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Are water quality policies hitting runoff
hotspots? Maps reveal a disconnect

Summary with government officials and NGO representatives re-

. . . . . .. vealed barriers to spatially targeting phosphorus hotspots.
Mapping where soil erosion and nutrient reduction policies P ¥ targeting phosp p

are applied on the landscape provides a holistic view of Findings
how multiple government efforts work together to improve A

. . .. . Targeting phosphorus hotspots
lake water quality, enhancing decision making. Maps of
Although widely varied, the full palette of policies im-
plemented in the watershed is missing some of the areas
of greatest concern to surface water quality—there was a
negative correlation between intervention coverage and
chkg round phosphorus hotspots. Overall, urban areas—especially
in and around Madison, the largest municipality in the

watershed—contain the highest concentration of policies,

Wisconsin’s Yahara Watershed revealed a disconnect be-
tween where policies are applied and where major sources
of phosphorus pollution are located.

In the United States, all levels of government—federal,

state, county, and municipal—apply erosion and nutrient

runoff reduction policies to a landscape in myriad shapes indicating that urban areas receive more policy interven-

and forms, including incentives (e.g, grants to implement tion. Yet, phosphorus hotspots are concentrated primarily

. . . in agricultural areas. This disconnect may be the result
reduction measures), regulations (e.g. land use restric-

tions), land acquisitions (e.g., establishing parks), and of implementation barriers and implies the need for a

direct management practices (e.g., creating stormwater more integrated approach to targeting hotspots across the

basins). This multilevel governance system has benefits, urban-rural gradient.
such as adaptability and more resources, but it can be
difficult to get a clear picture of where and how progress [otal Interverions hesphorcs eld
is being made. This study examined Wisconsin’s Yahara
Watershed, an urbanizing agricultural region where most
water quality policies target phosphorus runoff, to reveal
where the policies overlap or stand alone and whether they
are hitting areas of greatest concern to water quality, or

phosphorus hotspots.

Research Design
The research team used ArcGIS to map publicly fund-

ed, land-based policy interventions to reduce nutrient Cumistive area of interventions Phosphorus (kghaiyr)

(phosphorus and nitrogen) and sediment runoff to surface = '__Hm ETTRTRTT D_:D,msz
waters in the Yahara Watershed that were implemented be-

tween 2007 and 2012, totaling 35 policies. They compared These maps compare policy applications (left) with phosphorus

. . . . . ields (vight). Red indicates high numbers of policies and high
the locations of interventions with total phosphorus yields > (right) € yp &

amounts of phosphorus runoff, respectively; white indicates no
for the year 2008 across 300 subwatersheds, as modeled by

data available. As an example of the disconnect between the
the widely used Soil and Water Assessment Tool (SWAT). number of policies applied and phosphorus hotspots, look to the
Document analyses, meeting observations, and interviews Madison isthmus between the top two lakes (in blue).



Spatial configuration of policies

The spatial extent and location of the interventions varied
by level of government and type of tool deployed. In terms
of their rulemaking functions, state-created policies covered
the largest percentage of the landscape. In terms of the
implementation of those rules, county-led efforts covered
the largest percentage, revealing the County’s critical role
in implementation. Regulatory tools encompassed far more
area than incentives, acquisitions, and direct management.

Barriers to spatial targeting for water quality
protection

The team identified four major barriers to targeting phos-
phorus hotspots. First, there is insufficient farmer partic-
ipation in incentive programs to reduce nutrient runoff,
which is related to the programs’ voluntary nature. Second,
funding constraints and programmatic structure, such as the
limited funding available through Clean Water Act grants
and the need to rapidly recruit land owners to participate

in new programs, can constrain targeting and participation
in policies. Third, incomplete or inaccessible data on soil
phosphorus, farm management, nutrient reduction out-
comes, and costs inhibit the capacity
to target hotspots. Finally, there is
tension between funding equity

and efficiency; pressure to equally

Rulemaking Level
Federal

allocate funding to land owners to
implement best management practices
can conflict with the efficiency goal
of targeting funding at phosphorus
hotspots.

Implementing Level

These maps show the total percent area of
interventions at the rulemaking and imple-
mentation levels across the Yahara Water-
shed, divided into 300 subwatersheds. The
darker the subwatershed, the higher occur-

rence of interventions.

Implications
Understanding where nutrient and sediment reduction ef-
forts exist on a landscape is a first step to figuring out how
to improve these efforts. Spatial targeting can help improve
the efficiency of these efforts and the money spent on them.
This study’s findings indicate a disconnect between where
policies are applied in the Yahara Watershed and where
the major sources of phosphorus pollution, or hotspots, are
located. This does not mean existing policies are ineffective
at reducing nutrient and sediment runoff. Instead, it reveals
policies are missing some of the areas of greatest concern to
surface water quality.

In overcoming barriers to hitting phosphorus hotspots,
the type of policy tool matters, as each produces differ-
ent results and is appropriate for different areas. Program
rules should better enable and encourage targeting, such as
lengthening grant cycles to allow agency staff more time to
build relationships with land managers and, thus, increase
participation. Moreover, improving access to data and inter-
governmental coordination could improve hotspot targeting
at the landscape level.
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