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Today’s Mini-Session

• Introduction

• Goals & Methods

• N-Sink maps

• Interactive Web tool
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Unindicted Co-Conspirators

• University of Rhode Island Dept. of Natural 
Resources Science
Ø Art Gold, Q Kellogg

• UConn Center for Land Use Education & Research
Ø Chet Arnold, Cary Chadwick, Rachel Lei, Emily Wilson, Dave Dickson

• EPA Office of Research & Development (Ada, OK and 
Narragansett, RI)
Ø Ken Forshay, Jeff Hollister

• EPA Region 1
Ø Mark Voorhees, Ian Dombroski

Art Gold diagrams the game-winning play (Hollister 
to the post) at a recent N-Sink team meeting…



More at:



Background
• Nitrogen (N) pollution is a growing problem in coastal waters 

and the watersheds/communities that drain to them.

• Decision makers need a better understanding of the 
relationships between land use and the fate and transport of N.
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Our  goals
• Create a planning and visualization tool for users to 

explore the relationship of land use to N pollution 
of their coastal waters
ü broad applicability
ü easy to use/understand

ü accessible online
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• Anchor the tool in a land use context by identifying 
specific areas in watersheds important to N pollution 
management.
ü sink areas (wetlands, riparian areas, ponds & lakes)

ü areas with high likelihood of efficient N transport



Caveats, explanations, disclaimers
N-Sink:
• is a decision support tool, not a rigorous model
• uses widely available national datasets rather than field data
• focuses on sinks and their importance rather than calculations of 

sources/loadings
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Shifts attention to the watershed, 
rather than the receiving waters



Geospatial Data Sources

1. Hydrography (NHD-Plus V2) 
a. NHD, NED, WBD
b. Catchment characteristics, cumulative drainage area characteristics, flow 

direction, flow accumulation, elevation grids
c. Flow rate & velocity for each reach in the stream network

2. Soils from USDA/NRCS Soil Survey Geographic (SSURGO) Database

3. Land cover from 2016 National Land Cover Data (NLCD 2016)

Uses widely available (national) spatial datasets



Methods

• Uses Particle Tracking to estimate 
N pathway from source to 
receiving water

• Estimates N removal based on 
characteristics of landscape sinks 
along that pathway

https://clear.uconn.edu/projects/nsink/about.htm
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https://clear.uconn.edu/projects/nsink/about.htm


A focus on retention time

• Ponds/lakes/reservoirs
• Based on Pond area/Catchment area 

(NHD Plus V2)

• Stream reaches
• Based on velocity in stream reach (NHD Plus V2)



The N-Sink Maps



1. Removal Efficiency

• Removal rates are based on 
research results from the literature

• Darker green color indicates higher 
percent of N removal.
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sink areas

Implications: IWWC operations, riparian 
corridor protection/restoration, open space 
acquisitions

Ø Estimates percent of N removal in landscape sinks



2. Transport Index

• Uses particle tracking 

• Estimates percent of N reaching 
downstream receiving water

• Warmer color indicates higher efficiency 
of N transport
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“leaky” areas

Implications: controls for existing land 
uses, zoning review for future land uses

Ø Estimates cumulative N removal along a pathway 
originating at a given location



3. Delivery Index

§ Calculates N loading rates based on NLCD 
& literature values 

§ Multiplies loading rate by Transport Index

• Darker red color indicates combination of 
high loading and high delivery efficiency
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areas of 

concern

Implications: source controls, 
monitoring(?), focus on loading estimates

Ø Estimates relative amount of N being transported 
from a given location to receiving water



Extent of the web tool

• HUC-12 level of organization
• Covers all of CT and RI coastlines
• 76 (!) coastal watersheds!



Workflow: from R to Arc
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explained 
(kind of)

get thee to 
github

https://github.com/jhollist/nsink

not today!
not today!

https://s.uconn.edu/nsink



N-Sink 
Web Tool

An interactive decision support tool to 
visualize, explore and analyze N-Sink maps online
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