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Why is N Removal (i.&lenitrification) Important?

Global Reactive Nitrogen Creation
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Nitrogen Pollution Is An Expensive Problem

$ A Potential health and environmental damages due to
anthropogenic N tota$210 billionyr -1 (Sobotaet al. 2015)

Human health
$ A Wastewater Infrastructure is failing (ASCE 2013) and capital
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investments of$15 billion yrt are needed to address needs
A Inadequate capacity
A Aging pipes
A Increasing permitting standards
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InstreamNitrogen Removal Capacity of Networks

= 15 to 76 Y%emoval @enitrification) of nonpoint
dissolved inorganic nitrogen (DIN) inputs
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InstreamNitrogen Removal Capacity of Networks

Research Questions

’” v (1) How much N removatiénitrification)

\ do rivers contribute to contemporary
h wastewater treatment in the
S northeast US?

\
\ (2) How do WWTP regulations
\ (i.,e. TN removal efficiencies)
. influence this aquatic ecosystern
service and total river N export?



Modeling Approach



Framework for Aquatic Modeling in the Earth System
(FrAME$

Vertical Water Balance:

- Inputs:precip, airT, soil data, and land use
Snowpack ﬁ - Simulated at daily time step
I \_J Horizontal Discharge Routing:
Lawnd / - > RQny - Muskingumchannelrouting
S Root | Channel Width and Depth:
Zone il - Simulated using discharge scaling function
LN I . . .
1/>F,c§)0| Discharge Calibration:
- RQa - Utilized headwater discharge data from US
= :l/'\ Biogeochemical Applications:
Shall S @ .
Grgu(rjl\évwater @ - DIN removal\(ollheimet al. 2013)
Detention Pool RQw - Watertemperature (Stewart et al. 2013)
- Chloridemass balanceZuidemaln Reviewy

- Fecal Coliform processing (Huang, In Prep
- Terrestrialaquatic linkagesSamalin Prep)



Study Domain and Time Period L

Model Duration: 200@ 2010 .
Grid Cell Resolution: 3 min Lat. By 3 min Lon (=22 km T
Climate: MERRAR(eneckeet al. 2011)

- Penobscot
- Merrimack

Connecticut

Hudson

Delaware
Susquehanna
Potomac

James




Non-point Nitrogen Inputs

Agriculture Runoff DIN Concentrations
(Jordan et al. 1997)

= d%Agr, Baseflowindex)

Percent Human

Land Use
(YAgr+ YeV)

Developed Runoff
DIN Concentrations
(Wollheimet al. 2008)

= d%Dev., Daily Runoff)



