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Wetland Restoration Handbook for Wisconsin Landowners
Comments for a Changing Landscape, 2010 Printing

By Alice Thompson

This Handbook was written to facilitate the protection and restoration of Wisconsin’s
wetlands. As we print the third run of this book, we are mindful of the rapid
changes in our society since the first edition was published in 2000. A wealth of land

information is now available on the internet. Maps and resources that once required a visit to a
local office are now a mouse-click away. A new chapter on how to access this information would
quickly become obsolete as web sites continually change addresses and develop new and more
productive ways of providing information. While we have tried to provide you with updated web
addresses and other contact info in this errata, most of this updated information can also be
found through a web search using Google or another internet search engine (just enter the name
of the person or resource you are trying to find). 

Most counties now have recent aerial photography on a web site (include the terms “GIS” or
“Interactive Mapping” along with the name of the county in the search engine to locate).
Although each county’s web site is unique, overlays of topography, soils, wetlands, floodplains, and
property lines are common. Some counties are in the process of scanning in historic photos so that
you can view decades of change as you scroll from one map to another. Recent aerial photos are
also found on Google Maps and Bing Maps (At the time of this printing, Bing has close-up “bird’s
eye view” aerial photos for some portions of the state of Wisconsin, primarily urban areas).  The
Wisconsin Department of Natural Resources has a Surface Water Data Viewer on its web site,
with detailed maps of wetlands and potential wetlands. The Natural Resources Conservation
Service has a “Web Soil Survey” for soil maps, and you can click on various links for soil descrip-
tions. All of the 1800’s land survey field notes are on the web (Wisconsin Public Land Survey
Records at http://digicoll.library.wisc.edu/SurveyNotes/). These are just a few of the additional
resources now available on-line, and more resources will undoubtedly be available in the future. 

There is a Big Unknown shadowing our current work that simultaneously creates great urgency
as well as uncertainty. As global climate change effects unfold, the need to foster resiliency in wet-
land ecosystems is ever more critical. The Wisconsin Initiative on Climate Change Impacts
(www.wicci.wisc.edu) has resources and strategies listed and maps that predict temperature and
precipitation changes in our state. To understand our wetland ecosystems, we currently look back
at the retreat of the last Wisconsin ice age that created the geological underpinnings, kettles, old
lake basins, and stream beds that wetlands inhabit. We read settlers notes and survey records to
understand pre-settlement vegetation and plant communities in order to restore native wetlands
on the landscape. And yet, we see an ever widening gap between what we once had and what
may remain on our altered landscape. Dr. Joy B. Zedler, Aldo Leopold Chair of Restoration
Ecology, University of Wisconsin-Madison states: “Although it is difficult to test, I contend that sus-
taining biodiversity is the key to sustaining resilience in ecosystems, especially wetlands, which are dis-
proportionately vulnerable to effects of climate change.” We have to continue asking hard questions
and working diligently to sustain biodiversity. 

Wetland restoration is a relatively young practice and science. There are ever evolving methods,
but this handbook lays out an unchanged strategy to evaluate your land, and plan its restoration.
We offer this handbook in a spirit of hope and adventure. Experiment, try new techniques, let us
know what is working and what is not. Above all enjoy the wetland you restore! 

Errata/update information is on the next page.



2010 Errata/Updates
Chapter 1

• To learn more about Wisconsin’s plan for wetlands and how you can help, please visit the Wisconsin Department 
of Natural Resources web site at http://dnr.wi.gov/wetlands/strategy.html.

• To learn more about Wisconsin’s Wetland Gems please visit the Wisconsin Wetlands Association web site at 
www.wisconsinwetlands.org/gems.htm.

Chapter 3
Page 27 The Wisconsin Wetland Inventory Maps web site is now http://dnr.wi.gov/wetlands/mapping.html.

The Wisconsin Catalog of Aerial Photography web site is now http://www.sco.wisc.edu/apcat/. 

Chapter 5
Page 52 The current list of native plant nurseries is at http://dnr.wi.gov/org/land/er/plants/nurseries.htm.

Chapter 6
Page 59 The Invasive Plants Association of Wisconsin (IPAW) web site is now http://www.ipaw.org/.

Page 66 The current list of native plant nurseries is at http://dnr.wi.gov/org/land/er/plants/nurseries.htm.

Page 68 The purple loosestrife fact sheet is at http://dnr.wi.gov/invasives/fact/loosestrife.htm.

Page 69 The Wisconsin Wetlands Association (WWA) website is now http://www.wisconsinwetlands.org.

Chapter 7
Page 78 State Regulations for Wetlands can now be found at http://dnr.wi.gov/wetlands/programs.html. Regulations also are 

summarized on the Wisconsin Wetlands Association web site at http://www.wisconsinwetlands.org/protectingregulations.htm.

Page 82 The complete text of NR 353, Wis. Adm. Code, is available at http://www.legis.state.wi.us/rsb/code/nr/nr353.pdf.

Page 85 The mitigation banking web site is now http://dnr.wi.gov/wetlands/mitigation/.

Page 91 Ricky Lien is the Wisconsin DNR Wetland Habitat Specialist. His phone number is 920-892-8756, ext.3045. His email
address is Ricky.Lien@Wisconsin.gov. His mailing address is Wisconsin Dept. of Natural Resources, 1155 Pilgrim Road,
Plymouth, WI 53073.

Page 92 Wisconsin Waterfowl Association’s address has changed to P.O. Box 427, Wales, WI 53183-0427. The phone number has
changed to (262) 968-1722 (The toll free number remains the same).

Ducks Unlimited’s GLARO office address has changed to 1220 Eisenhower Place, Ann Arbor, MI 48108. 
The phone number remains the same.

Page 93 Wings Over Wisconsin, Inc.’s phone number has changed to (920) 387-5198. The organization’s web site is
www.wingsoverwisconsin.org/.

Kevin Wallenfang is the Regional Biologist for Pheasants Forever in Wisconsin. His phone number is (608) 798-2466. 
His email address is kwallenfang@pheasantsforever.org. Pheasants Forever’s web site is www.pheasantsforever.org/.

Page 94 The current list of native plant nurseries is at http://dnr.wi.gov/org/land/er/plants/nurseries.htm.

Appendix A – World Wide Web Resources
Page 139: Wisconsin Web Sites

The Wisconsin Coastal Management Program web site is now http://www.doa.state.wi.us/section.asp?linkid=65&locid=9.
The Wisconsin Department of Natural Resources web site is now http://www.dnr.wi.gov.
The Waterway and Wetland Permits web site is now http://dnr.wi.gov/waterways/shoreline_habitat/wetlands.html.
The Wetlands Strategy web site is now http://dnr.wi.gov/wetlands/strategy.html.
The Invasive Plants web site is now http://dnr.wi.gov/invasives/.
The Wisconsin Wetlands Association web site is now http://www.wisconsinwetlands.org.
The Invasive Plant Association of Wisconsin (IPAW) web site is now http://www.ipaw.org/.
The Great Lakes Indian Fish and Wildlife Commission (GLIFWC) web site is now http://www.glifwc.org/.

Page 140: Non-Wisconsin Web Sites
The National Wetlands Inventory web site is now http://www.fws.gov/wetlands/.

The University of Minnesota’s Horticultural Science Department published Restoration and Reclamation Review between
1996 and 2003. This student produced journal includes several excellent articles, including some that pertain to shoreland
and wetland restoration. The articles are archived at http://conservancy.umn.edu/handle/55448.

The Wetlands Reserve Program web site is now http://www.nrcs.usda.gov/programs/wrp/.

Appendix B – Contacts for Wisconsin Wetland Information
It is possible that some of the addresses or phone numbers listed in Appendix B have changed since this book’s printing. 
If you find an out-of-date listing, we recommend using an internet search to identify the updated contact information:
include the county name and the agency name in your search terms. 

Inside Back Cover
The Wisconsin Wetlands Association web site is now http://www.wisconsinwetlands.org and the email contact is now 
wetlands@wisconsinwetlands.org. 
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Wisconsin’s wetlands serve many important functions. They provide eco-
nomic and aesthetic benefits to their owners and to society in general.

They create habitat for a diversity of wildlife, help alleviate flooding, reduce soil
erosion, cleanse dirty and polluted waters, and contribute to regular water flow in
streams and rivers throughout the year. It follows then, that healthy wetlands
translate into a healthy environment. This handbook was produced based on the
assumption that healthy wetlands benefit our communities.

This handbook contains general guidance for landowners interested in improving
the health of their wetlands. It discusses conservation, management, and restora-
tion techniques that will improve drained, ditched, or otherwise degraded wet-
lands, and provides a range of activities that can greatly improve the values and
functions of our wetland resources.

A landowner does not need to manage or restore his or her wetland alone. This
handbook provides an extensive list of federal and state agencies, conservation
organizations, and private entities that can offer financial or technical assistance
with private restoration projects. Various published references are also mentioned,
and landowners are encouraged to turn to them for assistance.

Purpose
The objective of this handbook is to encourage the responsible and effective restora-
tion of wetland habitats. Each wetland has its own unique characteristics, and
restoration efforts should attempt to recreate, to the degree possible, the original
structure, hydrology (how water interacts with the land and circulates) and plant
communities that existed at the site prior to its destruction or degradation. To
accomplish this requires an initial working knowledge of the history, hydrology, and
ecology of the site. Moreover, attempting to recreate historic conditions ensures that
the wetland is a good “fit” into the landscape, and increases the chance of restoring
a site that will be self-sustaining into the future. Simply stated, historic restoration
requires reversing the impacts to a wetland that initially caused its degradation.

We do not advocate the creation of wetlands where they did not exist before, nor
do we encourage establishing a wetland type different from the original. For exam-
ple, creating a pond or shallow pool of extensive open water by impounding water,
such as with a dam, in an area that was once sedge meadow does not constitute a
true restoration. Indeed, many of the original wetland functions of the sedge
meadow would be lost.

Restoration ecology is a science in its infancy. Wetlands are very complex systems
that have interdependent water, soils, and vegetation. No simple recipe or pre-
scription exists for restoring what took nature the 12,000 years since the retreat
of the last glacier in Wisconsin to create. The recommendations in this hand-
book, however, represent the “state of the science” in wetland restoration that
should provide guidance for restoring private wetlands.

In December 2000, the Wisconsin DNR released an important planning docu-
ment called Reversing the Loss: A Strategy for Protecting and Restoring Wetlands in
Wisconsin. The goal of this document is to guide wetland conservation and
restoration throughout the state. The vision statement from this document reads,

WETLAND RESTORATION HANDBOOK
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“We promote, restore, enhance, and preserve the quantity, quality, and diversity of
Wisconsin’s wetlands as a critical component of ecosystems essential to the health
and quality of life of our state’s diverse citizenry, plants, animals, and landscapes.”
The strategy is available at the Wisconsin DNR’s web site at: www.dnr.wi.gov/
org/water/fhp/wetlands/.

In the Reversing the Loss strategy, the Wisconsin DNR gives high priority to wetland
restoration. Cooperation between private landowners and public agencies to restore
degraded and destroyed wetlands could help reverse the trend of wetland losses over
the past century. It is possible to envision thousands of acres of Wisconsin’s degraded
wetlands restored over the next decade, restoring the lost functions these wet land-
scapes offer to humans and wildlife alike. This would serve as a lasting legacy for
future generations.

This revised edition of the Wetland Restoration Handbook provides considerably more
information to landowners interested in wetland restoration than the first edition. We
have expanded the chapters that explain restoration techniques, describe control
strategies for invasive plants in-depth, and have included a new chapter on post-
restoration site management. Where available, we have incorporated new ideas and
techniques that have surfaced since the first edition was written. Several chapters have
been rearranged to provide information in a more logical sequence. Furthermore, we
have updated the lists of agency contacts for regulatory needs and restoration assis-
tance and added new web sites with pertinent wetland information. Since the first edi-
tion of the handbook was published, Wisconsin Wetlands Association has produced
the Wetland Resource Directory, an extensive list of scientists, agency personnel, private
consultants, nurseries, and other individuals involved in wetland conservation, sci-
ence, restoration, or management. This directory is available at the Wisconsin
Wetlands Association web site (www.wiscwetlands.org). We encourage you to visit
this directory if you are in need of any contacts on wetland-related issues.

The opportunities for wetland restoration in Wisconsin and throughout the coun-
try are better than ever before in the history of our nation. In the 2002 Farm Bill,
the United States Congress allocated significant funding to support various farm
conservation programs. This includes the very popular and successful Wetland
Reserve Program (WRP) described in Chapter 8 of this handbook. The funds
available to the Natural Resources Conservation Service for wetland restoration in
Wisconsin under the WRP are four to five times more than in previous years. With
any luck, this popular program will be continued for many years. The WRP, in
combination with other state and federal conservation programs, will help increase
the number of wetland acres restored in Wisconsin. We encourage landowners to
take advantage of the very favorable financial terms of these conservation programs
while the opportunity exists.

Wisconsin Wetlands Association
December 2003

preface

Charles Schwartz
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Joy B. Zedler, Aldo Leopold Chair in Restoration Ecology,
University of Wisconsin-Madison

Individual landowners can make a difference in restoring wetland habitat. In
fact, private property owners are the hope for reversing the trend of declining

“ecosystem services,” that is, processes that wetlands carry out that benefit society
as well as individual landowners. Your restoration of wetlands will help abate
flooding, improve water quality, and support biodiversity! 

Many readers will already know that over half of the wetland acreage in the con-
tiguous United States has been lost over the past 200 years. The United States Fish
and Wildlife Service compared historical maps with recent census data on wetland
area to give us a quantitative measure of loss. But no one has a good measure of
the cumulative loss of wetland biodiversity-how many of the native wetland
species have declined, and over what portion of their historical range?  In one small
fen at the University of Wisconsin-Madison Arboretum, more than half of the his-
torical 50 plus species are missing, perhaps as a result of groundwater drawdown
and crowding by invasive species. If native species are being lost in protected areas,
such as the Arboretum, biodiversity is sure to be declining in unprotected areas,
wherever hydrological regimes have been altered and wherever invasive species are
becoming dominant. 

Driving across Wisconsin, I am reassured by the knowledge that about half of our
historical wetland acreage is still intact, while at the same time deeply concerned
by the degraded condition of many wetland remnants. Invasive plants such as
reed canary grass, purple loosestrife, and hybrid cattails are extremely widespread
and often dominant. It is clear that the expansion of invasive species has caused
the decline of many natives. 

How can we halt and reverse such trends?  Three positive actions can be taken.
We can: 1) protect the region’s best wetland sites and manage them to sustain bio-
diversity, 2) improve conditions at wetlands that are losing biodiversity, perhaps
by learning why species are being lost so we can correct the problems and rein-
troduce species, and 3) restore former wetlands to expand acreage and foster the
growth of native species. As individuals, we can participate by contributing to
organizations that do this work. As landowners, a privileged few of us can partic-
ipate directly in all three activities.

My wetland has a dense stand of reed canary grass that appears to be marching
across the sedge meadow. My students and other researchers have learned a great
deal about this pest plant, and we are continually looking for new methods to
control this invasive species without damaging other plants and sensitive animals.
We don’t have prescriptions yet, but we know that it is easier to remove the plant
as it establishes in remnant wetlands than to wait and attempt to control dense
stands without damaging the native plants. 

Where former wetlands have been filled or drained, most of the native species
died out when the water supplies were eliminated. Replenishing the water and
watching the vegetation and invertebrate fauna develop would be like uncovering
a great ecological treasure chest. Perhaps there is a species-rich seed bank that

WETLAND RESTORATION HANDBOOK
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foreword

would display its bounty as soon as the soil is wet enough to stimulate germina-
tion. If not, the wind and inflowing water would surely bring in seeds from other
wetlands. The newly restored wetland would then grow plants that would attract
birds and other animals which, in turn, would bring in more seeds and more
species. Over time, it might accumulate dozens of native species. 

But, even then, the gems of the wetland treasure trove would be vulnerable to attack
by unwanted invaders—“marauding species” that could reduce the wetland’s rich
vegetation to a single invasive plant. In that event, it would be critical to be on the
lookout for the earliest arrivals, so that they could be hand-pulled before they spread. 

Obviously, wetland restoration has multiple responsibilities, involving both the
renewal of wetland environmental conditions and the protection of the native
inhabitants. Fortunately for landowners, this guidebook offers sound advice for
accomplishing both objectives. Alice Thompson and Charlie Luthin have ably
pulled together a wealth of information. If you put it to use in your degraded wet-
land, you will make a difference. Your contribution toward the restoration of lost
wetland acreage will benefit native wetland species. If enough landowners partic-
ipate in wetland restoration, the collective efforts will also enhance floodwater
absorption and improve water quality. I’m sure you will find the advice you need
to help sustain its diverse and valuable wetland resources.



PAGE vi

Basic Steps Toward Restoring your Wetland . . . . . . . . . . . . . . . . . . . . VIII

Chapter 1. Wisconsin Wetlands: Wetland Losses… 
and Hope for the Future . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
What is a Wetland? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Our Wetland Heritage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Wetlands, Watersheds, and the Water Cycle . . . . . . . . . . . . . . 7
Wetlands…What are They Good For? . . . . . . . . . . . . . . . . . . . . 10
What are Wetlands Bad For? . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Chapter 2. Getting to Know Your Wetland . . . . . . . . . . . . . . . . . . . . . . 13

Getting Acquainted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Keep a Wetland Journal: Record Keeping . . . . . . . . . . . . . . . . . 14
Wetland Indicators: Plants and Animals . . . . . . . . . . . . . . . . . . 16
Signs of Wetland Disturbance . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Typical Disturbance Indicator Plants . . . . . . . . . . . . . . . . . . . . . 19

Chapter 3. Assessing Your Wetland’s Potential for Restoration . . . 21

Restoration, Enhancement, and Creation . . . . . . . . . . . . . . . . . 22
Gathering Information on Your Wetland . . . . . . . . . . . . . . . . . . 23
Putting it all Together . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Do You Have a Restorable Wetland? . . . . . . . . . . . . . . . . . . . . 32

Chapter 4. Planning Your Wetland Restoration . . . . . . . . . . . . . . . . . 35

Set Project Goals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Use Your Restoration Toolbox . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Consider Water: Quality and Quantity . . . . . . . . . . . . . . . . . . . 46
Develop the Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Chapter 5. Seeding and Planting Considerations . . . . . . . . . . . . . . . . 49

Stick With Natives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
Manage Your Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
Get Your Vegetation Started . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

Chapter 6. Invasive Species and Wetland Management . . . . . . . . . . 59
Planning for Invasive Species Control . . . . . . . . . . . . . . . . . . . . 59

Current Recommendations for Control of Specific 
Invasive Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

Managing Your Restored Wetland . . . . . . . . . . . . . . . . . . . . . . . 73
Ongoing Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

Chapter 7 What about Regulations? . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

United States Army Corps of Engineers . . . . . . . . . . . . . . . . . . . 76
Wisconsin Department of Natural Resources . . . . . . . . . . . . . . 78
County and Town Ordinances . . . . . . . . . . . . . . . . . . . . . . . . . . 85

WETLAND RESTORATION HANDBOOK

ContentsContents . . . . . . . . . . . . . .



PAGE vii

Chapter 8. Who Can Help Facilitate My Restoration Work? . . . . . . . 87

Federal Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
State Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Non-Governmental Assistance . . . . . . . . . . . . . . . . . . . . . . . . . 92

Chapter 9. Implementing the Restoration . . . . . . . . . . . . . . . . . . . . . . 95

Timetables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
How to Evaluate the Contractor . . . . . . . . . . . . . . . . . . . . . . . . 96
Pre-Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
General Construction Recommendations . . . . . . . . . . . . . . . . . 98
Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Chapter 10. Immediate Post-Restoration Management . . . . . . . . . 101

Immediate Post-Construction Failures . . . . . . . . . . . . . . . . . . 101
What Happens When Water Meets Soil . . . . . . . . . . . . . . . . 102
"Hey, I Didn’t Think Water Was Supposed to Go There!" . . . 103
Site Mysteries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
I Should Have Thought of That! . . . . . . . . . . . . . . . . . . . . . . 106

Chapter 11. Now What? Monitoring and Conservation Activities . 107

Evaluating Your Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Assistance With Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . 110
Simple Conservation Activities . . . . . . . . . . . . . . . . . . . . . . . . 110
My Wetland’s Future: Is it Secure? . . . . . . . . . . . . . . . . . . . . . 114

Chapter 12. Wild Rice Community Restoration . . . . . . . . . . . . . . . . . 117
Did Your Site Historically Support Wild Rice? . . . . . . . . . . . . 119
Will Your Site Support Wild Rice? . . . . . . . . . . . . . . . . . . . . . . 119
How to Obtain Seed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
How to Plant the Rice Seed . . . . . . . . . . . . . . . . . . . . . . . . . . 121

Chapter 13. Learning from Past Experiences: 
Case Studies from Wisconsin . . . . . . . . . . . . . . . . . . . . . . 123

Case Study #1: Ozaukee County . . . . . . . . . . . . . . . . . . . . . . 124
Case Study #2: Walker Site, Columbia County . . . . . . . . . . . 126

Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Appendix A.  Useful Literature and World Wide 
Web Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

Appendix B.  Contacts for Wisconsin Wetland Information . . . . . . . . 141

CONTENTS




