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This information is being provided to meet the need for timely best science. 
The information is provided on the condition that neither the U.S. Geological 

Survey nor the U.S. Government shall be held liable for any damages 
resulting from the authorized or unauthorized use of the information.



Phase 6 documentation, 
section 3
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Phase 6 inputs
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What is the effect of emission reductions?

4Source: Phase 6 documentation

These are currently in use but can change with the new ISAM model runs.
Based on 2013 version of CMAQ source attribution by State for NOx only.

https://d18lev1ok5leia.cloudfront.net/chesapeakebay/docume
nts/rdennis3_ches_bay_nox_sce_attribution_cbayjan13.pdf



Chesapeake Bay Program Modeling System

Hood et al. 2021 https://doi.org/10.1016/j.ecolmodel.2021.109635
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CMAQ

https://www.epa.gov/cmaq/overview-science-processes-cmaq 6



CMAQ Integrated Source Apportionment 
Method (ISAM)

ISAM

EGU (E)

Mobile (M)

Nonroad
(N)

Manure (A)

Poultry (P)

CMV (C)

Geographic emission source regions

Emission source categories
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Benish et  al., 2023 in review

Fertilizer assumed equal to the weighted average of manure and poultry
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CMAQ Integrated Source Apportionment 
Method (ISAM)

Geographic emission source regions

9
Benish et  al., 2023 in review

0.55%



CMAQ Integrated Source Apportionment 
Method (ISAM)

Geographic emission source regions
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Benish et  al., 2023 in review

2.11%



CMAQ Integrated Source Apportionment 
Method (ISAM)

Geographic emission source regions
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Benish et  al., 2023 in review

3.89%



12



13



Summary

• Atmospheric deposition is a large, but decreasing, source of nitrogen 
to the Bay watershed.

• New model runs allow us to identify source-receptor relationships 
between regions for different types of emission sources with more 
specificity than previous runs

• New model runs are similar to earlier runs for NOx

• Earlier assumptions for NHx are proving too optimistic

• Transport between emission and tidal waters is not efficient
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Decisions

• MWG asked to approve this method
• Values will be updated once P7 CAST is finalized

• WQGIT will be asked if it should be used in P6 as well as P7
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