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1.

ABSTRACT
The Conservation Reserve Program (CRP) has been a positive asset to remediation and water
quality in the Agrarian environment by providing farmers with incentives and cost share programs.
These give farmers the means to implement a number of best management practices, which
improve runoff conditions and reduce nutrient pollution in the major waterways of the United States
(US). Landscape architects are rarely, if ever, involved as implementers in this program, even
though they frequently address water quality issues in urban environments. In this study, we
compare the best management practices (BMPs) that landscape architects frequently use to
improve water quality in the urban environment with BMPs that are used to improve water quality
in rural agricultural environments. In particular, we compare their effectiveness at removing nitrogen
and phosphorus through the utilization of the International BMP database. Our results show that
the urban stormwater strategies are at least as effective at removing nitrogen and phosphorus as
most rural strategies, suggesting that landscape architects would make ideal service providers for
the conservation reserve program and that more cross-disciplinary efforts are needed. We explore
opportunities for landscape architects to intervene as service providers of the CRP in the state of
Illinois, and discuss next steps for research and engagement in agricultu
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1

INTRODUCTION

Nitrogen and phosphorus are polluting our water systems. In the Mississippi watershed in the U.S.,
nutrient pollution is largely responsible for the ever-expanding hypoxic zone in the Gulf of Mexico, where it
is killing wildlife and destroying the coastal fishing industry (Dale et al., 2007). The hypoxic zone is a region
along the Louisiana-Texas coast where the water at the Gulf's bottom contains fewer than two parts per
million of dissolved oxygen, resulting in hypoxia. In 2013, the U.S. Environmental Protection Agency named
nitrogen and phosphorus pollution as “one of the costliest, most difficult environmental problems we face
in the 21st Century” (EPA, 2016). One major source of nitrogen and phosphorus is farm runoff, with
agriculture contributing 41 percent of nitrogen and phosphorus in our polluted waterways, compared to only
6 percent from urban areas (USGS, 2016; Carpenter et. al., 1998). This pollution comes from animal
manure, excess fertilizer applied to crops, and soil erosion. Unfortunately, agriculture stormwater runoff is
exempt from U.S. Clean Water Act standards because these standards extend only to point source
pollution, and nutrient pollutants are considered nonpoint source pollutants because they come from the
disperse activities of many farmers (CWA, 1972). The EPA has proposed nutrient reduction loss strategies
to reduce the contaminants draining into the Mississippi river basin, but the adoption of these strategies is
completely voluntary (EPA, 2016; EPA, 2017).
To incentivize the adoption of agricultural strategies to improve water quality and decrease pollution
from stormwater runoff, state and federal programs in the U.S. have created cost-share and incentive
programs for farmers (Feather & Cooper, 1995). The largest of these programs is the USDA’s Conservation
Reserve Program (Khanna & Ando, 2009). The CRP is a program in which enrolled farmers agree to
withdraw environmentally vulnerable land from agricultural production and plant species that will improve
environmental health and quality in exchange for a monthly rental payment. (USDA, 2003). The
Conservation Reserve Program requires that farmers employ qualified technical service providers to
implement the pollution-reducing strategies (ICREP, 2002). These technical service providers come almost
This paper explores a novel concept: Might landscape architects be well suited to implement
nutrient pollution reduction strategies in agricultural landscapes, potentially as technical service providers
for the Conservation Reserve Program? Landscape architects have been addressing water quality and
stormwater issues in urban environments for decades. It is unclear, however, whether the strategies
landscape architects use in urban environments are adequate for meeting the water quality challenges of
agricultural environments. In both urban and rural landscapes, there are a number of different water quality
concerns, and we need to better understand how the strategies used in agricultural and urban landscapes
compare, especially in efficiency of nitrogen and phosphorus removal, as this is the most pressing water
To fill this knowledge gap, we use data from the 2016 International Best Management Practices
(IBMP) data set to compare the effectiveness in reducing nutrient pollution of best management practices
landscape architects’ “stacked approach” to designing landscapes might benefit agricultural landscapes in
other ways as well (Christianson et. al., 2017). Next, we consider opportunities where landscape architects
might intervene in Illinois, a state that is 75% agricultural land. Where has the Conservation Reserve
Program been implemented, and where are the opportunities for growth? Finally, we suggest future
research avenues and next steps for tapping into this unexplored market in the U.S.

1.1

Background

Before addressing the involvement of landscape architects in the Conservation Reserve Program
(CRP), it is important to understand the current state of water quality in the agriculture environment and the
potential of the CRP to aid in this initiative. In this section we present the current goals of the EPA for the
agricultural environment and briefly discuss the scope of stormwater management in both the rural and
urban environments.
Within urban environments, the National Pollutant Discharge Elimination (NPDE) and the EPA are
responsible for mandating and enforcing water quality levels, thus leading to more effective and efficient
designs for water quality management systems (Ferguson, 1998; EPA, 2000; EPA, 2002; EPA, 2005; EPA,
2009). A majority of the nutrient pollutants come from the disperse activities of many farmers and are
therefore classified as “nonpoint” source pollutants (Bianchi & Harter, 2002; Stubbs, 2016). Because the
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Clean Water Act extends only to point source pollution, agriculture stormwater runoff is exempt from
meeting any water quality standards (Kovalic, 1987). There are also several significant contributors to
nitrogen and phosphorous runoff in the urban and residential environment, predominant from fertilizer,
decomposing lawn cuttings, and other yard waste (Hobbie & Finlay et. al, 2017: Yang & Toor 2018).
In the wake of the US EPA Gulf Hypoxia Action Plan (2008), a goal of a significant 45% reduction
in Nitrate-Nitrogen and Phosphorus loads was implemented by each state that drains into the Mississippi
River basin (EPA, 2016). Because a majority of these contaminates are a product of the agricultural
industry, the agricultural community has proposed the most significant changes as far as water quality
management is concerned (Brown & Schulte 2011). The State of Illinois has produced an annual Illinois
Nutrient Reduction Loss Strategy highlighting the ways in which the state’s stakeholders are currently
meeting and will meet the EPAAlthough there have been some recent attempts to amend the Clean Water Act to include
agriculture as a point source of pollution (Board of Water Works Trustees of City of Des Moines v. Sac
County Board of Supervisors, 2017), they have not succeeded due to procedural standing technicalities
(Kai, 2016; Vos, 2017). Therefore, state programs and cost share incentives attempting to control the nonpoint pollution and improve water quality remain the only means for regulation and management of
stormwater quality in farms (Lant et. al., 2001). The principal programs include the Clean Water State
Revolving Fund and the Drinking Water State Revolving Fund, both of which are loan programs to improve
The financial incentives such as the cost-sharing and incentive payments are critical in water
improvement (USGS, 2016). Without these financial support programs, the means for water quality
improvement are too costly for farmers to implement (IEPA & IDOA, 2017). When these programs are
utilized, farmers rely heavily on technical service providers for help with design and implementation.
Technical service providers are frequently “individuals or businesses that have technical expertise in
The services of technical service providers are outsourced by the Natural Resource Conservation
Service, and the providers are required to undergo a simple special training course and register (ICREP,
CRP program, including but not limited to the following ones that have a strong connection to landscape
planning and design:

• riparian buffer
• wetland restoration
• filter strips
• grass waterways
• contour grass strips
• shallow water areas for wildlife
Landscape architects are seldom involved in conversations concerning pollution from agricultural
landscapes. However, we argue that landscape architects could serve the agricultural community by
implementing highly designed and efficient methods for stormwater management and ecological resilience
in the ag
As designers, landscape architects regularly deal with the water quantity and quality concerns that
are now in question by the agricultural community (Echols & Pennypacker, 2008; Cettner et. al., 2013; LAF,
2017). Their expertise is not often sought due to budget concerns and general lack of interaction between
the two professions of farmer and designer. However, if we can determine that landscape architects can
successfully address the water quality concerns in agricultural landscapes, then landscape architects may
be ideal technical service providers for the Conservation Reserve Program and may meet an important
need in the agricultural community. This study examines the current best management practices to manage
stormwater used by landscape architects in urban environments with those used in agricultural
environments, comparing their ability to reduce nitrogen and phosphorus. Next, we explore opportunities
for potential intervention by landscape architects as technical service pro
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2

METHODS

2.1

Urban and Rural BMPs

To compare urban and agriculture stormwater management practices and their ability to reduce
nitrogen and phosphorus, we chose three of the most common best management practices (BMPs) for
improving water quality that are implemented by landscape architects in urban environments, and three
common best management practices for improving water quality and managing stormwater that are
implemented by the agricultural industry in agricultural environments. Stormwater management methods
used by landscape architects in the urban environment are rapidly growing. Many municipal codes are
moving away from traditional stormwater management (large storms and large sites only) and encouraging
more on-site stormwater management. On-site stormwater management stems from rainfall and infiltration
as a natural process and can be defined as simply the management of stormwater runoff on a site (Sample
& Heaney, 2006; Ferguson, 1998). This approach generally focuses on the management of rainwater runoff
in an assortment of storage facilities such as on-site storage ponds, rainwater cisterns, and soil moisture
drainage (Sample & Heaney, 2006). This is a direct result of the need to expand their stormwater
management policies that only require a flood prevention and control method, to one that encourages more
on-site infiltration and integrated site design (Kraszewska, 2017). These best management practices are
often specific to the surrounding environmental and atmospheric conditions. According to the EPA, urban
stormwater management falls under three categories: Point BMP (captures drainage at a specific source),
Linear BMP (collects drainage along a stream or in a narrow linear area), and Area BMP (collects water
commonly used practice: Bioretention (Point BMP), Wetland channel (Linear BMP), and Infiltration basin
(Area BMP). These were selected because they represent the largest application of stormwater
management for urban runoff and are the most widely used for each landscape category used by the EPA.
After examining the programs utilized in the Conservation Reserve Program for water quality in the
agricultural landscape (CRP, 2017), we determined that the three most common methods for agricultural
stormwater management were: constructed wetland basin, grass strip buffer and riparian swale buffer. The
six urban and rural stormwater management methods are described in Table 1.
The terms urban and rural are used to represent the majority of BMPs used in each respective
landscape. However, it is acknowledged that each of these BMPs can and are used at a variety of sites
and scales that don’t necessarily align with how they are categorized in this research. In a majority of cases,
agricultural stormwater management utilizes the three rural BMPs chosen for this project. This is also true
within the urban environment as the majority of designed stormwater management practices fall into the
three Urban BMPs selected for this project.
Table 1. Comparison of the most commonly used BMPs for stormwater management
a. Authors described methods from the standard definitions listed in the International Stormwater BMP
Database and EPA. International Stormwater Best Management Practices (BMP) Database project. "2016
Summary Statistics." Accessed June 9, 2018, http://www.bmpdatabase.org/bmpstat.html. U.S
Environmental Protection Agency. Office of Water. Storm Water Technology Fact Sheet; Bioretention.
Washington, D.C. 1999.
b. Authors categorized landscape application location of the EPA Use of Best Management Practices
(BMPs) in Urban Watersheds, 2004, and the Illinois Nutrient Reduction Loss Strategy Report, 2017.

BMP Method Classification

Constructed
Wetland Basin

Landscape Application Location

A uniquely designed basin that contains water, a substrate, and, most
Rural: used to treat stormwater runoff in
commonly, vascular plants. Within these constructed wetland basins water
predominantly large land areas such as
flows into the system in a vertical manner and holds the water for long intervals agricultural fields, highways, and large
during periods of high rainfall. EPA
industrial areas
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An area of permanent vegetation located within and between agricultural fields
Rural: used to treat stormwater runoff in
and the watercourses to which they drain and are intended to intercept and
predominantly large land areas such as
slow runoff as well as intercept shallow groundwater moving through the root
zone below the buffer. EPA

Buffer

Riparian Swale
Buffer

A shallow, channeled grassed depressions through which runoff is conveyed
generally from impervious surfaces that provide stable routing for stormwater
runoff and a low-cost drainage option for highways, farms, industrial sites, and
commercial areas. EPA

Rural: used to treat stormwater runoff in
predominantly large land areas such as
highways, farms, industrial sites, and
commercial areas

Bioretention

A BMP that utilizes soils and both woody and herbaceous plants to remove
Urban: used to treat stormwater runoff
pollutants from stormwater runoff. Stormwater runoff is conveyed as sheet flow
predominantly in areas of high density
to the treatment area, which consists of a grass buffer strip, sand bed, ponding
impervious surfaces
area, organic layer or mulch layer, planting soil, and plants. EPA

An open conduit either naturally or artificially created which periodically or
Urban: used to treat stormwater runoff
Wetland channel continuously contains moving water, or which forms a connecting link between predominantly in areas of high density
two bodies of standing water UDFCD
impervious surfaces

Infiltration Basin

2.2

A shallow artificial pond that is designed to infiltrate stormwater through
permeable soils into the groundwater aquifer and does not release
water except by infiltration, evaporation or emergency overflow during flood
conditions. USDA

Urban: used to treat stormwater runoff
predominantly in areas of high density
impervious surfaces

Water Quality Parameters and Removal Efficiency

After selecting the urban and agricultural stormwater BMPs, we compared these strategies’ ability
to address water quality concerns using the 2016 International Best Management Practices data set. The
urban stormwater BMPs (Bioretention, Wetland channel and Infiltration basin) were measured against the
agricultural stormwater BMPs (Constructed Wetland basin, Grass strip buffer and Riparian Swale buffer).
In both urban and rural landscapes, there are a number of different water quality concerns. For the purpose
of this study, nitrogen and phosphorus removal efficiency were given precedence, as these are the most
pressing water quality issues in the rural environment. However, we also examined each method’s
efficiency in removing Biological Oxygen Demand BOD, Total Volatile Solids (TVS) and Total Suspended
Solids (TSS) as these are primary concerns within the urban landscape. The water quality parameters that
were considered include: Total Nitrogen, Total Nitrate, Total Nitrite, Total Phosphorus, TSS, TVS and BOD.
The International Best Management Practice database is the leading resource to compare different rates
of contamination reduction in e
analysis of the success of each BMP, all data is representative of all samples taken and was derived from
The International Best Management Practices database has current data on each of the different
stormwater management approaches. There are two types of water quality data: influent (mg/L), which
refers to the quality of water before it enters into the BMP for treatment, and effluent (mg/L), which refers
to the quality of water as it is released from the BMP. To examine the comparative success of reduction,
the removal efficiency equation for mass load (see equation 1) was applied to each contaminant based off
of the influent and effluent values of each water quality parameter (Gulliver et al., 2010). To measure the
removal efficiency of a water quality parameter by a BMP, the median value of effluent was then divided by
the influent and subtracted by a factor of one. This value was then multiplied by a factor of -100 to determine
the summation of contaminant load. The final value represents the percentage removal rate of a
contaminant by a BMP. This equation was applied to each of the selected methods for stormwater
management against each of the contaminants being examined: Total Nitrogen, Total Nitrate, Total Nitrite,
Total Phosphorus, TSS, TVS and BOD. Therefore, each type of rural stormwater management has six
values that describe their efficiency in reducing contaminants, biological oxygen demand and erosion
particles.
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The contaminant values of the three agricultural BMPs and the three urban BMPs were
categorically analyzed to determine the relative success of contaminant removal and overall water quality
improvement for each (see figure 1) and specifically Nitrogen reduction (see figure 2). By determining the
removal rate of Nitrogen, Phosphorus, TVS, TSS, and BOD a further assessment of the advantage and
disadvantage of rural and urban stormwater methods in Illinois can be made, and a case can be made for
involving Landscape Architects in the design process.
Equation 1. Removal Efficiency: Mass Load
Removal Efficiency (Summation of Load) = [1- (M /M ) ] x -100
where:
M = Effluent Pollution Mass Load as listed in BMP Database
M = Influent Pollutant Mass Load as listed in BMP Database
E

I

E

I

Equation derived from Stormwater Treatment: Assessment and Maintenance. Gulliver et al. 2010.
University of Minnesota, http://stormwaterbook.safl.umn.edu/

Figure 1. Comparison of Urban and Agricultural BMPs
1.
Authors describe EMC as the amount of the Event Mean Concentration efficiency. The
event mean concentration (EMC) efficiency method is used to determine the average reduction in
pollutant concentration for a given stormwater treatment practice.
2.
SD = Standard Deviation. “Simple substitution of one-half of the detection limit values has
been used for non-detects. The percent of non-detects in a given data set provides some insight
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into the potential bias introduced by this substitution. Other, more specific analyses conducted by
the Database Team have used more advanced approaches for dealing with non-detects, which
may lead to different results. A simpler method was selected for this analysis to provide a more
general tool for use with a variety of data sets.” –as described by IMBP
3.
Data Analysis – According to the BMP performance analyses provided in the 2016 report,
the BMP performance data in the Database as of November 2016. The analyses are based upon
the distributions of influent and effluent water quality sample data for individual events by BMP
category, thereby providing greater weight to those BMPs for which there are a larger number of
data points reported. In other words, the performance analysis presented in this technical summary
is “storm-weighted,” as opposed to “BMP weighted.”
Authors derived data from the International Stormwater BMP Database (International Stormwater
9, 2018, http://www.bmpdatabase.org/bmpstat.html

Figure 2. Comparison of various types of Nitrogen and its reduction levels in Urban and
Agriculture BMPs. Authors derived data from the International Stormwater BMP Database (International
Stormwater Best Management Practices (BMP) Database project. “2016 Summary Statistics.” Accessed
June 9, 2018, http://www.bmpdatabase.org/bmpstat.html

2.3
Given that landscape architects are capable of designing landscapes that address these important
agricultural water quality concerns, what are the opportunities for landscape architects to intervene in
agricultural landscapes in the US? Since the Conservation Reserve Program is the dominant way for
farmers to adopt nitrogen and phosphorus removing landscape strategies on their land, we mapped the
places where the CRP has been adopted in the State of Illinois, which consists of 75% agricultural land. To
identify the spatial opportunities for landscape architecture interventions, we verified the relative usage of
the Conservation Reserve Program and where the agricultural water quality and stormwater management
initiatives are currently in practice. We established the locations of rural BMPs that are the most relevant to
Using data reported by the Conservation Reserve Program statistics as well as from the United
States Department of Agriculture Farm Service Agency, a spatial analysis was created to evaluate the
current usage and location of all the CRP sites within the state of Illinois (Figure 3). We then compared
these locations to those that apply the most common practices of stormwater management for water quality
- Constructed Wetland basins, Grass strip buffers and Riparian Swale buffers (Figure 4 and 5). After
comparing the programs that utilized the CRP for water quality in the agriculture landscape, we could then
ascertain the most opportune and potential locations where intervention by landscape architects could take
In Illinois, 321,726 total acres of land have been allotted to the Conservation Reserve Program
(USDA 2018). Application of the programs seems to be heavily concentrated in certain counties, while other
counties have seen very little application, as shown in Figure 3. This suggests that there is likely a peer
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effect, where farmers in some counties are encouraging other farmers to participate in the program, leading
to concentrations of CRP participation. Can landscape architects tap into these markets and suggest ways
In counties where there is minimal use of the Conservation Reserve Program, as shown in Figure 3,
landscape architects may be able to join agricultural industries to persuade farmers about the benefits of
The placement and allocation of the total CRP acres signifies a landscape-specific application to
the type of BMP used. In order to implement certain CRP cost share programs, certain landscape conditions
must be present in areas whose landscape conditions qualify for support but are not making use of the
CRP. Future research is necessary to determine why farmers in these areas are not utilizing the CRP
options available to them and, especially, what landscape architects can do to address these issues. The
Wetland Basin CRP locations (figure 4) reveal less of a landscape specific application and more of the
county or local precedent in BMP usage. Future research is necessary to determine why a vast majority of
sites reside in only a select few counties and not evenly dispersed throughout the agricultural landscape.
Similar to the wetland basin allocation, grass and riparian buffers are not necessarily applied in landscapespecific conditions. Future research is necessary to determine why these BMPs have a regional precedent
for application and implementation and are not evenly distributed throughout the state as well. These areas
that are underutilized by farmers and the CRP are ideal locations for interventions by landscape architects
While we mapped the places where the CRP program has been implemented in Illinois, it is unclear
whether the strategies adopted by the CRP program match the nutrient pollution levels at the sites. For
instance, at sites where there is significant phosphorus pollution, are the strategies that are adopted
effective at removing phosphorus? This is a challenging question to answer because these sites are on
data about pollution levels at various sites so that strategies can be better tailored to the unique needs at a
site. Landscape architects should also work to further develop professional relationships with farmers in
these programs who want to increase the efficiency and socio/ecological success of their landscapes.
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Reserve Program acres in Illinois with the Locations of each BMP. Authors
derived data from the Source from the International Stormwater BMP Database (International
Stormwater Best Management Practices (BMP) Database project. "2016 Summary Statistics." Accessed
June 9, 2018, http://www.bmpdatabase.org/bmpstat.html
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Figure 4. CRP Acres of Wetland Basins in Illinois with the Locations of each BMP. Authors derived
data from the Source from International Stormwater BMP Database (International Stormwater
Best Management Practices (BMP) Database project. "2016 Summary Statistics." Accessed June 9,
2018, http://www.bmpdatabase.org/bmpstat.html
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Figure 5. CRP Acres of Grass and Riparian Buffers in Illinois with the Locations of each
BMP. Authors derived data from the Source from International Stormwater BMP Database
(International Stormwater Best Management Practices (BMP) Database project. "2016 Summary
Statistics." Accessed June 9, 2018, http://www.bmpdatabase.org/bmpstat.html
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3

RESULTS

Figures 1 and 2 illustrate the relative success of different urban and agricultural BMPs on nutrient
reduction, TSS, TVS, and BOD. Overall, the Urban strategies performed as well or better than agricultural
strategies in Nutrient Removal. The Agricultural Grass Strips Buffer performed similarly to the Wetland
Channel in All Nitrate and Phosphorus Removal rates (ranging from 20-33% in all categories). The Urban
Bioretention and Infiltration Basin categories outperformed all Agricultural methods in Total Nitrogen
Removal Rate (36% and 45%), and Nitrite Removal Rate (39% and 50%). However, the results were mixed
for Nitrate and Phosphorus Removal. The Urban Infiltration Basin performed significantly higher in
phosphorus removal (46%), compared to the three Agricultural BMPs: Constructed Wetland Basin (24%),
Grass Strips Buffer (27%), Riparian Swale Buffer (9%). Agriculture Constructed Wetland Basin was the
highest performer in Nitrate (NO3) Removal Rate (52%), compared to Agricultural Grass Strips Buffer
(23%), Riparian Swale Buffer (9%), Bioretention (34%), Wetland Channel (33%), and Infiltration Basin
Interestingly, several of the agricultural strategies performed as well or better than several of the
urban BMPs in urban water quality measures: Total Volatile Solids (TVS), Total Suspended Solids (TSS),
and Biological Oxygen Demand (BOD). Although the Urban Bioretention BMP had the highest ratings for
TSS and TVS removal, the agricultural methods of Constructed Wetland Basin and Grass Strips Buffer
outperformed the other two urban methods in TSS Removal, TVS Removal, and BOD Reduction. The

4

DISCUSSION

4.1.

Main contributions

These results demonstrate that most of the urban stormwater management best practices are at
least as effective, and often significantly more effective, at reducing nitrogen and phosphorus pollution than
agricultural methods. In particular, the Bioretention and Infiltration Basin Urban methods were significantly
more effective at removing Nitrite (NO ) and total Nitrogen and Phosphorus, although the Agricultural
Constructed Wetland Basin was significantly more effective at removing Nitrate (NO ). The effectiveness of
bioretentions and infiltration basins at removing nutrient pollution is not surprising given their high levels of
2

3

they may have performed higher is that the contaminants had greater opportunity for bioremediation given
the variety of plant species and subsequent bacterial communities that are often found in these systems.
For removing Biological Oxygen Demand, Total Volatile Solids, and Total Suspended Solids, two
of the agricultural methods performed similarly or even better than the Urban methods, with Grass Strips
Buffer achieving a score of 90%, far outperforming the Urban methods for BOD Reduction. These results
are not surprising due to the vast size and scale in which grass strips typically occur in agricultural
landscapes. One possible reason the agricultural strategies may have outperformed the urban strategies
is that the area of land that is available to these BMPs is much greater than the typical size and scale of an
These results suggest that the best management practices that landscape architects are frequently
using in urban environments may be applied to agricultural environments with confidence, especially the
Bioretention and the Infiltration Basin methods. Additionally, it may be worth considering agricultural best
practices for removing TSS, TVS, and reducing BOD, as these strategies (particularly constructed wetland
Basin and Grass Strips Buffer) performed well. In short, our research suggests an opportunity for the
designers and implementers of agricultural and urban water quality and stormwater management strategies
It also suggests that designers should think carefully about the specific needs of the site, as different
strategies are more effective at reducing certain kinds of pollution. For instance, if phosphorus removal is
the goal, then the Infiltration Basin is the strategy that outperforms all others. However, if NO removal is
the goal, then the Agricultural Constructed Wetland Basin is the best choice. The type and location of the
3

Choosing to adopt methods typically used in urban environments in agricultural environments may
bring other benefits. Landscape architects adopt a more stacked, heavily designed approach. Landscape
architects design sites that are meant to do much more than improve water quality. They attract users, build
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habitats for wildlife, provide places of relaxation, restoration, and recreation, and contribute to a healthy
economy. That is, a landscape architect’s approach to addressing water quality in agricultural environments
is likely to bring many other benefits, as well. For example, the rail-to-trails project in Illinois provides a
dynamically designed space that borders large areas of agricultural communities and could serve as
potential linear water treatment facilities as well as ecological restoration corridors and outdoor recreation
opportunities.

4.2. Limitations
This research has certain limitations. We were unable to collect any data for existing agricultural
sites participating in the CRP due to limited access and private property restrictions. Future researchers
should develop partnerships with farmers who are currently enrolled in the CRP and are willing to allow
In addition, this research does not address the cost of implementing a specialized designed facility
by a landscape architect and the process that designers have to undergo to partner with willing farmers.
Future research should develop a more detailed and integrated approach to becoming technical service
providers and provide alternative design solutions that landscape architects can implement within the

4

CONCLUSIONS

This research is a preliminary attempt to measure the effectiveness of urban vs. agricultural
methods for addressing water quality, to make a case for landscape architects’ involvement in agricultural
nutrient pollution mitigation strategies through a review of significant literature. Within the urban
environment, landscape architects often dominate the advancement of BMP strategies for improving water
quality. This is evident from the overall success of improved water quality by BMPs used in the urban
landscape. Because urban BMPs were seen to be at least as or more effective at reducing nutrient pollution
than most of the agricultural strategies, it can be concluded that landscape architects can provide significant
improvement to water quality conditions in the agricultural landscape. In addition, landscape stormwater
practices take into consideration more than the singular approach of improved water quality. They provide
ecological connectivity, economic stimulus, recreational opportunities, and biodiversity enhancement.
Urban design strategies implemented by landscape architects are currently considered multidimensional or
“stacked” in the overall implementation and application. A recent study on the current success of nutrient
reduction loss strategies (Christianson et al., 2018; Erickson, 2018) calls for a more stacked approach to
agricultural stormwater management, and rural BMPs designed by landscape architects are an ideal
Entering the area of agricultural landscapes will present several challenges for landscape
architects. Our initial work in this area has shown that there is distrust from farmers, who may feel like
people in urban environments criticize or promote agricultural solutions without understanding the
complexity of problems the agricultural industry faces. If landscape architects are to successfully work in
the agricultural industry, they will need to listen to stakeholders and learn from them about what the current
use and performance of the landscape has been and where there are areas for further water quality
development. In this role, Landscape architects can also function as negotiators between national programs
and private initiatives in order to promote m
Currently, the primary avenue for landscape architects’ intervention in the agricultural environment
is through individual partnerships with farmers. These partnerships are either privately funded or subsidized
through cost-share programs like the Conservation Reserve Program. The Conservation Reserve Program
only partners with Technical Service Providers to implement best management practices. More research
needs to be done to understand the training opportunities and costs associated with becoming Technical
Service Providers. It is likely that landscape architecture training programs already teach some of the skills
needed. What is needed for landscape architecture programs to train landscape architects to become
technical service providers, or could they advocate for an alternative approach to certification? If landscape
architecture students can be trained and certified as Technical Service Providers, they may be able to better
bridge the agricultural and urban design gap, and provide valuable insight into this burgeoning and essential
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In addition, the cost of landscape architect-managed urban stormwater strategies typically
outweighs the cost of agricultural strategies implemented by Technical Service Providers, in part because
landscape architects adopt more of a stacked approach, considering many other elements of the landscape
and designing multi-functional landscapes that bring other benefits. Landscape architects will need to make
the case that a stacked approach is beneficial in an agricultural environment to justify the added cost of
working with a landscape architect. Alternatively, landscape architects may need to develop strategies to
bring the cost of their work down to a level that is acceptable for the cost-share programs of the
Within the agricultural community in the U.S., the number of farmers implementing nutrient
reduction landscape strategies is minute compared to what is needed to effectively protect our waterways
from pollution. This is primarily because their implementation is not obligatory, but incentive driven. Given
the precarious and inconsistent nature of government funding, this approach to agricultural water
management seems limited to the realm of temporary solutions. This presents another opportunity.
Landscape architects should join others in the agricultural industry to advocate for policy reform. Future
research and lobbying is needed to determine the optimal approach for addressing stormwater runoff of
this objective.
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