WRTC Meeting – July 12, 2012
Agenda Item #III.B.
COG’s Air –Water Modeling Interface --  List Of Questions For John Sherwell/Lewis Linker
See: http://www.epa.gov/reg3wapd/pdf/pdf_chesbay/FinalBayTMDL/CBayFinalTMDLSection6_final.pdf

http://www.epa.gov/reg3wapd/pdf/pdf_chesbay/FinalBayTMDL/AppendixLAtmosNDepositionAllocations_final.pdf

ftp://ftp.chesapeakebay.net/Modeling/P5Documentation/SECTION_5.pdf


1. What air emission inventories were used for the 2020 Air Allocation scenarios?
The 2002 emission inventory was used.

1. What specific air regulations were assumed to be in place for the 2020 Air Allocation scenario?
The air allocation scenario represents emission reductions from regulations implemented through the CAA authority to meet National Ambient Air Quality Standards for criteria pollutants in 2020. The air allocation scenario includes the following: 
The Clean Air Interstate Rule (CAIR) with second phase and the Clean Air Mercury Rule (CAMR) 
The Regional Haze Rule and guidelines for Best Available Retrofit Technology (BART) 
The On-Road Light Duty Tier 2 Rule 
The Clean Heavy Duty Truck and Bus Rule 
The Clean Air Non-Road Diesel Tier 4 Rule 
The Locomotive and Marine Diesel Rule 
The Non-road Large and Small Spark-Ignition Engines Programs 
The Hospital/Medical Waste Incinerator Regulations 

The controls described above were modeled using the Community Multiscale Air Quality (CMAQ) national model, which enabled quantification of deposition direct to the Chesapeake Bay tidal waters to be determined. Information on the CMAQ modeling analysis is at http://www.epa.gov/cair/technical.html. 


1. How much air NOx reduction was credited in development of the existing Bay TMDL?
In determining the allowable loading from air deposition, EPA separated the nitrogen atmospheric deposition into two discreet parcels: (1) atmospheric deposition occurring on the land and nontidal waters in the Bay watershed, which is subsequently transported to the Bay; and (2) atmospheric deposition occurring directly onto the Bay tidal surface waters. 
The deposition on the land becomes part of the allocated load to the jurisdictions because the atmospheric nitrogen deposited on the land becomes mixed with the nitrogen loadings from the land-based sources and, therefore, becomes indistinguishable from land-based sources. Furthermore, once the nitrogen is deposited on the land, it would be managed and controlled along with other sources of nitrogen that are present on that parcel of land. In contrast, the atmospheric nitrogen deposited directly to tidal surface waters is a direct loading with no land-based management controls and, therefore, needs to be linked directly back to the air sources and air emission controls. For more detailed discussion, see Appendix L: http://www.epa.gov/reg3wapd/pdf/pdf_chesbay/FinalBayTMDL/AppendixLAtmosNDepositionAllocations_final.pdf
EPA included an explicit basinwide nitrogen atmospheric deposition allocation in the Bay TMDL and determined it to be 15.7 million pounds per year of nitrogen atmospheric deposition loads direct to Chesapeake Bay tidal tributary and embayment waters (Appendix L) (see Section 9.1). Activities associated with implementation of CAA regulations by EPA and the jurisdictions through 2020 will ensure achievement of that allocation and are already accounted for within the jurisdictions’ major river basin nitrogen allocations. Any additional nitrogen reductions realized through more stringent air pollution controls at the jurisdictional level, beyond minimum federal requirements to meet air quality standards, may be credited to the individual jurisdictions through future revisions to the jurisdictions’ WIPs, 2-year milestones, and the Chesapeake Bay TMDL tracking and accounting framework (Appendix L). 
In determining the amount of air controls to be used as a basis for the Bay TMDL air allocation, EPA relied on current laws and regulations under the CAA. Those requirements, together with national air modeling analysis, provided the resulting allocated air load from direct deposition to the tidal surface waters of the Bay and its tidal tributaries (Appendix L). 

1. How were the air NOx reductions that were credited for the Bay TMDL allocated among the states/river basins/sources?
The deposition on the land becomes part of the allocated load to the jurisdictions because the air deposition on the land becomes mixed with the nitrogen loadings from the land based sources and, therefore, becomes indistinguishable from land based sources. Furthermore, once the nitrogen is deposited on the land, it would be managed and controlled along with other sources of nitrogen that are present on that parcel of land. That is also called the referenced allocation as Clean Air Act mandates nationwide reductions, as estimated in the CMAQ 2020 scenario, are required to reduce the air deposition to the watershed and are assumed to be in place as the Bay watershed jurisdictions finalize and implement their Watershed Implementation Plans to reduce nitrogen loads further with land-based Best Management Practices (BMPs). In contrast, the nitrogen deposition directly to the Bay’s tidal surface waters is a direct loading with no land-based management controls and, therefore, needs to be linked directly back to the air sources and air controls as EPA’s allocation of atmospheric nitrogen deposition. 



1. Is the proportion of air deposition of nutrients that occurs directly onto water surfaces the only portion that EPA directly allocates and what is the percentage of this amount in comparison to total air deposition of nitrogen in the Bay watershed?

A graphic of air deposition is shown below and a very preliminary, first order estimate of the proportions of deposition to watershed to tidal Bay are about 9:1. 
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1. 
Has there been any thought given to what new (as in post-2020 Air Allocation Scenario) “on the books” air quality measures and what other “on the way”  measures could be considered to assist states and local governments in developing WIPs? 
Any additional nitrogen reductions realized through more stringent air pollution controls at the jurisdictional level, beyond federal requirements to meet air quality standards, may be credited to the individual jurisdictions through future revisions to the jurisdictions’ Watershed Implementation Plans, 2-year milestones, and the Chesapeake Bay TMDL tracking and accounting framework. 

1. Are the air components of the Bay Program’s modeling suite – CMAQ  and the wet deposition regression model – slated for upgrades between now and the 2017 re-evaluation and, if so, does it make sense to run new air scenarios using the old version of the model or to wait until the new version is available?
A number of new scenarios are planed that will use CMAQ’s new ammonia chemistry bidirectional simulation and will update the emissions data and air emission regulations


1. Are there general rules about the relationship between NOx emissions reductions and reductions in nitrogen deposition to the Bay watershed that allow us to estimate the nutrient reduction potential of air quality measures without running a full-fledged scenario through the Bay Program suite of models?
Those relationships are being developed in CMAQ in order to estimate a relative exchange for air and watershed reductions for nitrogen.
There are other modeling systems that are being investigated that can run “what if” scenarios that can provide an estimate of what benefits individual source controls or regional regulations may provide.  These scenarios would ultimately need to be run in the Bay Model framework for consistency.


1. Can individual states (or even smaller units of government) have emission reduction measures (such as Maryland’s Healthy Air Act or Clean Cars Program) modeled thru the Bay Program’s suite of models for their impact on water quality nitrogen loads?
It is possible using the modeling system identified in #8 to identify potential benefits from individual or regional actions.  The model generates a source – receptor relationship between each source in the emissions inventory and a N-load delivered to the Bay.  Changes in a source or class of sources produce a proportional change at the receptor.  In this system, the dispersion model only needs to be rerun if sources are added or removed or if different met data set is chosen.
Currently there is no “hand holding” between the Bay Model and the source receptor model, but there is interest from EPA Region III and the Bay Program to integrate these approaches.


1. How much does air deposition fluctuate on a daily basis? Would episodic air quality measures, such as efforts to reduce travel on high-ozone days, have a measurable impact on the deposition of airborne nutrients?
Unlike ozone whose formation is dynamically linked to its chemical precursors, deposition is a (relatively) slow integration of the species being deposited.  Activity associated with an ozone action day event will affect only a few days in the annual deposition cycle and so have a small effect.  Further on high ozone days, nitrogen precursors are cycled more rapidly, but the same level of precursors are available on “regular” air days and they are all subject to the same deposition processes. 


1. How is output from the air deposition models that depend on meteorological inputs handled under the Bay Program’s 1990-2000 assessment period for measuring TMDL compliance?
We use estimates of the day to day wet and dryfall for each day of the 1991 to 2000 period as documented in TMDL (Appendix L).
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