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CMAQ-ISAM Domain

▪ Benish, Bash et al. developed 
estimates of emission source 
contributions to N deposition for the 
Chesapeake Bay airshed 

▪CMAQ model v5.3.2 with Integrated 
Source Apportionment Method (ISAM) 
▪ 12-km (111 x 103) grid cells  for the 

Chesapeake Bay airshed 
▪ ISAM used a reference average 

meteorological year of 2016 
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ISAM Airshed



Chesapeake Regions and Sources

▪ 6 Sources: (0a) Boundary, (0b) Untracked, (1) 
On-road mobile, (2) Other manure, (3) Poultry 
manure, (4) Power plants (EGUs), (5) Offroad 
mobile, (0c) Fertilizers, (6) Ships (CMVs)
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Others include Septic, Biosolids, Rapid Infiltration Basin, and Urban Spray Irrigation.  

Phase 6 estimates of Total Nitrogen (TN) input to the Chesapeake Bay Watershed
CAST 2019

WIP3

Atmospheric deposition 
was ~ 24% of total N input 
to the watershed in 2016
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Atmospheric deposition 
was ~ 34% of total N input 
to the watershed in 1985

[watershed + estuary]
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Others include Septic, Biosolids, Rapid Infiltration Basin, and Urban Spray Irrigation.  

Estimated decreasing TN delivery is due to a combination of changes in inputs, BMPs, and management actions.

WIP3

Phase 6 estimates of Total Nitrogen (TN) delivery to the Chesapeake Bay
CAST 2019

~ 34% of total N delivered from the 
watershed in 2016 was estimated to 

be from atmospheric deposition
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~ 31% of total N delivered from the 
watershed in 1985 was estimated 
to be from atmospheric deposition

[watershed + estuary]
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Budget for the Atmospheric Nitrogen[1][2] Emission/Deposition/Delivery

Integrated Analysis of CMAQ/ISAM and CAST

[1] Data are separately available for Ammonia (NHx) and Nitrate (NOx).
[2] Emissions bar include ~ 25% of total deposition (approx. 2% of the total airshed emissions) from outside the airshed boundary emissions.
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~ 0.7% from NHx deposition
~ 0.8% from NOx deposition



NHx Deposition to the Chesapeake Bay Watershed

7Source → Region
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NHx Deposition to the Chesapeake Bay Watershed
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CHESAPEAKE BAY AIRSHEDestimated effect of 1 pound 
change in emission
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NORTHEAST

Coefficients for fertilizer were estimated 
from Poultry and other manure
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CENTRAL

Coefficients for fertilizer were estimated 
from Poultry and other manure



-25.8

-6.0

-1.2

-7.2

 (30)

 (25)

 (20)

 (15)

 (10)

 (5)

 -

∆ Watershed 
Deposition

∆ Watershed 
Delivery

∆ Tidal 
Deposition

∆ Total 
Delivered

∆ 
To

ta
l N

itr
og

en
 (l

b)
M

ill
io

ns

▪We have developed delivery coefficients for the “Region – Source” scale. 
▪ Let’s consider a scenario where On Road N emissions were cut in half. 

“what-if” scenarios
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A reduction of 7M Lb. is 
substantial considering the level 

of effort of the Conowingo or 2025 
climate change planning targets.



▪We have developed delivery coefficients for the “Region – Source” scale. 
▪ Let’s consider a scenario where EGU N emissions were cut in half. 

“what-if” scenarios
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A reduction of about 2.5M Lb.
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▪ The end. 
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Others include Septic, Biosolids, Rapid Infiltration Basin, and Urban Spray Irrigation.  

Phase 6 estimates of Total Nitrogen (TN) input to the Chesapeake Bay Watershed
CAST 2019

WIP3

Atmospheric deposition 
was ~ 23% of total N input 
to the watershed in 2016
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[watershed only]

Atmospheric deposition 
was ~ 33% of total N input 
to the watershed in 1985



Others include Septic, Biosolids, Rapid Infiltration Basin, and Urban Spray Irrigation.  
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Estimated decreasing TN delivery is due a combination of changes in inputs, BMPs, and management actions.

WIP3

Phase 6 estimates of Total Nitrogen (TN) delivery to the Chesapeake Bay
CAST 2019

~ 29% of total N delivered from the 
watershed in 2016 was estimated to 

be from atmospheric deposition
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~ 27% of total N delivered from the 
watershed in 1985 was estimated 
to be from atmospheric deposition

[watershed only]
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NHx Deposition to the Chesapeake Bay WatershedNOx Deposition to the Chesapeake Bay Watershed
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NOx Deposition to the Chesapeake Bay Watershed
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