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EXECUTIVE
SUMMARY
The overall goal of our semester-long project with the Metropolitan Council was to assess the use of
turf grass within the Empire Wastewater Treatment process area in order to identify specific areas
where the turf grass could feasibly be converted to Minnesota native prairie vegetation. We used
sustainability as a framework and a lens to develop our shortlist of three recommendations. In order to
continue to narrow our scope we conducted research using primary and secondary sources about
seed mixes and relevant soil types to the Upper Midwestern US, interviewing a prairie specialist at the
Board of Water and Soil Resources (BWSR) to learn more about existing mixes, mixes that are in
development, and the costs of different mixes over time. Cost was one of the considerations when
developing our list of recommendations as it was necessary to create an economically feasible project
when comparing installation and maintenance overtime with the mowing and other maintenance
costs of the turf. We also considered the safety of the grounds crew, who need consistent and reliable
access to areas of the wastewater treatment plant (ie. primary clarifiers). Further research was also
done in order to identify the benefits and detriments of turf grasses and prairie grasses, paying
particular attention to ancillary benefits such as increased carbon sequestration and reduced nutrient
runoff. When going through the current practices in place at the Empire site, we also addressed the
challenges still present after implementation of these best management practices. Through this
methodology, we developed the shortlist of suggestions to develop a pilot test site by either:
Converting the entirety of the field near the South infiltration basin to native prairie
Planting vegetative strips on the areas of high slope that surround the plant
Converting the current grassy swales into swales planted with native prairie mixes
Through our consideration and analysis of our shortlist of recommendations, we have identified two
main grassed swales that could be converted to native prairie with use of an inundated seed mix to be
used as areas for pilot testing. We hope that through this conversion, and a period of research and
monitoring that the Metropolitan Council will be able to model and recommend to various other
treatment plants and neighboring partners alternative seed mixes that viable to grow in vacant lots
instead of grass in the case of development, and what mixes are viable for conversion. This will
provide the social benefits of the Empire WWTP to continue to be used as an educational tool within
and for the greater metropolitan community. We anticipate that our recommendations will provide
economic benefits through savings on maintenance, with the general estimate that these prairie
installations would take approximately 5 years to be paid off. These savings could then be further
invested in other community development projects that support the mission of the Met Council. Our
decisions were all based on the primary goal of the Empire Wastewater Treatment plant, which is to
be able to provide consistent access to safe drinking water for the communities it serves. The two
recommended locations we identified were chosen so that they would not infringe on this primary
goal by preventing access to equipment. Aside from having a negligible effect on the main
environmental benefit provided by the plant, the conversion of the selected areas may have
additional ancillary benefits; such as pollinator benefits, increased habitat and biodiversity, and
additional surface water treatment and groundwater recharge.
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INTRODUCTION
Changes in population distributions has led to an
expansion of urban areas within the Midwestern United
States, resulting in an increase in the area of land that is
covered by impervious surfaces. Runoff from these sources
has long been established as a contributor to non-point
source pollution, illustrating that there is a greater need to
assess how pollution from stormwater runoff can be
controlled (Moore & Hunt, 2013). The Metropolitan
Council has consistently advocated for innovative
stormwater practices. In the past, Met Council staff and
their partners have designed, built, and maintained several
stormwater management practices at the Empire
Wastewater Treatment Plant, including pervious paver
stones and green roofing. While the efficiency of these
systems have already been analyzed, the Metropolitan
Council has generously teamed with our Senior Research
Seminar class in order to further contribute to the ongoing
success of the Empire WWTP.

The Empire site is of particular importance as it is seated
within an agricultural region of Minnesota, near the
Vermillion River which provides habitat for various
aquatic wildlife including brown trout (Salmo trutta). This
site is of incredible importance because of the agricultural
community that surrounds it. Agricultural production
requires intensive management practices which alter the
amounts of nutrients like carbon, nitrogen, and
phosphorus in soils (Kumar et. al, 2006).
These alterations to soil composition make agriculture one of the largest contributors to non-point source pollution
due to the necessary applications of nitrogen and phosphorous fertilizers and other organic and inorganic chemicals
used to try and restore the soil quality (Guo et. al, 2013). Rainfall has the power to carry these pollutants away from their
application sites and to other surface waters, such as the Vermillion River that the Empire Wastewater Treatment Plant
is seated next to (Guo et. al, 2013). This site has the potential to reduce the amount of nutrient pollution that occurs
through the implementation of stormwater best management practices. Although agriculture is important to the
continued prosperity of the Midwest, intense cultivation practices from traditional agricultural practices can also result
in declining rates of productivity due to losses of soil organic carbon and have effects not just in the fields but more
largely contribute to local and regional issues (Kumar et. al, 2006). Impacts from climate change including predictions
of altered levels of precipitation, increased temperature and humidity, influence the resiliency of freshwater systems
within agricultural regions are at risk; increased volumes and rates of stormwater carry pollutants away from their
application sites leading to a variety of downstream effects. Luckily, the Midwest is also home to a large and diverse
native prairie species populations that provide essential ecosystem services like water purification and carbon
sequestration (USGCRP, 2017). Restoration of these native systems can add resiliency to the natural systems that provide
these services, making concentrated conversation efforts essential to mitigating the impacts of climate change.
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In conjunction with the Metropolitan Council we assessed the Empire Wastewater treatment plant
and identified areas that are suitable for conversion from turfgrass to native prairie vegetation planted
with an ‘inundated seed mix’ (Table 1). We compiled research on the environmental impacts,
consideration for economic benefits relative to cost, and the safety of those who work on the site. By
cross comparing our initial list of five recommendations to our top recommendation: we recommend
converting areas of grass swales that currently have turfgrass as their vegetative cover to having native
prairie grasses. In the seed mix we identified as being the most viable through our methodology, the
vegetative cover will majorly be graminoid plants (ie. long grasses that don’t flower). We propose that
this conversion can be optimized to be used for experimental purposes, and that in the future in
conjunction with BWSR various seed mixes could be employed in different swales to test the effect on
different ancillary benefits. This long-term monitoring would include measurements about the soil
organic carbon, leachate volumes and compositions of nutrients (ie. Nitrogen and Phosphorous)
within. We also propose the creation of outreach materials around these sites, namely signs and other
informative graphics to inform those who visit the site how the prairies contribute to the resiliency of
the system, the larger goals of the Metropolitan Council and how these areas are maintained. If the
Empire Wastewater treatment plant can demonstrate successful use of native prairie vegetation as a
stormwater control measure it may encourage the conversion of other swales within the metropolitan
area. We also hope that the long-term monitoring of the swales as a pilot site to demonstrate ancillary
benefits like pollination potential, other wildlife habitat, and use of an educational tool for the
community will promote the restorative and conservation of natural ecosystems through the
demonstration of the importance of their ecological functioning.
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TABLE 1. INUNDATED
SEED MIX
A species description of the Inundated Seed Mix, generously provided by Dan Shaw
with the Board of Soil and Water Resources
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METHODS FOR
ANALYSIS

A visit we made to the Empire Wastewater Treatment plant. Photo Credit to Dr. Eric Chapman

EMPIRE WASTEWATER TREATMENT PLANT SITE DESCRIPTION
AND AREA OF IMPACT
The Empire Wastewater Treatment plant is located in the Empire Township of Dakota County,
Minnesota (Southeastern Minnesota). The plant was constructed in 1979 and expanded several times.
Currently, the Empire plant has a water treatment capacity of 24 million gallons per day, serving 5
communities (Farmington, Rosemount, Apple Valley, Lakeville, Elko-New Market, and Empire
Township) with a total population of approximately 150,000 people through 16 miles of interceptors.
At the end of the treatment cycle, effluent is discharged directly to the Mississippi River, a recent
change made in 2008 when the effluent was diverted from the Vermillion River due to concerns about
decreasing brown trout populations via surface level contamination. Some of the biosolids that are
produced by the plant are also applied to the surrounding areas by local farmers. The plant has an
excellent environmental record and regularly earns awards due to its excellence, and is often used as
an experimental site to test new control measures, allowing the site to function as a model for other
treatment plants and surrounding communities. The treatment plant currently implements
stormwater control measures like pervious pavement stones, green roof, and infiltration basins
(Figure 1).
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Examples of a couple of
the current stormwater
best management
practices including: the
green roof (top) and
pervious pavement stones
(bottom)

FIGURE 1.

An aerial view of the Empire Wastewater treatment plant, located in the Empire Township in Dakota
County, Minnesota, near Farmington, MN. This photo shows the plants relationship to its immediate
community of both agricultural lands and urban areas.
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CREATION OF A SYSTEMS MAP
After our initial meetings with the Metropolitan Council to gather more information about the site,
and the project expectations we generated a systems map (Figure 2). The creation of the systems map
provided a larger scope, interrelated view of the relationships between the complex systems within
the project site. This broader scope allowed us to target solutions based on specific areas of concern,
while also helping us understand the context we are working within and the potential challenges and
consequences of any future project implementation.

FIGURE 2.

Diagram showing the connections between parts of the system present around the vegetation planted
at the WWTP. Items listed in the top box are connected to and affect all other parts of the system.
Vegetation in the center represents the challenge we aimed to solve with our recommendations.
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LONGLIST OF RECOMMENDATIONS
After the development of the systems map, that provided the framework for where we could institute
change but not completely disrupt the system, we visited the Empire Wastewater Treatment Plant Site
(Figure 1). We generated a longlist of recommendations after our initial site visit based on previous
research done for a synthetic RFP assignment for the Environmental Science Senior Research Seminar
earlier in the semester (Table 2). The development of these different project ideas was geared toward
the goal of improving the current best management practices through the conversion of underutilized
and yet heavily maintained areas of turfgrass. We considered the possible environmental, social, and
economic benefits of the implementation of these projects, while also considering the trade off cost.

TABLE 2.

Alternative recommendations; all five recommendations that were brainstormed by our
group, with considerations for the environmental, social and economic benefits that can
be reaped
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TABLE 2.
Alternative recommendations; all five recommendations that were brainstormed by our
group, with considerations for the environmental, social and economic benefits that can
be reaped
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RESEARCH ON
ENVIRONMENTAL
BENEFITS

POLLUTANT AND NUTRIENT REMOVAL BENEFITS
Grassed swales are not just used around wastewater treatment plants; they are planted across a variety of
landscape types including, road medians and traffic islands are used as swales, and they can be installed in
parking lots as well. They are used to reduce stormwater pollutants, increase recharge, decrease runoff
peak flow rates, etc (Dry Swale). Grassed swales provide their environmental benefits through the
retention of a variety of particles like suspended solids and heavy metals that travel with water during rain
events and snow melting (Backstrom, 2003). Swales retain these pollutants “mainly due to sedimentation
of particulate matter” (Backstrom, 2003). This suggests that swales should be used as primary treatment
devices for stormwater management with considerations to their design made within the parameters of
residence time of the water being treated and the load amount for the specific area (Backstrom, 2003).
We believe that through the replacement of Kentucky Bluegrass currently within the swales the Empire
site with native prairie vegetation we could increase the efficiency of the grassed swales as primary
treatment sites for stormwater runoff. In a study performed in North Carolina which tested the pollution
removal efficiency of bioretention cells (rain gardens) they found that nutrient load reductions on average
were about 70-80% and that the largest load reductions occurred in cells with greater media depth (Smith
& Hunt, 2007). In a study conducted by the U.S Geological survey within a consortium of townships and
cities within Central Southern Wisconsin near Madison (Dane County) they found that both turf grass
covered and native prairie planted rain gardens were able to store and infiltrate most of the runoff that
occurred over the course of the five year study (Selbig & Balster, 2010). They did find however, that the
turf rain gardens occasionally had runoff that exceed its confining boundaries, and that within the gardens
with this vegetation type the infiltration rates were lower, meaning less water was absorbed by the soil in a
given time (Selbig & Balster, 2010). Furthermore, they found that soils under the prairie planted gardens
were well drained, while the water under the turf showed evidence of the accumulation of water; and that
prairie systems had more elaborate root structures, extending down into more soil horizons than were
reachable by turf grass roots (Selbig & Balster, 2010). This evidence points to healthier soils that are able to
turnover more readily, and has the ability to create preferential flow paths for infiltrating water (Selbig &
Balster, 2010). Based on the research findings of these two studies we hypothesize that the implementation
of native prairie vegetation in swales where there is currently turfgrass will enhance the ability of the
system to remove pollutants due to the increased water retention and extension of roots into deeper soil
horizons which may be able to remove pollutants that infiltrate deeply into the soil becoming inaccessible
to turfgrass roots.
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POLLINATOR BENEFITS
Aside from the benefits that can be delivered in terms of water quality, we believe that the inclusion of
small pockets of prairie vegetation will provide additional ancillary benefits. There has been the emerging
recognition that properly designed human landscapes have the ability to provide biodiversity support that
provide habitat and food sources for important pollinators (Tonietto et. al, 2011). In a study conducted in
Chicago that compared bee populations in urban areas on green roofs, in parks and in prairie areas, they
found that on a site specific scale, the amount of bee diversity had a positive linear association with the
amount of diversity of blooming plants (Tonietto et. al, 2011). Turf grass is managed in a way where there
are little to no bare patches or weeds (including dandelions and clover which are common to turfgrass
lawns and provide bee support), and because of the frequency of disturbing maintenance practices such
as mowing, the soil is more compact (Tonietto et. al, 2011). These two key factors decrease the presence of
bee populations because there are fewer food resources, and the maintenance of the lawn discourages
bees to plant their nests in these areas. By increasing the amount of diversity within the areas of the
grassed swales through the implementation of native which includes pollinator supporting plants like
marsh milkweed (table 1) this could increase the amount of native bees than the site currently supports.
This also has the potential to benefit the small orchard that exists on the plant through increased
pollinator interactions. Increased urbanization has also on average reduced bird species richness, where
urban areas that contain native vegetation also contain more native species than urban areas that do not
have these vegetation types (Chace & Walsh, 2004). Through the increase in native vegetation we hope
that more bird species richness will be observed, this will provide additional pollination benefits as well as
highlight the importance of conservation of these natural systems in order to preserve species that people
have such profound memories of and enjoy watching.

CARBON SEQUESTRATION
The conversion of native lands to crop and pasture lands and continued unsustainable practices on these
lands has resulted in soil organic carbon to be released to the atmosphere in the form of carbon dioxide
(Kumar et. al, 2006). In order to control net carbon emissions and potentially reverse some of the damage
already done by land conversion, carbon sequestration is a proposed tool which “[takes] carbon dioxide
from the atmosphere through [plants] and [stores] the carbon in soil in the form of soil organic matter”
(Kumar et. al, 2006). Not only is the sequestration of carbon in the soil an important mitigation tool for
controlling our emissions, but it is also a critical component of ecosystem function. Soil organic carbon is
important for providing a substrate for nutrient release and is important for the soil keeping its structure
and holding onto water, providing more resiliency against erosion (Matson et. al, 1997). Carbon is put into
the soil during photosynthesis which moves carbon into the root structures and is further secreted via
exudates into storage (Kell, 2012). Concerns have surmounted over increased rates of erosion, lowered soil
fertility, and reduced biodiversity which exacerbates existing issues like pollution of groundwater and
nutrient pollution in rivers and lakes (Matson et. al, 1997). Based on the fact that native prairie plants have
more dense root systems and vegetative mass than turf grass, it is hypothesized that native prairie
vegetation will have larger carbon sequestration rates in all treatments, due to higher demand for
nutrients and filtering of these nutrients through more expansive root networks.
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DROUGHT RESILIENCE
Differential effects of droughts have made it difficult to predict the outcome of droughts in the coming
years. However, it is likely that the surface soil moisture levels will transition from excessive levels in the
spring to insufficient levels in the summer due to increased temperatures and rates of evapotranspiration
(USGCRP, 2017). There have been a few several long term studies that have been done, monitoring and
observing grasslands, in Tilman & Downings 1994 analysis, they found that due to increased biodiveristy,
prairie systems are "more resistant to, and [recover] more fully from, a major drought" (Tilman &
Downings, 1994). Furthermore, they suggest that there is a linear relationship between drought tolerance
and biodiversity, where for each additional species lost there is a substantial impact on drought resistance
(Tilman & Downings, 1994).
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DEVELOPING THE SHORTLIST OF RECOMMENDATIONS
After the general brainstorming session to generate the longlist of recommendations we further
refined the feasibility of each of these projects comparatively. After a meeting with Karen Jensen
about future plans for the site, as well as a more in depth conversation about project goals we
conducted more research, especially related to concerns about 'Cues to Care' and how projects would
be viewed by the public as one of the most important features of this plant is its use as an educational
tool for community members and other plants, as well as a field trip site. We found that natural
landscapes are viewed more negatively than landscapes that are considered to be maintained by
humans with intention for neatness (Nausser, 1995). With this consideration in mind, as well as the
concerns of the Metropolitan Council and a more comprehensive idea of costs for the project, we
were able to narrow down our recommendations to a 'shortlist' of the three options we identified as
the most viable (Table 3).

TABLE 3.

A shortlist of recommendations. We ultimately did not end up choosing to do any conversion near the
administrative building due to the implications form the 'Cues to Care' research. Conversion near the
administrative building would require additional maintenance, potentially a mowed edge in order to
communicate the 'messy' looking area of prairie was actually being maintained. Expansion of the
current prairie was also considered due to space restrictions, and our group's desire to do something
more original.
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GEOSPATIAL
ANALYSES

SOIL MAP & SOIL TYPE INFORMATION
In order to create the soil map, we used the mapping and analytics tool ArcGIS, mapping and
analytical software, and first imported a base map that covered the entire area of the Empire
Wastewater Treatment plant. Overlaid on the base map we added information from the National
Cooperative Soil Survey, operated by the USDA Natural Resources Conservation Service about soil
data from Dakota County. Using the Attributes table function, we were able to distinguish the
predominant soil type, cylinder loamy soil. We also used the polygons that were provided by Karen
Jensen at the Metropolitan Council in order to highlight the areas of interest, outlining all of the grassy
swales on the property (Figure 3).
The predominant soil type within the area is “Cylinder loam”. These soils are on areas of between 0-2%
slope, and according to the Official Series Description provided by the United States Department of
Agriculture, “The Cylinder series consists of very deep, somewhat poorly drained soils on stream
terraces and outwash plains. These soils formed in 24 to 40 inches of loamy alluvium overlying sand
and gravel outwash” (USDA, 2006). The primary uses for the Cylinder loam soil type are also reported
by the USDA where “most areas are cultivated and the principal crops are corn and soybeans. The
native vegetation is mixed big bluestem, little bluestem, switchgrass, and other grasses of the tallgrass
prairie” (USDA, 2006). In our analysis we considered information that was generously provided by Dan
Shaw of the Minnesota BWSR. With the sediment type being consistent across the entire WWTP,
each of the three seed mixes we propose are suited well to grow in this specific soil type.
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FIGURE 3.

An aerial site map of the Empire Wastewater Treatment Plant. Outlined in light blue are the grassy
swales that would be the targeted areas of conversion for this project proposal. This map highlights
the fact that within the site area of interest, there is one predominant soil type.
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SEED MIXES BASED
ON SOIL ANALYSIS
With conversion costs remaining
consistent relative to areas of
interest for each recommendation,
certain seed mixes will differ
between sites based on soil type,
topography, and intended benefits
of the MET council. By changing
the choice of native prairie mix
between recommendations, the
potential impact and overall
success of each conversion project
can be maximized. Information
collected from the Minnesota BWSR
helped us discover seed mixes that
have been successful in this part of
the state before and what each
seed mix is capable of
accomplishing. After analyzing our
recommendations we determined
the 3 mixes; Inundated Swale, Little
Bluestem Urban Prairie, and
Beneficial Insect to be best suited
for what we were trying to
accomplish. Each of these mixes
are currently BWSR pilot seed
mixes, which means they are in the
process of becoming official state
mixes and are good contenders for
developing native prairie
conversion when attempting to be
site specific. Based on the success
of our initial conversion location,
better decisions about future
projects at the Empire WWTP can
be made.

INUNDATED SWALE MIX
The Inundated Swale Mix is a mixture of 7.83% cover oats, 7.70% native forbs, 60.58% grassy graminoids,
and 23.89% sedge (dark green Bulrush) based on number of seeds per square foot (Table 1). It would cost
about $175 to cover an half acre with this seed mix, tying the Little Bluestem Mix for the cheapest option
we researched. This mix is designed to withstand and thrive in areas of persistent inundation. After
visiting and talking with operators at the Empire WWTP, it was discovered that some of our target swales
experienced periods of excessive water flow. By using a native prairie mix that is designed to not only
survive but flourish in these conditions, then potential benefits and overall success rate will be maximized.
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LITTLE BLUESTEM URBAN PRAIRIE MIX
This mix consists of 16.57% cover oats, 29.30% forbs, 51.41% graminoids, and 2.71% legumes based on the
number of seeds per square foot. Similar to the Inundated Swale Mix, it would cost about $175 to cover an
half acre with this mix. The Bluestem Urban mix is designed to lower maintenance costs while still
providing an aesthetic new grassfield. This mix would be better suited for areas that are hard to reach for
mowing, do not experience periods of flooding, but are still visible to the operators and visitors of the
Empire WWTP.

BENEFICIAL INSECT MIX
Beneficial Insect Mix consists of 12.79% cover oats, 46.04% forbs, 36.57% graminoids, and 4.59% legumes
when compared by number of seeds per square foot. It would cost about $350 to cover a half acre with this
seed mix. This mix would be beneficial when focusing on maximizing pollinator and ecological benefits,
even if extra maintenance would be required. We determined this mix to be beneficial in the case of
replacing a large flat area as seen in our recommendation for the field near the southern side of the WWTP.
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GEOSPATIAL
ANALYSES
TOPOGRAPHIC DYNAMIC SLOPE MAP
To better inform planting decisions, we collected information about soil slopes within the project site.
We combined this data with information about the direction of water flow through the process area of
the Empire WWTP, using tools within ArcGIS. We overlaid a base map with LiDAR-derived elevation
data by downloading it through the MnTOPO web application ‘elevation viewer’. We were able to
make a raster that shows the slope for only the stormwater best management practices that have
already been implemented on site, again using the polygons given to us by Karen Jensen (Figure 4).
This map agreed with the general flow diagram that was given to us by the Metropolitan Council
(Figure 4b).

FIGURE 4.
The same aerial basemap that shows
the site area of interest overlaid with
topographic information about the
slopes of the implemented stormwater
best management practices.
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FIGURE 4B.
This is an infographic developed by the
Metropolitan Council that shows the flow of
surface water across the process area of the
Empire Wastewater Treatment Plant

FINAL
RECOMMENDATION
TARGETED CONVERSION OF GRASSED SWALES CURRENTLY
PLANTED WITH KENTUCKY BLUE GRASS TO BEING PLANTED
WITH AN 'INUNDATED SWALE SEED MIX' WITH PLANS FOR
LONG TERM MONITORING

After our final site visit, actually interacting with the swales we had been
doing geospatial analysis with, we were able to identify two sites that
would be ideal for project implementation (Figure 5). Our major
consideration during this visit was making sure we were picking swales
that would not interfere with the safety of the operators due to the fact
they maintain the clarifiers around the clock. We identified specific swales
for conversion rather than suggesting all the swales for this reason, and we
have included photos of ideal compared to non-ideal swales. We also
believed that, because of differing opinions on prairie implementation
necessity, having one or two small pilot sites would allow access to a
system that can then be understood and appreciated. We have included
several marketing tools that could be used to further improve this
relationship. This recommendation also includes using these areas of
conversion as test plots to collect data for later decision making for other
wastewater treatment plants an community members in conjunction with
Dan Shaw and BWSR.
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FIGURE 5.

Displayed on this map provided by the Metropolitan Council, all the existing swales on the treatment site
have been circled in red. Our primary conversion site has been marked with a green smiley face, a possible
second location has been marked with a yellow smiley face, and finally, an example of a location where
conversion is not possible at this time has been marked with a red smiley face.

(Above) This is the location that has been deemed as best fit for
conversion to being seeded with the inundated swale mix. This is an
ideal location due to the fact that there is no need to navigate
machinery in this area as it is nearly off the process area. There is a
small apple orchard located in this basin.
(Right) Water flows directly to here from swale pictured above. There
are several garden beds that are cared for and harvested by the
operators.
We believe that because of the pollination benefits that can be
gained from prairie implementation and the proximity to the
operators recreation space this is the best conversion
possibility initially.
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(Above) A possible secondary location for prairie implementation. It is far enough away from the clarifiers to not be a
safety concern, however because of the presence of the sidewalk it might not be an ideal location. However, this sidewalk
does indicate that there would be interaction between visitors of the Empire Site with the prairie.
(Below) An example of a swale that should not be considered for conversion. Due to the proximity to the clarifiers,
conversion to prairie would hinder operator access to the tanks. Furthermore, because of the habitat benefits from the
prairie, there is a risk of burrowing critters causing injury to operators. The narrow, curving area also makes it difficult for
conversion.
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COST ANALYSIS
Based on information generously provided by both Dan Shaw with the Board
of Water and Soil Resources, and the Metropolitan Council, we were able to
generally estimate the cost of implementation of this project (Figure 6). We
estimate that the converted swale will pay for itself within the next 6 to 7
years based on maintenance that would be required for the prairie as
compared to the cost to mow the turfgrass (Figure 7).

FIGURE 6.

Cost data provided by Dan Shaw (BWSR) and are accurate for a half acre plot
of land.
Based on conversations we have had with Dan Shaw and the Metropolitan
Council we know that there will have to be two inspections annually for the
first two years. For consequent years until the prairie matures (around 5
years) there will only be one annual inspection. The purpose of this
inspection is to determine if herbicide applications are necessary. This cost
analysis looks at the worst case scenario, assuming herbicide application on
the entire half acre plot, when in reality it would be localized only where
needed. Furthermore, there is reason to believe that because of the current
intensive mowing practices (once weekly) there aren't weeds that are able to
establish themselves currently due to the frequency of the disturbance.
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FIGURE 7.
Cost data provided by MET council, Dan Shaw (BWSR) and are
accurate for a half acre plot of land.
It is clear through this analysis that maintenance costs for turfgrass
will continue to increase as mowing is incredibly expensive
For 2018:
May: $4675
June: $4675
July: $4675
August: $4675
September: $4675
October: $4675
Mowing total at Empire for 2018: $28,050.
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TIMELINE &
IMPLEMENTATION

Tentative Timeline; this timeline is likely to change based on weather conditions as well as the
availability of necessary equipment and proper personnel
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CHALLENGES

Our final recommendation includes using these areas of conversion as test plots essentially in order to
collect data for later decision making. One of the major challenges of using these areas as test plots,
especially in conjunction with the Board of Water and Soil Resources, is that although the discrete
nature of the grassy swales allows for testing several different seed mixes within one property, there
might not be enough space to accurately consider the benefits or drawbacks from conversion. It was
recommended by Dan Shaw of BWSR that testing plots should be at a minimum one acre. In order to
mitigate this challenge, one of the things that could be done instead of converting to new mixes of
native prairie is to use an already established mix. These mixes could either be informed through what
is currently planted in the North and South Infiltration basins or by mixes in other areas of Minnesota.
For example, at Eagle Park in Rockville, MN they have a restored prairie that features Prairie Soke,
Prairie Phlox, Golden Alexander, Wild Bergamot, and New England Aster; but also has a variety of
other plants that bloom through various seasons from Fall to Summer. The USDA information can also
help inform what an appropriate seed mix could look like, where mixed big bluestem, little bluestem,
switchgrass, and other grasses of the tallgrass prairie are typical for this soil type.
Another major drawback due to time constraints is that we do not have explicit numbers for
monitoring costs included in our cost analysis or implementation plans. We would in general assume
that the costs to install the monitoring equipment would be similar to the previous monitoring
equipment installations; as we are interested in collecting data on similar measurements (air
temperature, soil moisture, etc.). It would also be beneficial to place lysimeters within any of the
implemented prairies, some of the existing grassed swales, and/or the infiltration basins. This would
aid the collection of water quality data, that tells the story of how water is treated as it moves through
the swale network.
Another challenge that is present is the use of the prairie as an aesthetically pleasing educational tool.
In our general research, reviewing the Nassauer paper, we found that in general your average person
wants to support natural systems, and knows they're a good thing. However, they still will normally
also prefer a landscape that looks like it has had human intervention (Nassauer, 1995). In order to
combat this challenge we have developed several tools that could be used to 'market' the prairie,
educating people about its purpose and development.
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MARKETING A
PRAIRIE
Here are several
examples of
infographics that could
be displayed around the
prairie conversion
project
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