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Abstract 

The benefits of wetlands to the ecosystem have long been over-looked as wetlands 

were filled and used for urban development and agricultural production among other 

motives until the 1970’s.  During the 1970’s, institutions shifted from promoting 

landowners to drain, fill or alter wetlands to protecting wetlands from being drained, filled 

or altered.  In Wisconsin, 46 percent of pre-settlement wetlands have been destroyed 

(Reyer, Wolf and Murray, 2009).  Understanding the wetland governance system will help 

to protect Wisconsin’s remaining five million acres of wetlands (Reyer, Wolf and Murray, 

2009).  

This study uncovers the complex system of wetland governance in Wisconsin 

through two objectives.  Objective one identified how Wisconsin counties’ zoning 

ordinances, subdivision ordinances and comprehensive plans are used for protecting 

wetlands.  Objective one was examined through an inventory of all 72 Wisconsin counties’ 

zoning ordinances, subdivision ordinances and comprehensive plans.  Results from 

objective one indicates that all counties meet the WDNR’s minimum requirements of 

wetland protection.  While some counties follow the bare minimums, other counties enact 

stronger regulations, such as protecting all wetlands within the county or enforcing a 

setback from wetlands.  Out of a 100-point scale, zoning ordinances’ average score was 

33, subdivision ordinances’ average score was 17 and comprehensive plans’ average score 

was 50.  A regression analysis including 11 variables was conducted on inventory scores.  

Zoning ordinance, subdivision ordinance and comprehensive plan regression models were 

found be insignificant.  However, inventory scores for each county were pooled to create 

a combined inventory score and was found to produce a significant regression model.  
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Objective two identifies how county planning and zoning departments protect 

wetlands besides the use of zoning ordinances, subdivision ordinances and comprehensive 

plans.  Objective two was examined through a multiple case study that collected data 

through the review of documents and semi-structured interviews.  Results from the four 

case studies indicate counties share similar governance processes with differing regulatory 

codes and each case employs unique techniques to regulate wetlands.  Each of the cases 

assist landowners with permits, utilize a GIS system to review permits and complete site 

visits to determine unique property characteristics.  Cases enact varying regulations and 

unique governance techniques to govern wetlands.  Governance techniques include the use 

of a wetland tour system, landowner education, wetland mapping and an erosion control 

ordinance to govern and regulate wetlands.  

This study helps to uncover the complicated structure of local wetland governance 

in Wisconsin.  To improve the current wetland governance system in Wisconsin, a higher 

degree of coordination between the WDNR, USACE and county staff members is needed 

and counties should be required to complete site visits.  County planning and zoning 

departments also need to have staff members who are knowledgeable of wetlands and 

wetland delineation. 
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Chapter 1: Introduction 

Wetlands play a major role in the world’s economic, cultural and ecological 

systems and are among one of the many threatened natural resources world-wide (Austen 

and Hanson, 2007).  In Wisconsin, approximately five million wetland acres have been lost 

of the approximately ten million pre-settlement acres of wetlands (Mitsch and Gosselink, 

2000; Reyer, Wolf and Murray, 2009).  While Wisconsin has lost 46% of wetlands since 

pre-settlement times, other states in the Midwest, such as Illinois, Indiana and Ohio, have 

lost upwards of 85% of pre-settlement wetlands (Reyer, Wolf and Murray, 2009).  A shift 

in actions towards wetlands has occurred as the knowledge of wetlands has increased, but 

wetlands continue to be drained, filled or altered for cultural and economic reasons (Junk 

et al., 2013; Mitsch and Gosselink, 2000).  In 2007, Wisconsin negatively impacted 537 

wetland acres (Wisconsin Department of Natural Resources, 2008).  While negative 

impacts to wetlands has slowed, and in some cases positive impacts outweigh negative 

impacts (Wisconsin Department of Natural Resources, 2008), there is still a strong need to 

understand and improve wetland governance. 

1.1 Defining a Wetland 

One challenge in governing wetlands is identifying what a wetland is through a 

legal description or definition.  Since there are many different types of wetlands located in 

varying geographic locations, it is difficult to develop a general definition of a wetland.  

One of the first attempts at defining the term wetland occurred in 1956 in a publication by 

the U.S. Fish and Wildlife Service (USFWS), referred to as Circular 39.  In Circular 39, 

the term wetland was defined as “refers to lowlands covered with shallow and sometimes 
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temporary or intermittent waters” (Mitsch and Gosselink, 2000).  The 1956 definition was 

used by wetland managers and scientists until 1979 when the USFWS developed a more 

comprehensive definition.  This more comprehensive definition identified three ecological 

aspects that are needed in a wetland.  The three key features that an area needs to be 

considered a wetland are (1) the land supports predominantly hydrophytes, (2) the substrate 

is predominantly undrained hydric soil and (3) the substrate is saturated with water for 

some time during the growing season (Library of Congress Cataloging, 1979; Mitsch and 

Gosselink, 2000).  This definition was the first to specifically identify three key features 

that an area must have in order to be classified as a wetland.  Current definitions vary by 

agency, but include the three features that were identified by the 1979 definition.  The 

USFWS was the first agency to attempt to create a definition for a wetland and other 

governing bodies would follow their lead. 

At the state level, the Wisconsin Department of Natural Resources (WDNR) 

defines a wetland as “those areas where water is at, near or above the land surface long 

enough to be capable of supporting aquatic or hydrophytic vegetation, and which have soils 

indicative of wet conditions” (Legislative Reference Bureau Chapter NR 115).  The 

WDNR definition shares aspects and content of the USFWS definition, but varies slightly 

in the wording and terminology.  Governing bodies are able to create their own definition 

of a wetland that works best for their governing jurisdiction.   

1.2 Importance of Wetlands 

The “kidneys of the landscape” is a phrase often used to describe wetlands and their 

important role in the ecosystem (Mitsch and Gosselink, 2000).  Wetlands can be thought 

of as the “kidneys of the landscape” because they receive water and waste from natural and 
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human sources and work to stabilize, cleanse and purify the water (Mitsch and Gosselink, 

2000; Owens and Zimmerman, 2013).  The benefits received from and ecosystem services 

provided by wetlands is a long and extensive list that includes: flood water retention and 

control, maintaining water quality, reducing erosion, providing wildlife habitat, 

biogeochemical storage and cycling, biodiversity and nutrient cycling.  Wetlands also 

provide areas for recreation, education, scientific inquiry and provide aesthetics to the 

surrounding region (Copeland, 2010; Costanza et al., 1997; Junk et al., 2013; Mitsch and 

Gosselink, 2000; Owens and Zimmerman, 2013; Reyer, Wolf, Murray, 2009).   

1.3 Economic Benefit of Wetlands 

Valuing ecosystem functions is a difficult and challenging task due to the 

complexity of ecosystems and their services.  One way to understand an ecosystem’s 

importance is to associate dollar amounts with each service that a biome provides.  

Costanza et al. (1997) evaluated 17 ecosystem services and functions for 13 biomes 

worldwide.  The study estimated that ecosystems provide at least $33 trillion worth of 

services annually.  Marine biomes provide $20.9 trillion annually and terrestrial systems 

provide $12.3 trillion, of which 4.9 trillion is provided from wetlands (Costanza et al., 

1997).  De Groot et al. (2012) estimated wetlands provide $219,527 per ha per year, second 

only to coral reefs which provide $352,915 per ha per year (De Groot et al., 2012).  De 

Groot et al. (2012) acknowledges that we cannot “value the priceless” and should not place 

monetary values on ecosystem services and biomes, but points out that in daily discussions 

and decisions we assume monetary values for ecosystems that are often very low, which 

can lead to the conversion of valuable ecosystems into a higher valued land use (De Groot 

et al., 2012). 
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1.4 History of Wetlands 

Wetlands have had a long history that ranges from being drained, filled and altered 

to becoming protected through various regulations with requirements for mitigating any 

wetland disturbances.   The benefits of wetlands were not initially recognized and had an 

antagonistic relationship with early civilizations due to their difficult access, insect 

nuisance and water-borne diseases (Junk et al., 2012).  Evidence suggests that humans 

began impacting wetlands as early as 400 years ago when a large wetland/lake disappeared 

and was replaced by Mexico City (Mitsch and Gosselink, 2000).  For some civilizations, 

wetlands were used as a refuge for criminals and ethnic minorities (Junk et al., 2012; 

Mitsch and Gosselink, 2000).  However, not all early civilizations treated wetlands in a 

negative manner.  Native Americans in North America harvested and reseeded wild rice in 

wetlands, believing that “wild rice is like money in the bank” (Mitsch and Gosselink, 

2000).  As North America began to expand and become more populated, wetlands were 

perceived as invaluable and treated as wastelands (Wisconsin Department of Natural 

Resources, 1993).  Prior to the 1970’s, wetlands were drained or filled for many different 

reasons and “policy towards wetlands was to impound, drain and alter them into what were 

considered more economically productive land” (Aber, Pavri and Aber, 2012). 

The act of filling or draining a wetland quickly became socially acceptable, as well 

as a social norm.  Wetlands were drained for agricultural purposes when the Swamp Land 

Acts of 1849, 1850 and 1860 were passed which essentially encouraged and promoted the 

tile drainage of wetlands (Mitsch and Gosselink, 2000).  During the early 1900s, wetlands 

were believed to encourage the spread of diseases, such as malaria, and were consequently 

drained to theoretically eliminate the threat of diseases.  Old growth forested bottomlands 
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in the Southeast United States were harvested for the valuable lumber that they produced.   

Proper management techniques were not used during the harvest that would allow for 

sustainable regrowth.  Finally, wetlands were drained for urban development to 

accommodate the growth of North America.  Today, there are many major cities, such as 

Chicago and Washington, DC and major airports that occupy areas that were once wetlands 

(Junk et al., 2012; Mitsch and Gooselink, 2000).  Around 1970, a change in attitude and 

legislation occurred as wetlands began to be protected from development and became 

viewed as a crucial part of the landscape.  The Ramsar Convention treaty was signed in 

1971 and outlined global cooperation for wetland habitat conservation and protection 

(Aber, Pavri and Aber, 2012).  Soon after, the United States committed to a No Net Loss 

Policy in 1987 as a result of a National Wetlands Policy Forum that was sponsored by the 

EPA (Aber, Pavri and Aber, 2012, Copeland, 2010). 

 Pre-settlement wetland estimates for the United States range from 150 to 215 

million acres (Mitsch and Gosselink, 2000).  It is hard to trace the exact amount of wetlands 

throughout the 1900’s due to the ranging purposes of wetland inventories.  Early wetland 

inventories were used to identify land that was suitable to be drained for agricultural 

purposes.  Later inventories were used to identify wetland areas that were valuable for 

waterfowl protection.  The purpose of the wetland inventory would have an effect on the 

amount of wetlands identified during the inventory.  It is believed that about 53% of 

wetlands have been lost from 1780 to the 1980’s in the contiguous United States.  For the 

same time period, Wisconsin has lost about 46% of its wetlands (Mitsch and Gosselink, 

2000).  Other estimates believe Wisconsin had approximately 10 million acres of wetlands 

before its statehood in 1848.  Current figures indicate Wisconsin has 5,385,290 acres of 
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wetlands, representing a loss of approximately 47% and a total land cover of 15.5% of the 

state (Environmental Law Institute, 2008; Kent and Dudiak, 2001; Wisconsin Department 

of Natural Resources, 2008). 

In recent years, wetland inventory and tracking has become increasingly important 

to identify the percent change in wetland acres, but a lack of wetland inventory data still 

exists (Clare and Creed, 2014).  A 2008 publication from the WDNR breaks down wetland 

acreage changes into positive and negative impacts for the calendar year 2007.  Positive 

benefits are defined as re-establishment of formerly drained wetlands or enhancement of 

existing wetlands.  Negative impacts are defined as permitted fill or temporarily disturbing 

existing wetlands.  Positive benefits totaled 3,615 acres while negative impacts totaled 537 

acres (Wisconsin Department of Natural Resources, 2008).  These figures represent a major 

change in wetlands, but it is important to note that it is difficult to identify all positive and 

negative impacts to wetlands.  It is difficult to track illegal wetland filling, degradation 

from polluted runoff and habitat fragmentation, as well as legal draining of wetlands into 

farmable land.  These numbers do not take into account positive management techniques 

to improve the health of the wetlands like prescribed burning and invasive species control 

efforts (Wisconsin Department of Natural Resources, 2008). 

1.5 Research Objectives  

The goal of this research is to identify and understand Wisconsin’s wetland 

governance at the county level.  Wetland governance in Wisconsin will be examined 

through the exploration of two objectives.  Exploring the two objectives will lead to the 

uncovering of wetland governance in Wisconsin at the county level.   
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Objective 1: Identify how Wisconsin’s counties’ zoning ordinances, subdivision 

ordinances and comprehensive plans are used for protecting wetlands. 

The Wisconsin Department of Natural Resources sets minimum wetland protection 

requirements that each county must adopt, however, the county may decide to adopt and 

implement stronger requirements than the state’s set minimum.  This objective is aimed at 

understanding which counties implement stronger wetland protection regulations through 

the county zoning ordinances, subdivision ordinances and comprehensive plans. 

 Objective 2: Identify how county planning and zoning departments protect 

wetlands besides the use of zoning ordinances, subdivision ordinances and 

comprehensive plans. 

Zoning ordinances, subdivision ordinances and comprehensive plans are some tools 

that counties use to protect and regulate wetlands, but other tools or methods may be 

present.  The study’s second objective is aimed at understanding the other methods and 

techniques used by county planning and zoning departments to protect and regulate 

wetlands.   

Objectives one and two will be explored to understand and identify how wetlands 

are regulated at the county level within Wisconsin.  Together, the two objectives will 

uncover the complex wetland governance system in Wisconsin.  This research will identify 

counties that go beyond Wisconsin’s minimum required wetland provisions and the various 

methods and techniques used by counties to regulate wetlands. 
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Chapter 2: Literature Review 

2.1 Governance Systems 

Governance is a complex system with many interactions involving various actors.  

The first step in understanding governance is to define governance and establish knowledge 

of the different types of governance systems utilized worldwide.  Scholars have established 

many definitions of the term governance ranging in scales, actors involved and frameworks 

utilized.  Governance can be defined as an “overall legislative framework by national or 

international institutions, which guides the conservation and management of natural 

resources” (Aber, J. S., Pavri, & Aber, S., 2012).  Rogers and Hall (2003) define 

governance as an “exercise of economic, political and administrative authority to manage 

a country’s affairs at all levels”.  Yet, another definition of governance is the “process by 

which the repertoire of rules, norms, and strategies that guide behavior within a given realm 

of policy interactions are formed, applied, interpreted, and reformed” (McGinnis, 2011).  

McGinnis (2011), wary of creating a description of governance that is too simple, 

constructs a shorthand expression illustrating that “governance determines who can do 

what to whom, and on whose authority”.  McGinnis’ shorthand expression, though short, 

simple and to the point, is an effective description of a governance systems.  To expand off 

of McGinnis’ expression, Rogers and Hall (2003) expand the expression of governance by 

including the institutions, processes and mechanisms in which various groups follow in 

order to create a complete system from expressing one’s interests to following established 

institutions.  Though similar to McGinnis’ shorthand expression, Rogers and Hall 

introduce the idea of creating institutions through processes, beginning with expressing 

one’s interests and ending with following established institutions.  Rogers and Hall (2003) 
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continue the idea of expressing one’s interests by explaining “one of the key elements of 

governance is to create a framework (institutional and administrative) within which 

strangers or people with different interests can peacefully discuss and agree to co-operate 

and co-ordinate their actions”.  Though there are many definitions of governance, a 

common theme is a framework through which institutions or rules are created and reformed 

through a process of interactions. 

The literature identifies two main divisions of governance, polycentric and 

hierarchical governance.  A polycentric governance system is made up of multiple 

authorities with overlapping jurisdictions (Rogers and Hall, 2003) while a hierarchical 

governance system has a clear hierarchy of authority (Imperial, 1999b).  A hierarchical 

system can be further divided into two types of hierarchical governance systems; 

centralized and decentralized (Imperial, 1999b).  A centralized governance system is often 

times described as a top-down system that places authority at the top and distributes power 

downward.  A decentralized governance system is the opposite of a centralized system and 

is described as a bottom-up system that places its authority near the bottom of the system 

(Imperial, 1999b). 

Polycentric Governance Systems 

A simple definition of a polycentric governance system is “one that has multiple 

centers of shared or overlapping authority” (Imperial, 1999b).  Pahl-Wostl (2009) expands 

the definition to a “complex, modular system where differently sized governance units with 

different purpose, organization, spatial location interact to form together a largely self-

organized governance regime”.  Huitema et al. (2009) describe polycentric governance 

systems as systems in which “political authority is dispersed to separately constituted 
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bodies with overlapping jurisdictions that do not stand in hierarchical relationship to each 

other”.   

The literature identifies many advantages of polycentric governance systems.  One 

advantage of a polycentric governance system is that decision making is placed into the 

hands of local leaders who are knowledgeable of local issues (Imperial, 1999b; Huitema et 

al., 2009).  Polycentric systems allow agencies to specialize in one or two core areas instead 

of becoming knowledgeable of several areas of governance.  When an agency is concerned 

with only one aspect of governance, they can concentrate their resources into that one 

aspect of governance, creating a more knowledgeable agency with a higher quality of 

information (Imperial, 1999b; Imperial, 1999a).  Specialization can also minimize 

informational costs by reducing the need for out-sourcing of information.  Information can 

be obtained within a polycentric system, so another agency does not need to be hired to 

obtain the pertinent information (Imperial, 1999b).  Polycentric governance systems have 

been argued to be more resilient and better able to cope with change and uncertainty than 

a hierarchical system (Huitema et al., 2009).  A polycentric system can be more resilient 

because issues or problems of “different geographic scopes can be managed at different 

scales” (Huitema et al., 2009).  The amount of overlap and redundancy in polycentric 

systems makes them less vulnerable to failure because if one unit fails, another unit is ready 

to support the failing unit (Huitema et al., 2009). 

Along with many advantages, there are also disadvantages associated with 

polycentric governance systems.  Due to the many actors and decision makers involved in 

a polycentric system, it may be difficult to come to a collective decision when opinions 

differ (Huitema et al., 2009).  However, this can be solved with improved coordination of 
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actors, but improved coordination is met with high transaction costs, or the cost of reaching 

and enforcing agreements (Huitema et al., 2009; Imperial and Hennessey, 1999).  If 

coordination fails it can result in unnecessary duplication of efforts along with 

counterproductive efforts (Huitema et al., 2009).  One major criticism of polycentric 

governance is that duplication of authority and the lack of a centralized coordination 

mechanism decreases effectiveness (Imperial, 1999a).  Imperial (1999a) argues that 

conflicts between agencies can be described as “constructive debate over ideas and policies 

addressing complex issues” instead of a wasteful interaction between agencies.  Imperial, 

(1999b) warns that coordination does not need to be centralized and can occur invisibly by 

standardizing review procedures, permit stipulations and through the communication of 

key actors.  Huitema et al. (2009) identifies another potential disadvantage that of losing 

democratic accountability with the dispersion of responsibilities and authority.   

Hierarchical Governance Systems 

Hierarchical governance systems are defined as having one clear hierarchy of 

power and can be divided into two main categories; centralized and decentralized 

governance (Imperial, 1999b).  Centralized governance systems are described as a top-

down system with the authority beginning at the top of the system and working downward 

towards local divisions.  Meanwhile, decentralized systems are described as bottom-up 

systems, with authority based at local level (Imperial, 1999b).   

Centralized Governance Systems  

 A centralized governance system can be described as a top-down system that has 

one central authority located near the top of the system.  Unlike polycentric governance 
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systems, centralized governance systems have been identified as an approach to improve 

coordination and integrating policy programs (Imperial, 1999a).  Instead of duplication and 

overlap of governmental authority, centralized governance creates a central coordination 

mechanism with minimal overlap (Imperial, 1999a).   

 One disadvantage of a centralized governance system is that a large, centralized 

system has high information costs and it may have difficulties collecting, acting upon, and 

communicating information.  These systems are also vulnerable to information distortions 

(Imperial, 1999a).  Other disadvantages of a centralized systems include imposing high 

costs on presumed beneficiaries, allowing public goods to erode by failing to prevent one 

use from impacting another, becoming error-prone and becoming uncontrollable where 

actions deviate from public objectives (Imperial, 1999a; Imperial, 1999b).  Imperial 

(1999a) warns that when problems start to compound, remedial actions can exacerbate the 

problem.  Finally, centralized governance systems may not “recognize that individual 

ecological regions are composed of a unique mix of biophysical and social attributes” 

(Owens and Zimmerman, 2013). 

Decentralized Governance System 

 A decentralized governance system is described as a bottom-up system having one 

central authority with the idea of bringing governments closer to the governed (Imperial, 

1999a; Were et al., 2013).  One advantage to a decentralized governance system is the 

ability of local governments to pursue local priorities by allowing local government units 

to make decisions based on local characteristics (Owens and Zimmerman, 2013).  

Decentralized governance allows local communities to achieve success since communities, 
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which are closer to the issues, are making the decisions and can incorporate their local 

knowledge.  By bringing governments and decision making closer to the governed it is 

easier to hold leaders accountable (Were et al., 2013).  It also allows for local participation 

in decision making, which increases local knowledge of an issue (Owens and Zimmerman, 

2013).  Anderson and Ostrom (2008) argue that by involving local individuals, who live in 

the region and know the resource, into decision making, it can create better rules and 

institutions.  Since local individuals help to create the rules, they trust each other more to 

follow the rules which in turn lowers the cost of enforcing the rules (Anderson and Ostrom, 

2008).  Finally, decentralized governance leads to a higher degree of adaptiveness and the 

ability to react quickly to issues (Owens and Zimmerman, 2013; Pahl-Wostl, 2009). 

 Like any system, there are also disadvantages associated with decentralized 

governance.  Decentralized governance systems carry the assumption that local actors will 

be more incentivized to respond to issues if they are given control of the design and 

implementation of institutions (Were et al., 2013).  Anderson and Ostrom (2013) argue that 

a weakness of decentralized governance is the risk of stagnation.  Anderson and Ostrom 

(2013) describe stagnation as when a system accepts past methods and institutions and 

withholds from creating and innovating new institutions.  Another disadvantage of 

decentralized governance is that local decision makers may fall prey to a few issues or 

problems and sacrifice one issue for the advancement of another issue.  Owens and 

Zimmerman (2013) did not find any direct evidence of this issue but warn of the possibility.  

Finally, a decentralized system may not take into account the ecosystem as a whole and 

only focus on the small scale, disregarding the large scale effects (Owens and Zimmerman, 

2013). 
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Meyer and Konisky (2007) studied the effects of two decentralized environmental 

governance systems: local regulatory implementation (LRI) and community based 

environmental regulation (CBER).  In a CBER model, communities develop institutions 

independent of higher authorities while in a LRI model, a local government acts as an agent 

for a higher authority and implements the higher authority’s rules with some local 

discretion.  The study discovers that CBERs generate quantitatively and qualitatively better 

outcomes when compared to a LRI model (Meyer and Konisky, 2007).   

 The three governance systems presented here each carry specific advantages and 

disadvantages and one system is not thought to be more effective than another.  Rogers and 

Hall (2003) recognize that one form of governance is not better than another, instead it 

should be thought as “what works in the particular setting”.  Anderson and Ostrom (2008) 

argue that it is important to recognize that in all human governance arrangements there will 

be inherent imperfections and one structure is not superior to another.  Imperial (1999b) 

also argues that one form of governance organization should not be presumed good for all 

occasions. 

2.2 Water Governance 

Water governance is similar to general governance and is associated with many of 

the same characteristics, but is a more specific form of governance.  Water governance can 

be defined as “the process by which water is managed for the public good.  Governance 

includes the goals and activities of government entities, businesses, nonprofits, 

communities and individual citizens” (Citizen League, 2009).  Batchelor (2007) defines 

water governance as “the set of systems that control decision-making with regard to water 

resource development and management” and puts emphasis on the process in which 
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decisions are made.  Batchelor (2007) stresses the importance of understanding how, by 

whom and under what conditions decisions are made that influence water systems.  Rogers 

and Hall (2003) define water governance as “the range of political, social, economic and 

administrative systems that are in place to develop and manage water resources, and the 

delivery of water services, at different levels of society”.  Rogers and Hall (2003) recognize 

the range of systems involved in water governance including political, social, economic 

and administrative systems.  Also present in their definition is the notion of governance 

affecting different levels of society. 

Batchelor (2007) identifies that many countries are currently transitioning from 

conventional forms of water governance, which include top-down approaches, to bottom-

up governance systems understanding the experience and knowledge of local actors is 

critical to successful water governance.  The governance approach used to govern water 

systems is often influenced by the systems view of water rights and ownership.  Miranda, 

Hordjik and Molina (2011) found at least four approaches to water rights and ownership: 

water as an economic good or commodity, water as a human right and a social good, water 

as a socio-ecological good and water as a sector.  When water is treated as an economic 

good management approaches are influenced by an Integrated Water Resources 

Management model, which governs at the basin level and incorporates the recycling and 

reuse of wastewater.  Treating water as a human right assumes all humans have an equal 

right to water and allows those individuals who are lacking safe drinking water the right to 

legal actions.  It also does not require water to be free, but instead passes the responsibility 

of affordability to the state.  When water is treated as a human right, it does not imply the 

right to an unlimited amount of water, especially when water availability is limited.  Water 
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can be treated as a socio-ecological good where water is both a human right and a right to 

other living beings.  When decisions are made the voices of humans and the voices of 

nature should be acknowledged.  Finally, water can be treated in the more traditional view 

as a sector that emphasizes downstream supply and sanitation.  Management approaches 

can vary depending on the perspective of the region (Miranda, Hordjik and Molina, 2011). 

Rogers and Hall (2003) note that in order to achieve effective water governance, an 

environment needs to be created that efficiently facilitates private and public sector 

initiatives.  An effective water governance system needs to raise political will to overcome 

obstacles to changing from past practices, reform and develop water institutions and realign 

financial and economic practices (Rogers and Hall, 2003). 

Hill, Furlong, Bakker and Cohen (2008) reviewed Canadian Province’s and 

Territory’s decentralized water governance system and found a high degree of diversity 

and variation of water governance.  The authors argue that variation in water governance 

is present and is appropriate, but fragmentation is not appropriate.  In order to decrease 

variation and fragmentation, a degree of harmonization or the standardization of regulatory 

processes to increase effectiveness, efficiency and clarity may be required (Hill, Furlong, 

Bakker and Cohen, 2008).  An increase in harmonization would require an increase in 

federal involvement in water governance through assistance with gathering information, 

creating cross-jurisdictional working groups, and funding.  
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2.3 Wetland Governance 

Wetland governance can be thought of as a division of water governance with its 

own governing structure.  Wetland governance can be referred to as “the overall legislative 

framework by national or international institutions, which guides the conservation and 

management of this resource” (Aber, Pavri and Aber, 2012).  Wetland governance is 

complicated due to the variability in the types of wetlands, the numerous services provided 

by wetlands, the various valuation methods of wetlands and the geographic extent of 

wetlands breaching national borders.  The governance of a wetland located in one region 

can affect the health and ecosystem of a neighboring region (Aber, Pavri and Aber, 2012).  

This section will cover wetland governance at the international level, federal or national 

level and state level. 

International Wetland Governance 

International wetland policy began in 1971 with the Convention on Wetlands of 

International Importance especially as Waterfowl Habitat, also known as the Ramsar 

Convention or the Convention on Wetlands, which was signed in Ramsar, Iran (Aber, 

Pavri, and Aber, 2012).  The Ramsar Convention was the first instrument with the goal of 

conserving a natural resource at the global scale (Matthews, 1993).  It is an international 

environmental treaty which is a legal institution and binds nations to an environmental 

objective (Hettiarachchi, Morrison and McAlpine, 2015).  The Ramsar Convention played 

an important role in wetland governance by creating international action for wetlands, 

which was needed for several reasons.  First, wetlands can be located across national 

boundaries and can influence water pertaining to another country, creating a need for an 

international agreement.  Second, water is circulated through the atmosphere and the 



18 

 

atmosphere is located on an international scale.  Wetlands are an important habitat for many 

animals and plants, which can cross national boundaries.  Finally, if developing counties 

were to gain help with the wise use of wetlands, there must be an international system that 

provides technical and financial help to all countries (Matthews, 1993).   

The original intent of the Ramsar Convention was to primarily provide a habitat for 

water birds, as eluded to in the original title, but has since grown to cover all aspects of 

wetland conservation and wise-use practices (Aber, Pavri and Aber, 2012).  The Ramsar 

Convention operates around the key concept of the “wise use of wetlands” which is defined 

as “the maintenance of their ecological character, achieved through the implementation of 

ecosystem approaches, within the context of sustainable development” (Ramsar, 2015).  

The Ramsar Convention is unique in its arrangement because it does not establish any 

regulatory mechanisms to enforce the treaty.  Instead, the Ramsar Convention relies on 

“member nations to maintain their wetland conservation and wise-use obligations by 

developing nation wetland policies” (Aber, Pavri and Aber, 2012).  Member nations are 

required to designate at least one wetland as internationally important.  A wetland can be 

classified as internationally important if it meets the criteria of one of the two categories.  

Group A sites are representative, rare or unique wetlands and Group B sites are areas of 

international importance for conserving biological diversity (Aber, Pavri and Aber, 2012).   

The Ramsar Convention was signed by 18 nations in 1971 and has since grown to 

include 169 contracting parties for a total of 2,231 Ramsar sites (Ramsar, 2014).  While 

some researchers have identified some failures in the Ramsar framework for protection of 

urban wetlands (Hettiarachchi, Morrison, McAlpine, 2015), the Ramsar Convention is still 
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respected as establishing wetland governance at the global and national level 

(Hettiarachchi, Morrison and McAlpine, 2015; Matthews, 1993). 

National Wetland Governance 

This section will primarily focus on wetland governance in the United States.  

Imperial (1999b) notes the federal system of governance in the United States follows a 

polycentric structure since it has multiple centers of authority.  In the U.S., state agencies 

complement federal agencies in regulating wetland protection and restoration (Magyera 

and Genskow, 2013).  Passed in 1972, the Clean Water Act is the primary legal tool for 

wetland protection and regulates the discharge of fill and dredge material into the “waters 

of the United States” (Magyera and Genskow, 2013; Reyer, Wolf and Murray, 2009).  Two 

sections of the Clean Water Act are essential to wetland protection, Section 404 and Section 

401.  Section 404 regulates the discharge of dredge and fill materials into the waters of the 

U.S. and Section 401 creates state water quality certification.  Many state wetland 

regulatory programs obtain wetland protection authority through Section 401, which 

allows States to review Clean Water Act permits and issue, deny or waive water quality 

certification based on state water quality standards (Reyer, Wolf and Murray, 2009).  

Section 404 is administered by the U.S. Army Corps of Engineers (USACE) with advisory 

assistance from the U.S. Environmental Protection Agency (USEPA) and the U.S. Fish and 

Wildlife Service (USFWS) (Magyera and Genskow, 2013).  The USACE enforces Section 

404 through permit decisions, conducting jurisdictional determinations and developing 

policy guidance.  The USEPA’s role in Section 404 consists of developing policies, 

determining geographical jurisdiction, overseeing State and Tribal assumptions, reviewing 

individual permits and evaluating specific cases (Environmental Protection Agency, 2004).  



20 

 

The USFWS monitors all federal projects and federally permitted projects through Section 

404 for their impact on fish and wildlife and evaluates specific cases or policy issues 

regarding wetlands (Environmental Protection Agency, 2004). 

The Clean Water Act was designed to protect the “waters of the United States” and 

since the mid-1970’s has included both “geographically isolated wetlands and wetlands 

adjacent to tributaries and other waters” (Reyer, Wolf and Murray, 2009).  The 

interpretation of the definition of the waters of the United States was not challenged until 

2001, when the Solid Waste Agency of Northern Cook County (SWANCC) challenged the 

authority of the USACE to deny a permit for disposal into an isolated wetland (Copeland, 

2010).  The Supreme Court ruled in favor of SWANCC stating that denying a permit based 

on “the basis that migratory birds use the site exceeds the authority provided in the CWA” 

(Copeland, 2010).  The Supreme Court’s decision left policy implementers confused on 

the definition of the waters of the United States.   

In 2006, federal courts would play another key role in defining the jurisdictional 

limits of the CWA through the Rapanos ruling.  USACE argued that John Rapanos filled 

22 wetland acres that the USACE claimed to have jurisdiction over because the wetlands 

were connected or adjacent to navigable waters that were traditionally federally regulated.  

However, Rapanos argued the USACE did not have jurisdiction over the wetlands and that 

permitting requirements were not required (Arnold and Fleischman, 2013).  The Supreme 

Court ruled 5-4, that lower courts applied an incorrect standard for determining CWA 

jurisdictions and remanded the case for further consideration.  Justice Kennedy broke the 

tie and explained cases should be analyzed on a case by case basis for “significant nexus” 

(Arnold and Fleischman, 2013; Copeland, 2010).  However, the ruling did not clarify 
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CWA’s jurisdiction and, most importantly, did not define a “significant nexus”.  In 2007, 

nearly one year after the ruling, USACE and USEPA issued guidance to field staff 

instructing staff members to determine if significant nexus is present with traditional water 

ways, on a case by case basis (Copeland, 2010). 

There are two categories of permits issued under Section 404 by the USACE: 

general and individual permits (Copeland, 2010; Reyer, Wolf and Murray, 2009).  General 

permits cover a range of activities that are similar in nature and are presumed to have a 

minor impact.  Some general permits do not require pre-notification or prior approval by 

the USACE, while others may require mitigation (Reyer, Wolf and Murray, 2009).  General 

permits minimize the burden on landowners by allowing some projects to be completed 

without the need of obtaining an individual permit in advance (Copeland, 2010).  Individual 

permits are issued for activities that are not covered under general permits and allow for 

interagency review and comment, a public notice and comment period and undergo a 

USACE public interest review (Copeland, 2010; Reyer, Wolf and Murray, 2009).  The 

public interest review “balances the private interest in the use of property with the public 

interest in preservation of water resources” (Reyer, Wolf and Murray, 2009). 

Clare and Creed (2014) evaluated the government’s policy capacity to manage 

wetlands in Alberta, Canada.  Many jurisdictions in Canada produce evidence-based 

natural resource policy and commit to conducting regular policy analysis, but fall short of 

their commitment because they lack the institutional capacity to complete the tasks (Clare 

and Creed, 2014).  The lack of institutional capacity can create failures that are undetected, 

which have a serious impact on the natural resource that the policy is meant to protect 

(Clare and Creed, 2014).  Clare and Creed (2014) found a major barrier in implementing 
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evidence based management is the lack of accurate historical and current wetland inventory 

data.  Of the data available, 80% of the wetland area that was lost, was lost without a permit, 

which revealed fragmentation in the permitting process among government offices and 

other agencies responsible for wetland policy oversight (Clare and Creed, 2014).  Clare 

and Creed (2014) conclude governments need to commit more resources to acquiring, 

managing and sharing information to improve policy outcomes. 

Adekola, Whanda and Ogwu (2012) also discovered fragmentation in organizations 

during their examination of wetland management in Nigeria’s polycentric governance 

system.  Existing legislation in Nigeria gives little attention to wetlands management and 

the policies that do exist are poorly enforced as violators are hardly prosecuted or punished 

(Adekola, Whanda and Ogwu, 2012).  In Nigeria, the fragmentation of organizations leads 

to a lack of responsibilities for the organizations, which in turn leads to inadequate 

enforcement of environmental legislation (Adekola, Whanda and Ogwu, 2012).   

Wisconsin Wetland Policies 

The WDNR is the chief agency that administers and enforces state laws relevant to 

wetland conservation in Wisconsin (Magyera and Genskow, 2013; Reyer, Wolf and 

Murray, 2009).  The WDNR was created in 1967 when the Wisconsin Conservation 

Department and Wisconsin Department of Resource Development merged, creating the 

WDNR and a citizen board known as the Natural Resources Board (NRB) (Thomas, 1991).  

The NRB is made up of seven members who are appointed by the governor and their duty 

is to supervise the WDNR and establish policies.  Specifically, in regards to wetlands, the 

NRB’s intent is “to establish rules policy for the preservation, protection, restoration and 
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management of wetlands in the state of Wisconsin” (Legislative Reference Bureau Chapter 

NR 1).   

The WDNR regulates wetlands through three programs: 1) Chapter 30 Navigable 

Waters, Harbors and Navigation; 2) Clean Water Act water quality certification program; 

and 3) locally administered shoreland-wetland zoning (Cain, 2008; Kent and Dudiak, 2001; 

Reyer, Wolf and Murray, 2009).   

Chapter 30: Navigable Waters, Harbors and Navigation 

 Chapter 30 primarily regulates physical alterations to all navigable waters and 

associated wetlands (Cain, 2008).  In order for a body of water to be considered “navigable 

water”, it must be “capable of navigation by a recreational craft on a regularly recurring 

basis” (Cain, 2008).  This definition can be interpreted to include wetlands that 

continuously have standing water as well as wetlands that are regularly inundated by a few 

inches of rain in the spring or heavy rains (Reyer, Wolf and Murray, 2009).  The extent of 

navigable waters to include wetlands was challenged in Just v. Marinette.  The court stated 

that navigable waters are included in the public trust doctrine of WI and impacts to 

wetlands can harm navigable waters, therefore, causing harm to public rights (Cain, 2008).  

Chapter 30 establishes the guidelines for permits for depositing fill in or dredging navigable 

waters and permits for wetland restoration activities (Reyer, Wolf and Murray, 2009; 

Wisconsin State Legislature State Statute Chapter 30).   

Clean Water Act-Water Quality Certification 

 Section 401 of the Clean Water Act allows States to review Clean Water Act 

permits, issued by the USACE, and issue, deny or wave certifications for their compliance 
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with state water quality standards (Reyer, Wolf and Murray, 2009).  Wisconsin has a water 

quality certification program (Legislative Reference Bureau Chapter NR 299) and water 

quality standards for wetlands (Legislative Reference Bureau Chapter NR 103).  Chapter 

NR 299 is Wisconsin’s response to Section 401 and establishes application review 

procedures for water quality certifications.  The chapter examines activities to ensure that 

there is “reasonable assurance that any discharge will comply with effluent limitations” 

(Legislative Reference Bureau Chapter NR 299).  Chapter NR 103 is similar to NR 299, 

but establishes specific water quality standards for wetlands.  NR 103 identifies the 

conditions “necessary to protect water quality related functions and values of wetlands” 

(Legislative Reference Bureau Chapter NR 103).  NR 103 and NR 299 ensure that the same 

standards and considerations apply when: the WDNR is reviewing federal permits; a 

WDNR permit is required for a wetland outside of federal jurisdiction and a WDNR permit 

is required for dredging or discharge into a navigable water (Reyer, Wolf and Murray, 

2009).  Wisconsin’s water quality certification standards provide state review of federal 

permits and creates a level of protection for wetlands located outside of federal jurisdiction. 

Locally Administered Shoreland-Wetland Zoning 

 The third method used by Wisconsin, which is wholly independent of Section 404, 

to protect and regulate wetlands is locally administered shoreland-wetland zoning (Kent 

and Dudiak, 2001).  Zoning is a tool that counties and cities can use to control land uses 

by establishing prohibited and permitted land uses.  The WDNR sets forth minimum 

standards that counties and cities are required to follow through Chapter NR 115 and 117.  

Chapter NR 115 is Wisconsin’s Shoreland Protection Program that establishes minimum 

shoreland zoning standards for all shorelands located in unincorporated areas (Legislative 
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Reference Bureau Chapter NR 115).  Included in NR 115, are minimum zoning standards 

for shoreland-wetlands.  Chapter NR 117 is Wisconsin’s City and Village Shoreland-

Wetland Protection Program which establishes minimum zoning standards for cities’ and 

villages’’ shoreland-wetland zoning ordinances (Legislative Reference Bureau Chapter NR 

117).  One drawback from the shoreland-wetland zoning is that not all wetlands are 

regulated under this program.  Wetlands must be mapped on the Wisconsin Wetland 

Inventory map and be located within the shoreland area (Kent and Dudiak, 2001).  The 

shoreland area is defined as lands within 1,000 feet from the ordinary high water mark of 

a lake, pond or flowage or 300 feet from a river or stream (Legislative Reference Bureau 

Chapter NR 115).   

 Finally, Chapters NR 350 and 353 have an impact on wetland governance in 

Wisconsin.  Chapter NR 350 is Wisconsin’s Wetland Compensatory Mitigation chapter 

that establishes standards for development, monitoring and long-term maintenance of 

mitigation projects (Legislative Reference Bureau Chapter NR 350).  The purpose of 

wetland mitigation is to “compensate for lost or adversely affected wetlands through the 

restoration, creation or enhancement of wetlands in other areas” (Kent and Dudiak, 2001).  

Chapter NR 353, titled Wetland Conservation Activities, regulates projects whose purpose 

is wetland conservation.  This chapter provides the process to review wetland conservation 

activities which include the restoration of wetlands, enhancement of degraded wetlands 

and the maintenance or management of existing wetlands (Legislative Reference Bureau 

Chapter NR  353). 

 The WDNR implements wetland governance policies through the issuance of 

wetland permits.  In order for a permit to be issued, the project must demonstrate three 
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components.  First, the WDNR must determine that practicable alternatives for the project 

that would avoid impacting the wetland are not present.  Second, if the WDNR finds that 

practicable alternatives do not exist, the applicant must take all practicable measures to 

minimize wetland impacts.  Finally, the proposed project must not result in significant 

impacts to wetland functional values, water quality or have any other environmental 

consequences (Reyer, Wolf and Murray, 2009). 

The WDNR offers two types of permits: general and individual wetland permits 

(Wisconsin Department of Natural Resources, 2012).  General permits are divided into four 

categories: recreation development, residential/industrial/commercial development, dam 

repair/reconstruction and municipal development (Wisconsin Department of Natural 

Resources, 2015).  General permits are issued based on the amount of wetlands impacted 

and require an applicant to follow design, construction and location specifications 

(Wisconsin Department of Natural Resources, 2015).  Applicants that do not meet the 

guidelines for a general permit can apply for an individual permit (Wisconsin Department 

of Natural Resources, 2012).  An individual permit is a specialized permit that requires a 

pre-application meeting with the DNR Water Management staff and wetland compensatory 

mitigation.  Individual permits also include a 30-day comment period and some permits 

may require a public hearing (Wisconsin Department of Natural Resources, 2015).   

County Zoning Ordinances, Subdivision Ordinances and Comprehensive Plans 

Counties in Wisconsin use zoning ordinances, subdivision ordinances and 

comprehensive plans to protect and regulate wetlands as well as plan for the conservation 

and management of wetlands.  All three documents are tools implemented by counties to 

regulate and control land uses (Center for Land Use Education, 2007).  Zoning ordinances 
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and subdivision ordinances are regulatory tools while comprehensive plans are planning 

tools. 

Zoning ordinances and subdivision ordinances regulate the land use of parcels 

within a community.  Zoning ordinances regulate all parcels within the jurisdiction of the 

county and regulate the height, shape, type and placement of structures on parcels (Center 

for Land Use Education, 2007).  Subdivision ordinances, sometimes referred to as land 

division ordinances, regulate the division and creation of parcels (Center for Land Use 

Education, 2007).  The intent of the two ordinances is to “balance individual property rights 

with the interests of the community to create a healthy, safe and orderly living 

environment” (Center for Land Use Education, 2007). 

Comprehensive plans are used by local governments to guide social, physical and 

economic development.  The plans are not used as regulatory documents, but rather provide 

a rational basis for land use decisions and the future development and conservation of a 

county (Wisconsin Department of Administration, 2016).  In 1999, Wisconsin enacted the 

Comprehensive Planning Law, sometimes referred to as the “smart growth law”, which 

requires local levels of government to create a comprehensive plan.  The law also requires 

that land use decisions, zoning ordinances and subdivision ordinances be consistent with 

the county’s comprehensive plan (Comprehensive Planning Grant Program, 2010).  

Comprehensive plans do not directly regulate land uses; however, plans do play an 

important role in planning for future land uses. 
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2.4 Institutional Analysis 

Institutional analysis is an analysis that differentiates itself from other 

organizational analysis methods with its focus on rules (Imperial, 1999a).  Institutions are 

the rules in a society or the “humanly devised constraints that shape human interaction” 

(North, 1990).  McGinnis (2011) identifies institutions as “human-constructed constraints 

or opportunities within which individual choices take place and which shape the 

consequences of their choices”.  Institutions are divided into formal and informal 

institutions.  Formal institutions are humanly devised rules that are linked to official 

channels of government and are legally binding, like laws, policies and regulations 

(Imperial, 1999b; North, 1990; Pahl-Wostl, 2009).  Meanwhile, informal institutions are 

social, behavioral or cultural norms and conventions (Imperial, 1999b; North, 1990; Pahl-

Wostl, 2009).  Institutions act as a guide to human interaction by reducing uncertainty 

through providing structure to everyday life and identifying activities that individuals are 

prohibited from and under what conditions individuals are permitted to undertake certain 

activities (North, 1990).   

Frameworks and analytical tools are used to help understand and examine the 

connection between institutions and management actions and the effects on ecosystems 

(Knüppe and Pahl-Wostl, 2011).  One analytical tool that is used to analyze the formal and 

informal institutions that guide human interaction is institutional analysis.  Imperial 

(1999b) describes institutional analysis as the “process of analyzing the design and 

performance of an institutional arrangement”.  In a more specific example, Imperial 

(1999a) expands the definition to “an attempt to examine a problem that a group of 

individuals (or organizations) face and how the rules they adopt address a problem”.  
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Institutional analysis’ focus on rules sets it apart from other methods of analysis (Imperial, 

1999a).   

Institutional Analysis and Development Framework 

Institutional analysis is guided by the Institutional Analysis and Development 

(IAD) Framework developed through the collective efforts of many scholars including 

Vincent and Elinor Ostrom (Imperial, 1999b; McGinnis, 2011).  The IAD framework 

developed from a “general systems approach to policy processes, in which inputs are 

processed by policymakers into outputs that have outcomes that are evaluated, with 

feedback effects” (McGinnis, 2011).  The IAD framework does not rely on one measure of 

institutional effectiveness, but instead examines all of the factors that influence institutional 

designs (Imperial, 1999a).   

Figure 1: Basic Components of the IAD Framework, Source: Ostrom, 2010 p. 6 

 

Figure 1 illustrates the interactions and basic components of the IAD framework.    

Inputs of this framework including biophysical conditions, attributes of the community and 

rules-in-use, impact the action situation which has interactions that produce outcomes 

affecting the external variables (Clement, 2010; McGinnis, 2011).  At the center of the 

framework is the action situation or the “black box”, where policy decisions are made and 
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includes the various individuals, organizations and interactions that make decisions 

(Clement, 2010; Imperial, 1999b; McGinnis, 2011; Ostrom, 2010).  Outcomes are 

produced from interactions affecting the external variables and the action situations, 

creating a complete system (McGinnis, 2011; Ostrom, 2010).  
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Chapter 3: Wisconsin’s Wetland Policies: An Examination of 

County Zoning Ordinances, Subdivision Ordinances and 

Comprehensive Plans 

3.1 Introduction 

The quantity and quality of wetlands has been declining worldwide due to many 

reasons including anthropogenic driven changes like the drainage of wetlands for 

development and agricultural purposes (Mitsch and Gosselink, 2000; Owens and 

Zimmerman, 2013).  Wetlands, once treated as wastelands, are now understood as playing 

a critical role in the ecosystem for biodiversity, fish and wildlife habitat, flood protection, 

water quality protection, shoreline protection, aesthetics, recreation and educational 

purposes (Copeland, 2010; Wisconsin Department of Natural Resources, 1993).  In order 

to improve the protection of wetlands in Wisconsin, the current wetland governance 

approach needs to be defined and understood. 

In Wisconsin, wetlands are governed by land use policies that are implemented 

through zoning ordinances and subdivision ordinances by county planning and zoning 

departments.  Zoning ordinances restrict land uses to specific areas of a county while 

subdivision ordinances govern subdivisions, land separations and the creation of new 

parcels.  A comprehensive plan is developed by each county as a plan for future growth 

and designates areas for protection or development along with establishing future growth 

goals for the county.  Understanding the language of each county’s ordinances and plans 

is an important step in understanding wetland governance in Wisconsin.  The WDNR 

works with county planning and zoning department in protecting wetlands through zoning 

and subdivision ordinances.   The WDNR provides minimum regulatory provisions that 
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counties must follow along with model zoning ordinances that counties can adopt.  A 

county may adopt regulations that are stronger than the required regulations set forth by 

the WDNR (Reyer, Wolf and Murray, 2009). 

The objective of this chapter is to identify how county zoning ordinances, 

subdivision ordinances and comprehensive plans are used to protect wetlands.  These three 

documents are the primary documents used by counties to protect and regulate wetlands.  

Understanding the language of these documents is an important first step in understanding 

wetland governance in Wisconsin. 

3.2 Literature Review 

 The assessment of policies and institutions is an important step in understanding 

the management of wetlands.  The objective of this study is to assess Wisconsin’s wetland 

management policy.  Adekola, Whanda and Ogwu (2012) assessed the policies and 

legislation affecting the management of wetlands in Nigeria.  The study examined policy 

documents and legislative statutes in Nigeria for their ability to address and ensure 

sustainable management of wetlands.  Adekola, Whanda and Ogwu (2012) identified that 

existing policy and legislation does not fully protect wetlands, but has been beneficial to 

wetland management.  The researchers conclude that wetland degradation in Nigeria is not 

due to the lack of legislation or policies, but the lack or weak enforcement of existing 

policies.  Along with the weak enforcement of wetland policies, there are numerous 

organizations involved in regulating wetlands and the responsibilities of each organization 

are not clearly identified.  To improve wetland management in Nigeria the existing policies 

need strict enforcement along with an integration of wetland management strategies 

(Adekola, Whanda and Ogwu, 2012). 
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 Jiang, Wong, Chen, Cui and Ouyang (2015) examined China’s wetland policies 

and the methods used to monitor wetland ecosystem services in China.  The researchers 

reviewed China’s current status of wetlands and the policies used to regulate wetlands.  It 

was identified that a limited number of ecosystem services drive the policy decisions.  

Policy makers are often unaware of the many benefits of wetlands during the decision 

making process and opt for conversion rather than protection of wetlands (Jiang, Wong, 

Chen, Cui and Ouyang, 2015).   

 Haukos and Smith (2003) studied wetland regulations on a finer scale by observing 

the impacts of wetland regulations on playas in Texas and New Mexico.  While playas 

meet the definition of “waters of the United States”, regulations are rarely applied to this 

unique wetland.  Haukos and Smith (2003) observed that none of the states with a 

significant amount of playas have regulations preventing the degradation of playas and the 

conservation of playa functions.  Haukos and Smith (2003) conclude there needs to be an 

increase in education of playas and their function, specific playa conservation programs 

and the formation of Wetland Management Districts to preserve playas. 

 The above studies assessed wetland policies of Nigeria, China, Texas and New 

Mexico for their ability to manage wetlands.  This study will build off previous research 

and examine county zoning ordinances, subdivision ordinances and comprehensive plans 

for their ability to manage and regulate Wisconsin’s wetlands. 

3.3 Methods 

This study’s first objective was investigated through an extensive examination of 

county zoning ordinances, subdivision ordinances and comprehensive plans.  In order to 



34 

 

examine these documents, methods similar to Austen and Hanson (2007); Hettiarachchi, 

McApline and Morrison (2013); and Imperial (1999a) were employed.  Austen and Hanson 

(2007) analyzed wetland conservation policy documents from Atlantic Canada 

jurisdictions to examine the documents’ abilities to influence wetland conservation across 

multiple sectors.  The policy documents were reviewed on their ability to answer three 

questions directed towards understanding wetland conservation.  Hettiarachchi, McAlpine 

and Morrison (2014) examined scientific literature and policy documents to identify urban 

wetland governance regimes for four case studies, located around the world.  Finally, 

Imperial (1999a) utilized a case study method to observe the implementation of a special 

area management plan for the Rhode Island Salt Ponds using a variety of data sources 

including research publications, government reports, newsletters and memoranda.  Each 

study employed a review of policy documents or significant literature to analyze wetland 

governance. 

This study’s first objective analyzed zoning ordinances, subdivision ordinances and 

comprehensive plans for each Wisconsin county.  At the county level, zoning and 

subdivision ordinances play a crucial role in the governance system by establishing formal 

institutions for counties and regulating land uses and land divisions.  For this study, a desk 

top review of county ordinances and plans was implemented by collecting documents from 

each county’s website.  When a document could not be located on the county website, the 

County Planning and Zoning Department was contacted via email or telephone and the 

specific document was requested. 

To complete the study’s first objective and identify how zoning ordinances, 

subdivision ordinances and comprehensive plans protect wetlands, specific templates were 
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created to inventory each of the three documents.  Inventory templates were based off of a 

previous study completed by the Wisconsin Wetland Association (WWA) in 2010, which 

analyzed zoning ordinances and subdivision ordinances for 15 coastal counties and 30 non-

coastal counties (Magyera and O’Brien, 2010).  Magyera and O’Brien’s (2010) analysis 

examined only zoning ordinances and subdivision ordinances for 45 counties; however, 

this study will include comprehensive plans as well as zoning ordinances and subdivision 

ordinances for each of the 72 counties in Wisconsin. 

  In order to examine each document’s role in wetland governance, one template 

for each document was created following the logic and style of Magyera and O’Brien’s 

(2010) study.  Since the previous study did not include comprehensive plans, an original 

template was created to follow the logic and style of the zoning ordinance and subdivision 

ordinance templates.  Unlike Magyera and O’Brien’s (2010) study, which utilized open-

ended questions, this study employed questions with yes or no answers.  Employing 

questions with yes or no answers allowed counties to receive a quantifiable score, which 

was used to rank documents on their ability to protect wetlands.  A “yes” answer received 

a score of “1” and a “no” answer received a score of “0”.  Some questions encompassed a 

second part, examining the ordinance’s or plan’s language strength.  Language strength 

questions received a score of “0”, “1”, or “2”.  A score of “0” represents the ordinance was 

not assessed for language strength, a score of “1” represents the presences of weak 

language and a score of “2” identifies that strong language was present.  Examples of weak 

language include encourage, discourage and identify.  Examples of strong language include 

require, shall comply, protect, prevent and will not.  Language strength was assessed 

because ordinances are open to the interpretation of county staff members, creating some 
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fluctuation in the interpretation due to staff members’ varying interpretation of the 

ordinance.  The idea behind this examination is that an ordinance with weak language may 

have more fluctuation in the interpretation of an ordinance than an ordinance incorporating 

strong language.  Strong language can direct the staff member’s interpretation of the 

ordinance more than weak language. 

Once drafts of each template were created, they were sent to the Wisconsin Wetland 

Association for feedback and criticism.  Feedback was used to modify and improve the 

templates before the inventory began.  To begin the inventory and to ensure consistency 

between researchers, an intercoder agreement test was conducted for each inventory.  

Intercoder agreement is a term used to describe the extent that independent coders evaluate 

a characteristic and reach the same conclusion (Tinsley and Weiss, 2000).  There are up to 

39 different agreement indices used for coding including a percent agreement, Scott’s pi, 

Cohen’s kappa and Krippendorff’s alpha.  There are arguments for and against each 

measurement and there is not a consensus on a single, “best” measurement (Krippendorff, 

2011).  Percent agreement is the simplest to obtain, but is affected by the sample size and 

does not take into account agreements that occur by chance (Krippendorff, 2011).  With 

those limitations in mind, a percent agreement was used for this study. 

Two researchers inventoried two counties and compared answers, which created a 

measure of agreement.  The percent agreement was created based on the number of similar 

inventory answers and the total number of responses.  Creswell (2013) identifies 

researchers should seek to achieve an intercoder agreement of 80% or higher.  The 

measures of agreements were 90% for the zoning ordinance, 93% for subdivision ordinance 

and 82% for the comprehensive plan.  Final modifications were made to improve the 
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templates and make any problematic questions more clear.  A second inventory for one 

county was completed and again, the researcher’s findings were compared.  The 

comparison created a measure of agreement of 96% for the zoning ordinance, 100% for the 

subdivision ordinance and 87% for the comprehensive plan.  The templates were made 

final and the inventory of the remaining counties was ready to begin. 

It is important to note that during the inventory process only the corresponding 

ordinance or plan was used for that inventory.  For example, only zoning ordinances were 

examined during the zoning ordinance inventory.  A counties subdivision ordinance was 

not examined during the zoning ordinance inventory.  However, some counties 

incorporated their shoreland-wetland ordinance into their zoning ordinance, while other 

counties created standalone shoreland-wetland ordinances.  When the shoreland-wetland 

ordinance was separate from the zoning ordinance, both the shoreland-wetland and zoning 

ordinances were inventoried.  The same is true regarding subdivision ordinances.  Some 

counties incorporated their subdivision ordinance into their zoning ordinance by creating a 

separate subdivision or land division section.  In which case, only the subdivision section 

was examined with the subdivision ordinance inventory.  Meanwhile, some counties 

created a new ordinance dedicated strictly to subdivision regulations, when this is true only 

the subdivision ordinance was used in the subdivision inventory. 

3.3.1 Zoning Ordinance Inventory 

The zoning ordinance inventory was composed of 17 questions, three of which 

assessed the strength of language used in the ordinance.  Table 1 illustrates the 17 questions 

and the three broad categories that the questions represent: general, wetland specific and 

other questions. 
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Table 1: Zoning Ordinance Inventory Questions 

 

General Questions 

Six questions (questions 1-6) compose the general questions category.  Questions 

one and two were related to defining the term wetland.  It is important for ordinances to 

define key terms, such as wetland, to create an understanding of the term.  Question two 
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determined if counties adopted the state definition of a wetland or if counties created an 

independent definition.  Chapter 23.32 of Wisconsin State Statutes defines a wetland as 

“an area where water is at, near, or above the land surface long enough to be capable of 

supporting aquatic hydrophytic vegetation and which has soils indicative of wet 

conditions” (Wisconsin State Legislature State Statute Chapter 23). Question three 

examined the ordinance’s purpose statement for inclusion of wetland protection.  If the 

purpose statement included wetland protection, the strength of the purpose statement was 

then assessed.  The final three questions in the general question category examined the 

ordinances’ goals.  Question four identified if wetland protection goals are included while 

question five identified if wetland restoration goals are included.  Finally, question six 

examined if any of the ordinances’ goals can be indirectly achieved through wetland 

protection or restoration. 

Wetland Specific Questions 

Five questions (questions 7-10 and 14) examined regulations that counties can 

enforce on wetlands.  Question seven identified if the ordinance allows for the correction 

of areas that are incorrectly mapped as wetland.  It is important to regulate wetlands, but it 

is equally important to correctly identify wetlands and allow for the correction of areas that 

are incorrectly mapped or labeled based on field conditions.  Also identified by question 7 

was the minimum mapping unit used by each county.  NR 115.04 requires counties to 

protect wetlands identified on Wisconsin Wetland Inventory (WWI) maps (Legislative 

Reference Bureau Chapter NR 115), which has a minimum mapping unit of five acres.  

This means the WWI will only identify wetlands greater than five acres, however, counties 

have the ability to reduce the minimum mapping unit, allowing them to identify wetlands 
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smaller than five acres.  Question eight identified if the ordinance includes wetland related 

districts and the name of the districts.  For this question, the term wetland must be included 

in the title of the district or in the description of the district.  Question nine examined if the 

ordinance protects wetlands located outside of the shoreland-wetland district.  Wisconsin 

requires counties to regulate wetlands larger than two acres that are located within the 

shoreland-wetland district (Legislative Reference Bureau Chapter NR 115).  It is important 

to understand and identify which counties enact stronger regulations by regulating wetlands 

that are located outside of the shoreland-wetland area because not all wetlands are located 

within the shoreland-wetland area.  Question ten identified which counties require a 

building setback from the edge of wetland and the distance of the setback.  Finally, question 

14 examined if counties exclude wetlands when calculating the buildable area of a lot.  

Some developmental regulations (setbacks, allowable building footprints, etc.) are based 

on the area of a parcel and allowing wetlands to be counted towards the total area can be 

the deciding factor for approval or denial of a permit. 

Other Questions   

The final six questions (questions 11-13 and 15-17) belong to the other questions 

category.  Question eleven identified counties that require vegetative buffers that are 

greater than the state minimum standard of 35 feet from the ordinary high water mark 

(OHWM) (Legislative Reference Bureau Chapter NR 115). Question twelve examined the 

ordinance for provisions regarding wetland restoration permit approvals.  Question thirteen 

identified if the county has a water or lake classification system.  A lake classification 

system allows a county to enact different regulations around lakes based on characteristics 

of the lake (i.e. population, size or location).  Questions fifteen and sixteen examined 
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conditional use standards for general zoning districts and wetland specific districts.  

Language strength was assessed for both questions fifteen and sixteen.  Finally, question 

seventeen identified if counties include wetland mitigation language within the ordinance. 

3.3.2 Subdivision Ordinance Inventory 

The subdivision ordinance inventory included 16 questions, three of which 

included a second part that assessed the ordinance’s language strength.  Table 2 identifies 

the 16 questions, which comprise three categories: general, wetland specific and 

development questions. 

Table 2: Subdivision Ordinance Inventory Questions 
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General Questions   

Six questions (questions 1-6) compose the general questions category.  Questions 

one and two are related to defining the term wetland.  Question one determined if the term 

wetland is defined and question two determined if counties adopted the state definition of 

a wetland or if counties created an independent definition.  Question three examined the 

ordinance’s purpose statement for inclusion of wetland protection.  If the purpose statement 

included wetland protection, the language strength of the purpose statement is then 

assessed.  Question four identified if the ordinance includes wetland protection goals while 

question five identified if wetland restoration goals are included.  Finally, question six 

examined if any of the ordinances’ goals can be indirectly achieved through wetland 

protection or restoration. 

Wetland Specific Questions   

The wetland specific category was comprised of five questions.  Questions seven 

and eight were developed to identify if wetlands or wetland characteristics were mentioned 

as unsuitable for developments or land divisions.  For this inventory, wetland 

characteristics include saturated soils and wet conditions (Legislative Reference Bureau, 

Chapter NR 353).  Questions nine through eleven examined if there were requirements for 

the size, location or quality of wetlands to be identified prior to a land division approval.  

Development Questions   

The final category of questions (questions 12-16) examined regulations regarding 

the development of parcels that include wetlands.  Questions twelve and thirteen examined 

if there are requirements for developers to avoid wetlands or minimize impacts to wetlands 

in the design of land divisions or developments.  Questions fourteen and fifteen examined 
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the requirements of wetlands to be dedicated and if landowners are required to preserve 

wetlands during a land division.  A county may require a landowner to dedicate or preserve 

a wetland in order to protect the wetland from future development.  Questions fourteen and 

fifteen also addressed the ordinance’s language strength for dedicating or preserving 

wetlands.  An ordinance with weak language may “encourage” the dedication of a wetland, 

while an ordinance with strong language may “require” the dedication of a wetland.  

Finally, question sixteen determined if the ordinance allows for conservation or cluster 

subdivisions. 

3.3.3 Comprehensive Plan Inventory 

The comprehensive plan inventory included twelve questions with three questions 

including a second part assessing the ordinances’ language strength.  Table 3 illustrates the 

twelve questions along with the three categories the questions comprise: general, wetland 

specific and implementation questions.  
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Table 3: Comprehensive Plan Inventory Questions 

 

General Questions   

Six questions (questions 1-6) composed the general questions category.  Questions 

one and two are related to defining the term wetland within the plan.  Question one 

determined if the comprehensive plan defines the term wetland and question two 

determined if counties adopted the state definition of a wetland or if counties created an 

independent definition.  Question three examined if the plan discussed the importance of 

wetlands.  For this question, counties could receive a maximum of three points; one point 

for each function that was recognized.  The three functions that the inventory recognized 

were ecosystems’ services, habitat and biodiversity (Copeland, 2010; Costanza et al., 

1997).  Functions (other than ecosystem services, habitat, and biodiversity) that the 

comprehensive plan identified were noted as a side note.  Question four examined the 
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comprehensive plan’s goals for wetland protection while question five examined the 

comprehensive plan’s objectives for wetland protection.  Finally, question six examined 

the policy or program section of the comprehensive plan for wetland related policies or 

programs.  Questions four, five and six include follow up questions that examined the 

ordinance’s language strength. 

Wetland Specific Questions   

Three questions from the comprehensive plan inventory were grouped into the 

wetland specific category.  The first question in this category determined if the 

comprehensive plan includes a map that identifies the location of wetlands within the 

county.  Question eight determined if the plan recognizes different types of wetlands and 

what types of wetlands were recognized.  Finally, question nine determined if wetland 

priority areas for preservation or protection are identified.   

Implementation Questions   

The final category of the comprehensive plan inventory includes implementation 

questions.  The implementation portion of a comprehensive plan is one of the most 

important parts of a comprehensive plan, as it identifies specific actions for accomplishing 

goals and objectives.  Question ten determined if specific funding sources are identified.  

Identifying funding sources is a crucial step in progressing towards accomplishing goals 

and implementing plans.  Question eleven examined if partnership opportunities, other than 

regulatory agencies, are identified by the plan.  Once a funding source is secured, the next 

step in the process is creating a partnership, in which both parties are motivated to reach a 

common goal.  The final question determined if the plan included implementation actions 

for wetland activities. 
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3.3.4 Analysis Process 

Once the inventories were completed, each inventory was sent to a group of 

counties to cross check the researcher’s findings.  Four counties reported finding incorrect 

information and nine counties reported a correct inventory.  Counties who requested 

corrections averaged one request per county with corrections ranging from wetland 

setbacks, buildable area calculations, lake classification systems to mitigation 

requirements.   

After corrections were made, raw scores for each inventory were converted to a 

scale of 100.  The zoning ordinance and subdivision ordinance inventories had a total 

possible raw score of 23 so scores were converted to a 100-point scale by multiplying by 

4.35.  The comprehensive plan inventory had a total possible raw score of 21 and scores 

were multiplied by 4.76.  Converting scores to a 100-point scale allowed for uniformity 

across inventories for inventory comparisons. 

  Inventory scores were entered into IBM Statistical Program for Social Scientists 

(SPSS, v. 21) for analysis.  A descriptive statistical analysis was run for each inventory 

which included the minimum, maximum, mean, median, average and standard deviation 

of the inventory scores.  County scores for each inventory were compared to the percent 

wetland of each county.  This allowed the researcher to identify how counties with high 

percentages of wetlands scored and how counties with low percentages of wetlands scored.  

Combined Scores 

Scores from the zoning ordinance, subdivision ordinance and comprehensive plan 

inventories were combined to create an overall score for each county.  Overall scores had 
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a total possible score of 300 points.  The scores conclude that counties producing a higher 

score were counties that protect wetlands better than counties receiving a lower score.  

Once scores were combined, counties containing elements of a strong zoning ordinance, 

subdivision ordinance and comprehensive plan emerged.  Descriptive statistics for 

combined scores were analyzed which included minimum, maximum, mean, median, 

average and standard deviation.  Combined scores were also compared to the percent of 

wetlands for each county. 

Regional Planning Commission 

In Wisconsin, there are nine Regional Planning Commissions, (RPC) and counties 

were split into their respective RPC for further analysis.  Sauk, Columbia, Dodge, Jefferson 

and Rock County do not belong to a RPC.  Due to their location, those counties were 

combined with Dane County to expand the Capital Area RPC.  Descriptive statistics were 

analyzed for the RPC’s inventory scores, along with comparing scores to the average 

percent of wetlands for each RPC. 

Regression Analysis 

As part of this analysis an ordinary least squares multiple linear regression was used 

to examine the relationship between variables of a county and county’s wetland policy.  In 

this multiple linear regression analysis, the dependent variables were zoning ordinance, 

subdivision ordinance, comprehensive plan and combined inventory scores.  Each 

inventory required a separate linear regression, resulting in a total of four linear regression 

analyses. 
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The multiple linear regression equation is as follows: 

y = β0 + β1X1 + β2X2 + … + βkXk + Ԑ 

Where β0 represents the constant intercept, β1…βk represents the regression 

coefficients for all independent variables of the model and Ԑ is the model error (Fabozzi, 

Focardi, Rachev and Arshanapalli, 2014).  The y value is estimated by identifying the best 

possible model using an ordinary least squares approach (Allison, 1999; Chatterjee and 

Simonoff, 2013).  The goal of ordinary least squares approach is to estimate the dependent 

variable through a model with the least amount of sum of squares possible.  The sum of 

squares can be described as the observed value minus the predicted value, squared or the 

observed dependent variable value minus the predicted dependent variable value, squared 

for all predicted values.  By squaring the value, the model becomes sensitive to large 

differences between observed and predicted values, but is unaffected by positive or 

negative integers (Allison, 1999; Chatterjee and Simonoff, 2013).  Minimizing the sum of 

squares minimizes the amount of error in the model, producing the best possible predictor 

of the dependent variable. 

Previous research has identified that environmental policies can be influenced by 

social, economic and political characteristics (La Peyre, Mendelssohn, Reams, Templet 

and Grace, 2001).  This study examined the relationship between social, economic and 

physical variables and county’s inventory score.  Table 4 illustrates the variables, data 

sources and expected relationships.  The percent change in wetland acres was chosen as a 

physical variable and was expected to have a negative relationship meaning as counties 

have a negative change in wetland acres, the county will have stronger wetland policies.  
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The percent change in building permits from 2000 to 2014 was chosen as an economic 

variable and was expected to have a positive relationship.  It was predicted that as counties 

are issuing more permits they will have stronger wetland policies or higher inventory 

scores.  Finally, the number of zoning staff members was chosen as a social variable and 

was predicted to have a positive relationship.  Counties with more staff members will have 

more resources to create strong wetland protection policies.  

Table 4: Independent variables, data sources and expected relationships 

 

Data was entered into IBM Statistical Package for Social Science 21 (SPSS), where 

a linear regression was evaluated.  A linear regression using the enter method was 

performed, which forces all of the independent variables into the regression model.  

Milwaukee County was excluded from the analysis, because the county did not have a 

score for any inventory.   

Variables were examined for collinearity by examining the Pearson correlation 

between all independent variables.  Collinearity occurs when one independent variable is 

highly correlated with another independent variable which creates instability in the 

regression coefficients (Chatterjee and Simonoff, 2013).  The variance of errors for each 

dependent variable was examined for heteroscedasticity or homoscedasticity.  If variables 
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demonstrate heteroscedasticity, meaning the variance between predicted and observed 

values is not constant through the data, the regression model can be inefficient and be 

biased.  When heteroscedasticity is present, the ordinary least squares regression model is 

not effective at predicting values and a more appropriate models exist.  Dependent 

variables showed homoscedasticity, meaning the variance between predicted values and 

observed values was consistent throughout the range of data (Allison, 1999; Chatterjee and 

Simonoff, 2013). 

Regression models for zoning ordinance, subdivision ordinance, comprehensive 

plan and combined inventory scores were insignificant.  All models were identified to be 

insignificant, have low R square values and low correlations between independent and 

dependent variables.  The finding of insignificant regression models is not surprising, but 

should also not be ignored.  The findings help to illustrate the complexity of institutional 

arrangements and the process through which institutions are formed (Imperial, 1999a; 

Pahl-Wostl, 2009).  Institutions may have many more influencing factors than examined 

in this study. 

Study Limitations 

The data and results of this analysis were limited by the quality and types of 

questions utilized in the inventories.  The inventories in this study were used to determine 

the strength of zoning ordinances, subdivision ordinances and comprehensive plans as they 

relate to wetland protection.  Questions in this inventory were aimed at gaining a general 

understanding of wetland regulation.  Future inventories can become more specific and 

determine the finer points of ordinances and plans.  This inventory weighted all questions 

as equal and future inventories should weight questions based on their importance and 
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ability to protect wetlands.  For example, inventory questions identifying an ordinances’ 

ability to deny a permit should receive the highest weight.  Inventory questions requiring 

wetlands to be identified should receive the second highest weight, followed by questions 

having the smallest impact on wetlands.  Researchers should consult with county zoning 

staff members or other knowledgeable parties to determine which aspects of an ordinance 

allow staff members to deny wetland permits.  Researchers, county staff members and other 

consultants can work together to identify segments of an ordinance that have the greatest 

impact on wetlands, develop questions and scoring weights that represent a questions 

importance.  Future inventories could expand the inventory questions scoring system.  

Inventory questions could be placed on a ten point scoring scale which would allow for 

more variation in the ranking system.   

3.4 Results 

This section provides the results of the zoning ordinance, subdivision ordinance 

and comprehensive plan inventories.  This section will also offer the results for combined 

scores and Regional Planning Commission scores. 

3.4.1 Zoning Ordinance Inventory 

The zoning ordinance inventory contained 17 questions, three of which assessed 

the strength of language used in the ordinance.  The 17 questions can be broken into three 

categories based on the content the questions assessed; general, wetland specific and other 

questions.  Table 5 illustrates the results from the zoning ordinance inventory. 
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Table 5: Zoning Ordinance Inventory Results 

 

Three counties were withheld from this part of the analysis.  At the time of the 

inventory, Grant County was in the process of rewriting its zoning ordinance and was not 

included.  Juneau County did not have an electronic copy of its zoning ordinance available.  
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Finally, Milwaukee County does not have a private land base; therefore, Milwaukee 

County does not have a county wide zoning ordinance and was excluded from the analysis. 

General Questions 

Questions one through six are the general category questions.  Every county 

inventoried defined a wetland in the zoning ordinance and followed the state definition of 

a wetland.  However, Columbia County did not define the term wetland within the 

ordinance, but the county falls back onto the state definition when questions arise.  

Question three examined the ordinance’s purpose statement and found that about half of 

the counties (43.5 percent) included a purpose statement that explicitly includes wetlands.  

Question four, five and six examined goals and objectives of the ordinance and identified 

St. Croix County as the only county that includes wetland protection goals and goals that 

can be achieved indirectly through wetland protection or restoration, while none of the 

counties included wetland restoration goals. 

Wetland Specific Questions 

Five questions specifically addressed wetland regulations that can be implemented 

through county zoning ordinances.  Almost all the counties (91.3 percent) allowed for the 

correction of incorrectly mapped wetlands based on field conditions.  Those counties that 

did not have language regarding incorrectly mapped wetlands included Calumet, Green 

Lake, Manitowoc, Pierce, Portage and Racine.  Forty-three percent of the counties have a 

minimum mapping unit of two acres; the remaining counties have a minimum mapping 

unit of five acres (Table 6).   
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Table 6: Minimum Mapping Unit (acres) per County  

 
Note: Minimum Mapping Unit (MMU) 

All of the counties inventoried included districts that recognize wetlands either in 

the district title or description.  Twenty-eight counties created zoning districts that included 

wetlands besides the shoreland-wetland district (Table 7).   Only 27.5 percent of the 

counties recognized wetlands that are located outside of the shoreland area and 20 counties 

(29 percent) excluded wetlands when calculating the buildable area of a lot. 
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Table 7: Wetland District Names by County 

 

Many counties followed the state standard 75 foot building setback from the 

OHWM (Legislative Reference Bureau Chapter NR 115).  However, Menominee and 

Portage extended the setback from 75 feet to 100 feet from the OHWM.  Clark County has 

a 75-foot setback from the OHWM, but also requires buildings to be two feet higher in 

elevation than the OHWM.  

Approximately 30 percent of counties required setbacks from the edge of wetlands.  

Table 8 shows the counties that enact a setback from the edge of wetlands and the distance 

that is required.  Eighteen counties required a setback from the edge of a wetland, ranging 

from 25 to 75 feet.  Table 8 also identifies the 13 counties that require a vegetative buffer 

that is more restrictive than the state standard of 35 feet.   
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Table 8: Wetland Setbacks and Vegetative Buffer Requirements 

 

Other Questions 

Six questions are grouped into the other questions category.  These questions 

examined vegetative buffers, lake classification systems, restoration, mitigation and 

conditional uses.  Fifteen counties (21.7 percent) have requirements for vegetative buffers 

that are more restrictive than the state requirements.  Only 4.3 percent of the counties, 

specifically Dane, Lincoln and Walworth, included provisions for wetland restoration 

permits.  About a quarter (24.6 percent) of the counties have a water/lake classification 
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system.  Within the zoning ordinance, 10.1 percent of the counties included conditional use 

standards regarding wetlands.  Similarly, 10.1 percent of counties have conditional use 

standards under specific districts that included wetlands.  Eau Claire and Walworth County 

included conditional use standards in both the general zoning ordinance and specific 

districts.  Finally, about half of the counties (50.7 percent) included language about wetland 

mitigation within the zoning ordinance. 

Language Strength 

As shown in Table 9, of the counties that included wetlands in their purpose 

statement (43.5 percent), almost all of the counties (90 percent) included strong language.  

Of the 10.1 percent of counties who included wetlands in conditional use standards in the 

general zoning ordinance, 85.7 percent of the used strong language.  Of the 10.1 percent of 

counties who included conditional use standards in specific districts, 57 percent used strong 

wetland language. 

Table 9: Zoning Ordinance Language Strength 

 
Note: Language strength was assessed for counties who scored a “yes” to the first part of the question.  

Percentages within the ( ), represents the percent of counties who included wetlands.  

Zoning Ordinance Inventory Scores 

Total zoning inventory scores ranged from 17 to 61 with an average of 33 and a 

median score of 30.  The standard deviation of the zoning scores was 10.39.  Figure 1 
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illustrates the county’s zoning inventory score and percent of wetlands.  A larger square 

represents a higher zoning inventory score for the county.  The shaded color of the county 

represents the county’s percent of wetlands, where a darker shade of green indicates a 

higher amount of wetlands.  Generally, the southwest part of the state has the least amount 

of wetlands and the northeast has the most wetlands.   

Figure 1:  Zoning Ordinance Inventory Scores and Percent of County Wetland 
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Figure 2 also represents counties zoning inventory scores and percent of wetland, 

but in a scatter plot with the zoning ordinance inventory score along the y-axis and the 

percent wetland of each county along the x-axis.  The horizontal line indicates the median 

zoning score and the vertical line indicates the median percent wetland. 

Figure 2: Scatter Plot of Zoning Ordinance Inventory Scores and Percent of County Wetland 

 

 
Note: Vertical line represents the median percent wetland of each county.  Horizontal line represents 

median zoning ordinance inventory score. 

St. Croix, Walworth and Eau Claire County scored the highest in the inventory and 

fall below the median percent wetland.  Waupaca and Oneida County scored above the 

median in the inventory and have a high percentage of wetlands.  Green Lake, Taylor and 

Fond du Lac County scored low on the inventory and placed above the median percent of 

wetlands.  Vernon, Green and Iowa County scored below the median inventory score and 

have a low percentage of wetlands.   
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3.4.2 Subdivision Ordinance Inventory 

The subdivision ordinance inventory included 16 questions that were grouped into 

three categories based on the content the questions assess; general, wetlands specific and 

development questions.  For the inventory, four counties (Juneau, Ozaukee, Vernon and 

Milwaukee) were removed and excluded from the analysis.  Juneau County did not have 

an electronic copy of the subdivision ordinance available.  Ozaukee and Vernon County 

govern subdivisions and land divisions at the township level and do not regulated 

subdivisions and land divisions at the county level.  Milwaukee County is completely 

incorporated and therefore does not have land to subdivide.  Table 10 illustrates the results 

from the subdivision ordinance inventory. 
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Table 10: Subdivision Ordinance Inventory Results 

 

General Questions 

General questions for the subdivision ordinance inventory examined the use of the 

definition of a wetland and the inventory’s purpose statement and goals.  Only 21 counties 

(30.8 percent) defined the term wetland in the subdivision ordinance.  Of the 21 counties 

who defined the term wetland, 19 counties use the state definition of a wetland.  Question 

number three examined the purpose statement and found only 14.7 percent (10 counties) 

explicitly included wetlands.  Only one county (St. Croix) included wetland protection 
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goals and goals that can indirectly achieve wetland protection or restoration while none of 

the counties included wetland restoration goals in the subdivision ordinance. 

Wetland Specific Questions 

Questions seven through eleven are placed into the wetland specific category.  Only 

seven counties (10.3 percent) state wetlands as unsuitable for development or land division, 

but 30 counties (44 percent) included wetland characteristics as unsuitable for development 

or land division.  Only two counties, Iron and Walworth, required the size of wetlands to 

be identified before the approval of a land division.  45 counties (66.2 percent) required 

the location of wetlands to be identified prior to land division, but none of the counties 

required the quality of a wetland to be identified prior to land division approvals. 

Development Questions 

Development questions (questions 12 through 16) examined the requirements of 

developers to avoid or minimize wetland impacts, to dedicate or preserve wetlands and the 

option for a cluster or conservation subdivision.  Approximately fifteen percent (10 

counties) required developers to avoid wetlands during the design of land divisions or 

developments.  Another ten counties (14.7 percent) required developers to minimize 

wetland impacts during the design of land divisions or developments.  Five counties (Fond 

du Lac, Iowa, Marathon, Menominee and St. Croix) required the avoidance and 

minimization of impacts to wetlands.  Only six counties (8.8 percent) required wetlands to 

be dedicated during the land division process, while eight counties (11.7 percent) required 

wetlands to be preserved.  Finally, almost 80 percent (53 counties) allowed the 

conservation or cluster subdivisions. 
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Language Strength 

In the subdivision ordinance inventory, three questions examined the strength of 

language used in the ordinance (Table 11).  Of the 14.7 percent of counties who included 

wetlands in the purpose statement, 60 percent of those used strong language.  Of the 

counties that required wetlands to be dedicated (8.8 percent), one-third used strong 

language.  Finally, of the 11.7 percent of counties that required the preservation of wetlands 

during land divisions, 71.4 percent used strong language. 

Table 11: Subdivision Ordinance Language Strength 

 
Note: Language strength was assessed for counties who scored a “yes” to the first part of the question.  

Percentages within the ( ), represents the percent of counties who included wetlands.  

Subdivision Ordinance Inventory Scores 

Final scores for the subdivision ordinance inventory ranged from 0 to 57 with an 

average score of 17 and a median score of 13.  The standard deviation of the scores was 

12.02.  Again, scores were compared to each county’s percent wetland (Figure 3).  It is 

interesting to note the low inventory scores and low percent wetlands in the southwestern 

region of the state.   
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Figure 3: Subdivision Ordinance Inventory Scores and Percent of County Wetland 
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Figure 4 represents the information in Figure 3, but in a scatter plot.  The horizontal 

line is the median subdivision ordinance score and the vertical line is the median percent 

wetland.  St. Croix County scored the highest on the inventory but is far below the median 

percent of wetlands.  Oneida County has the highest percent of wetlands and scored above 

the median inventory score.  Price County scored below the median in the inventory and 

has a high percentage of wetlands.   

Figure 4: Scatter Plot of Subdivision Ordinance Inventory Scores and Percent of County Wetland 

 
Note: Vertical line represents the median percent wetland of each county.  Horizontal line represents 

median zoning ordinance inventory score. 

3.4.3 Comprehensive Plan Inventory 

The comprehensive plan inventory included 12 questions that were broken into 

three categories; general, wetland specific and implementation questions.  Table 12 

identifies the 12 questions and their results for the comprehensive plan inventory.   
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Table 12: Comprehensive Plan Inventory Results 

 

The comprehensive plan inventory excluded Clark, Milwaukee and Price County.  

Clark and Price County did not have a completed comprehensive plan available at the time 

of the inventory.  Milwaukee County is completely incorporated and, therefore does not 

have a comprehensive plan.  Fond du Lac County was a special case since the county’s 

comprehensive plan is a compilation of each township’s comprehensive plan.  For the 

purpose of this inventory, an average of four, Fond du Lac County township’s inventory 

scores was used as a score for Fond du Lac County.  The four townships with the highest 

percentage of wetlands and an available comprehensive plan were used to create the 

average score.  Each township’s comprehensive plan was analyzed using the 
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comprehensive plan inventory and an average of the four township’s scores was created 

and used as Fond du Lac County’s comprehensive plan score.  Since an average of four 

townships was used, Fond du Lac County has a total score, but does not have scores for 

each question or part of the inventory.   

General Questions 

The general question category is made up of questions one through six.  About half 

of the counties (53.6 percent) defined the term wetland in their comprehensive plan and 

67.6 percent of the counties who defined the term, used the state definition of a wetland.  

88.4 percent of the counties identified the importance of wetlands within the plan.  Table 

13 shows the number of functions that were identified by counties who identified the 

importance of wetlands.  About two-thirds (68.8 percent) of the counties identified two 

functions, while 14.8 percent identified three functions and 16.4 percent identified one 

function.  About half of the counties (53.6 percent) included goals that explicitly mentioned 

wetlands and 55.1 percent of the counties included objectives that explicitly mention 

wetlands.  Finally, 48 counties (69.5 percent) included wetland policies or programs in 

their comprehensive plan.   

Table 13: Number of Wetland Functions Identified in County Comprehensive Plans 
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Wetland Specific Questions 

Within the comprehensive plan, 54 counties included a map that identified the 

location of wetlands within the county.  Only 34.8 percent of the counties recognized 

different types of wetlands and another 34.8 percent identified priority wetlands for 

preservation.  Nine counties recognized different types of wetlands and identified priority 

wetlands for preservation.  Table 14 identifies the counties who recognized different types 

of wetlands.  Manitowoc County recognized the most wetlands with 14 types of wetlands 

recognized.  On average, counties recognized 4.4 types of wetlands. 
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Table 14: Number and Types of Wetlands Recognized in County Comprehensive Plans 

 

  



70 

 

Implementation Questions 

The final three questions are grouped into the implementation category.  Twenty-

eight counties (40.6 percent) identified specific funding sources to implement wetland 

related projects.  Only ten counties identified partnership opportunities other than 

regulatory agencies to help accomplish wetland goals and 17 counties (25 percent) included 

implementation actions for wetland activities. 

Language Strength 

Three questions contained a second part that assessed the language strength used in 

the plan (Table 15).  Of the 53.6 percent of counties that included wetland protection goals, 

81 percent included strong language.  Approximately 40 percent of counties who included 

wetland protection objectives used strong language.  Finally, about half of the counties 

(45.8 percent) included strong language in identifying wetland policies or programs. 

Table 15: Language Strength of Comprehensive Plans 

 
Note: Language strength was assessed for counties who scored a “yes” to the first part of the question.  

Percentages within the ( ), represents the percent of counties who included wetlands.  

Comprehensive Plan Inventory Score 

Comprehensive Plan inventory scores ranged from 5 to 90 with a median score of 

48 and an average score of 50.  The standard deviation of the scores was 17.51.  It is 

interesting to note that the lower scores are now located in the northwest part of the state, 
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as compared to the lower scores being located in the southwest part of the state for the 

zoning ordinance and subdivision ordinance inventories (Figure 5).  Ozaukee County 

scored the highest in the inventory (90 points) and Sauk County produced the lowest score 

(5 points). 

Figure 5: Comprehensive Plan Inventory Scores and Percent of County Wetland 
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 Figure 6 represents the same information as Figure 5 but as a scatter plot.  The 

horizontal line is the median comprehensive plan score and the vertical line is the median 

percent wetland.  Dodge and Burnett County scored high on the comprehensive plan 

inventory and have a high percentage of wetlands.  Iron and Oneida Counties have a high 

percentage of wetlands, but scored a few points below the median comprehensive plan 

score.   

Figure 6: Scatter Plot of Comprehensive Plan Inventory Scores and Percent of County Wetland 

 
Note: Vertical line represents the median percent wetland of each county.  Horizontal line represents 

median zoning ordinance inventory score. 

 

3.4.4 Combined Inventory Scores 

Each county’s zoning ordinance, subdivision ordinance and comprehensive plan 

scores were combined to develop a combined score for the county.  It is important to note 



73 

 

that Grant and Juneau County were not part of the zoning ordinance inventory.  Juneau, 

Ozaukee, Vernon County were not part of the subdivision ordinance inventory and Clark 

and Price County were not part of the comprehensive plan inventory.  Milwaukee County 

was excluded from all of the inventories since it does not have a private land base.  

However, all counties, expect Milwaukee County, were included in the combined scores 

analysis.  Combined scores had a total possible score of 300 and ranged from 27 to 154.  

The average score was 96, the median score was 91 and a standard deviation was 27.14.  

St. Croix County scored the highest with a total score of 171, followed by Sheboygan 

County (154), Florence County (154), Walworth County (148) and Dodge County (147).  

It is interesting to note the lower combined scores in the southwestern part of the state 

which also has the lower percent of wetlands (Figure 7).   
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Figure 7: Combined Inventory Scores and Percent of County Wetland 

 



75 

 

3.4.5 Regional Planning Commission Scores 

Regional Planning Commission scores are represented in Table 16.  Each RPC 

score is an average of the counties that comprise that RPC. 

Table 16: Regional Planning Commission Average Inventory Scores and Percent Wetland 

   

 Figure 8 illustrates the average zoning ordinance inventory score for each RPC and 

the percent wetland of each RPC.  West Central had the highest score (42) while the 

Mississippi River and South Western RPC scored the lowest on the zoning ordinance 

inventory. 
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Figure 8: Regional Planning Commission Average Zoning Ordinance Inventory Score and 

Percent Wetland 
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 Six of the nine RPCs scored within four points of each other on the subdivision 

ordinance inventory and the remaining three RPCs scored lower than the other six.  The 

lowest RPC scores occurred in the southwestern portion of the state (Figure 9). 

Figure 9: Regional Planning Commission Average Subdivision Ordinance Inventory Score and 

Percent Wetland 
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 RPCs scored higher on the comprehensive plan inventories than the zoning 

ordinance and subdivision ordinance inventories (Figure 10).  Bay Lake RPC scored the 

highest (60), followed by the North Central RPC (55) and Capitol RPC (54). 

Figure 10: Regional Planning Commission Average Comprehensive Plan Inventory Score and 

Percent Wetland 
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 Overall, RPCs in the southwestern portion of the state scored lower on the 

inventories and RPCs in the northeastern portion of the state scored higher.  The Bay Lake 

RPC had the highest combined score at 110, followed by the East Central RPC who scored 

105 and the North Central RPC with a score of 102.  Figure 11 illustrates the average 

combined score and percent wetland for each RPC. 

Figure 11: Regional Planning Commission Average Combined Inventory Score and Percent 

Wetland 
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3.5 Discussion 

The first objective of this study focused on understanding how Wisconsin counties 

use zoning ordinances, subdivision ordinances and comprehensive plans to protect and 

regulate wetlands.  An inventory of each document was completed to identify the various 

regulations that counties enact on wetlands and to identify how counties are planning for 

the future of wetlands.  The results of the inventories show the diversity of wetland 

regulations in Wisconsin. 

3.5.1 Zoning and Subdivision Ordinances 

The zoning and subdivision ordinance inventories revealed that some counties 

follow the state minimum standards and others have created innovative regulations to 

protect wetlands.  Counties always include a wetland definition in their zoning ordinance, 

but the definition is missing in the majority of subdivision ordinances.  When the term 

wetland is defined, the ordinance typically uses the state’s definition of a wetland.  The 

purpose statements and goals of both ordinances lacked specific wetland related purposes 

and goals.  Very few counties incorporated wetlands in the purpose statements and goals.  

Improving the purpose statements and goals section of ordinances will help to set a better 

agenda for wetland protection and guide the ordinances towards wetland protection. 

The zoning ordinance inventory identified that about a quarter of the counties 

protect wetlands that are located outside of the shoreland district and approximately a 

quarter of the counties require a setback from wetlands.  Counties are only required to 

protect wetlands that are located in the shoreland district, but some counties are taking 

advantage of the ability to protect more wetlands than what is required.   
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Zoning ordinances had a higher average score compared to subdivision ordinances’ 

average score, 33 and 17 respectively.  This trend may indicate that zoning ordinances are 

the counties’ main regulatory tool for wetland protection, while subdivision ordinances are 

used on a less daily basis.  This may be backed by the finding that counties always define 

the term wetland within the zoning ordinance, but only 30 percent of counties defined the 

term wetland in their subdivision ordinance.  Zoning ordinances are used on a daily basis 

and include more wetland provisions while subdivision ordinances are used in specific 

cases. 

3.5.2 Comprehensive Plans 

Comprehensive plans performed better than zoning ordinances and subdivision 

ordinances with an average score of 50.  Counties defined the term wetland less in 

comprehensive plans than zoning or subdivision ordinances.  Counties who defined the 

term wetland drifted away from the state definition and created their own definition for a 

wetland.  Wetland goals and objectives are included more frequently, but are only found 

in approximately half of the plans.  More plans should include wetland goals and 

objectives, which will help counties work towards improving wetland protection programs. 

Counties need to place a higher importance and focus more on the implementation 

procedures of the plan.  Very few counties identify priority areas, funding sources, 

partnership opportunities and specific implementation activities related to wetlands.  In 

order for a plan to be successful, the plan needs to clearly define implementation strategies 

in order to meet the desired objectives and goals (Aber, Pavri and Aber, 2012).  Counties 

need to improve the implementation objectives of comprehensive plans to set procedures 

for protecting wetlands.  



82 

 

When examining and interpreting inventory scores for each county, it is important 

to consider the amount of wetlands present in each county.  It can be unfair to scrutinize a 

county with few wetlands for having a weak ordinance when the county has a limited 

amount of wetlands.  Scatter plots for zoning ordinance, subdivision ordinance and 

comprehensive plan inventory scores and percent of each county wetland were examined 

to identify counties that continually scored in the same quadrant over the three inventories.  

The four quadrants, shown in Figure 12 are described as Group 1 – high inventory score 

and low percent wetland, Group 2 – high inventory score and high percent wetland, Group 

3 – low inventory score and high percent wetland and Group 4 – low inventory score and 

low percent wetland.   

Figure 12: Inventory Score and Percent Wetland Figure 

 

 
 

 Each of the four groups represents counties who share a similar amount of wetlands 

and wetland policies.  Groups three and four are counties who have followed closely to the 
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state minimum standards for wetland protection, while groups one and two are counties 

who have gone above the state’s minimum regulations and created stronger regulations.  

3.6 Conclusion 

This study identified the variation present in local wetland governance in 

Wisconsin.  The United States follows a polycentric governance system (Imperial, 1999b), 

however the wetland governance system is a mixture of governance systems with 

institutions created and enforced by federal, state and county actors.  Federal (USACE and 

USEPA) actors regulated wetlands classified as “waters of the United States” (Aber, Pavri 

and Aber, 2012), leaving state actors, like the WDNR, to regulate wetlands not classified 

as waters of the United States.  The WDNR sets forth minimum protection requirements 

that county actors (County Planning and Zoning Departments) must follow, but allows 

counties to enact stronger regulations than the state minimums.  Federal, state and local 

actors are able to create and enforce wetland institutions. 

This research identifies that counties are following the WDNR’s minimum wetland 

protection standards and some counties are enacting stronger wetland provisions.  County 

wetland regulations vary based on characteristics of the county.  An advantage of this type 

of governance system is that it allows counties to create and enforce institutions with a 

degree on local discretion based on the characteristics of the county (Meyer and Konisky, 

2007).  It has also been found that allowing institutions to be created at a local level 

increases local knowledge and participation (Owens and Zimmerman, 2013).  Wetland 

governance in Wisconsin allows for local discretion and increases the local knowledge and 

participation. 



84 

 

The wetland governance model in Wisconsin allows wetlands to be governed at 

varying scales.  A successful natural resource governance system must be able to recognize 

the multiscale aspect of natural resource management (Owens and Zimmerman, 2013).  

The wetland governance system present in Wisconsin allows for wetlands to be governed 

at varying scales.  Federal actors can protect wetlands of federal importance and the WDNR 

can enact regulations that protect wetlands based on the goals and characteristics of the 

State, while counties can create institutions to protect wetlands based on county goals and 

characteristics (Owens and Zimmerman, 2013). 

This chapter identified the current wetland institutions enforced through county 

zoning and subdivision ordinances and how counties are planning for the future of wetlands 

through county comprehensive plans.  While variation in county ordinances and plans is 

present, the exact cause of each county’s variation is unclear.  Continued research is needed 

to understand the cause of variation in wetland regulations.  This research focused on the 

formal institutions surrounding wetlands as identified in zoning and subdivision 

ordinances.  More research is needed to uncover the informal institutions, processes and 

methods used by county planning and zoning offices to protect and regulate wetlands.  

Research could include interviews with county staff members to uncover the processes 

used by different counties.  Key questions could be asked for county staff members to 

explain the permitting process, permits that maybe needed and what other agencies are 

contacted in the process.  Surveys could be administered to counties within Wisconsin 

seeking to identify wetland regulations, wetland permit frequencies and types and 

regulations processes and methods.    
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Chapter 4: Wisconsin’s Wetland Protection: A County Level 

Analysis of Wetland Governance 

4.1 Introduction 

The decline of wetlands world-wide has led to the need to understand how wetlands 

are protected and regulated at all scales.  Wetlands are a valuable resource that provide a 

range of benefits for the ecosystem (Mitsch and Gosselink, 2000).  Creating an effective 

and efficient governance system is key to protecting and preserving wetlands for the future 

(Rogers and Hall, 2003).   

The objective of this chapter is to identify how county planning and zoning 

departments protect wetlands besides the use of zoning ordinances, subdivision ordinances 

and comprehensive plans.  Previous chapters examined how county ordinances and 

comprehensive plans are used to protect and regulate wetlands.  This chapter will expand 

the previous chapters by diving deeper into the exact methods and processes used by county 

planning and zoning departments in protecting and regulating wetlands.  Counties can use 

both formal and informal institutions to regulate and govern its resources (North, 1990).  

An inventory of countys’ formal institutions including zoning ordinances, subdivision 

ordinances, and comprehensive plans was conducted in chapter three, but the impact of 

informal institutions has not been assessed.  In this situation, informal institutions take the 

form of unwritten rules or processes that counties follow when governing wetlands.  

Informal institutions can have a large role in regulating wetlands and can go unnoticed if 

only the formal institutions are examined.  This chapter aims to understand both the formal 
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and informal institutions and the interaction between the two in creating a wetland 

governance system. 

In order to uncover a more complete understanding of the wetland governance 

system in Wisconsin, a multiple case study technique was used to examine four Wisconsin 

counties.  A case study design was used because it understands the importance of the 

context or setting of each case and the influence the context can have on the case (Creswell, 

2013).  Interviews with county planning and zoning department staff members were 

conducted to gain an in-depth understanding of wetland governance within the selected 

counties.  Interviews were conducted to determine institutions and processes that planning 

and zoning offices use when regulating and protecting wetlands.  

This chapter identifies the informal institutions surrounding wetlands along with 

the interaction between informal and formal institutions in order to better understand 

wetland governance.  Case studies were conducted to develop an understanding of wetland 

governance at the county level in Wisconsin.  Understanding wetland governance at the 

county level can help managers and policy makers develop and implement policies that 

efficiently and effectively manage natural resources.   

4.2 Literature Review 

Case studies have been shown to be an effective method of uncovering wetland 

governance.  Owens and Zimmerman (2013) conducted a case study of Connecticut’s 

wetland governance system to examine the effects of local governance.  Owens and 

Zimmerman’s (2013) case study of Connecticut identifies that local governance and 

allowing decisions to be made at a town level, consistently surpasses the federal goal of 
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“No Net Loss”.  Due to the local benefits of wetlands, wetlands should be governed at a 

local level where the benefits of wetlands take place.  The researchers examine 

Connecticut’s wetland governance system and identify the use of local volunteers and 

unpaid appointees is a successful method to govern wetlands.  Connecticut’s local wetland 

governance system is an effective and sustainable method to govern wetlands and surpass 

the goal of “No Net Loss” (Owens and Zimmerman, 2013). 

Hettiarachchi, Morrison and McAlpine (2013) examined urban wetland governance 

in four cities around the world through a comparative case study analysis.  It was 

discovered that the cities’ urban wetland governance shared similar characteristics in both 

the form of institutions and governance processes.  While similarities were present, 

differences also existed.  Each wetland governance system was developed and formed due 

to the unique context of each case.  The development of the policies and processes helped 

to create unique policy responses for each case (Hettiarachchi, Morrison and McAlpine, 

2013).   

Austen and Hanson (2007) examined wetland policies in Canada through a case 

study of four Canadian jurisdictions.  The study identified that the four jurisdictions have 

differing wetland policies, but each policy has similar wetland conservation goals.  While 

specific institutions vary for each policy, similar themes from each policy document 

emerged.  Austen and Hanson (2007) call for a coordinated approach at the regional level 

for wetland governance.  A regional approach would allow for decisions to be made on a 

larger scale in the aspect of mitigation and compensation.  A coordinated approach would 

also gain acceptance by developers and promote region wide monitoring and policy 

evaluation (Austen and Hanson, 2007). 
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These studies demonstrate the use of case studies in examining wetland governance 

in multiple regions.  The study examines wetland governance in Wisconsin, including the 

various formal and informal institutions, methods and processes used by counties.  A case 

study will allow for researchers to uncover Wisconsin’s wetland governance. 

4.3 Methods 

This study’s second objective was investigated through a multiple case study 

following methods similar to Hettiarachchi, McApline and Morrison (2013); Imperial, 

1999a; Naustdalslid (2015); Magyera and Genskow (2012); and Were et al. (2013).  

Hettiarachchi, McAlpine and Morrison (2013) used a multiple case study technique to 

investigate four urban wetland governance regimes around the world.  Data from the four 

case studies (New York, USA; Kolkata, India; Colombo, Sri Lanka; and Tokyo, Japan) 

was collected through a desktop review of literature and policy documents as well as 

interviews with key informants (Hettiarachchi, McAlpine and Morrison, 2013).  Imperial 

(1999a) used a case study technique to examine the institutional challenges faced during 

the implementation of collaborative, ecosystem-based management approaches.  The case 

study examined the implementation of a special area management plan for Salt Ponds in 

Rhode Island through document review and interviews with key informants.  Data was 

analyzed using a systematic qualitative technique that was guided by institutional analysis 

and development framework (Imperial, 1999a).  Naustdalslid (2015) analyzed the 

implementation of multi-level water governance framework in the Morsa River Basin in 

Norway through documentary data and semi-structured interviews with key informants.  

Interviews were aimed at gaining a detailed and in-depth understanding of the multi-level 

governance system of Morsa (Naustdalslid, 2015).  Magyera and Genskow (2013) 
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interviewed key informants from Wisconsin to assess the use of an integrated wetland 

conservation framework for Wisconsin.  Semi-structured interviews were conducted with 

local, state and federal agencies, as well as university and non-governmental organizations’ 

personnel (Magyera and Genskow, 2013).  Finally, Were et al. (2013) utilized a multiple 

case study method that included qualitative and quantitative techniques.  Surveys, 

interviews with key informants and focus groups were used to assess wetland governance 

in the Lake Victoria Basin of Uganda.  Each of these researchers conducted a case study 

and used interviews with key informants to analyze governance systems. 

Yin (2014) defines a case study as “an empirical inquiry that investigates a 

contemporary phenomenon (the ‘case’) in depth and within its real-world context”. Case 

study research can be used when a researcher wants to understand a real-world case that is 

dependent on the boundaries of the case or the context of the case (Yin, 2014).  O’Leary 

(2010) defines a case study as “a method of studying elements of the social through 

comprehensive description and analysis of a single situation or case”.  Yet another 

definition describes a case study as exploring a real-life, contemporary bounded system 

“through detailed, in-depth data collection involving multiple sources” (Creswell, 2013).  

These definitions describe a case study as a method for investigating a case through in-

depth data collection or comprehensive descriptions.  Not included in O’Leary’s definition, 

but is included in Yin’s and Creswell’s definition is the concept of context or a bounded 

system.  However, O’Leary addresses context by defining a case as a “bounded system, or 

a particular instance or entity that can be defined by identifiable boundaries” (O’Leary, 

2010).  Other research methods may disregard the context and focus primarily on the 
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phenomenon of interest, but a case study is unique and does not separate the phenomenon 

from its context (Yin, 2014).  

Case studies are used to answer explanatory research questions that are usually 

“how” and “why” research questions (Yin, 2014).  A case study can be comprised of a 

single case or multiple cases (Creswell, 2013; O’Leary, 2010; Yin, 2014) and can also be 

holistic or embedded (Yin, 2014).  A holistic case contains a single-unit of analysis, while 

an embedded case contains multiple units of analysis (Yin, 2014).  This study will follow 

a holistic, multiple case study design (Figure 13) where each case is a county and each 

county has its own context.  

Figure 13: Holistic, Multiple Case Study Design 

 
Adopted from Yin, 2014 
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4.3.1 Selecting Cases 

Cases were selected using O’Leary’s (2010) three criteria for selecting cases: 

pragmatics, purposiveness and intrinsic interest.  Pragmatics refers to choosing a case that 

is practical to complete (O’Leary, 2010).  In this study, cases were considered practical if 

they were accessible for the research team and if the county possessed a working 

relationship with the researchers and organizations affiliated with the researchers.  The 

second criterion, purposiveness, identifies that each case should be selected purposefully 

(O’Leary, 2010).  Cases should be selected for specific reasons instead of being selected 

randomly.  Cases should be selected to create or make arguments, highlight deviations, 

represent typical cases or illustrate extreme cases (O’Leary, 2010).  In this case study, cases 

were selected due to their ability to help expose wetland governance in Wisconsin.  Finally, 

cases were selected due to their intrinsic interest, meaning they were an interesting case 

(O’Leary, 2010).  Cases that have intrinsic interest were unique, relevant or of special 

interest in some manner. 

The first step in selecting cases was to group counties based on their zoning 

ordinance, subdivision ordinance and comprehensive plan inventory scores and percent 

wetland.  Counties that continuously scored above the median inventory score for all 

inventories and had a percent of wetlands that was lower than the median percent were 

grouped into group one.  Counties that scored high on the inventories and contained a high 

amount of wetland were in group two and so on as displayed in Figure 14. 
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Figure 14: Case Selection Figure: County Inventory Score and Percent Wetland Figure 

 

Once the counties were broken into the four groups, the next step was to narrow the 

list down to one or two counties per group.  To do so, counties that have previously had a 

working relationship with the researchers and the University of Wisconsin – Stevens Point 

Center for Land Use Education (CLUE) were identified.  Possessing a working relationship 

between the researchers and county staff members will increase the probability of 

completing a successful interview with the designated county.  Figure 15 identifies the 

remaining fifteen counties to be considered as case studies.  Note that Eau Claire County 

was added to “Group 1” because it was one of the highest scoring counties in the zoning 

ordinance inventory and was identified as a unique county for wetland governance by the 

WWA and possesses a working relationship with CLUE. 
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Figure 15: Revised Case Selection Figure: County Inventory Scores and Percent Wetland 

 

The final step in selecting cases was to purposefully select counties based on a 

variety of characteristics the county possessed and any unique or interesting features the 

county exhibited.  Table 17 illustrates the remaining counties and the characteristics that 

were examined in the final selection step.  These characteristics included acres of wetland, 

percent of county wetland, zoning ordinance inventory score, subdivision ordinance 

inventory score, comprehensive plan inventory score, urban classification, location, 

median age and total building permits for the year 2014.  Cases were selected to include a 

wide variety of characteristics to diversify the case studies.  It was also important to select 

one case from each group, to include counties with a high and low percentage of wetlands, 

as well as counties with high and low inventory scores.  
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Table 17: Case Selection: County Characteristics 

 

 

Note: Urban and location as classified by the WDNR.  2014 number of building permits was collected by 

the US Census Bureau.
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The four counties selected as case studies were Eau Claire, Door, Jefferson and 

Sauk County.  Figure 16 illustrates the locations of each county and the WDNR regions 

which was used to identify the location of the county in the state.  Case studies were 

selected to incorporate a wide range of characteristics and factors.  The following sections 

summarize the county chosen from each group. 

Figure 16: Case Study Locations 
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Group One  

Eau Claire County was selected from group one as the first case study.  Group one 

includes counties with high inventory scores and low percentage of wetlands.  Eau Claire 

County was chosen because it scored the highest on the zoning ordinance inventory and 

had the second highest percent wetlands for group one.  Eau Claire County was also an 

urban classified county located in the West Central district of the state.  Eau Claire County 

has the youngest median age of the fifteen counties and issued 243 building permits in 

2014.   

Group Two 

Door County was selected from group two as the second case study.  Group two is 

comprised of counties who scored high on the inventories and have a high percentage of 

wetlands.  Door County scored five points above the median zoning ordinance inventory 

score.  The county is classified as non-urban and is located in the Northeast quadrant of the 

state.  The median age in Door County is 49.3 years and they issued 134 building permits 

in 2014.  Door County was a unique case since it contains one of Wisconsin’s few Ramsar 

wetlands.  The Ramsar wetland is known as the Door Peninsula Coastal Wetlands and is 

located along the northeastern coast of the county.  Door County is also unique because the 

county is a peninsula and is bordered by Lake Michigan on three of its four sides. 

Group Three 

Jefferson County was selected from group three.  Group three consists of counties 

who scored below the median inventory score, but have a high percentage of wetlands.  

Jefferson County is an urban county, located in the south central quadrant of the state and 

has a median age of 38.1 years.  In 2014, Jefferson County issued 109 building permits.  
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Jefferson County is a unique case because it is located in a developed area of the state, 

directly between Madison and Milwaukee, offering easy access to both cities. 

Group Four 

Sauk County was the final case that was selected from group four.  Group four 

includes counties who had low inventory scores and a low percentage of wetlands.  Sauk 

County is an urban county located in the south central quadrant of Wisconsin.  The median 

age of Sauk County is 39.9 years and Sauk County issued 113 building permits in 2014. 

4.3.2 Data Collection 

Data for each case was collected through two phases.  Phase one included a 

document review of any relevant material to gain a baseline of knowledge for the county.  

Phase two involved semi-structured interviews with one or two county planning and zoning 

staff members from each county.   

Document collection and review is an important first step in this case study to gain 

information regarding the selected county and their wetland governance structure.  Yin 

(2014) identifies the many important roles that documents play in case studies.  Document 

collection and review is an important initial step as it provides valuable information that 

can be referenced at all steps of the data collection and analysis process.  Documents can 

be found from an internet search and are useful in identifying titles and names of 

individuals within the organization.  Documents are also useful during fieldwork to 

collaborate or contradict information gained through other sources (Yin, 2014).  During 

the document collection phase, county planning and zoning department staff members were 

identified from county websites.  Also, during the data collection phase, the zoning 
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ordinance, subdivision ordinance and comprehensive plan inventories were reviewed for 

each of the four counties.  Finally, an internet search for any supporting or additional 

materials was completed for each county and all available documents (i.e. zoning permit 

applications, shoreland-wetland publications and informational pamphlets) were collected. 

The next step in data collection was to conduct interviews.  Yin (2014) refers to 

interviews as “one of the most important sources of case study evidence”.  This study used 

interviews with one or two county planning and zoning staff members who were 

knowledgeable in wetland regulations to gain an in-depth understanding of wetland 

governance for each case.  Semi-structured interviews were selected for this research 

because interviews can start with a defined questioning plan, but become more flexible in 

order to follow the natural flow of the conversation (O’Leary, 2010).   

Interview participants were selected by initiating email correspondence with the 

Planning and Zoning Department Head.  The department head then directed the researchers 

to a county wetland or shoreland specialist.  In some cases, researchers were suggested to 

interview planning and zoning staff members, as well as county conservation staff 

members.   

Interviews lasted anywhere from 30 minutes to 75 minutes and took place at the 

respective county’s planning and zoning office for the convenience of the interview 

participant.  Interviews started by learning about the interview participant and his or her 

background and experience.  Questions then switched to identify how wetlands are 

protected including which ordinances were involved and what permits were needed when 

working with wetlands.  The interview ended by asking what sets that county apart from 
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others and what he or she would change or improve with the current wetland governance 

system in that county.  Interviews were recorded with permission from all participants (see 

appendix A for interview questions and appendix B informed consent form) using two 

digital voice recorders.  Notes were taken by the researcher during the interview, as well 

as transcribed, word for word, at a later time.  The researcher utilized InqScribe to slow 

down recordings during the transcription process.  Recordings and transcripts were stored 

on a secure university network that was only accessible by the two researchers and a 

network administrator.   

4.3.3 Data Analysis 

Data for the case studies was analyzed using a coding process and cross-case 

synthesis techniques (Yin, 2014).  Throughout the data analysis process, data collected 

during the interviews was checked for accuracy and additional information was gained by 

examining county documents such as zoning ordinances.  Coding was used to analyze the 

interviews from each county.  Each interview was transcribed and coded individually.  

Figure 17 illustrates the method used to analyze the case study.  Each interview was 

transcribed then coded, by hand, to sort through the interview and identify relevant wetland 

governance information.  Codes were determined based on the information derived from 

the interviews.  The researcher did not examine the interviews for pre-determined codes 

and themes, but instead allowed codes to emerge from the individual interviews.  Once the 

interview was coded, the individual codes were analyzed to create themes from the entire 

interview.  Similar codes were grouped together to create themes (Creswell, 2013; Yin, 

2014).  Examples of themes include landowner education, site visits and complicated 

permitting process.  Once themes were established for each individual interview, themes 
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between cases were analyzed.  Themes that were identified from each case were compared 

to determine reoccurring and similar themes, along with themes that were unique and 

different between cases. 

Figure 17: Summary of case analysis and coding methods 

 

Study Limitations 

This analysis is limited by the selected cases and data collected.  The analysis 

examined only four of the seventy-two counties in Wisconsin.  The data collected from 

each county cannot be assumed to be true for the remaining counties.  The data collected 

also relies on the knowledge of interview participants; however, interviews were selected 

with experienced and knowledgeable county staff members.  Finally, this research relied 

on one researcher to transcribe and code each interview and an intercoder agreement was 
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not performed for this analysis.  Codes that emerged from each interview were identified 

by one researcher instead of comparing codes developed by multiple researchers.   

4.4 Results 

The following section describes the findings from interviews with Jefferson, Eau 

Claire, Door and Sauk County.  The interviews provided valuable information that could 

not be identified through document reviews.  Table 18 displays a general review of wetland 

governance characteristics for each county.  
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Table 18: Summary of Four Wisconsin County’s Wetland Governance 
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4.4.1 Jefferson County 

Jefferson County regulates wetlands through shoreland-wetland zoning, which is 

part of the Jefferson County Zoning Ordinance established in 1984 and has authority in all 

16 towns.  Towns in Jefferson County do not regulate the shoreland area, floodplains or 

wetlands, which places the responsibility into the hands of the county.  Shoreland-wetland 

zoning is administered through overlay districts, which adds another layer of regulations 

on top of the current zoning ordinance regulations.  The regulations only apply to wetlands 

that are located in the shoreland-wetland area that are larger than two acres in size.  

However, the majority of wetlands in Jefferson County are located within the shoreland 

district or Jefferson County’s large floodplain area.   

The Jefferson County Planning and Zoning Department consists of six full time 

staff members, two of which work primarily on permits regarding shorelands, floodplains 

and wetlands.  One staff member specializes in shoreland and floodplain permits, while 

another specializes in wetland permits.  This division of duties is due to the time 

commitment associated with the review process for shoreland, floodplain and wetland 

permits.  Annually, Jefferson County issues approximately 25-30 shoreland-wetland 

permits.   

In Jefferson County, the first step in reviewing permits is to complete a desktop 

review, utilizing an advanced GIS system that allows the reviewer to identify many 

characteristics of a property.  Staff members have many map layers available to them, 

including a property description, contours, elevations, floodplain and wetland boundaries, 

soil characteristics and historical and current air photos.  Permits are reviewed according 

to Jefferson County’s Zoning, Shoreland, Floodplain, Subdivision and Sanitary ordinances.  
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If a permit is found to involve a shoreland or a wetland, it is referred to the wetland 

specialist.  The wetland specialist completes an initial review of the permit, as well as 

determines if, as a result of the permit, any mitigation will be required. 

Once an initial review of the permit has been completed and the wetland specialist 

has become familiar with the wetland activity and property description, the next step is to 

complete a site visit to determine any unique characteristics of the property and wetland.  

Every shoreland, floodplain and wetland permit includes at least one site visit and typically 

involves two or three site visits throughout the permitting process as plans develop and 

change.  After the first site visit has been conducted and the wetland specialist is familiar 

with the permit, the landowner is contacted to participate in an hour long, face-to-face 

meeting with the Jefferson County Wetland Specialist.  The goal of the meeting is to 

educate the landowner on the importance of shorelands and wetlands, along with proper 

conservation techniques for these areas.  Educational material, native planting guides, 

restoration guides and site plan worksheets are provided at the meetings for the landowner.  

Most meetings occur at the Jefferson County Planning and Zoning Department’s office; 

however, meetings can occur via telephone conference when a face to face meeting is 

impractical.  During the meeting, the wetland specialist guides the landowner through the 

permitting process and identifies any problems or complications with the permit.  The 

landowner then has the opportunity to make any corrections or changes to the permit. 

Jefferson County places an emphasis on educating the public about shorelands and 

wetlands.  Staff members recognize “we, as County employees, are here to serve the 

public” by regulating land use actions, but it is also their “job to educate [the public] and 

help them through [the permitting process]” (R. Klotz, personal communication, 
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November 10, 2015).  Many landowners who request a permit in Jefferson County are not 

familiar with shoreland, wetland or floodplain regulations and many times are unfamiliar 

with the boundary or location of those areas.  Through site visits, landowner meetings and 

providing informational packets, staff members help to educate landowners on the 

importance of shorelands, wetlands and floodplains along with proper conservation 

techniques. 

The biggest problem Jefferson County Planning and Zoning staff members face is 

establishing trust and cooperation from landowners.  Whether staff members are working 

on shoreland, wetland, floodplain or regular zoning permits, the greatest barrier is 

identifying the true action the landowner is aiming to complete.  Once staff members can 

identify what action the landowner wants to achieve “[staff members] can react to that, but 

[landowners] are so afraid to tell the truth, because they are afraid that we are going to say 

no” (R. Klotz, personal communication, November 10, 2015).  Staff members want to work 

with landowners and create a positive experience for all parties involved. 

Over the 27 years that Rob Klotz, Jefferson County Director of Planning and 

Zoning, has been working with the county, he has seen considerable changes in 

landowners’ attitudes towards property rights.  Landowners’ attitudes have progressively 

shifted towards an “it’s their property and they can do with it what they want” mentality.  

The exact cause of this change in mentality is unknown and likely due to a host of factors.  

Rob reminds landowners that “[they] may own the property, but it’s not [theirs] forever.  

There’s a generation coming next and we have to protect these resources” (R. Klotz, 

personal communication, November 10, 2015).  Rob describes the permitting process as a 

battle with landowners and wishes “people could see the good in regulations and that it’s 
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for the good of the environment” instead of providing staff members with “power over [the 

landowner] … but that’s how [landowners] perceive it” (R. Klotz, personal 

communication, November 10, 2015). 

Jefferson County is a county that has a history of adopting the minimum regulations 

and model ordinances established by the WDNR.  Jefferson County adopts the minimum 

regulations because the county is developed and urban, located in southern Wisconsin.  Rob 

explains that in order to make changes to ordinances, the support of the locally elected 

county board is needed.  Rob illustrates that “because we are in southern Wisconsin and 

because more of our lakes are developed, there’s a different view of shorelands and 

wetlands” (R. Klotz, personal communication, November 10, 2015).  Much of the area 

surrounding lakes and waterways has been developed, eliminating the need for a more 

protective ordinance or innovative lake classification system to protect those locations, as 

compared to northern counties where half to three-quarters of the lakes are undeveloped 

and in pristine condition.   

4.4.2 Door County 

Door County regulates wetlands through the Door County Zoning Ordinance, 

which has jurisdiction in nine of the fourteen towns in Door County.  There are five towns 

that are not regulated by Door County’s zoning ordinance, but are regulated by shoreland 

zoning.  Regulations enforced through shoreland zoning are applicable to all fourteen 

towns, while regulations enforced through the zoning ordinance are only applicable to nine 

towns.  Door County elected to adopt a zoning ordinance that mimics WDNR model 

ordinances, meaning only slight differences occur between WDNR state standards and 

Door County’s wetland protection standards.   
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Door County enforces shoreland-wetland regulations through a wetland zoning 

district.  The wetland district is created through the Wisconsin Wetland Inventory maps 

produced by the WDNR and has jurisdiction in nine towns.  The wetland district is intended 

to “prevent the destruction and depletion of Door County’s wetlands” (Door County Code, 

2016).  Actions allowed in the wetland district are limited to those uses allowed through 

the WDNR state standards. 

  Door County has created a wetland setback of 10 feet and 35 feet depending on 

which zoning district a wetland is located in.  Wetland setbacks are independent of the 

wetland district and enforced through the zoning ordinance.  Wetland setbacks are enforced 

through the zoning ordinance and applicable in nine of the fourteen towns, but enforceable 

upon any wetland located within the nine towns.  A zoning administrator may identify a 

wetland during a site visit and require a setback from the wetland even though the wetland 

is not recognized by the WDNR. 

Door County has three zoning administrators who administer and enforce the Door 

County Zoning Ordinance across the county.  The county is divided geographically into 

three sections, with one zoning administrator responsible for zoning permits in each 

section.  All zoning administrators complete wetland training and are knowledgeable in 

wetland delineation.  However, in the past, Door County has had one zoning administrator 

who specializes in wetlands and wetland delineations.  Other zoning administrators can 

refer to the wetland specialist when questions arise regarding wetlands in their respective 

county sections.  Recently, Door County’s wetland specialist accepted a job with the 

WDNR, which left a void in the department.  Currently, Door County is training a staff 

member to specialize in wetlands and wetland delineations.   
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In Door County, the first step in the permit review process is an in-house, staff 

review.  The permit is reviewed for compliance with all ordinances including the Door 

County Zoning, Floodplain and Land Division Ordinance.  The parcel is identified through 

a GIS system that allows the zoning administrator to examine characteristics of the 

property.  Zoning administrators have a checklist for different types of permits that helps 

to ensure all aspects of a permit have been reviewed.  The next step in the process is for 

each zoning administrator to complete a site visit to inspect the property for any unique 

characteristics.  Each zoning administrator completes site visits roughly one day a week.  

Approximately, 90% of applications for any zoning permit receive a site visit.  Zoning 

administrators inspect everything from property characteristics to side yard and wetland 

setbacks.  Zoning administrators will complete two or three site visits per permit to ensure 

compliance throughout the permitting process.  For a fee, zoning inspectors will complete 

site visits for landowners and real estate agencies to confirm setbacks or to ensure a 

property is compliant with the Door County ordinances.   

If the zoning administrator identifies any issues with the permit application after a 

site visit, the zoning administrator will, either verbally or in writing, communicate the 

concerns with the permit applicant.  The concerns can be addressed and if the permit is 

compliant, the permit can be issued.  The review process takes approximately 10 days to 

complete. 

Recently, Door County has encountered some technical difficulties transitioning 

from paper wetland maps to updated digital, GIS wetland maps.  Door County recently 

received new maps from the WDNR that did not include county level rezones and left gaps 

in the zoning district mapping where wetlands had been rezoned to uplands.  A Door 
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County mapping specialist has undertaken the task of merging WDNR and county wetland 

maps by sorting through the maps to resolve any inaccuracy.  The goal of the project is to 

create one accurate wetland map for Door County that incorporates WDNR information as 

well as county wetland information.  The project is in the final steps and should be 

completed in the near future. 

While the mapping challenges for Door County has created some difficulties and 

problems in wetland mapping, it has also opened doors for Door County to advance its 

wetland mapping.  Door County has been working with the WDNR to create a yearly 

update cycle, in which Door County and WDNR will combine their wetland maps yearly 

to have the most up to date information.  Door County also keeps track of any wetlands 

that are identified by the Planning and Zoning Department.  Wetlands, of any size, can be 

identified through site visits and land division applications and once they are identified 

they can be entered into a GIS layer.  This layer will add another source of information 

during the permit review process, as well as create a tracking process for wetlands of all 

sizes for the county.  This yearly update cycle is still in the planning phase and is not yet 

being implemented, but is a short term goal for the county. 

While Door County is currently headed in the right direction for wetland protection 

with a consistent and comprehensive wetland governance system, Mariah Goode, Director 

of the Door County Planning and Zoning Department, identifies areas of wetland 

governance that could be improved upon.  First, Mariah notes “it would be nice if we had 

some sort of jurisdiction over wetlands in those un-zoned areas” (M. Goode, personal 

communication, November 3, 2015), referring to the Door County Zoning Ordinance 

adopted in only nine of the fourteen Door County towns.  While shoreland zoning has 
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jurisdiction in all fourteen towns, adding county zoning to the remaining five towns would 

add another layer of protection for wetlands.  By increasing the zoning ordinance’s 

jurisdiction, Door County could create a wetland setback on all wetlands in the county, 

regardless of its location. 

Mariah also recognizes the wetland setbacks of 10 or 35 feet could be referred to 

as too small and some advocates could call for increased setbacks creating a larger buffer 

around wetlands.  However, there are a few reasons why larger setbacks are unrealistic in 

Door County.  When the wetland setbacks were established in the 1990’s, the proposed 

length was 50 feet but due to political pressures, a compromise of 10 and 35 feet was made.  

Secondly, the county has a large quantity of small sized lots.  Creating a large wetland 

setback would flood the county with landowners requesting variances.  For those reasons, 

Mariah believes the compromised 10 and 35 feet wetland setbacks are adequate at this 

point in time. 

Another noted area of improvement reflects the WDNR and USACE permitting 

process.  Specifically, the cooperation and coordination between all three agencies could 

be improved upon.  It can be very confusing for both staff members and landowners to 

understand the permitting process of the WDNR and USACE.  Understanding when a 

WDNR wetland permit, a USACE wetland permit or permits from both agencies is 

required is a difficult task for county staff members, let alone landowners.  Agencies should 

work together to make permits and the permitting processes similar for each agency.  

Mariah believes better coordination and consistency between the two agencies would be 

beneficial for county staff members and landowners. 
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4.4.3 Sauk County 

Sauk County’s wetland regulations are established through Chapter 8 of the Sauk 

County Ordinances, entitled Shoreland Protection.  Chapter 8 creates a shoreland-wetland 

district that is created by the Wisconsin Wetland Inventory maps, which maps wetlands in 

the shoreland area that are larger than five acres.  Uses and actions allowed in the 

shoreland-wetland district follow the state standards created by the WDNR.   

Sauk County protects all wetlands located in the shoreland area.  The WDNR 

requires counties to protect wetlands larger than two acres, but Sauk County enacts stronger 

regulations and protects any wetland located in the shoreland, regardless of its size.  If Sauk 

County observes a disturbance to a wetland outside of its jurisdiction, the WDNR or 

USACE are notified.   

The Conservation, Planning and Zoning Department is comprised of four staff 

members who issue land use permits involving wetlands.  All four staff members have 

completed wetland delineation training and will complete site visits to determine the 

presence and location of a wetland to assist landowners.  Staff members will not delineate 

a wetland for landowners, but are capable in determining if a wetland is present. 

Sauk County offers one permit, called a land use permit, for any land disturbance 

or development action that occurs in the county.  The permit is applicable to disturbances 

ranging from digging, ditching or tilling to installing septic systems and building houses.  

While a few exceptions exist, landowners in Sauk County understand the permitting 

process and know they need to apply for a land use permit prior to any land disturbance.  
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Landowners recognize the consequences of not obtaining a permit prior to a land 

disturbance. 

The review process for a land use permit starts with a staff review of the application 

and appropriate ordinances.  Staff members use a GIS system to examine aerial, wetland 

and hydrology maps to gain as much information about the property as possible.  For 

shoreland-wetland permits, the next step is to set up an appointment to meet with a 

landowner at the site and discuss the proposed activities.  Site visits are important for staff 

members to identify characteristics of a property not identifiable on maps.  Site visits occur 

at various times of the review process dependent on the activities occurring on the property.  

For example, during the construction of a new house, site visits will occur early in the 

development process during soil tests for septic systems.  During these initial site visits, 

staff members can locate wetlands on the property and plan accordingly with the landowner 

throughout the development process.  Sauk County incorporates site visits early in the 

development process to identify problems early and create solutions to limit problems.   

An important and unique step in the review process for Sauk County is the 

involvement of WDNR shoreland specialist through the process referred to as a “wetland 

tour”.  The wetland tour is an effort to increase coordination and communication between 

the county and the state.  The DNR shoreland specialist meets Sauk County staff members 

in Sauk City and the two agencies tour around the county, completing site visits for county 

land use permits involving wetlands and WDNR wetland permits.  The wetland tour occurs 

monthly from early spring until weather permits in the fall and is typically about one day 

long.  Wetland tours do not occur in the winter, which means land use permits involving 

wetlands are not issued in the winter.  However, emergency permits (i.e., permit for 
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repairing a septic system) can be issued.  A typical wetland tour includes twelve to twenty 

site visits of any property or permit that involves a wetland or water body.  The two 

agencies compare permits, discuss any potential problems and problem solve to create an 

outcome satisfactory to all parties while still protecting the wetland.  The wetland tour 

helps to streamline an already complicated process by gather the two agencies together to 

discuss permit needs.   

Sauk County values its relationships with the WDNR and USACE and believes it 

is an important part in protecting wetlands.  Meeting with the WDNR creates confidence 

and a unique working relationship between the agencies, instead of a creating an 

adversarial relationship.  County staff members become knowledgeable of the WDNR 

permitting process and types of permits available to landowners. 

“We take pride in knowing our DNR [representative] and the 

wardens working with them, trying to get them involved and I think that’s 

important.  I think a lot of counties miss a connection there that we take 

great pride in.” (S. Sorenson, personal communication, November 16, 2015) 

In the past, Sauk County would also meet with an USACE representative quarterly 

to discuss wetland permits.  However, the USACE representative has become increasingly 

busy and the connection between the two agencies has diminished.  Sauk County and 

USACE now meet yearly or every other year to discuss wetland permitting.  The USACE 

issues federal wetland permits which can overlap with WDNR and county permits.  It is 

important for agencies to communicate permit information and understand how each 

agency’s permits protect wetlands. 
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Overall, Sauk County Conservation, Planning and Zoning staff members believe 

the current zoning ordinance does a good job of protecting wetlands, but identified some 

improvements that could be made.  Staff members recognize the zoning ordinances wetland 

protection is limited to all wetlands located in the shoreland district.  Broadening the scope 

of protection to all wetlands in the county would increase wetland protection, but staff 

members believe adopting an ordinance that protects all wetlands in the county is not 

politically feasible.  Staff members also explain how the majority of wetlands in Sauk 

County are located in the shoreland and are protected by the current ordinance. 

While some improvements or changes to the existing ordinance are unfeasible, 

some improvements are realistic.  One improvement that staff members believe is realistic 

is implementing a setback from wetlands.  Staff members have encountered instances 

where landowners hire a wetland delineator to delineate a wetland boundary, and then the 

landowner places fill material or builds along the wetland boundary.  In those instances, a 

wetland setback would be helpful to protect the wetland.  Another feasible improvement is 

the inclusion of a wetland clause on certified survey maps (CSM).  Currently, Sauk County 

staff members can include a clause on a CSM marking the lot as unbuildable until a soil 

test is completed.  Expanding the current language to designate lots as unbuildable until a 

wetland delineation is completed, could add another source of protection to wetlands. 

4.4.4 Eau Claire County 

Eau Claire County regulates wetlands through the Eau Claire County Planning and 

Development Department.  Specifically, two divisions within the Planning and 

Development Department, Land Use Controls Division and Land Conservation Division, 

manage the task of regulating wetlands.  Both divisions have separate ordinances, permits 
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and review processes to adhere to, but are interconnected and overlap.  Both divisions are 

part of the same department, but their respective offices are located in different parts of the 

City of Eau Claire.  Results from interviews with both divisions will be presented in the 

following section.  

Land Use Controls Division 

The Land Use Controls Division regulates wetlands through Title 18: Zoning of the 

Eau Claire County Code.  Chapter 18.19 (Eau Claire County Code Title 18, 2015) 

establishes a Shoreland Overlay District which regulates wetlands located in the shoreland 

area through a shoreland-wetland overlay district.  The overlay district is compiled from 

the Wisconsin Wetland Inventory maps depicting wetlands in the shoreland area that are 

larger than five acres.  The shoreland-wetland district has jurisdiction in all towns in Eau 

Claire County.  Wetland disturbance located outside of the shoreland area are referred to 

the WDNR and USACE for permitting as Eau Claire County does not have regulatory 

authority of wetlands located outside of the shoreland area. 

The Land Use Controls Division is made up of three staff members who issue 

wetland permits for the county.  At least one staff member has completed training courses 

in wetland identification and wetland plant identification.  Staff members from the Land 

Use Controls Division work closely with the Land Conservation Division and both 

divisions assist each other with wetland site assessments and permit reviews. 

When a landowner in Eau Claire County wants to request a permit, the first step is 

to submit an application.  Eau Claire County’s Land Use Control Division staff members 

work with the applicant to determine what actions the applicant wants to complete and 
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helps the applicant complete the proper steps to applying for a permit.  Staff members 

identify which permits an applicant will need to apply for and provide a checklist for the 

applicant to follow.  Many times, staff members create a parcel map for applicants to use 

to understand their properties characteristics and create a scaled site plan.  Eau Claire 

County places an emphasis on assisting landowners and creating a favorable relationship 

for the landowner.   

“We help them through the process…  We have to 

understand when people are coming in the office; it may be their 

first time that they deal with us… It maybe their only one time that 

they have an interaction with our office, so we want to make that as 

pleasant as possible, as seamless as possible, as transparent as 

possible.” (R. Eslinger, personal communication, October 28, 2015) 

Once a permit is applied for, staff members complete a desktop review of 

the application.  Characteristics of the property are identified through a GIS 

program that illustrates wetlands, contours and potential wetland locations.  Any 

resources available to staff members are utilized to gain as much information about 

the parcel as possible.  The Land Use Controls Division can consult the Land 

Conservation Division with any questions related to the property or wetland.  The 

Land Conservation Division will also assist in site visits to help identify the wetland 

and any unique characteristics of the property.  If a permit application is found to 

be compliant with all applicable Eau Claire County Ordinances, the permit is 

granted.   
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Eau Claire County also has wetland protection provisions within the Eau 

Claire County Subdivision Control Ordinance.  During a land division, 

environmentally sensitive areas (ESA) are required to be identified on a Certified 

Survey Map (CSM) and a final plat of the properties.  ESAs include wetlands, 

floodplains and slopes greater than 20%.  Deed restrictions can be recorded on the 

CSM and final plat to limit development and disturbances of an ESA.  During the 

permit review process, CSMs and final plats are reviewed and any restrictions on 

ESAs are identified by staff members. 

Another method for protecting wetlands that is used by Eau Claire County 

involves the Eau Claire County Comprehensive Plan that establishes future land 

uses and helps guide the development and preservation of Eau Claire County.  One 

of the future land uses is described as Natural Resource Protection areas (NRP).  

NRP is an identified land use that recognizes the importance of protecting wetlands 

and other natural resources for the future.  When a parcel is considered for a rezone, 

the comprehensive plan is consulted to determine if the proposed rezone coincides 

with the future land use of the parcel.  Classifying a parcel as NRP helps staff 

members identify the parcel as a parcel for preservation.    

Land Conservation Division 

The Eau Claire Land Conservation Division regulates wetlands through 

Title 17: Land Conservation and Surveying of the Eau Claire County Code.  

Chapters 17.05 Erosion Control and 17.06 Storm Water Management are the two 

chapters used by the Land Conservation Division to regulate wetlands (Eau Claire 

County Code, 2016).  The ordinances are designed to prevent problems before they 
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occur and are enforceable in all towns.  Chapters 17.05 and 17.06 are unique 

because they do not regulate the wetland itself, but rather the area around the 

wetland. 

“One of the slight misnomers is that we don’t actually 

regulate the wetland property.  We regulate from the wetland 

boundary, the very edge, outwards.  We have buffers that we put in 

place on the wetland.” (S. Watalison, personal communication, 

October 28, 2015). 

The Land Use Controls Division regulates the wetland while the Land 

Conservation Division regulates the area surrounding the wetland.  The area around 

a wetland is regulated through the implementation of a buffer or setback from the 

wetland.  Actions within the setback area are prohibited, as the Land Conservation 

Division takes “a don’t touch it perspective in [their] ordinances” (K. Jacobs, 

personal communication, October 28, 2015).  In order for a landowner to disturb a 

wetland or the area surrounding a wetland, the landowner would need to obtain a 

permit from the WDNR. 

The Land Conservation Division implements a three tiered wetland setback 

system.  A wetland can receive one of three setback lengths, based on the type and 

quality of the wetland.  Wetlands of special natural resource interest, as designated 

through Wisconsin Administrative Code (Legislative Reference Bureau Chapter 

NR 103, 2015), receive a 75-foot setback.  Highly susceptible wetlands, as 

determined by the Land Conservation Division and identified through Eau Claire 
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County Code Title 17.05.085 (Eau Claire County Code Title 17, 2015), receive a 

50-foot setback.  The majority of wetland setbacks fall into the highly susceptible 

wetland category.  Finally, for less susceptible wetlands that are degraded or 

dominated by invasive species, a setback of 10% of the average wetland width, but 

not less than 10 feet is applicable. 

The Land Conservation Division plays an advisory role to the Land Use 

Controls Division.  When questions arise regarding a permit, especially wetland 

and water questions, the Land Use Controls Division consults the Land 

Conservation Division for technical assistance.  The Land Conservation Division 

also completes site visits for the Land Use Controls Division. Both divisions work 

together to complete wetland assessments and wetland permit reviews.  The two 

divisions interact with each through a strong working relationship to ensure that if 

wetlands are present, they will be protected. 

The Land Conservation Division has a total of five staff members and each 

staff member is involved with wetlands by applying for WDNR permits, issuing 

permits on sites with wetlands or assisting landowners with conservation planning.  

All staff members attend wetland educational training courses and one staff 

member is trained in wetland delineation.  The staff member trained in wetland 

delineations does not perform official delineations for landowners, but will perform 

very conservative and rough delineation to help a landowner understand the 

location of a wetland.  The Land Conservation Division has found that attending 

wetland educational trainings is beneficial for staff members in understanding 
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wetland laws and policies, whereas the delineation process is easier for staff 

members to understand. 

The first step in obtaining a permit through the Land Conservation Division 

is for landowners to work with staff members to determine which permits are 

needed.  Every land disturbances requires an erosion control permit and could 

possible require a storm water permit depending upon the amount of impervious 

surfaces added through the project.  After an application for the appropriate permits 

has been completed, staff members start the review process by determining 

property characteristics by using a GIS system.  Every property has at least one site 

visit to determine any additional characteristics of the property that cannot be 

identified through a desk top review. 

In the case of a storm water permit, staff members model storm volumes to 

determine if the amount of runoff on the property will increase due to the issuance 

of the permit.  Staff examine if there are enough management practices to limit the 

negative impacts of the impervious surfaces on the property.  Erosion control 

permits control the amount of runoff during the construction process and staff 

members determine if enough management practices are used to limit the amount 

of runoff during the land disturbance.  The most common practice used to limit the 

amount of runoff is the use of silt fences which can be placed around the edge of a 

wetland to capture sediment flowing into the wetland.  Other practices include 

constructing straw bale barriers, creating a swale to capture runoff and temporary 

seedings. 
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Staff members have 30 days to review the permit application.  Staff 

members can request more information from the applicant and are allowed another 

30 days for permit review starting from the date the requested information is 

received.  Permits expire two years after the issue date.  Before a storm water permit 

is issued, a financial assurance from the applicant is required.  The financial 

assurance is a payment to the county that holds the applicant responsible for 

administering all management practices outlined in the permit.  If the applicant 

follows the permit, the financial assurance is returned once vegetation on the site 

has been established.  If the applicant does not follow the permit, the Land 

Conservation Division can use the financial assurance to pay for the cost to install, 

repair or operate the management practices on the property on behalf of the 

applicant   

Overall 

Eau Claire County governs wetlands through a landscape scale approach.  

The Land Use Controls and Land Conservation Divisions envision wetlands as one 

crucial part to a larger system.  When an application for a permit is reviewed, the 

connection between the wetland and the property, neighboring properties, streams, 

lakes and other wetlands is considered. 

“We are always aware in the back of our minds, what’s 

happening on the landscape? What is the project? Where is it 

located? How can we permit it? What types of permits are you going 

to need?... Healthy wetland, healthy stream.  They go hand in hand.” 

(R. Eslinger, personal communication, October 28, 2015) 
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Eau Claire County views protecting wetlands as only one step in the process 

of protecting the whole landscape and ecosystem for the future.  The impact to one 

wetland is examined to identify potential impacts to the ecosystem, community and 

landscape as a whole. 

4.5 Discussion  

This study utilized a case study design and collected data through documents, 

online sources and interviews to identify how wetlands are regulated by counties in 

Wisconsin.  The data begins to paint the picture of wetland governance in Wisconsin as 

emerging themes were discovered.  The four cases share similar processes with differing 

regulatory codes and each case employs unique techniques to regulate wetlands. 

4.5.1 Similar Governance Processes 

Three similar processes emerged from interviewing county planning and zoning 

staff members.  All of the cases: 1) assisted landowners with permits; 2) utilized a GIS 

system to review permits; and 3) completed site visits to determine unique characteristics 

of properties.  Exact characteristics of these processes differed by county, but the general 

framework existed throughout each case. 

Landowner assistance 

Each county interviewed assists landowners throughout the permitting process.  

Applying for permits can be a complicated process and one that landowners are unfamiliar 

with.  The degree of assistance received by landowners varies from county to county, but 

all four counties assist landowners in determining the proper permits, completing permit 

applications and answering any questions throughout the permitting process.  Jefferson 
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County is the most invested in landowners and meets with landowners for an hour to 

educate them on the importance of shorelands and wetlands, as well as provide information 

on how to protect those areas.  Counties understand the complexity of the permitting 

process and limited knowledge of zoning ordinances that an average landowner may have 

and staff members want to work with landowners to help them through the process and 

understanding the requirements.  Counties also assist landowners to create a friendly and 

welcoming environment that does not intimidate the landowner. 

Utilized a GIS system 

The use of GIS to analyze and determine property characteristics is another 

common theme identified in each case.  Each county utilizes GIS to complete the initial 

review of a permit application and can begin to familiarize staff members with 

characteristics of a property.  The amount and degree of data collected through this process 

varies depending on the county’s data accuracy.  While each county utilizes GIS, the 

available data for each county varies slightly.  Jefferson County has a GIS system with an 

extensive variety of accurate data, while Door County is creating a very accurate map of 

the wetlands located in the county. 

Site visits 

The final reoccurring theme is the use of site visits to determine characteristics 

unique to the property that could not be identified through GIS or a desktop review of the 

property.  Each county stressed the necessity to personally visit a site to gain a first-hand 

experience of the property and this is evident in the reoccurrence of site visits during each 

interview.  During site visits, staff members have encountered sites with characteristics not 

identifiable through GIS or other review methods that drastically change the site’s 
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character, having a huge impact on the permit.  For example, Eau Claire County’s Land 

Conservation Division has experienced multiple site visits where it was determined that 

more impervious surfaces and greater run off is associated with a property than depicted 

on maps.  

4.5.2 Regulatory Differences 

Cases shared similar characteristics throughout the permitting process, but each 

county implemented different regulatory provisions.  Counties vary in 1) which wetlands 

are protected; 2) the implementation and use of a wetland setback; and 3) the amount of 

WDNR and USACE involvement or coordination.  These differences help to shape and 

form wetland governance in Wisconsin and allow each county to create their own unique 

governance structure.   

Protected wetlands 

The first and most pronounced difference, observed through both document 

reviews and interviews, is the county’s decision on which wetlands are regulated and 

protected.  Some counties choose to regulate more wetlands than what is required by the 

WDNR, while others only regulate the required wetlands.  Jefferson County is an example 

of a county that regulates only the required wetlands as Jefferson County adopts the WDNR 

state minimum standards.  Meanwhile, Eau Claire and Door County regulate any wetland 

located in the county.  Which wetlands a county regulates is influenced by multiple factors 

including the location of the county, amount and location of wetlands in a county and the 

political atmosphere within the county.  Many interviews identified county politics as the 

main reason for adopting WDNR minimum standards or creating stronger regulations for 

protecting wetlands.  The adoption of county ordinances relies heavily on the opinions of 
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county board members. County planning and zoning staff members can create various 

ordinances and regulations, but without the support of the county board the ordinance or 

regulation will not be adopted and cannot be enforced in the county.  The degree of wetland 

protection for a county is a reflection of opinions of county board staff members.   

Wetland setback 

Another regulatory difference identified through this case study is the use of a 

setback from the edge of a wetland.  Eau Claire County is the only county in this study that 

enacts a wetland setback.  It is interesting to note the wetland setback is not implemented 

through the zoning or land use controls division, but rather the land conservation division.  

The Land Conservation Division of Eau Claire County has created a three-tiered wetland 

setback system that limits the disturbances around wetlands, while the Land Use Controls 

Division regulates the wetland itself.  Eau Claire County demonstrates the ability of two 

divisions to coordinate regulations to protect one resource.  

WDNR and USACE involvement 

The final regulatory difference that was observed is the degree of WDNR or 

USACE involvement in the governance process.  Sauk County exhibits the most WDNR 

involvement of the four cases through their unique wetland tour that involves a monthly 

meeting with county staff members and WDNR shoreland specialists.  Door County 

involves the WDNR by coordinating efforts to improve wetland mapping in the county.  

The USACE has a very limited role in assisting counties with regulating wetlands.  Sauk 

County meets with the USACE yearly or every other year to discuss wetland permitting.  

Jefferson and Eau Claire County do not specifically include the WDNR or USACE, but 

will help landowners contact the agencies for wetland permits.  
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4.5.3 Unique Governance Techniques 

The case studies of this research identified interesting and unique governance 

techniques that counties have developed to regulate wetlands.  Each county analyzed 

created their own unique techniques to govern wetlands.  Techniques include: 1) a wetland 

tour system; 2) landowner education; 3) a wetland mapping system; and 4) an erosion 

control ordinance.  Together, these techniques create wetland governance in Wisconsin. 

Wetland tour system 

Sauk County has created a wetland tour that brings together the WDNR and county 

staff members to complete site visits on all wetland permits in the county.  The wetland 

tour has created a unique relationship for the WDNR and Sauk County that fosters 

communication and coordination between the agencies.  Instead of working against the 

WDNR, Sauk County chooses to work with them, making the permitting process easier for 

staff members and landowners.  WDNR and county staff members can work together to 

determine which permits are needed that will protect the wetland from any disturbances.  

Strong coordination between the two agencies streamlines the permitting process for staff 

members and landowners.  Staff members can discuss the permit with DNR staff and the 

landowner has the benefit of having both agencies together, at the same time to discuss the 

project and permits. 

Landowner education 

Jefferson County’s unique technique for protecting wetlands is to educate the 

landowner on the importance of wetlands and proper conservation techniques.  Jefferson 

County’s governance method is aimed at educating the public instead of creating 

regulations for the public to follow.  Since creating innovative or unique regulations is 
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unfeasible in Jefferson County, staff members educate the public about the environment.  

Staff members meet with landowners for up to an hour to discuss wetlands, shorelands and 

floodplains along with proper conservation techniques.  Staff members will also assist and 

guide the landowner in completing the permit application.  Landowners cannot fully 

appreciate sensitive environmental areas until they are educated about the importance of 

these areas.   

Wetland mapping system 

A county is unable to protect and regulate wetlands if they do not know the location 

of the wetlands.  Identifying and mapping wetlands is an important part of wetland 

governance in Door County.  Any wetland that is identified by staff members through the 

permitting process is mapped on county maps.  The county coordinates with the WDNR to 

upload the maps yearly to improve the WDNR wetland maps for Door County.  

Landowners and staff members benefit from the county’s wetland mapping system with 

the ability to identify wetlands of any size by consulting a county wetland map. 

Erosion Control Ordinance 

Finally, Eau Claire County has created a unique erosion control ordinance that 

protects the area surrounding a wetland.  The erosion control ordinance, separate from the 

zoning ordinance, is enforced on all wetlands located throughout the entire county.  This 

ordinance is unique and limits the disturbances and deposition of sediment into a buffer 

around wetlands. 
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4.6 Conclusion 

The objective of this case study research was to identify how county planning and 

zoning departments regulate wetlands besides zoning ordinances, subdivision ordinances 

and comprehensive plans.  Zoning and subdivision ordinances are the primary tool used by 

counties to regulate and protect wetlands, but counties also employed other techniques to 

govern wetlands.  Similarities were discovered in each of the four case studies, but the 

differences and unique techniques illustrate the story of wetland governance in Wisconsin. 

Interviews conducted in this case study identified the multiple layers of wetland 

governance that exist.  Wetlands are governed through formal institutions in the form of 

zoning ordinances, subdivision ordinances, comprehensive plans and erosion control 

ordinances, but are also governed through informal institutions and actions or processes 

used by planning and zoning departments and county boards.  This chapter identified that 

informal institutions exist in planning and zoning departments and vary by county.   

Formal institutions play the primary role in governing wetlands but, counties also 

use informal institutions through techniques and processes to govern wetlands.  In a 

complex governance system, formal and informal institutions work together and towards 

the same goals (Pahl-Wostl, 2009).  Informal institutions play an important role in 

governance and the ability for formal and informal institutions to work together can create 

an effective governance system (Jacobson, Meyer, Oia, Reddy and Tropp, 2013). This 

study found that formal and informal institutions are present and are currently working 

towards the same goal of wetland management.   
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Counties should continue to be required to enforce minimum wetland protection 

standards along with the opportunity to create and enforce regulations based upon 

characteristics of the county.  This governance system allows counties to enact wetland 

regulations based on local goals and priorities along with state goals and priorities.  

Wetlands can be managed at a multiscale level that incorporates goals of multiple entities 

with varying geographic scales to protect a resource.   
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Chapter 5: Discussion and Conclusion  

5.1 Wetland Governance 

This research aimed to understand wetland governance in Wisconsin through the 

completion of two objectives.  The study’s first objective was to identify how zoning 

ordinances, subdivision ordinances and comprehensive plans are used to protect wetlands.  

An inventory of each county’s zoning ordinance, subdivision ordinance and 

comprehensive plan was completed to identify the wetland provisions enforced by each 

county.  The study’s second objective identified how county planning and zoning 

departments protect wetlands besides the use of zoning and subdivision ordinances.  Other 

methods and techniques used by planning and zoning departments were explored through 

interviews with county staff members.  Completing these objectives uncovered wetland 

governance in Wisconsin. 

Wetland governance is the overall framework used to guide the management of 

wetlands and includes the processes, policies, interactions and methods used by all actors 

involved (Aber, Pavri and Aber, 2012; Batchelor, 2007; Citizen League, 2009).  Emphasis 

is placed on the processes and interactions which differentiate wetland governance from 

wetland policies, regulations or institutions.  Wetland governance varies and can change 

depending on the its scale or location.  For example, wetland governance for Wisconsin is 

different than wetland governance for a specific county.  One county’s wetland governance 

is different from another county’s wetland governance.  Each governing body may share 

similar aspects and characteristics of a wetland governance system, but differences may 

also be present.  The differences create variability and allow for a governance system to 

adopt to the characteristics of an area.   
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Wetland governance in Wisconsin involves interactions between the USACE, 

WDNR, county planning and zoning staff members, county board and landowners.  Each 

group interacts with each other to develop policies and create solutions for wetland 

disturbances.  The USACE, WDNR and county planning and zoning departments develop 

separate policies to manage wetlands, but also work and interact with each other to govern 

wetlands.  Policies from each agency are independent of each other, regulate wetlands in 

different geographical locations and work to regulate many characteristics of wetlands.  

Along with policies, each agency has its own unique process for regulating wetlands and 

issuing permits for a landowner.   

Figure 18 is an illustration of the complex wetland governance system of 

Wisconsin.  The illustration progresses from the left to the right and ends with an outcome 

or a permit that a landowner receives.  Arrows reflect interactions or influences between 

groups or categories.  Inputting agencies influence the wetland policy, which is 

administered through a regulatory agency.  Federal policies have an influence on state 

policies which in return have an influence on county policies.  While the USEPA and 

USFWS do not directly influence the outcome of a USACE permit, the USEPA and 

USFWS interact with the USACE, who provide permits for landowners.  Meanwhile, all 

three agencies interact and influence federal wetland policy. 



132 

 

Figure 18: Summary of Wisconsin’s Wetland Governance  
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The following figure represents wetland governance at a local level in Wisconsin 

(Figure 19).  To begin, the WDNR requires counties to protect wetlands that are larger than 

two acres and located in the shoreland area.  Counties then have the ability to regulate 

wetlands located outside of the shoreland area and smaller than two acres, but they are not 

required to do so.  The WDNR and county board influence formal institutions and informal 

institutions are influenced by county staff members and landowners.  Formal and informal 

institutions work together to regulate and govern wetlands.  County Conservation, Planning 

and Zoning Departments are the main regulatory bodies who enforce the institutions, but 

they can also influence the institutions they enforce.  Finally, County Conservation, 

Planning and Zoning Departments interact with landowners who are interacting with 

wetlands.   
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Figure 19: Summary of Local Wetland Governance in Wisconsin 
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The wetland governance system in Wisconsin is effective at allowing counties to 

implement regulations specific to the characteristics of the county.  Counties should 

continue to be allowed the option to implement regulations that are stronger than the 

required state minimum.  Wetlands can be managed at varying scales when counties are 

allowed to create their own institutions.  The WDNR is able to protect wetlands that are 

important on a state scale, while counties can protect wetlands that are important on a local 

scale.  This governance system brings the advantages of both polycentric and hierarchical 

governance systems by bringing the decision making closer to the community, allowing 

wetlands to be governed at differing scales and creating an overlap of authority (Huitema 

et al., 2009; Were et al., 2012).   

5.2 Implications and Recommendations 

Wetland governance in Wisconsin is a complicated system involving many actors 

and processes.  This research uncovers the current wetland governance system in 

Wisconsin.  The four case studies chosen for this research illustrate the wide variety of 

institutions and processes used by Wisconsin counties to govern wetlands.  To improve 

Wisconsin’s wetland governance 1) there needs to be an increase in agency coordination; 

2) a requirement to complete site visits for all permits; 3) an increase in county staff 

member’s knowledge; and 4) changes in state and 5) county wetland policy. 

5.2.1 Agency Coordination 

To improve wetland governance in Wisconsin, an increase in coordination between 

the WDNR, USACE and county staff members is needed.  Fragmented coordination 

between agencies has been identified as a cause for weak governance in multiple studies 
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(Copeland, 2010; Hill, Furlong, Bakker and Cohen, 2008; Huitema et al., 2009; Imperial 

and Hennessy, 1999).  While the WDNR is involved with wetland governance in some 

counties (primarily Sauk and Door County from this study), coordination with other 

counties could be improved.  On the other hand, coordination between the USACE and 

county staff members is very low, with only one county from this analysis coordinating 

with the USACE once a year.  The lack of coordination between the three agencies has left 

county staff members confused about WDNR and USACE policies.  Identifying applicable 

wetland policies and available permits administered by the WDNR and USACE is a 

difficult task for county staff members and landowners.  As the coordination between 

agencies increases, county staff members will become more knowledgeable of WDNR and 

USACE permits and permitting process, which will help staff members to assist 

landowners in determining the necessary permits.   Sauk County, who has excellent 

coordination with the WDNR through monthly meetings, has an understanding of WDNR 

wetland regulations and permits available to landowners.  Sauk County staff members are 

adequately prepared to assist landowners with questions pertaining to WDNR permits.   

The 2008 Reversing the Loss strategic plan for wetlands was developed by the 

Wisconsin Wetlands Team that is comprised of sixteen state, federal and non-profit 

agencies.  The strategic plan identifies the need to strengthen partnerships between all 

agencies to improve wetland conservation in Wisconsin (Hagen, 2008).  The strategic plan 

created a goal of strengthening partnership between the WDNR, USACE and other 

agencies (Hagen, 2008).  Other research has also suggested more coordination among 

agencies would improve wetland management (Cools, Johnston, Hatermann, Douven and 

Zsuffa, 2013).  It was also recommended that coordination between state and local agencies 
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should be strengthened to improve water policy in Minnesota (Citizens League, 2009).  

Increasing the coordination and partnership between the WDNR, USACE and county staff 

members is an important step in improving wetland governance.   

Informal and formal institutions can be used to improve coordination between 

agencies.  First, formal institutions created by the WDNR requiring county staff members, 

WDNR and USACE to communicate monthly regarding wetland permits will start the 

coordination process.  The case of Sauk County can be used as a template to illustrate 

effective coordination between agencies.  The WDNR needs to initiate and require the 

coordination between agencies.  A meeting between agencies should occur at least monthly 

and more frequently if needed depending on the permit load.  Once a formal institution is 

operational, informal institutions will begin to emerge.  Counties will begin to build 

processes for coordinating as well as creating a social norm of counties taking pride in 

creating a healthy relationship between agencies. 

5.2.2 Site Visits 

Site visits are a critical step in the permitting process and helps staff members 

identify unique characteristics of a property.  While counties are not required to conduct 

site visits, each county in this study conducts site visits to understand the landowner’s 

property.  A site visit allows staff members to become familiar with a property, during 

which staff members can identify characteristics like small wetlands or streams and rivers 

that are not included on maps.  A formal institution at the state level should be created that 

requires counties to conduct site visits for every permit that is issued.  If formal institutions 

are unfeasible, informal institutions should be created in the form of a best practice that 

encourages counties to complete site visits for every permit.  While the four counties 
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analyzed in this study conduct site visits for the majority of permits, requiring site visits 

would ensure all counties conduct site visits for every permit. 

5.2.3 County Staff Member’s Wetland Knowledge 

Another method to improve wetland governance is to increase county planning and 

zoning staff members’ knowledge of wetlands.  County planning and zoning departments 

need to have personnel who are knowledgeable of wetlands and understand the wetland 

delineation to help ensure wetlands are identified during site visits.  Wetland training 

opportunities currently exist through the Wisconsin Wetland Association, UW-LaCrosse 

Continuing Education, Society of Wetland Scientists, Association of State Wetland 

Managers and other organizations.  Wetland courses and workshops are aimed at the 

science of wetlands, as well as the management aspects like mitigation and policy updates.  

The WDNR should require staff members to attend one class, presentation or meeting a 

year to stay refreshed and up-to-date on wetland knowledge and issues.  This requirement 

would improve county staff members’ knowledge of wetlands and their knowledge of 

wetland policies.  As one staff member notes, the wetland trainings regarding wetland 

policies and authority are very beneficial, especially once staff members have an 

understanding of wetland delineation (K. Jacobs, personal communication, March 22, 

2016).  Requiring staff members to attend wetland trainings will improve knowledge which 

will improve wetland governance. 

5.2.4 State Wetland Policy 

Finally, state wetland policy needs to be stronger while still allowing counties to 

enact stronger regulations than the state minimum requirements.  Counties need to be 
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allowed the opportunity to create institutions stronger than state requirements that are 

specific to each county based on characteristics of that county.  At the state level, minor 

changes in the current legislation could create more comprehensive regulations.  For 

example, regulations should be enforceable upon any wetland or area of land that meets 

the state definition of a wetland.  Currently, state regulations are limited to wetlands larger 

than two acres located in the shoreland district.  Some counties protect more wetlands than 

required by the state, but many counties follow the state minimum standard.  Expanding 

the jurisdiction to any area that meets the state definition of a wetland would establish 

protection for all wetlands, instead of wetlands larger than a designated acreage.  State 

wetland policy should also require a setback from wetlands.  Again, some counties enact a 

wetland setback, but many counties do not enact a setback, and allow for development or 

land disturbances to occur near or on the edge of wetlands.  Creating a setback regulation 

would allow for a buffer area surrounding wetlands.  With a few changes to state wetland 

policy, the wetland governance system in Wisconsin could be improved. 

5.2.5 County Wetland Policy 

While changes occurring at the state level are most beneficial to improving 

Wisconsin’s wetland governance, improvements at the county level can also be made to 

improve wetland governance.  Counties should be proactive and plan for the future of 

wetland management.  Improvements need to begin with comprehensive plans, where 

counties need to incorporate wetlands more often by creating wetland goals, objectives and 

implementation strategies.  Comprehensive plans should have the goal of protecting and 

conserving wetlands for future generations.  Comprehensive plans set the course for land 

use decisions in the county and need to consider the management of wetlands.  More 
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counties need to implement stronger wetland regulations in zoning ordinances and 

subdivision ordinances.  Enacting stronger regulations can be a difficult task including 

establishing the support of the county board, but will have many benefits in the future.  

Counties should create wetland setbacks and require the location and quality of wetlands 

to be identified prior to the approval of a permit or land division.  By creating changes at 

the state level and county level, Wisconsin’s wetland governance can be improved to better 

protect Wisconsin’s wetlands.  

5.3 Future Research 

More research is needed in the field of wetland governance.  This study conducted 

an in-depth examination of four of the seventy-two counties in Wisconsin.  Continued 

research of the remaining counties could identify other techniques used by counties to 

govern wetlands.  Research of the remaining counties could take the form of case studies 

and interviews or a state wide survey of wetland governance.  While this study primarily 

focused at the county level, more research could focus at a smaller scale.  Research could 

examine if cities and towns enact regulations upon wetlands.  Next, wetland governance in 

Wisconsin should be compared to wetland governance of a different state or country.  

Comparing governance of Wisconsin to governance of different jurisdictions could lead to 

identifying more effective and efficient governance methods.  County wetland permits 

could be examined to identify if, and under what circumstances wetland disturbances are 

permitted.  This data could help determine which areas of zoning ordinances and 

subdivision ordinances need improvements.  Finally, a nationwide or statewide survey of 

wetland governance could be conducted.  A survey administered to a variety of regulatory 
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authorities addressing agency coordination, regulatory provisions and techniques used 

could identify different aspects of wetland governance at a large scale.  
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Appendix A: Informed Consent Form 
Informed Consent to Participate in Human Subject Research 

A County Level Analysis of Wisconsin Wetland Governance  

Dr. Anna Haines, University of Wisconsin Stevens Point 

College of Natural Resources 
Purpose of Research:  The purpose of this study is to understand how wetlands are 

governed in Wisconsin at the county level.  Information gathered in this research will be used to 

establish a complete understanding of wetland governance which can help to identify areas of weak 

governance. 

Procedure: As part of this study you will be interviewed on the tools and methods used by 

your county to regulate, protect and govern wetlands.  The expected duration of this interview is 

15-45 minutes, but will last no longer than one hour.  Dr. Anna Haines will be the primary 

researcher in this study from collection of responses through the analysis process.  

Risk: There are no foreseen discomforts of risks associated with participation in this study.  

For further information, please see the confidentiality section below.   

Benefits: As a result of participating in this study you will assist researchers in 

understanding wetland governance in Wisconsin at the county level. 

Confidentiality: For the purpose of this study your answers will be digitally stored on a 

UWSP network server that will be protected by identification and password only granted to 

members of the research team. No information about you will be released to anyone and publication 

or presentation of the study results will in no way identify you as a participant in the study. All 

digital records of the interview will be erased upon completion of the study.  

I agree to allow my name to be used in this study or the agreed upon alias listed below. 

Name_____________________________________________ (Signature of subject) 

Date__________________ 

Alias______________________________________________ (If applicable) 

Voluntary Participation: Participation in this study is completely voluntary. If at any time 

you wish to withdraw from the interview or the study you have the ability to do so without penalty. 

Any and all data pertaining to you will be destroyed immediately and not used in study results.  

Contact information: If you have any questions pertaining to this study please direct 

questions to:  Dr. Anna Haines  

Associate Professor of Land Use Planning 

College of Natural Resources  

University of Wisconsin Stevens Point 

Stevens Point WI, 54481 

715-346-2386 

Contact Information: If you have any complaints about your treatment as a participant in this 

study or believe that you have been harmed in some way by your participation, please call or 

write:  Dr. Debbie Palmer, Interim Chair 

Institutional Review Board for the Protection of Human Subjects 

Department of Psychology - Science Building, D240 

University of Wisconsin-Stevens Point 

Stevens Point, WI 54481 

Phone: (715) 346-3953 Email: dpalmer@uwsp.edu 

I have received a complete explanation of the study and I agree to participate. 
 
Name___________________________________________    (Signature of subject) 
Date____________________ 
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Appendix B: Interview Questions 

1. What is your position and daily duty?  

2. Past experience? 

3. What is your background? 

4. How long have you worked for this county?  

5. How are wetlands protected by this department?  

6. What permits are offered or needed through your department?  

7. Do you feel that there are any ordinances or regulations that set your county apart 

from other counties? 

8. If you were able to, would you do anything different? Change anything? 

9. Are there any areas that you feel could be improved?  

 


