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Wetlands Conservation and Restoration 

The presence of wetlands, one of the most valuable ecosystems and natural resources, is in jeopardy due to human disturbances. Negative effects are occurring in wetlands every day without the awareness of the majority of the public. According to Ann Pierce, an ecologist for the Minnesota Department of Natural Resources (DNR), “whether we see it or not, our whole economy is founded on natural resources,” and the destruction of wetlands is going to have disastrous consequences (Anna Pierce, personal communication). Currently, there are only 13.1 million acres of wetlands remaining in the country, and only 3.3 million are protected. Another concerning statistic is that prior to settlement, 18.6 million of Minnesota’s 53.6 acres were wetlands (Minnesota DNR). According to the Minnesota DNR, 52% of Minnesota’s original wetlands have been lost due to agriculture and development. On a local scale, Northfield, located in Rice County, Minnesota, has contributed to the percentage of these lost wetlands, since its economy is primarily agricultural, and developments are affecting the wetlands. Without wetland protection laws and funding and support for conservation and restoration programs, Northfield’s loss of wetlands will result in a loss of biodiversity and declaration of their ability to ability to produce free amenities. 


Due to the complexity of indentifying wetlands, the common terminology of swamp, marsh, fen, and bog have been frequently used interchangeably, and misused for centuries. In 1979, the U.S. Fish and Wildlife Service defined wetlands as follows:
Wetlands are lands transitional between terrestrial and aquatic systems where the water table is usually at or near the surface or the land is covered by shallow water….Wetlands must have one or more of the following three attributes: (1) at least periodically, the land supports predominantly hydrophytes; (2) the substrate is predominantly undrained hydric soil; and (3) the substrate is nonsoil and is saturated with water or covered by shallow water at some time during the growing season of each year. (Mitsch & Gooselink 2000)
The Minnesota DNR reports that there are eight different types of wetlands in the state: peatlands or bogs, shallow and deep marshes, prairie potholes, shrubs and wooded swamps, seasonal basin or flats, and wet meadows. Pierce states that most wetlands are fed from surface water (rainfall) or groundwater (Anna Pierce, personal communication). According to Tim Labs, Manager of the Rice Soil and Water Conservation District (SWCD), surface water wetlands, such as Type 1, seasonally flooded basins, and Type 2, prairie potholes, dominate the Northfield area, especially in the Carleton College Cowling Arboretum and St. Olaf Natural Lands. Other types of wetlands in the Northfield area include retention ponds, but not all retention ponds serve as functioning wetlands. 
During pre-settlement, prairie potholes could be found wherever prairie biome existed, and these wetlands were abundant in the southern and western part of the state; by 1980, only twenty percent of prairie wetlands remained (Tester 1995).  Prairie wetlands are small, isolated, shallow bodies of water formed by retreating glaciers; they can be either permanent or seasonal (Minnesota DNR). Type 2 wetlands have concentric vegetation zones, which are home to an array of herbaceous grasses, sedges, and forbs (Finlayson & Moser 1991).  Cattails (Typha), bulrushes (Schoenoplectus lacustris), and reeds (Phragmites australis) are characteristic of prairie wetlands (Tester 1995).  Besides having a unique vegetation community, prairie wetlands provide habitat for waterfowl, such as the common mallards (Anas platyrhynchos) and Western grebes (Aechmophorus occidentalis), as well as amphibians, reptiles, fish, and invertebrates (Finlayson & Moser, 1991).
 Based on the U.S. Geological Survey (USGS), seasonally flooded basins are shallow depressions with temporary standing water that can be found in floodplain forests. Wetland vegetation, such as smartweeds (Polygonum hydropiperoides), beggarticks (Bidens), nut-grasses (Cyperus rotundus), and wild millet (Echinochloa crusgalli), can emerge if the basin is not cultivated. This type of wetland can be found in the Carleton Arboretum. Similar to prairie wetlands, flooded basins have a chorusing waterfowl and shorebird population. A unique aspect of seasonally flooded basins is that annual plant species dominate the area rather than perennial plants, due to the alternating period of flooding and drought (USGS). 
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According to the Geographic Information System area calculation, the estimated amount of original wetlands in Northfield is 12.72 acres. 

Based on Minnesota National Heritage (1995), wetlands are considered one of the most productive ecosystems on Earth because of their high primary network production, thanks to the availability of nutrients and moisture. Moreover, D.E. Willard estimated that about 900 species use wetlands at some point in their life cycle (Tester 1995). Beavers (Castor canadensis), muskrats (Ondatra zibethicus), and river otters (Lutra canadensis) are archetypal mammals of wetlands (Azous & Horner 2001). The beavers and muskrats are considered keystone species because they play an important role in transforming and maintaining wetlands by consuming and extensively using emergent plants, such as cattails. Thus, not only are wetlands host to more than 10,000 waterfowl, but they also serve as a preservation of a biodiverse community. As a result, wetlands are recognized by many conservationists as an important, priceless ecosystem. 
Even though the biodiversity of wetlands plays an important role in the ecosystem, their values are neither known nor appreciated by many. Aside from serving ecological purposes, wetlands also serve other beneficial, economic functions that fall broadly into three categories: hydrologic, biogeochemical, and maintenance (National Research Council 1995). Myles Bakke, Manager of the Carleton College Cowling Arboretum, Gene Bakko, a professor of biology at St. Olaf and Curator of Natural Lands, and Pierce all agree that filtering pollutants, recharging groundwater, and managing floods are three primary services of wetlands (Anna Pierce, personal communication). Since wetlands store nutrients and pollutants in the soil, they act as a natural filter by holding the water, allowing cleaner water to flow underground or beyond (Minnesota DNR). According to Bakke, when water enters the wetlands, it carries a lot of pollutants, and wetland emergent vegetation, such as cattails, absorbs some of the pollutants (e.g., lead), thus filtering the water (Myles Bakke, personal communication). Another valuable economic service of wetlands is their ability to clean water and recharge aquifers, essentially saving cities millions of dollars on cleaning their drinking water. For example, Olmsted County, which includes Rochester, saves about $5 million by maintaining their wetlands (Anna Pierce, personal communication). However, this function does not apply to all wetlands; prairie wetlands mostly carry out this benefit (Mitsch & Gosselink, 2000). Nevertheless, recharging aquifers is still an indispensable service. Inundation of wetlands is also propitious to the economy by preventing flood damage to other areas. Wetlands Characteristics and Boundaries (1995) explains that one of the ways wetlands provide this service is by intercepting and storing storm water runoff, thereby slowing its discharge to rivers and streams. This service also potentially saves a city like Northfield resources and money because it acts as a natural flood defense, reducing the need for expensive engineering structures, such as dams.  

Although all of these three functions of wetlands are economically beneficial, wetlands also have other intrinsic values, known as “non-consumptive use values.” It has a unique plant and animal community that provides opportunities for educational and recreational activities, such as hunting, wildlife watching, and photography (Finlayson & Moser, 1991). However, with all the free amenities and services wetlands provide for society, they still continue to be undervalued. Wetlands have been drained extensively during the last several decades for agricultural and development purposes. Before the twentieth century, governments encouraged landowners to drain or tile wetlands for agricultural use (Mitsch & Gooselink 2000). Prairie wetlands are especially vulnerable because they occur in regions, such as Northfield, where agriculture is a predominant economic influence. Consequently, this type of wetland is often filled or drained for grain production. Bakko is concerned about the recent controversial debate about finding more fields to plant corn, which is a primary source of ethanol, a safer alternative than fossil fuel. However, this could be hazardous for Northfield’s wetlands. Furthermore, wetland habitats have also been destroyed or altered for roads and buildings. Today, industrial developments have increased in Northfield and areas around it. Developers see wetlands as for-profit properties rather than for their intrinsic values. Conversely, developers do not know that by draining or filling wetlands for economic gain, they are losing a priceless resource. According to Labs of SWCD, a current development project in Northfield involves widening Woodley Street east of Spring Creek (Tim Labs, personal communication). This road expansion is posing a significant threat to the nearby wetland. Pierce reports that widening Woodley Street could change the runoff pattern of water, which in turn changes the hydrology of wetlands (Anna Pierce, personal communication). This may affect the wetland’s ability to recharge underground water. Moreover, minimizing this wetland will create excess input of pollutants from runoff, so its ability to filter pollution will decelerate (Finlayson & Moser, 1991). Though this wetland is outside of the city’s boundary, the creek that runs through it feeds into Lyman Lakes at Carleton College. This process increases eutrophication in Lyman Lakes by overstimulating algae growth and depleting oxygen levels, which is hazardous to the native fish and plants. The water from these lakes eventually runs into the Cannon River, which will affect Northfield’s water quality.  
Industrial and agricultural runoff, from widening Woodley Street is also extremely destructive to wetlands ecosystems. As Bakke states, “Dumping industrial runoff into wetlands will cause a buildup of salt in wetland soil, developing an exotic species of salt-tolerant cattails. Since native ones are not salt-tolerant, they will die out” (Myles Bakke, personal communication). For instance, the introduction of purple loosestrife (Lythrum salicaria) and reed canary grass (Phalaris arundinacea) suppresses the native plants and creates an environment that has minimal benefits for wetland animals (Tester 1995; Anna Pierce, personal communication). The wetlands thereby lose their biodiversity and environment. Bakko also states that “there will be an increase in flooding, which leads to erosion…eventually hurting agricultural and food production” if wetland degradation continues (Gene Bakko, personal communication). Tom Coffman, District Conservationist for the Natural Resource Conservation Service of Rice County, points out, “As we keep seeing more development throughout this county, more wetlands are being impacted,” resulting in the scarcity of wetland biodiversity and a reduction in wetlands’ ability to supply useful services (Tom Coffman, personal communication). All of these factors are detrimental to wetlands as well as human communities.

These consequences, however, can be prevented if the public, such as the government and development agencies, acknowledges the importance of wetland functions ecologically and economically. But how can one translate the values of filtering pollutants or recharging aquifers?  This is an essential question when it comes to the conservation of wetlands. As Coffman states, “It’s hard to quantify most of wetlands’ values” (Tom Coffman, personal communication). Nevertheless, in order to provide government and agencies with economic incentives to protect this natural resource, conservation biologists are now applying economic methodologies (Primack, 2002). Assigning economic values to wetland ecosystems and functions has been frequently practiced in the last twenty-five years (Mitsch & Gosselink 2000). 

Ascribing economic values to wetlands is not enough. The National Research Council (1995) writes that the Food Security Act was ratified in 1985 with the premise that “persons converting wetlands to agriculture would be denied agricultural loans, payments, and benefits.”  Other amendments were made by the Food, Agricultural, Conservation, and Trade Act in 1990 (National Research Council 1995). According to Labs, the Minnesota Conservation Act of 1991 requires anyone who proposes to excavate, drain, or fill wetlands to explain why wetlands disturbances are unavoidable, then try to minimize impacts on wetlands, and lastly, to restore twice the amount of wetland acres lost (Tim Labs, personal communication). An example is the Turtle Pond in the Carleton Arboretum, which was constructed to mitigate the damage to floodplain habitat in the Lower Arboretum by the city of Northfield (Myles Bakke, personal communication). Coffman believes that this law will help restore wetlands, at least in his county: “If you looked at the wetlands next to the road or in town, they are not wild anymore; there a lot of vehicle activities and people activities. So, if they [wetlands] have to go for development, it is a decent gain for the wetlands to be restored back in the wild.” In addition, Coffman also claims that “the delineated wetlands in town can go right up to the boundary of buildings or parking lots, limiting their value; there’s no buffer impact from street runoff. If they [wetlands] are replaced in the rural areas, they get more of a wildlife value” (Tom Coffman, personal communication). Though Coffman makes a good economic point, Pierce, however, disagrees: “From an ecological standpoint, that doesn’t help. You cannot replace wetlands in areas that are naturally not wet; they can’t function as well. They don’t have the natural ability as natural wetlands.  The idea of mitigation is fine if people can replace the natural functioning wetlands, it is better if we protect the ones we have right now” (Anna Pierce, personal communication).  Bakko’s outlook is the same: “Restored wetlands are not as good as natural ones. You cannot duplicate nature” (Gene Bakko, personal communication).  One must keep in mind that the two wetlands that are being replaced by the one that was destroyed are not necessarily functional wetlands, or have the same values as the original one.  Even though mitigation is a minimally acceptable alternative, “if we are going to conserve the natural landscapes in the future, we need to look at different avenues,” Pierce proposes (Anna Pierce, personal communication).
Though wetlands conservation and restoration “have been making strides in the last 100 years, we are still draining wetlands faster than restoring them,” Bake states objectively (Bake, personal communication). Thus, more effort and support need to be put into local and statewide wetlands conservation and restoration. According to Bake and Bake, two of Northfield’s foremost wetlands conservation and restoration sites are the Carleton Arboretum and St. Olaf Natural Lands. “Carleton and St. Olaf properties have considerably more natural holdings [wetlands] than the city of Northfield itself,” claims Bake (Bake, personal communication). Pierce reports the goals of conservation and restoration wetlands as “conserving the wetlands that currently exist, and maintaining their quality and their ability to provide ecosystem services (Anna Pierce, personal communication). Restore the wetlands in areas where we have eliminated them, and return them to functional wetlands and to their natural hydrology.”  Bake explains that the wetland restoration process involved breaking up the title and dikes that were used to drain or fill wetlands, and then allow the wetlands to fill up on its own. If wetland seed beds of native vegetation are still imbedded in the soil, the plants will emerge, and microorganisms will come in by the feet of waterfowl (Gene Bakko, personal communication). However, in some cases, such as designing retention ponds, planting native wetlands species is necessary (Mitsch & Gooselink 2000). For instance, the 1999 Retention Pond in the Carleton Arboretum was designed as an oxbow lake and was planted with native species to create a natural wetland habitat (Myles, Bakke, personal communication).  Though the restoration of wetlands is a simple process, there is still not enough funding, support, or recognition of the wetlands’ importance by the public (Myles Bakke, personal communication). 
Wetlands conservation and restoration “has been an uphill battle,” remarks Bakke (Myles, Bakke, personal communication). The public, especially landowners, should be better educated about the services wetlands provide. Labs believes that “a lot of educating” is a form of informing the public, “but when it comes down to a capitalistic society, money talks” (Tim Labs, personal communication).  According to Labs and Coffman, there are incentive programs that compensate farmers and landowners by paying them through easement or buying the property to restore and maintain their wetlands (Tom Coffman, personal communication; Tim Labs, personal communication). Farmers then can sell “credits” to developers who need these protected, restored wetlands for mitigations. Even though the loss of wetlands has decelerated at this point, “we’re still losing ground,” Bakko complains. Though Bakko indicates that “environmentalism is riding a big wave right now,” not enough people are aware that there will be a cascade of events if more wetlands are continued to be destroyed (Gene Bakko, personal communication). Pierce, Bakko, and Bakke agree that the loss and consequences of wetlands are not dire enough for people to become aware of their values. Pierce sums up her thoughts of the future state of wetlands:  “Hopefully, global warming will affect us in more obvious ways, so the population becomes aware of how dependent we are on the wetlands. Then maybe the decrease of degradation of wetlands will halt. If we start to see the effect of that loss, people will become more aware of how important these [wetland] systems are” (Anna Pierce, personal communication). Yet, by the time a city like Northfield realizes that the disappearances of wetlands will be detrimental to the environment and economy, it might be too late. Ergo, further research on the consequences of wetlands is necessary. It is imperative that this information is widely and effectively disseminated to gain sufficient support for society to take a more proactive approach. 
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