examples of easements 
include the following: 
 

(a) Conservancy easements – to preserve or restore environmentally sensitive sites without 
allowing public access. 
 

(b) Access easements – to allow public access to private lands for hiking, fishing or other 
recreational purposes, or for maintenance of drainage facilities. 

 
Acquiring easements is also appropriate for lands bordering sensitive areas. These surrounding 
areas serve as important buffers, providing protection from upland land uses and impacts, 
enhancing water quality, providing valuable wildlife habitat, etc.  
 
Acquisition of Development Rights 
 
A Purchase of Development Rights (PDR) Program allows a landowner to sell his or her 
development rights to a parcel of land. The buyer, usually a public agency or conservation 
organization, buys the “development potential” of the land from the seller, who keeps ownership 
of the property and receives cash payment for the development rights. The development potential 
is defined as the difference in value between the current use of the land (e.g. farmland) and its 
market value as developed land. Thus the seller can choose to sell the property or pass it on to 
other family members to continue to farm and enjoy later on, but they cannot develop it. The use 
of the land is restricted to agriculture or open space, depending on the rights sold, and usually 
recorded through a deed restriction which follows the title on the land. The Town of Dunn 
currently administers a PDR program used to maintain and protect productive farmland from 
development. The American Farmland Trust is another private organization that purchases 
development rights from farmers who want to continue farming and maintain valuable farmland. 
Protection of wetlands could also be incorporated into these agreements. 
 
A variant of this preservation tool is the Transfer of Development Rights (TDR) Program. A 
TDR program allows the transfer of development rights or potential from properties in “sending 

Buffer Easement 
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areas” to properties in “receiving areas.” Sending areas are designated areas where the 
community wishes to preserve resources or limit development. Productive farmlands and 
environmentally sensitive areas are examples of sending areas. Receiving areas are designated as 
appropriate for new or additional development, usually areas provided with public sewer and 
water, roads, and other public infrastructure. TDR programs are being studied in Dane County, 
but have not yet been implemented. 
 
Dedication of Lands by Developers 
 
Overall, urban Environmental Corridors and rural Resource Protection Areas form a continuous 
Open Space Corridor system throughout the county and its cities and villages (Map A-1). In 
Urban Service Areas, adopted Environmental Corridors provide an important basis for land 
dedication by developers and subdividers, especially environmentally sensitive features such as 
wetlands, floodplains, streams and drainageways. The Environmental Corridors are commonly 
used to help direct development away from these areas, and provide necessary buffers. Density 
tradeoffs may also be used for enhancing or protecting a particular resource, while providing 
flexibility and minimizing any loss in development potential for the site. 
 
In rural areas, Resource Protection Areas are 
defined in town plans and protected through 
zoning or other regulations. There is less pressure 
for development of these lands, therefore less land 
is usually needed for public open space and 
recreational use. As a result, most of the lands in 
rural resource protection areas remain in private 
ownership. These lands are typically more 
conducive to easements or similar private 
agreements. 
 
At the local level, subdivision and Planned Unit 
Development (PUD) ordinances often require that a portion of the property be dedicated by the 
developer for the purpose of park, open space, or providing access to lakes and streams. In lieu 
of dedication, the developer may provide a payment of fees during the land development process. 
In addition to providing recreation and open space areas, dedication is a commonly used tool to 
preserve and protect drainage greenways on developing lands, and to help maintain water 
quality. 
 
Gifts or Donations 
 
Landowners may also give land or partial rights to the land for public use to a local unit of 
government or public trust. Gifts are usually granted because the landowner wishes to preserve 
the natural qualities and value of the land, as well as receive certain tax benefits. Another type of 
agreement establishes a life estate condition on the property. Through this, a property could be 
donated (or sold) to a unit of government when the donor or direct heirs die. 
 
  

Pheasant Branch Conservancy 
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c. Wetlands Resource Management 

 
Wetlands resource management means modifying or manipulating a wetland to restore an 
historic function, improve an existing function, or further protect it from adjacent land-use 
impacts. Wetland resource management tools generally include hydrologic modifications, 
biologic improvement, water quality / stormwater management, education, and improved access. 
 
Hydrologic Modification 
 
By altering the natural water-level fluctuations a few inches for relatively short periods of time, it 
may be possible to restore and improve the functions and value of a wetland. In many cases this 
may simply entail reversing the impact that has occurred. For example, if a channel is dug 
through a wetland, the water is drained more quickly out of the wetland, thus dropping the water 
table. If this channel were removed or modified to direct flow back through the wetland, the 
water table would likely return to near historic levels, with an accompanying return of associated 
wetland plants and animals. 
 
Common methods for restoring water levels in wetlands include:  
 

1) Plugging drainage ditches or breaking 
subsurface tile lines – probably the 
most cost-effective alternative, where 
feasible. 

 
2) Restoring original flow patterns, stream 

channels, meanders, or open water 
areas – local stormwater management 
may be needed to control both the 
quantity and quality of flow. 

 
3) Controlling water flowing out of the 

wetland by placing an outlet control 
structure down-gradient – although 
potentially expensive or impractical in some cases 

 
Biologic Improvement 
 
Biologic improvement is generally associated with returning an impaired wetland to a more 
natural condition. This can be done by selectively removing unwanted plant species, 
transplanting desired native species, or adding beneficial species. Biologic improvement can also 
aid in the development of a particular wetland function such as restoration of wildlife habitat, 
flood control or sediment trapping. Biologic improvement may include: 
 

Original Stream Meander Evident in the Door Creek Wetlands 
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1) Functional improvement – to restore 
the utility of a site, such as for wildlife 
habitat or sediment trapping. 
 

2) Resource improvement – to attempt to 
restore a native community at a site to 
achieve a stable and enhanced 
ecosystem. 
 

3) Aesthetic improvement – to 
emphasize the visual aspects and 
natural feeling, such as through 
natural landscaping. 

 
Water Quality / Stormwater Management 
 
Proper erosion control and runoff management during construction and after development are 
critical to protecting wetlands and downstream waterways. Development does not have to occur 
in the wetland to have an effect on the wetland. Effective construction site erosion control 
measures such as berms and stone weepers can be used to reduce erosion and sedimentation from 
a construction site. For larger development projects, runoff can be intercepted or impounded in 
detention / sediment basins or wet ponds until the sediment and other pollutants can settle out, 
thereby minimizing the effects of pollution and nutrient / sediment loading on receiving water 
features. 
 

Another area of urban stormwater management is the 
design and maintenance of the stormwater drainage 
system itself, usually managed by a municipality. The 
primary emphasis in the planning and management of 
the stormwater drainage systems is on preparing overall 
stormwater management plans, which incorporate both 
water quantity and quality considerations. Management 
practices applicable to stormwater management systems 
include stormwater detention and infiltration practices, 
incorporating natural drainage into the stormwater 
collection  

 
network where possible (rather than reliance on 
underground storm sewers), channel and shoreline 
stabilization, vegetation management, and 
protection of floodplains, wetlands, and infiltration 
areas. Consideration should also be given to 
installing “treatment trains” or series of pollutant 
removal practices prior to discharging to the 
wetland itself (such as sedimentation forebays, 
infiltration trenches, etc.). 
 

Stormwater Management in the Early 
Stages of Development 

Artificial Wetland for Water Quality Treatment 
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Given the potential for wetland degradation, plans for routing stormwater to a natural wetland or 
modifying a natural wetland to increase its storage capacity or water quality functions should be 
scrutinized carefully, even where upland stormwater treatment practices are present. Where site 
conditions are favorable, constructing an artificial wetland or infiltration basin in an upland area 
is a preferable stormwater management option, prior to discharge to a natural ecosystem. 
 
Given the difficulty and expense of treating urban stormwater once it has reached surface waters, 
it is imperative that local governments and private property owners do as much as possible to 
attack the problem at the source; such as controlling litter, collecting leaf, yard, and garden 
waste, street cleaning, and controlling erosion and runoff from construction sites. In order to 
have a significant overall impact on urban nonpoint source pollution, it is necessary to pursue all 
of these approaches and management practices together – both public and private, on-site as well 
as off-site. 
 
Adjacent lands can also impact the scenic qualities of a wetland. Incompatible development can 
be blocked from view by aesthetic barriers or some form of natural screening such as trees or 
shrubs. The adjacent development itself may also be altered in such a way as to make it more 
compatible with the scenic qualities of the wetland, such as using natural-looking colors and 
materials. Buffer strips of natural vegetation can also provide an effective barrier, helping to 
reduce the negative impacts of urbanization. 

 
Farmers can also adopt conservation best management 
practices to protect wetlands from sediment, nutrients, and 
pesticides. Traditional practices generally include contour 
farming, conservation tillage, grassed waterways, diversions, 
and terraces. In some cases, structural measures may be 
required such as manure storage structures, or nutrient 
management plans used to systematically limit and apply 
manure and fertilizers to cropland. In other cases, enrollment 
in the Wetland or Conservation Reserve Programs may be 
warranted – all part of a comprehensive land management 
system. 
 

The overall objective of upland management is to increase infiltration, reduce runoff, and 
minimize erosion and the potential for sedimentation and discharge of other pollutants. While 
soil loss and agricultural productivity is a concern nationally, in Dane County water quality is 
also a primary concern. The process for addressing these and related problems is continually 
evolving, each case beginning with a farm conservation plan. A conservation plan recommends 
protection measures or BMPs based on the natural resources a farmer has under his control. 
Since nutrients, especially nitrogen and phosphorus, are closely associated with the sediment and 
the stormwater runoff, BMPs can significantly decrease sediment and nutrient loading to area 
waters. 
 
While traditional soil and water conservation practices have been developed to maintain 
agricultural productivity and help protect water resources, additional land management practices 
may be needed. These land management practices serve to increase infiltration, protect water 
quality, and improve habitat diversity and natural productivity. There are a variety of practices 
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and incentive programs to choose from, based on a specific application. Buffer areas of natural 
vegetation are particularly effective in trapping sediment and nutrients, as well as providing 
nesting cover and habitat for wildlife. Wetlands no longer being actively farmed can likewise be 
restored, also trapping nutrients and sediment more effectively and capturing and releasing 
floodwaters more gradually. 
 
The Dane County Land Conservation Division is often the first point of contact in providing 
assistance to farmers in addressing these concerns. In addition, programs such as the USDA 
Conservation Reserve and Wetland Reserve Programs provide funding to retire active farmland 
and restore wetlands in highly sensitive areas, especially along waterways. This is in addition to 
various other federal, state, and local incentive programs for protecting farmland and restoring 
wildlife habitat. 
 
d. Education and Improved Access 
 
Promoting a better understanding and appreciation of 
wetlands by the general public is an important part of any 
wetland management program. Awareness is the first step 
in protecting, enhancing and restoring these significant 
resources. Such awareness might best be achieved at a 
wetland site, making the wetland an educational tool in 
and of itself. Examples include self-guided nature trails, 
guidebooks, signposts, etc. Wetlands are often not easily 
accessible. Depending upon the management strategy 
selected, it might be desirable to provide limited access to 
the wetland. Footpaths, trails, and boardwalks are useful, 
sometimes simple forms of providing access for outdoor 
resource appreciation. In other cases it may be better to 
manage access by blocking entry points and posting signs to prevent misuse or damage to 
sensitive areas (e.g., all-terrain vehicles, four-wheel drives, etc.). 
 
Education can also have a significant impact when property owners receive information on how 
their actions can affect a certain wetland. Case studies could be showcased describing examples 
of successful restoration projects and efforts. The principal aim is to increase public 
understanding of and appreciation for the values and functions of wetlands, and the need for their 
protection and enhancement. A change in attitude will bring about a change in an individual’s 
behavior and actions. The key is for each person to realize that individual actions, whether 
positive or negative, do make a difference. 
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5. Management Activities for Specific Wetland Functions  
 
If it is determined that a particular function is of high quality for a wetland, the management goal 
may be to protect or enhance that particular function. Specific management strategies and tools 
can then be developed for the various functions exhibited by a particular wetland. Attachments 
B and C provide more specific examples of site planning and management activities that may be 
undertaken to promote various wetland functions.10 
 
 

10 Adapted from the University of Wisconsin-Madison Institute for Environmental Studies. 1990. Urban Wetlands in 
the Yahara-Monona Watershed: Functional Classification Management Alternatives. Water Resources 
Management Program Workshop. Madison, WI. 

Wetland Brief 
 
Good planning is a critical but often overlooked stage of wetland resource management 
projects. Inadequate planning is often cited as a major reason projects fail to result in self-
sustaining, naturally-functioning systems. Here are just a few reasons planning is so 
important: 

• Planning requires collecting information about the local area, potential protection, 
restoration, or enhancement sites, historical trends, and other topics that will help in 
understanding and developing a successful strategy for the project being initiated 

• Planning will help in choosing the best site to achieve one’s goals, or if a site has 
already been chosen, planning will help determine the most reasonable goals for the 
site 

• Planning will help in establishing clear and feasible objectives given the available 
opportunities as well as other factors that could constrain the project 

• Planning helps identify the activities, materials, and labor that will be needed to 
achieve the project’s goals 

• Most importantly, a clear wetland management planning strategy will help explain to 
other people, including potential funders, partners, and the local community, what is 
to be accomplished 

Attachments B and C  outline important considerations in tackling an individual  project. 
Not every project will require all of the planning steps described therein, nor will everything 
in each step be needed. The extent of the planning required will depend on the condition of 
the project site, the surrounding landscape (both natural and jurisdictional), as well as one’s 
ambition or goal. More complex projects will likely require more planning – all depending 
on the opportunities and resources available. Ideally, individual projects should be developed 
as part of a larger, more comprehensive wetland plan for the immediate area as well as for 
the region as a whole. 
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Attachment B: Wetland Resource Management Projects 
 
Public interest in the renewal of natural ecosystems has grown steadily during the past few 
decades. While protecting and preserving habitat is the key to environmental health, there is 
growing recognition that restoration and enhancement efforts are also needed to recover 
ecosystems that have been previously degraded or destroyed. Prior to the mid-1970s, the 
draining and destruction of wetlands were accepted practices – even encouraged. Wetlands were 
regarded as wastelands and many were ditched and drained to support agricultural uses, filled for 
urban development, diked for water impoundments or to reduce flooding, or dredged for 
marinas. Indirect impacts from pollutants contributed by rural and urban runoff as well as 
invasion by non-native species continue to degrade and destroy the wetlands that remain. 
  
Wetlands vary considerably in size, type, and complexity. In some cases, one person’s efforts 
(fencing out cows, providing a buffer of natural vegetation, or removing invasive exotic species) 
can substantially improve a degraded site. On the other hand, teamwork and the help of 
specialists are usually required for restoring large sites with extensive damage. A restoration 
project may require a team of people with expertise in areas such as ecology, hydrology, 
engineering, and planning, among other skills.  
 
1. Approaches to Wetland Resources Management 
 

The first consideration for renewing wetland functions is 
to remove the factors causing the degradation or loss in the 
first place, and let nature do the repair. This method is 
often called the passive approach. For example, if wetland 
vegetation and water quality are degraded primarily as the 
result of livestock grazing, then removing them may be the 
only activity needed to restore the wetland ecosystem. 
Passive approaches are most appropriate when the 
degraded site still retains basic wetland characteristics and 
the source of the degradation can be stopped. The benefits 

of this approach include low cost and a high degree of certainty that the resulting wetland will be 
compatible with the surrounding landscape.  
 
For many sites, passive methods are not enough and a more active approach may be needed. 
Active approaches involve physical intervention in which humans control or manipulate site 
processes. Active methods may include excavating a site to remove fill, changing the water flow 
with control structures (e.g., weirs or culverts), intensive planting and seeding, exotic species 
control, etc. The design, engineering, construction, and cost for such work can be significant.  
 
Improving a wetland can be seen as lying along a range, from the simplest and least costly 
activities to the most complicated and expensive (Figure B-1). Each wetland can benefit from an 
individually tailored plan based on its history, level of disturbance, the plants and animals that 
are present, and the land use practices that occur on the surrounding landscape. 
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Figure B-1. Wetlands Resource Management Range of Activities 

 
Many wetlands can benefit from simple conservation management techniques. For example, a 
sedge meadow may only need a prescribed burn to help control invading brush. Managing this 
sedge meadow would protect an important wetland type and avoid the need to undertake a more 
expensive full-scale restoration later on. 
 
There are many ways to actively manage a wetland area; the purpose of this Guide is not to 
outline all of them. Recommended management activities vary from site to site depending on 
location, the characteristics of the plant community, and management goals. A variety of 
relatively inexpensive and simple conservation activities can improve a wetland’s health. The 
following conservation activities are examples of actions that can be taken to help target and 
address the negative effects of past and present disturbances to the wetland. The Wisconsin 
Wetland Inventory maps (DNR), and the Wetlands of Dane County (Bedford and Zimmerman) 
can provide useful background information in formulating wetland conservation projects. 
However, nothing can replace the information gained by visiting a potential site. 
 
a. Simple Conservation Activities 
 
Develop a buffer area – Upland buffer areas along 
wetlands, streams, and drainageways are important natural 
features which protect the resource and water quality and 
provide wildlife habitat, scenic beauty, and space for 
recreational trails. In both agricultural and urban areas, 
establishing a buffer zone protects wetlands from 
sedimentation, excess nutrients, and pollution from 
chemicals such as pesticides and herbicides applied to 
neighboring lawns and fields. A natural swath of vegetation 
of at least 100 feet is recommended for water quality 
protection. If this is not possible, a narrower buffer is better 
than none at all. Increasing buffer widths beyond 100 feet 
will be primarily beneficial for wildlife. Most protection 
and resource management activities can usually be accomplished within a buffer width of 300 
feet. Some buffer designers propose a multiple zone approach that allows successively more 
intense land uses farther away from a core undisturbed zone. 
  
Resource agencies such as USFWS, DNR, NRCS and Dane County LCD and Parks Department 
often work with landowners in establishing buffer zones through cost-share and financial 

Source: Wisconsin Wetland Association 2000 
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incentive programs. The Conservation Reserve and Wetland Reserve Programs are both familiar 
and often popular in rural areas. In urban and urbanizing areas, buffers may be required as a 
result of municipal zoning or other land use requirements. 
 
Landscape with native plants – High quality uplands can 
provide important habitat for many wetland wildlife species. 
Developing and maintaining diverse upland plant communities 
will increase the health and diversity of a wetland. Planting a 
variety of native prairie grasses and wildflowers would be 
beneficial. In most cases, planting native shrubs and trees 
provides important nesting habitat, food, and shelter. In general, 
buffer strips planted with native prairie grasses are more 
effective than wooded buffer strips in terms of filtering runoff 
and preventing erosion. Consult a native plant nursery to select 
the best plantings for a particular site. 
 

Fence out livestock – If cattle, horses, or other livestock 
graze in or very near the wetland, fence them out to 100 feet 
or more from the wetland’s edge. If a pond or wetland 
serves as livestock drinking water, try to find an alternative 
water source. Cattle trampling can destroy sensitive wetland 
plants and break the wetland sod, providing an opportunity 
for invasive species to become established. Some species of 
wetland grasses and wildflowers are favorite food items and 
disappear quickly under grazing pressure. Manure also 
becomes a source of excess nutrient and unwanted seeds. 
Undesirable plants like reed canary grass often establish 
themselves in grazed wetlands and along their edges. 
 

Control sources of pollution – Since wetlands, streams, 
rivers, and lakes are located downhill from other areas, 
they commonly collect chemicals which have been used 
in the watershed. Runoff from upland areas often carries 
large amounts of nutrients from commercial fertilizer, 
manure or pet wastes. Petroleum products, salt, or other 
compounds such as pesticides, herbicides, fungicides, 
and detergents are also carried in runoff. These 
pollutants may stress or kill sensitive wetland plants and 
animals. If possible, divert runoff to other areas or 
spread the water evenly over the landscape so that it 
filters slowly into the ground before reaching the 
wetland. One alternative is to divert excess stormwater 
into a buffer zone to slow its velocity and allow sediment and nutrients to settle before the water 
drains to the wetland. This strategy is applicable to both urban and rural areas alike. In other 
cases, detention basins or settling ponds may be needed. Likewise, effective construction erosion 
control measures should be used in all construction projects. When used properly, these 
measures protect disturbed soils from getting transported by the rainfall (through the use of 
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mulch, polymers, phased disturbance, silt fencing, etc.), and capture the sediment that is carried 
in the runoff (sediment basins, diversion berms, and stone weepers, etc.) Any construction 
activity upslope from a wetland can lead to the erosion of the exposed soil into the wetland, and 
can be particularly destructive. 
  
Control sources of excess water – Drain pipes, culverts, and ditches – specifically designed to 
drain excess water from upland sites – often empty into wetlands, flooding sensitive lowland 
habitats. Although wetlands are water-dependent, excessive water can alter the diversity and 
damage the integrity of a wetland ecosystem. For example, excess water in urban areas can 
change a valuable sedge meadow into a less desirable cattail marsh. 
 
Control water outlets – In agricultural areas, many wetlands have historically been drained 
through ditching, installing underground drain tiles, and dredging channels to remove water 
away from the site. All that may be required to restore the hydrology of a wetland is to plug a 
ditch or drain conduit. However, undoing drainage systems can be a complicated endeavor, 
especially if it involves a drainage district or has the potential to affect neighboring properties. 
 
Use heavy equipment only in the winter – To prevent damaging the soil surface and plant 
community, avoid taking heavy equipment into or near a wetland until the ground is frozen. 
Carefully consider the impacts before cutting trees or removing vegetation. Municipal zoning 
ordinances may regulate the removal of trees and vegetation along shoreland areas. 
 
Control Invasive Plants – Some of the most common and persistent wetland plants are 
aggressive non-native or exotic species that out-compete native plants. The cumulative loss of 

habitat from invasive species cannot be overstated. The 
most common invasive wetland plants are reed canary 
grass, purple loosestrife, common reed grass, and 
buckthorn. 
 
A wetland restoration plan will likely need to address 
existing invasive species, as well as anticipate others that 
may colonize the site at some future time. More details on 
the biology and control of these invasive species can be 
found on DNR websites, among other sources.  
 

Management with Fire – Wetlands associated with the prairie / oak savanna ecosystem in 
southern parts of the state were historically influenced by natural and human-caused fires. Prairie 
fires swept through sedge meadows and low prairies, often killing or setting back the 
encroaching shrubs and trees. These wetland ecosystems today benefit from prescribed burns 
that remove thatch and expose the soil to light, which allows sedges and forbs to germinate. 
Check with the local DNR office and discuss a prescribed burn with the local fire department. 
Training and assistance is provided by DNR, the Wisconsin Prescribed Fire Council, and local 
conservation organizations (e.g., Pheasants Forever, Prairie Enthusiasts, and others). DO NOT 
ATTEMPT A CONTROLLED BURN WITHOUT EXPERIENCED ASSISTANCE.  
 
Mowing / Brush Removal – In situations where burning is not an option, mowing or brush 
removal can be just as effective in controlling encroaching brush. In winter when the ground is 

Purple Loosestrife Infestation of Dunlap Creek 
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frozen, mow high, about 6 to 8 inches, to effectively remove brush without damaging the 
dormant vegetation. DO NOT MOW DURING THE NESTING SEASON. 
 
Attracting Wildlife – Wildlife will be attracted to 
wetlands managed with the techniques mentioned 
previously, including invasive plant control, buffer 
zones planted with native species, and prescribed burns 
where appropriate. In addition, duck nest boxes with 
predator guards can increase nesting success. Many bird 
species use cavities for nesting, such as wood ducks, 
hooded mergansers, bluebirds, tree swallows, to name a 
few. In general, the best way to attract wildlife is to 
restore the landscape as closely as possible to how it 
existed prior to human interference. 
 
b. Restoration Projects 
 
In contrast to simple conservation activities, restoration projects are more complicated. They 
usually require considerable planning, financing, and may also need federal, state, and local 
permits. Outside sources of funding may be available to help finance the project. There are also 
various agencies and organizations available to provide technical advice and support. 
 
Federal and state laws and municipal and county ordinances have been enacted to help protect 
wetlands. If a restoration project involves moving earth or diverting water, a permit will likely be 
needed. 
 
The “Section 404” program is the primary federal program governing activities in wetlands. The 
goal of the program is to minimize adverse impacts to U.S. waters, including wetlands, and thus 
regulates filling, grading, and other land-disturbing activities. If the restoration is in an existing 
wetland, the Corps and the DNR need to be contacted. A Corps permit usually requires “water 
quality certification” from the DNR. A Corps permit is not valid without state water quality 
certification. The Corps may review the site and then ask to see final restoration plans before 
issuing or denying the permit. 
 

For any restoration project, it is important to involve 
DNR staff early in the planning phase. Waterway and 
wetland laws regulate activities in Wisconsin wetlands 
and navigable waters. DNR staff comments and initial 
review can assist the applicant in preparing a plan 
which satisfies state statutes. If the plan is to alter the 
hydrology of the site with a ditch plug or filling, the 
DNR requires that the potential floodplain impacts and 
changes to flood elevations and to ditch characteristics 
be evaluated. A navigable waterway is a stream with a 
defined bed and bank, and sufficient flow sometime 
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during the year to float the smallest water craft (such as a canoe). Public rights associated with 
the state’s navigable waters are protected by law. State law protects fish, other aquatic life, 
wildlife, and the public use of the water. 
 
In addition to state law, local units of government have various regulations concerning wetlands, 
floodplains, and shorelands through zoning ordinances. Check with the appropriate local unit of 
government (town, village, city or county) to see which ordinances might apply to a particular 
project. 
 
An advantage of working with federal programs such as the Conservation Reserve and Wetlands 
Reserve programs is that agency staff can provide technical assistance and help expedite the 
permitting process. In addition, management activities such as prescribed burns or brush clearing 
in a shoreland zone may require local permits. In either case, it is usually best to get professional 
advice at the early stages of a project’s design. 
 
2. Evaluating Restoration Potential of a Site 
 
An investigation into the history of a wetland is important when planning a restoration. An NRCS 
soil survey contains soil maps which are aerial photos overlain with black lines and abbreviations 
representing the mapped soil units. Soil descriptions and characteristics are provided in the 
associated tables and text. Areas containing hydric soils are the places to begin formulating a 
wetland restoration project (Map 1). NRCS offices also have Wetland Inventory maps. Inventory 
maps may include information on conditions, cropping, and drainage history of a particular site. 
NRCS Wetland Inventory maps show the following categories of land: 
 

PC  – Prior Converted refers to a former wetland that has been drained to the point that it can 
be farmed most of the time. The hydrology and vegetation have both been altered. They 
are generally characterized by the presence of wetland (hydric) soils, but lack wetland 
hydrology or vegetation. 

FW – Farmed Wetlands are lands that are partially altered but because of wetness cannot be 
farmed every year. Usually the vegetation has been altered (cropped). They are generally 
characterized by the presence of wetland hydrology and soils, but lack wetland 
vegetation. Wetland vegetation can usually be re-established by discontinuing farming 
and allowing the land to revert back to its natural condition. 

W  – Wetlands generally possess the necessary wetland characteristics including wetland 
vegetation, hydrology, and soils. Some of these areas may have been altered or farmed in 
the past. 

NW  – Non-Wetland refers to upland areas or wetland areas that have been so well drained that 
they no longer have any wetland characteristics. 

NI  – Not Inventoried, the lack of any symbol also indicates that the site has not been 
evaluated by NRCS. 

These terms are used primarily for farm program purposes and are not absolute determinations of 
wetland condition. It should be realized that the history of these lands can be quite involved and 
complex. The land can also be subject to legal ramifications concerning various agricultural 
subsidies (e.g. Swampbuster), voluntary incentives (e.g. Conservation and Wetland Reserve 
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Programs), and regulatory wetland permit programs. Nevertheless, these classifications can be 
helpful in focusing initial planning efforts. It is important to compare this information with 
information contained in DNR Wisconsin Wetland Inventory maps. This may provide additional 
insight into the former vegetation and hydrology of a site that may still be present in adjacent areas. 
 
a. Hydrology 
 
To determine if a site is restorable, it is necessary to determine 
if, when, and how it was drained. By examining photos and 
talking to local residents, it can USUALLY be determined 
when a site was drained, if it was ditched or tiled, if it was 
cropped, and assemble the details of the history of the site. The 
most common hydrologic alterations are ditching, tile draining, 
and diversions or channelization. 
 
b. Soils 
 
An important factor in the restoration potential of a wetland is the condition of its soil. A 
significant disturbance common in wetlands is sedimentation caused by soil erosion from runoff 
following rainfall or rapid snowmelt. Over time, many wetlands within agricultural and urban 
watersheds have filled with sediment. Early settlers cut trees and grazed livestock on hillsides 
that eroded into the low-lying wetlands and streams. Farming practices over the last 100 years 
may have caused a significant loss of topsoil, and the eroded sediment has buried the original 
wetland soil. Road projects, construction for housing, and wetland filling all carry sediments to 
wetlands, especially along the edges. Depending on the landscape and history of a site, several 
inches to several feet of soil may be covering original wetland soils. In the unglaciated driftless 
area of southwest Wisconsin, post-settlement erosion from steep slopes has filled wetland and 
valleys with up to 20 feet of sediment. If sediment accumulation is suspected, it can be checked 
by digging a small trench in the soil. Typically, brown upland soils occur on top with buried 
black wetland soils below. Digging several pits along a line from the lowest elevation to near the 
upland edge will give a good idea of the amount of sedimentation on the site.  
 
c. Vegetation 
 

The characteristics of the plant communities of a site are also 
important in planning a restoration. What plants occur on the site? 
You don’t have to be an expert botanist to gather valuable 
information. Learning to identify the few invasive plants is an 
important starting point. Use a field guide to identify the most 
common wetland plants at a site. It is easiest to identify plants when 
they are in bloom. A wetland area with many different types of 
plants and no invasive species, may indicate a good quality wetland 
community. Conversely, an area with only one or a few different 
types of plants, and one or more invasive species, may indicate a 

lower quality wetland community. Use reference sites for comparison. Are there similar areas 
nearby that have not been as severely altered; perhaps unditched sites or public lands nearby? 
What is the vegetation there? 
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Where wetland plants occur is also important because it denotes an area where some degree of 
wetland hydrology remains. Native plants may exist in such locations and may need to be 
protected and promoted. Areas with invasive weeds will need control measures as part of the 
restoration process. 
 
d. Restoration Potential 
 
The aim of all the background research is to determine the condition of a site, if and how it has 
been altered and drained, what the site may have looked like before the alterations took place, 
existing opportunities, and potential future impacts. This information will be used in deciding what 
steps to take in the restoration or management of the site. Generally there are three possibilities: 
 

The wetland needs conservation and management. 
A wetland site may be found to be relatively diverse and not significantly altered. If it 
supports a native plant community, it may be of great value as a conservation and protection 
site for native wetland plants, mammals, amphibians, reptiles, and birds. The site may require 
some management and little else. Restoration efforts may best be focused on upland buffers 
planted with native species to increase wildlife habitat and use. 

 
The wetland is very degraded but can be restored. 
The site may have undergone significant changes due to draining or cultivation, and supports 
little to no native wetland vegetation. In the process of researching the site, artificial drainage 
features may have been discovered, and there is enough information to plan the restoration. A 
survey may also be needed to ensure that neighboring lands will not be flooded if the original 
hydrologic conditions are restored. 
 
Restoration activities could cause problems for neighbors, especially if it alters the 
movement and amount of water on their land. Part of the original wetland may be owned by 
an adjacent landowner. One option is to join in partnership with the neighbor to restore a 
larger site, and to ensure that the hydrology is adequately restored. Another option might be 
to wait for neighboring land to come up for sale, or to scale the project back.  
 
The wetland cannot be restored. 
If a site lacks drainage features such as ditches or tile lines, there may be nothing that can be 
done to restore the hydrology, short of massive excavation. Excavation may also be fruitless 
if the water table has been drawn down on the site, or the site has been fully converted in 
some other way. Time, money, and effort may be more productively spent on restoring or 
reclaiming other, more promising sites. 
 
On the other hand, because of its low position in the watershed (since it was, after all, a 
wetland at one time) the area might be an ideal location for a stormwater management 
facility. Areas such as these can provide unique opportunities in addressing runoff from 
future development and should not be discounted too quickly. 
  

Potential wetland restoration sites need to be evaluated very carefully. Occasionally wetland 
restorationists purchase an existing wetland assuming they can flood it or dredge it to alter its 
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function, only to find out later that they are unable to obtain the necessary DNR permits. 
Typically, DNR determines (for good reason) that the existing wetland should remain intact and 
not changed in type. For example, impounding water on a healthy sedge meadow or dredging a 
healthy wetland can destroy most of the natural plant and animal diversity these wetlands 
support. While the open water created in such a project may attract waterfowl initially, once 
wetlands are altered, they become prone to invasion by non-native plants, and their habitat value 
diminishes over time. They are also often very expensive to maintain. Instead, purchasing 
drained cropland with wetland soils and restoring the hydrology and vegetation is usually more 
effective, economical, and ecologically-sound. The focus should be on reclaiming a wetland that 
has been previously converted or lost. 
 
Something else to consider, Chapter 88, Wis. Stats. creates county drainage boards and the 
drainage districts under their jurisdiction for the purpose of improving the drainage of 
agricultural land (Map B-1). It is not permissible to fill, alter, or otherwise disturb drainage 
ditches in a drainage district without the expressed consent of the Dane County Farm Drainage 
Board. Lateral drains on an individual property are not similarly restricted. 
 
Look for the following features in a potential wetland restoration site: 
 
• Not already mapped as being a wetland in either the Wisconsin Wetland Inventory (DNR), or 

Wetland Inventory (NRCS). 

• NRCS mapped soils are hydric soils, indicating a wetland previously existed. 

• NRCS mapped as “farmed wetland” (needing vegetation restoration), or “prior converted” 
wetland, needing hydrology and vegetation restoration). 

• Site has functioning drainage features: drain tiles, ditches, diversions, pumps. 

• Topography allows restoration of hydrology without affecting neighboring properties (may 
require a topographic survey). 

• If actively cropped, wetland plants are found along the edges or between cropped plants. 

• Buffer areas can be incorporated into upland portions of the site to lessen pollution impacts 
and sedimentation from adjacent land uses. 

 
When purchasing prior converted cropland, it is a good idea to continue to have the site farmed 
and maintained until the wetland restoration project is ready to begin. Farming the site will keep 
invasive wetland weeds from taking over while the management and construction plans and 
permits are being finalized. 
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3. Tackling a Project 
 
Good planning is a critical, but often overlooked stage of 
the restoration process. Inadequate planning is often cited 
as a major reason projects fail to restore self-sustaining, 
naturally-functioning ecosystems. 
 
Planning a wetland project is not a simple task. This 
important process is critical to the outcome of the project. 
Each plan will have an individualized goal and 
implementation approach based on its unique 
characteristics. It is usually a good idea to work with 
wetland consultants and restoration professionals during 
the planning phase. A final plan should consist of the 
following elements:  
 

• A set of restoration goals or “vision map” of 
what the site could look like when restored 

• Plans for contracting professional services and 
applying for permits (if necessary) 

• An estimate of the time required for each activity 
• A budget for each step 

 
a. Choosing a Site 
 

Site selection is part of the planning process. All 
restoration and enhancement projects must be carefully 
selected in the watershed to meet specific hydrologic, soil, 
and vegetation requirements. Site selection is a process of 
setting goals and then looking for sites with characteristics 
that will support those goals. Alternatively, a particular 
site may offer significant opportunity for promoting one or 
more resource goals. Either way, especially in the early 
stages of planning, one site may be replaced by another 
site as the site conditions are examined or the project goals 

refined. The best approach to site selection is to be flexible. 
 
There are six factors to consider when choosing a restoration or enhancement site: 
 

• Hydrology 
• Topography and geology 
• Soils 
• Vegetation 
• Land ownership 
• Legal and permit requirements 

Potential Site in the Headwaters of Black Earth 
 

Steps in the Planning/Implementation 
Process: 

 
• Choose a project site 
• Collect past and present information on 

the local landscape 
• Collect past and present information on 

the project site 
• Collect data on reference sites 
• Formulate goals, objectives and target 

criteria based on watershed, project 
site, and reference site information 

• Choose from a selection of restoration 
tools 

• Implementation 
• Publicize the project 
• Monitoring 
• Adaptive management 
• Long-term management 
• Long-term protection options for 

landowners 
 

Source: Interagency Workgroup on Wetland Restoration 2003 
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Information on the first four factors may be obtained by conducting a landscape / site evaluation 
(below). When choosing a project site, specifically consider how to achieve the necessary 
amount of water and duration of inundation for the proposed wetland type. Look for potential 
locations with the hydrology, topography, and geology typical of the type of wetland to be 
restored. Look also for the presence of wetland soils or drained wetland soils, which indicate 
places that would be appropriate for wetland restoration. Choosing a site that is close to an area 
with native wetland species or finding a site that already has native species might aid natural 
colonization of the site. The best sites are likely to be near wetlands similar to the target type. 
Determining the ownership of a project site is a critical step. Find out if there are any easements, 
liens, covenants, or other aspects of the parcel that may restrict its use for the project. Also 
consider the potential impact on neighboring properties. Agency requirements may also 
determine the suitability of a site for the intended project. Find out from local, state, and federal 
agencies what permits or authorizations may be necessary to undertake the project. Successful 
site selection produces locations that will support the wetland project goals. It is possible the  
goals may need to be revised based on the constraints of the available sites, if they do not exactly 
meet the original purposes. 
 
b. Collecting past and present information on the local landscape 
 
All wetlands exist in a landscape that has an enormous influence on how the wetland develops 
and functions. Look at the landscape and identify the major natural features and the patterns in 
the way these natural features occur. For example, is the area fairly flat, hilly, or sloped? These 
factors affect surface and groundwater drainage and ponding patterns. Are land uses in the 
surrounding landscape changing rapidly, as is often the case near urbanizing areas? The 
distribution of wetlands is influenced by natural features of watersheds, such as topography, soil 
types, groundwater, surface waters, floodplains, and vegetation communities. Identify the human 
influences. Typical land uses include urbanized lands, agriculture, grazing, forestland, open 
grassland, streams, lakes, wetlands, or park / recreational open space. Adjacent or regional land 
uses may or may not be compatible with restoring a former wetland or with the goals of a 
wetland enhancement project. 
 
For example, urban and industrial areas may be sources of excess sediment and pollutants, such 
as oil and heavy metals that wash off paved areas into streams and wetlands. Agriculture is often 
a source of pesticides and fertilizers that can harm wetlands. These land uses can impair the 
health of newly established wetlands. On the other hand, farms are capable of providing valuable 
adjacent upland habitat if there are uncultivated buffer areas between the wetland and the fields. 
Consider not only existing land uses, but also future changes to the landscape such as 
encroaching development. Local zoning and planning documents can be examined to identify  
proposed conservation sites in relation to future development areas. 
 
c. Collecting past and present information on the project site 
 
The site assessment is a more focused version of the landscape evaluation. Past conditions can 
provide valuable information on impacts to the site that may affect restoration outcomes. 
Characterize the current conditions of the site, such as the current hydrology, soils, vegetation, 
and water quality. Look at human structures, land use, and adjacent land use impacts. Talk to 
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agencies about appropriate regulations. Talk to adjacent landowners and identify important social 
or economic factors that could affect the restoration. Conduct a functional assessment and land 
use and policy evaluation as discussed in Chapter III of this Guide. 
 
d. Collecting data on reference sites 
 

A standard method for setting restoration targets is to 
base them on the wetland conditions prior to 
alteration. However, in most cases, there is not enough 
detailed background information on plant species and 
cover, animal species and abundance, soil conditions, 
or hydrology to set target criteria. Because historical 
information is often missing, most restorationists 
depend on local “reference sites,” which are sites that 
represent the least disturbed wetlands of the target 
type in the area. The ecological conditions at reference 
sites usually indicate the natural communities that can 

be supported under current conditions. Changes to the land, water sources, or other aspects of the 
surrounding landscape since the Europeans first arrived usually make it difficult or impossible to 
restore a wetland to its original or pristine condition. Reference sites provide insight into what is 
possible now. To collect reference site data, examine the least altered wetlands nearby that are in 
the same landscape position (e.g., along a river, in an isolated depression, etc.). Looking at 
multiple wetlands can help in understanding the natural range of variation for a particular 
wetland type. 
 
Reference sites are valuable models of the ecological conditions that are achievable. Group I 
wetlands (discussed in Chapter III) provide useful reference sites – and should themselves be 
protected for this very reason. 
 
e. Formulating goals, objectives, and target criteria based on watershed, project 

site, and reference site information 
 
Goals are general statements about the project strategy and 
the desired results, and reflect the motivations for 
undertaking a project. 
 
The following are some examples of restoration goals: 
  
Historic Restoration – returning a site to a close 
approximation of the original wetland hydrology and 
condition. 
 
Restoration Within Limits – often only a part of the original wetland may be owned, and some 
ditches may need to be retained to avoid flooding neighboring lots. Nevertheless, it may still be 
worthwhile to create the best restoration possible within the constraints of existing 
circumstances. 
 

“ The first rule of restoration is 
to have a goal….You have to 
know where you’re headed in 
order to know how to get there 
and when you’ve arrived.” – 
Jeff Nania, Wisconsin Waterfowl 
Association 
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Small Shallow Marsh Scrapes – creating a series of shallow water bodies that attract wetland 
wildlife in lands formerly converted from wetlands to cropland. Usually successful at attracting 
waterfowl, these projects may not be self-sustaining wetlands in the long term. This approach is 
not recommended for functional native wetlands. 
 
Wetland Resources Management / Enhancement – these projects aim to increase the overall 
plant and animal diversity on a site through active management. Many sites are severely 
degraded by invasive plants. An example of a resource management / enhancement plan would 
be to initiate a prescribed burn, eliminate the invasive plant species, and plant a buffer zone of 
native prairie grasses to encourage wildlife habitat and nesting areas. 
 
Keep in mind, enhancement is not bulldozing a pond in the middle of a wetland and heaping up 
spoil piles around the perimeter of the newly constructed pond. The perceived value of open 
water to waterfowl will be at the expense of many other species. The barren, drier spoil piles are 
also ideal sites for reed canary grass to become established. The water flowing into the pond may 
also drain the wetland surrounding the pond, increasing the likelihood of reed canary grass 
thriving there as well. Once this invasive grass takes hold, the pond has very limited wildlife use. 
All other native plants are shaded out. Frogs, toads, salamanders, and turtles cannot navigate 
through the combined obstacle of spoil piles and reed canary thatch. The overall diversity of the 
site is ultimately diminished. 
 
Instead, positive wetland goals might be to promote a diversity of native plant and animal 
species, to improve water quality in local streams, or to reduce the impacts of flooding. Goals 
provide an overall framework or vision for the site, in the context of the local environment. 
 
The next step is to develop objectives that provide specific targets. These may be focused on 
hydrology, soils, topography, or biological factors that need to be changed on the project site in 
order to establish or restore a wetland. Progress is determined by measuring performance 
standards or target criteria that are linked to each objective. Target criteria often include a 
numerical end-point and a time line to reach that endpoint. Target criteria should have the 
following characteristics: 
 

• measurable and objective 
• collectable with simple methods that 

generate comparable data 
• produce repeatable results 

 
Incremental targets may also be established to 
reflect how the site is likely to change as it evolves 
from its initial condition toward a more established 
community. Examples might include monitoring 
water levels, flow rates, and patterns; plant and 
wildlife surveys; water quality analyses; etc. 
 
Non-ecological factors such as agency requirements and socioeconomic factors can alter what 
may reasonably be achieved (financial resources, available labor / volunteer resources, and 
concerns of adjacent landowners, etc.). Discuss the project goals and objectives with agencies that 
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regulate and manage natural resources. Do not assume that wetland restoration or enhancement 
projects are exempt from permits or other authorization – some are, but most are not. 
 
A major limiting factor is money. Typically, the more engineering that is needed the more 
expensive a project will be. Various sources of both public and private resources are available to 
help finance a project including federal, state, and local programs and grants, business donations, 
and volunteer services through private organizations or groups. 
 
Other potential constraints may arise from adjacent landowners or lack of community support. 
Local communities should be involved if the project could result in controversial effects on 
public lands. Neighbors may feel that the project could damage their property through potential 
flooding or other effects. Consult local experts and agencies if there appear to be any potential 
community or adjacent landowner issues.  
 
f. Deciding on methods for implementing changes designed to meet the goals and 

objectives 
 
In general, the best approach is to use the simplest methods possible because the more complex a 
wetland project, the greater the chance that something may go wrong. Implementation should be 
achieved through the least destructive means and the most ecologically-sound solutions possible. 
If natural processes cannot be initiated with passive methods, then implementation should focus 
on bioengineering or soft engineering solutions over traditional hard engineering solutions. Soft, 
engineering methods are based on natural processes. This approach is an alternative to the 
traditional hard engineering solutions that often replace ecosystem functions with human-
designed structures. For example, hard engineering solutions to controlling erosion along a 
stream bank, such as rip rap, destroys natural wetland processes. Instead, soft engineering 
solutions to stream bank erosion might include the following: 
 

• planting native vegetation, especially fast growing species such as willows 
• shoring banks with logs that will decompose in time 
• stabilizing the bank with “geotextile materials” that do not decompose, but are covered 

with soil and allow root growth through the material 
 

Prioritize activities and start with those that add the greatest value to wetland habitat and species 
diversity. Prescribed burns, brush control, tree plantings, berm or plug repair, maintenance of 
upland buffer areas, and controlling invasive plants are all important management activities but 
will vary in importance depending on the site. The most worthwhile activities should focus on 
providing wildlife habitat by establishing varied native vegetation.  
 
Table B-1 contains some of the most common and obvious examples of wetland damage and 
typical corrective measures. The table also lists some precautions. If the damage is severe or has 
been present for a long time, reversing the damage may not be as simple as it may first appear. 
Attachment C contains additional examples of actions that may be taken to restore or enhance 
wetland characteristics. 
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Table B-1.  Common Wetland Problems and Corrective Measures. 

Wetland Damage Reason for Damage Suggested Correction Considerations 
Hydrology 
Water Quality 
Impairment 

Excess sediment or 
nutrients in runoff from 
adjacent area 

Work to change local land 
use practices; install 
vegetated buffers/ 
swales/constructed 
treatment wetlands; install 
sediment traps. 

Sediment traps will need 
periodic cleaning; an expert 
may be needed to design 
buffers and swales. 

Water Quality 
Impairment 

Excess sediments from 
eroding slopes 

Stabilize slopes with 
vegetation/ biodegradable 
structures 

Many corrective methods 
exist; look for most 
sustainable and effective 
methods. 

Altered Hydrology 
(drained) 

Ditching or tile drains Fill or plug ditches or 
drains; break tiles. 

Organic soil may have 
decomposed so that the 
elevation of the site is lower 
than it used to be. 

Altered Hydrology 
(drained) 

Former wetland diked off 
from its water sources 

Remove/breach dikes or 
install water control 
structures. 

Substrate elevation may not 
be correct for vegetation; add 
soil or control water level with 
low maintenance structures. 

Altered Hydrology 
(constrained) 

Road crossing with 
undersized culvert 

Replace with properly 
sized culvert or with a 
bridge. 

Hydrologic expert needed to 
correct this. 

Soils 
Raised Elevation Soil dumping or fill Remove material. Fill may have compressed soil 

to lower than initial elevation; 
take steps to avoid erosion. 

Subsidence Soil removal; oxidation of 
organics; groundwater 
removal 

Add fill; allow  natural 
sedimentation. 

Fill must support target 
wetland; test fill for toxic 
compounds. 

Toxic Soils By-product of on-site or 
off-site industrial process; 
dumping; leaching and 
concentration of natural 
compounds. 

Treatment systems or 
methods appropriate to 
the soil / pollutants; 
remove material; cover 
with appropriate soil. 

Work with experts to choose 
treatment methods that cause 
least amount of indirect 
damage; choose a different 
site to avoid serious toxin 
problems (also potential 
environmental liability issues). 

Vegetation 
Loss of 
Biodiversity 

Change in original habitat Restore native plant and 
animal community using 
natural processes. 

Allow species to colonize 
naturally; import species as 
appropriate. 

Loss of Native 
Plant Species 

Invasive and/or non-
native plants; change in 
hydrology; change in land 
use 

Remove invasive, non-
native plants (allow native 
plants to re-colonize); try 
to reverse changes in 
hydrology. 

Pick lowest impact removal 
method; repeat removal as 
non-natives re-invade; alter 
conditions to discourage non-
native species. 

Source: Interagency Workgroup on Wetland Restoration 2003 
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g. Restoration Tools 
 

Wetland restorationists have assembled a “bag of tools” over the years and a plan will likely use 
one or a combination of these tools. Which combination of tools will depend on the site, 
available resources, and intended goals. 
 
Ditch plugs 
Many wetlands sites have a ditch or several ditches that drain the wetland, effectively lowering 
the water level and making the wetland more vulnerable to invasive species. The quickest and 
least expensive option for reversing the harmful effect of a ditch is to plug it at the lowest point. 
By pushing an earthen plug into the ditch, the drainage stops and water backs up into the 
wetland. Current recommendations are to plug at least 150 feet of ditch if the soils are organic 
and 100 feet if soils are mineral. The plug should rise 33 to 20 percent above grade to 
compensate for soil settling. A gentle slope with at least a 1 to 8 rise to run ratio is best. Ditch 
plugs may require periodic extensive maintenance to ensure that they remain functional. 
 
Ditch fill and Re-contouring 
Back filling the entire ditch is an alternative to a plug. Typically, ditches are rimmed by a 
parallel soil berm, called a spoil bank, made up of the earth excavated when the land was 
ditched. Spoils can create an unnatural rise in topography that serves as a barrier to water 
flowing across the site. The spoil piles can harbor invasive plants or other upland weeds, and are 
a conduit for predators to readily enter and traverse the wetland. 
 
To return the site to its historic topography, ditches are filled with the spoil piles from either side 
of the ditch, The land is recontoured to approximate the original topography of the site. While 
ditch filling may be more costly than using a plug, the actual cost per acre is less because more 
wetland can be restored using a ditch fill than with a ditch plug alone. The ditch fill also does not 
usually require further maintenance, as may a ditch plug. 
 
Drain Tile 
Drain tiles are perforated, hollow tubes buried underground, usually in an array of parallel tile 
lines. As water infiltrates into the soil, it collects in the tile and drains off site to a ditch or 
stream. Drain tiles are very efficient at water removal. Once the lines are located, remove them 
and fill the trench. Clay tiles can be crushed and reburied. 
 
Stream Channelization and Realignment 
As well as being tiled or ditched, a site may include stream channelization and realignments as 
well. For example, a meandering stream may have been moved and its channel straightened, 
widened, and deepened. It may be possible to restructure and restore the original waterway using 
old aerial photos and the topography of the site. The spoil is put back into the ditch and the site 
regraded as close as possible to the historic grades of the original meandering stream channel. 
Reconfiguring a stream requires experienced assistance. Any stream work will require DNR 
permits. 
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Berms, Dikes, Dams, and Levees 
Collectively referred to as berms, these structures must be properly designed to prevent failure 
due to over-topping, seepage, sloughing, or collapse. Berms are often used to increase water 
levels in a wetland above historic levels to create open water. They can also protect a 
neighboring property from flooding. A DNR permit may be required, depending on how much 
water the embankment will hold. 
 
Water Control Structures 
Water control structures control flows into and out of a wetland. Such structures include 
spillways, pipes with drop inlets, and stoplog water controls. Spillways, a low point in a berm, 
provide an escape for excess water above the design level. Stoplog and drop inlet structures give 
the owner or manager of the property more control over filing or draining the area. Berms in 
conjunction with water control structures can be used to temporarily control invasive species and 
to manage for a native plant community. However, long-term reliance on water control structures 
is cost-prohibitive and does not restore self-sustaining wetland ecosystems. 
 
Scrapes 
Many small “pothole” wetlands are being constructed, often in clusters, in cropland across the 
state. On suitable sites, topsoil is stripped away to expose sub-surface soils, which are removed 
to create a berm. Then the topsoil, composed of wetland soils and seed bank is redistributed over 
the surface of the newly formed basin. These pothole wetlands often create suitable wetland 
habitat for waterfowl and amphibians. Because no single design can fill all wildlife habitat 
requirements, clusters of scrapes should vary in size, shape, and depth to create habitat diversity. 
 
A common problem for scrapes, however, comes from wind-borne seeds of prolific wetland 
plants, such as cattails and willows. Purple loosestrife and reed canary grass also commonly 
move into these sites after a few years. While scrapes may provide an appropriate remedy in 
some situations, in the long term they may not become self-sustaining wetlands. A small scrape 
constructed within an area that could support a much larger restoration does not realize the full 
potential of the site. 
 
Native Vegetation: Seeding, Planting, and Management 
A functioning wetland needs a rich mix of native vegetation. Wetland vegetation provides food, 
cover, and habitat for wildlife, in addition to scenic beauty. The mixture of plants that colonize a 
site can indicate the health and diversity of a successful restoration. Reintroducing native 
vegetation on a wetland site can be done a number of ways: 
 

Leave Existing Plant Communities Intact – great care should be taken to avoid damaging 
these reservoirs of native plants during restoration. 
 
Rely on the Native Seed Bank – the length of time some dormant seeds remain viable is 
extraordinary. Some restorations rely on this seed bank to germinate and grow after historic 
water levels have been re-established. 
 
Rely on Colonization from other Wetlands – seeds travel on water, wind, duck feathers, 
animal fur, and in bird and animal droppings. Likewise, invasive exotic species can also 
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arrive quickly and establish dominance. In general, relying on passive re-colonization in a 
restored wetland may prove disappointing. More active management may thus be needed. 
 
Planting Seed, Rootstock, Shrubs and Trees – native vegetation can be collected by hand or 
purchased from a local supplier who grows or collects local plant stock. It is important to 
use local Wisconsin plants in restoration. Plants imported from other regions of the country 
may be less successful and can contaminate the local “gene pool.” 
 
Upland Plantings – the edge of the wetland gradually merges with uplands and wetland 
wildlife species travel and use uplands for nesting, food, and shelter. Planting upland areas 
also buffers wetlands from invasive species, sediment, and polluted runoff. For example, 
upland plantings could include re-creating natural prairie with warm season prairie grasses 
and flowers, shrubs, or tree plantings, depending on the site. A buffer should be at least 100 
feet wide for water quality protection, with a recommended width of 300 feet or more 
serving as a wildlife corridor. 
 

h. Implementation 
 
After determining what site changes are necessary, prepare to implement the changes by 
developing project designs such as field procedures, construction plans, and specifications. The 
work should be described as specific as possible but in easy-to-understand language, especially if 
volunteers will be doing the work. 
 

Most projects will need some level of documentation to direct 
implementation; more complex projects will probably need 
construction plans. Good designs include at least these elements: 
 
• specific / diagrams for all installation / construction features 
• descriptions of site preparations needed 
• descriptions of how to install features, such as plants, etc. 
• plans to prevent construction impacts, such as erosion 
• lists of plant species, numbers to be planted, and planting 

locations 
• plans for site maintenance 
• monitoring features, such as groundwater wells, or gages 
• consider educational elements, such as exhibits, signage and 

boardwalks 
 
The design of restoration or enhancement projects can be highly technical and may require 
hydrologists, ecologists, engineers, or landscape architects. Construction documents are usually 
prepared by engineers for use by contractors in the field for constructing a project. Try to find 
firms that have done wetland restoration work in the past. Be sure the ecological advisors work 
with the engineers to produce plans that accurately reflect the methods developed for the project. 
During construction, have the work inspected to be sure that the plans are being followed 
accurately. 
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Each restoration project is unique and should have its own specific plan. Poor planning and poor 
construction are the two most common reasons why wetland restoration projects fail, and 
repairing a poorly constructed project is usually difficult and sometimes impossible. The project 
timetable will be influenced by size, the permitting process, the kind of work being done, and 
when contractors can schedule the work. Construction schedules depend on weather and site 
conditions. Some soil types can only be accessed during the driest time of year or in winter when 
frozen ground can support heavy equipment. Planting and seeding have timetables as well. 
Plantings occur in October and November before the ground freezes, or in April and May after 
the thaw but before temperatures are high.  
 
i. Publicize the project 
 
After talking with the neighbors and the appropriate agencies, and after developing feasible goals 
and objectives, consider writing a small article for the local newsletter or newspaper describing 
the project and its benefits. Publicity at the end of the planning phase lets people know about the 
work and may turn up local issues that may not have been considered. Often, publicity builds 
public support and encourages volunteers to help install and monitor the project. 
 
j. Monitoring 
 
A common misconception about wetland restoration or enhancement is that once a project is 
implemented, nature will do the rest. In reality, many wetland projects need mid-course 
corrective actions such as re-planting seedlings that were washed away by a storm, and digging 
more channels to get water to remote parts of the site.  
 
Monitoring is systematic data collection that provides information on changes that can indicate 
problems or progress towards target criteria or performance standards. This, in turn, will indicate 
whether the project goals are being met. It can also give information on routine maintenance that 
may be necessary to keep the site functioning well. Monitoring information should be compared 
to the target standards to assess whether the site is developing as planned. If it is not, determine 
whether remedial measures should be taken or whether the original goals should be reevaluated. 
 
The parameters to be measured at a particular site are based on the project objectives and target 
criteria. For example, the speed at which the plant community establishes itself will probably be 
the most important change to document. Plants that colonize the site may be used as a measure of 
progress in achieving restoration goals. Primary objectives might include restoring historic 
hydrology at the site and colonization by a high number of native plant species. As water levels 
stabilize and the plants become established, birds, amphibians, and mammals will make greater 
use of the wetland. One of the most important activities is to keep invasive species from 
becoming established. Immediate action can control invasive species.  
 
Monitoring should be considered a long-term activity. At a minimum, a site should be monitored 
until it meets all performance standards, which can take from several years to decades. In the 
meantime, use the monitoring data to inform others, present the project to local groups, and write 
articles for local newspapers or professional journals. This information will allow scientists, 
policy-makers, and landowners to make better decisions about wetland resources, including 
wetland restoration, enhancement, and protection techniques. 
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k. Adaptive Management 
 
Natural ecosystems are complex. Even starting out with detailed information about a site, the 
way it responds to changes can be unpredictable. As the project progresses it may need to be 
nudged back in line, particularly if it is progressing in a way different than what was planned. 
Unforeseen events may also occur, such as an unexpected plant species colonizing the site. These 
unforeseen elements may be beneficial or detrimental. In either case, decisions need to be made 
about how to adapt the project to account for the new element. 
 
Adaptive management is a technique that involves incorporating new information into all stages 
of a wetland project. Using adaptive management means continuously evaluating the project in 
light of new information, generating ideas and making decisions about how to further refine the 
project. This process is similar to a “feedback loop” in which information about what is  
happening determines how best to go forward with the next step of the project. Adaptive 
management is an ongoing process that should be applied through the life of the project.  
 
For example, if the site is not developing as anticipated, there are two basic options: make 
changes to the site to try to get it “back on track,” or allow the site to continue developing in the 
new direction. Since natural ecosystems are variable, sites may diverge from objectives, but this 
difference may not require significant changes to the site. For example, the site may be 
developing a native wetland community, but one that is different from what was expected. If this 
new community is what might be considered normal for the wetland type and the watershed, it 
may not be necessary to change it. 
 
Typical problems include the hydrology not being properly restored, incorrect aquatic elevations, 
and rapid invasions by non-native species. The following are some typical remedial measures: 
 

• re-grading the site to correct the aquatic elevations 
• contouring channels or installing structures to redirect water flow 
• adjusting water control structures or altering structure operations 
• removing invasive plants, re-planting native species, or installing a cover crop 

 
l. Long-Term Management 

 
A wetland is an ecosystem that evolves and changes in 
response to the surrounding environment. It is not realistic 
to expect that when the implementation stage is complete, 
the work is done. Long-term management is often required 
to keep the site functioning as it was designed to function, 
and to keep human impacts to a minimum. For example, 
long-term management is often needed in the following 
circumstances: 
 

• maintain a specific plant community by burning, mowing, or otherwise managing the 
vegetation on a periodic basis 

• address problems such as invasive species or excessive sediment deposition 

Rehabilitation Project on Tiedeman Pond 
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• address unexpected events such as structural failure (see Adaptive Management 
above) 

 
In addition, a long-term management plan may be needed to identify who will be responsible for 
the site and what kinds of activities should or should not occur there.  
 
m. Long-Term Protection Options for Landowners 
 
Land use planning, development, and agricultural activities within a watershed can impact a 
wetland restoration. For example, a new subdivision up-slope from the site can have adverse 
impacts due to sedimentation or chemical pollution from runoff. Particular attention should be 

paid to land use practices if a stream or river passes 
through the wetland, and necessary measures taken 
to address these problems as they occur. This may 
include contacting the proper authorities for blatant 
pollution violations, as well as fostering citizen-
support and political advocacy for land use decision-
making and natural resources planning. 
 
A well-restored wetland should outlive us all. 
Therefore, long-term security should be considered. 
The following measures are among the simplest 
methods of providing long-term protection for a site 

 
Donation 
Donation of land is an effective and simple way to protect it. A donor can give land to a qualified 
charitable conservation organization or unit of government for conservation purposes and receive 
tax benefits. 
 
Conservation Easement 
A conservation easement is a voluntary agreement used to transfer certain rights of use to a 
qualified non-profit organization, government body, or other legal entity without transferring 
title of the land. The landowner can receive tax benefits or cash payment, depending on the 
situation. Conservation easements contain restrictions that run with the land for a set period of 
time, sometimes in perpetuity. An easement is a flexible and effective means of accomplishing 
resource protection goals while the landowner continues to own the property. 
 
Deed Restrictions or Covenants 
Deed restrictions are clauses placed in deeds restricting the future use of a property. When land 
containing a wetland is transferred to another property owner, deed restrictions can prohibit uses 
or activities that would destroy, damage, or modify the wetland. Unlike conservation easements, 
which provide long-term protection because of third-party oversight, the enforcement of deed 
restrictions is less reliable, and a future landowner can petition the court to vacate the deed 
restriction, or simply just ignore it. Deed restrictions are enforced by the zoning authority and 
can be in perpetuity. 
 
  

Stricker Pond 
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Sale 
Sometimes landowners must sell their land containing wetland for financial or other reasons. If 
they are concerned about its future protection, they may consider some of the financial options 
above, or seek a purchaser who shares their values and goals for wetland protection and 
management. Local nonprofit conservation organizations such as The Nature Conservancy, local 
land conservancies, hunting clubs, and land trusts may be interested in the property. In Dane 
County, The Natural Heritage Land Trust or Gathering Waters would be good places to start. In 
addition, state and federal government agencies or local units of government may be interested in 
the property for the purpose of preserving community open space and outdoor recreation areas, 
especially if the property lies adjacent or is connected to another public area or in a planned 
environmental corridor. 
 
The options listed above can be used individually or in combination. What works best depends 
on a variety of factors which need to be considered before any action is taken. Voluntary 
protection efforts have increased in recent years. While income and property tax reductions are 
incentives, the greater driving forces may be the conservation sentiment of the landowner and of 
the community. Landowners and neighbors who have a strong sense of stewardship will continue 
to seek ways to protect their land in the long term, and to allow future generations to appreciate 
and enjoy the wetlands as they have done. 
 
4. Financial and Technical Assistance 
 
Since wetlands are deemed widely valuable, various federal, 
state, and private programs exist to assist landowners in 
protecting, restoring, and enhancing wetlands – including 
adjacent uplands. These programs offer landowners technical 
assistance and advice, help with the regulatory process, and 
sometimes provide funding. 
 
a. Federal Programs 
 
Wetland Reserve Program (WRP) 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/easements/wetlands/ 
Administered by the local office of the Natural Resources Conservation Service, WRP is a 
voluntary program offering landowners financial aid for restoring wetlands. If a property is 
accepted into the program, NRCS staff will provide technical assistance for design and 
implementation of the restoration project. The permitting is simpler for these sponsored 
restorations. The levels of involvement vary depending on the number of years in the program 
(10-year, 30-year, and permanent easements are available), the amount of cost sharing or cash 
payments involved, and the restriction placed on the property.  
 
Conservation Reserve Program (CRP) 
http://www.fsa.usda.gov/FSA/webapp?area=home&subject=copr&topic=crp 
One of the primary conservation programs authorized under the Federal Farm Bill, CRP provides 
incentives for farmers to take highly erodible cropland or land contributing to a serious water 
quality problem out of production for 10 to 15 years. The program, administered by the USDA 
Farm Service Agency, provides landowners with technical assistance in design, permitting, and 
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implementation of wetland restoration projects. Landowners receive an annual rental payment 
while the land is in the reserve program, although the landowner may be required to share up to 
50 percent of the costs of restoration. In addition, the Conservation Reserve Enhancement 
Program (CREP) is a more recent initiative that expands the CRP’s effectiveness. Landowners 
can receive additional rental payments and cost-share incentives to establish long-term, resource-
conservation covers on eligible land. 
 
Environmental Quality Incentives Program (EQIP) 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/wi/programs/financial/eqip/ 
NRCS also administers EQIP, which provides cost sharing up to 75 percent for certain 
conservation practices that support water and natural resource maintenance and improvement. 
Examples include grassed waterways, filter strips, manure management facilities, among others. 
The program also encourages land management practices such as nutrient management, manure 
management, integrated pest management, irrigation water management, and wildlife habitat 
management. 
 
Wildlife Habitat Incentives Program (WHIP) 
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/wi/about/outreach/tribal/?cid=nrcs142p2_020753 
WHIP provides technical assistance and cost-share agreements where NRCS pays up to 75% of 
the cost of establishing and improving wildlife habitat. Participants prepare a wildlife habitat 
development plan in consultation with their local conservation district. The plan describes 
landowner goals and practices for improving wildlife habitat, and includes an installation 
schedule and details on the steps necessary to maintain the habitat for the life of the agreement 
(typically 5-10 year contracts).  
 
Partners for Fish and Wildlife (PFW) 
http://www.fws.gov/midwest/partners/ 
The U.S. Fish and Wildlife Service (FWS) sponsors PFW to assist private landowners with 
wetland and associated upland habitat restoration. FWS will pay up to 100 percent of restoration 
costs, depending on the quality of the site and nature of the work. Most funding is typically 
directed towards the restoration of wetland hydrology for such projects as installing ditch plugs 
or breaking drain tiles. In addition, the PFW has landowner assistance available for upland buffer 
areas associated with wetlands or projects protecting threatened or endangered species.  
 
North American Wetland Conservation Act (NAWCA) 
http://www.fws.gov/birdhabitat/index.shtm 
The FWS provides funds for wetland conservation projects carried out by partnerships between 
public and private organizations. Funds can be used to acquire land and water rights, or to 
restore, manage, or enhance wetland systems and other habitat for migratory birds and other fish 
and wildlife. All funds must be administered for the long-term conservation of the associated 
lands and waters.  
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b. State Programs 
 
The Wisconsin DNR Bureau of Wildlife Management provides funding for wetland restoration 
in priority areas of the state. Funding for wetland restoration efforts on private lands comes from 
the sale of the state waterfowl hunting stamp and federal funds. DNR Wildlife Biologists can 
also assist landowners with technical advice about how to best design a wetland restoration to 
maximize wildlife benefits. 
 
The DNR also provides funding to municipalities, private conservation groups, and watershed 
associations through various River and Lake Planning and Protection grants, and Targeted 
Resource Management grant programs. 
 
In addition, the Wisconsin Forest Landowner Grant Program (WFLGP) provides funds to protect 
and enhance forests, prairies, wetlands, and water bodies. WFLGP reimburses up to 65 percent 
of the cost of eligible practices to qualified landowners. 
 
c. Private Groups and Associations 
 
There are also a number of private non-profit organizations dedicated to wetland restoration. 
They provide direct assistance and funding to match with federal and state programs. The 
following is a partial list of such organizations: 
 

- Wisconsin Wetlands Association http://wisconsinwetlands.org/ 
- Wisconsin Waterfowl Association http://www.wisducks.org/ 
- Ducks Unlimited http://www.ducks.org/states/25/index.html 
- Wings Over Wisconsin http://www.wingsoverwisconsin.org/ 
- Pheasants Forever http://www.pheasantsforever.org/ 
- Local Watershed Associations and Friends Groups http://danewaters.com/other/friends.aspx 

 
d. Private Consultants 
 
Some restoration projects may require more assistance than what is available from state and 
federal programs or private organizations. The U.S. Army Corps keeps an updated list of wetland 
consultants. The DNR also maintains a list of consultants and native plant nurseries that carry 
wetland species. Other firms may be found under Environmental and Ecological Services in the 
local phone directory, or asking the advice of individuals or associations with wetland restoration 
experience. A wetland consultant experienced in wetland restoration can provide site planning, 
help avoid and minimize adverse wetland impacts, and assist with planting and site management. 
 

*** 
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 Fish and 
Wildlife Habitat 

Flood 
Protection 

Water 
Quality 

Shoreline 
Protection Groundwater Recreation and 

Scenic beauty 
Corridors and 
Open Space 

Legal and Regulatory        
Provide that land-use master plans explicitly consider 
wetland functions and values X X X X X X X 

Enforce current shoreland-wetland zoning including buffer 
requirements X X X X X X X 

Enforce shoreland zoning to prevent development 
activities in the littoral zone X  X X  X X 

Enforce floodplain zoning to prevent development 
activities in the floodplain X X X  X X X 

Implement conservancy zoning that includes wetlands X X X X X X X 
Use other zoning techniques such as cluster and large-lot 
zoning, and overlay zoning to protect critical lands 
adjacent to wetlands 

X X X X X X X 

Review permit applications for dredging, filling, and other 
land use permits to ensure protection of undisturbed 
sites or restoration of disturbed sites 

X X X X X X X 

Control the sources of polluted runoff in the watershed by 
enforcing industrial, commercial, municipal, and 
agricultural discharge requirements 

X  X   X  

Enforce erosion control and stormwater management 
ordinances for urbanizing areas X X X  X   

Protect and promote upland recharge areas to help 
maintain wetland hydrology X X X X X   

Restrict motor vehicles, snowmobiles, powerboats, or off-
road vehicles in sensitive areas X   X  X X 

Prevent the cultivation of vernal pool wetlands, which are 
excellent sources for groundwater recharge and 
important breeding and migration areas 

X    X   

Enforce threatened and endangered species regulations X       
Enforce restrictions on the propagation of pest species 
such as purple loosestrife X       

Enforce noxious weed ordinances on adjacent lands X       
Promote design standards or guidelines for development 
such as using natural colors, materials, and screening      X  

Attachment C: Management Activities for Specific Wetland Functions 
Adapted from the UW-Madison Institute for Environmental Studies 1990 Water Resources Management Workshop 
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 Fish and 
Wildlife Habitat 

Flood 
Protection 

Water 
Quality 

Shoreline 
Protection Groundwater Recreation and 

Scenic beauty 
Corridors and 
Open Space 

Resource Management        
Restore or maintain natural hydrology by removing or 
plugging drain tiles and open channels that have drained 
surface water or lowered the local groundwater table 

X X X X X X X 

Dredge open-water areas in degraded wetlands to 
increase fish and wildlife use, diversity, and create 
greater water-holding capacity, but being careful not to 
disrupt healthy wetlands 

X X X   X X 

Create weirs, berms, dams, or other barriers to outflow 
from degraded wetlands to artificially pond the water, 
being careful not to disrupt healthy wetlands 

X X X   X X 

Restore meanders in channelized streams or create 
longer flowlines through the wetland to reduce the 
velocity and extend the detention time for runoff water to 
deposit sediment and allow for increased pollutant 
removal/nutrient uptake 

X X X     

Implement urban and agricultural Best Management 
Practices (BMPs) to reduce polluted runoff from areas 
adjacent to the wetland and in general  

X X X X X X  

Maintain vegetative buffers around wetlands to slow 
runoff velocities and reduce excessive nutrient loading X X X X    

Identify and control sources of nutrient or heavy metal 
runoff into the wetland that might be killing native 
species or reducing their ability to compete with non-
native species 

X  X   X  

Place hay bales or silt fences upgradient from the wetland 
during land disturbance, re-route surface water around 
severely eroded slopes 

X  X X    

Construct sedimentation basins to allow nutrient-laden 
sediments to settle out prior to entering the wetland X X X     

Gradually grade the land approaching the wetland to 
increase the surface area for stormwater storage and 
groundwater seepage 

X X X  X   

Route surface water runoff into groundwater recharge 
wetlands X X X X X   

Fence sensitive areas to prevent access by livestock X  X X    
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Establish wetland vegetation for streambank stabilization   X X    

 Fish and 
Wildlife Habitat 

Flood 
Protection 

Water 
Quality 

Shoreline 
Protection Groundwater Recreation and 

Scenic beauty 
Corridors and 
Open Space 

Resource Management        
Re-grade wetland slopes to promote natural, gradual 
transitions from peripheral wet-meadow plant species to 
emergent and floating-leaved plant species 

X   X    

Manage vegetation to enhance or restore natural 
diversity, re-seed or transplant desired plant species for 
food and wildlife cover 

X     X  

Provide trails or viewing points to connect corridor 
segments and allow visual access      X X 

Provide wildlife access such as culverts under busy roads       X 
Provide natural habitat features and structure such as 
snags, windfalls, and dead trees X       

Maintain habitat for threatened and endangered species X       
Control exotic or nuisance vegetation through selective 
cutting, pulling, burning, flooding, or biological and 
chemical means 

X       

Discourage nuisance species such as carp X       
Conduct prescribed wetland burns to simulate pre-
settlement disturbances to the wetland and to favor fire-
adapted natural species 

X       

Construct nest islands for waterfowl X       
Provide bird boxes such as wood duck and bluebird 
houses X       

Establish maintenance programs to clean up litter      X  
Plant buffers such as tree breaks or tall grass to shield 
surrounding urban land uses      X  

Provide access for the enjoyment of the special features, 
for education, etc.      X  
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 Fish and 
Wildlife Habitat 

Flood 
Protection 

Water 
Quality 

Shoreline 
Protection Groundwater Recreation and 

Scenic beauty 
Corridors and 
Open Space 

Alternative Land Use Management – Acquisition        
Use alternative growth-management techniques such as 

TDRs to protect critical wetland areas, including 
adjacent lands 

X X X X X   

Provide for tax incentives for the preservation and 
protection of wetland areas X X X X X   

Acquire lands by outright purchase by state or county 
agencies, land trusts, or other conservancy groups X X X X X   

Designate and purchase wetlands to preserve particularly 
important or special features such as for outdoor 
recreation, nature study, natural resource areas, etc. 

X X X X X   

Acquire portions of adjacent farmlands for buffer strips on 
wetland edges through fee-simple purchase or 
conservation easements 

X  X X X   

Secure conservation easements for the wetland from 
private landowners, including possibly access from 
adjacent areas 

X  X X X   

Encourage the formation of neighborhood land trusts to 
purchase a wetland that supports significant fish and 
wildlife habitat, as well as other features 

X X X  X   

Identify wetland sites for restoration of native vegetation X       
Identify lands that create corridors of  undeveloped lands 

that include wetlands X       

Identify wetland sites for conservancy X X X     
Identify upland sites for stormwater and detention 

purposes X X X     

Identify areas for scenic easements        
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 Fish and 
Wildlife Habitat 

Flood 
Protection 

Water 
Quality 

Shoreline 
Protection Groundwater Recreation and 

Scenic beauty 
Corridors and 
Open Space 

Education        
Educate the public about wetland functions and values — 

how to appreciate, enjoy and protect them X X X X X   

Educate the adjacent landowners and area developers 
about Best Management Practices (BMPs)  to protect, 
enhance, and restore the special wetland features 

X X X X X   

Educate and assist landowners with the protecting and re-
establishing natural vegetation and wetlands along the 
shoreline 

X X X X X   

Educate the public about the natural functioning of 
wetlands for storing stormwater runoff, trapping 
sediment, and pollutant removal 

 X X     

Educate adjacent land-users about the need to control 
non-point pollution sources originating from their 
property, such as fertilizers and pesticides 

X  X     

Publicize the location and goals of the Nine Springs E-
Way, Cherokee Marsh, Door Creek Wetlands and other 
Corridors / Natural Resource Areas 

X       

Educate the community through nature-watch programs, 
informational trail signs, or pamphlets on the importance 
of wetlands for wildlife 

X       

Educate wetland owners and the general public regarding 
the importance of native vegetation diversity and the 
impact of aggressive exotic species on native 
communities and species 

X       

Educate the general public with trail signs indicating 
natural wetland springs     X   
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