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Objectives
• Assess utility of geospatial data at multiple 

scales for siting and understanding 
constraints of artificial N sinks in the 
Chesapeake Bay and Upper Mississippi 
Watersheds

• Develop state-level soil survey 
interpretations to assess and enhance the 
utility of soil survey data for the siting of 
artificial N sinks

• Outreach/training



Four Scale Approach

• Identify broad spatial 
trends, such as climatic 
variations and regions 
with high nitrogen 
inputs

• Physiographic analysis

Watershed Scale



• Maps relevant to 
county-level 
planning and siting.

County Scale – Somerset 
County, MD

Four Scale Approach



• Allows for analysis of 
landscape-scale 
processes

Catchment Scale

Four Scale Approach



Four Scale Approach

• Provide information for 
on-site investigations 
and installations

Field Scale



SPARROW
• SPAtially Referenced 

Regressions On 
Watershed attributes

• Predicts N fluxes and 
delivery on catchment 
basis



Identify catchments of 
interest

Using SPARROW at the 
county-scale



• Maryland Department of 
Planning Land Use Data

• Artificial nitrogen sinks 
would be ideally located at 
edge of field in cropland

Catchment Scale

Land Use



• Flow accumulation 
generated from Lidar

• White areas depict 
predicted flowpaths, areas 
that may collect runoff

• Requires field verification

Field Scale

Flow Accumulation
Cropland

Wetland

River



Soil survey interpretations
• Develop, implement, and assess two new 

interpretations for the states of Maryland, 
Delaware, and Illinois

• Carbon Bioreactors
• Constructed Wetlands for Agricultural N 
Treatment

• NRCS collaborators: Amanda Moore (MD & 
DE), Gary Struben (IL)

• Primarily focusing on soil hydrologic 
properties



Web Soil Survey



• Drained wetlands may be 
appropriate for wetland 
restoration at edge of field

Hydric Soils
Field Scale Cropland

Wetland

River



• A measure of 
seasonally high water 
table under undrained 
conditions

• Flow accumulation 
points on border of 
MWD and VPD soils

Natural Soil Drainage 
Class

Field Scale Cropland

Wetland



• Ksat may help 
constrain estimates of 
flow rate into a 
nitrogen sink

Saturated Hydraulic 
Conductivity (Ksat)

Field Scale Cropland

Wetland



Additional data sets
• Climate
• Land drainage
• Cropping systems
• Surficial geology
• Watershed water quality models (such as 

the Chesapeake Bay Watershed model)
• Physiographic provinces
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