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Following the designation of an area as non-attainment for the criteria pollutant Ozone, 
the Clean Air Act requires submission of an implementation plan, commonly referred to 
as State Implementation Plan (SIP), demonstrating as to how that area will be meeting the 
NAAQS in the time period established by the Act. Several areas of the OTR were 
designated as being in nonattainment for 8-hr ozone (see 
http://www.epa.gov/ozonedesignations/) with a maximum attainment date of June 2009 
and June 2010. However, given that ozone precursors also contribute to PM2.5 and other 
logistics, it was recommended and agreed by the member states that the future year for 
demonstrating attainment would be 2009. Therefore the OTR states initiated the 
development of emissions inventories reflecting growth and control from 2002 to 2009 as 
well as for 2012 and 2018. The 2018 inventory was in response to the need for 
submission of regional haze SIP, and the 2012 as a next step in the event that attainment 
for ozone was not feasible in 2009.  
 
Future year emissions inventories within the OTR 
 
The OTR states through MANE-VU contracted MACTEC Federal Programs (called 
Contractor) develop the 2009, 2012 and 2018 inventories based upon 2002 inventories 
that the states had previously developed for use in the base year model work. The 
Contractor in consultation with the states developed the necessary growth and control 
factors and applied to the 2002 inventory. It should be noted that emissions for mobile 
sources and the electric energy generating units (EGUs) was not part of the Contractor’s 
effort. The states provided VADEQ and NESCAUM appropriate MOBILE 6 input files 
along with the projected VMTs, which coupled with the hourly gridded temperature 
information was used to generate mobile source emissions. As for the emissions from the 
EGU sector, the inter-RPO work group utilized the Integrated Planning Model (IPM) to 
develop the state and unit-level emissions. Details on these topics can be found in 
MACTEC (2007) for non-EGU sectors and in ICF (2005a, 2005b) for the EGU sector. 
These inventories are identified as 2009 on the way (2009OTW), since they reflect all 
emission control measures that were promulgated or would become effective on or before 
2009.  
 
In addition to these OTW inventories, states have also requested the development of what 
is termed as beyond on the way (BOTW) inventories for 2009, 2012, and 2018. These 
inventories are to be based on additional OTC model rules, which would result in 
reduction in emissions from specific source categories. Details on the development of 
these controls and the corresponding inventories can be found in MACTEC (2007). 
 
Future year emission inventories outside the OTR 
 
MANE-VU obtained inventories for 2009OTW and 2018OTW as part of the inter-RPO 
workgroup. However, only MRPO provided emissions for 2012OTW. For the VISTAS 
region, 2012 emissions were obtained by interpolating area, nonroad, and non-EGU 
emissions between 2009 and 2018. For mobile sources, VMT were interpolated between 
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2009 and 2018 and the 2012 emissions were calculated with MOBILE6 using these 
interpolated VMT and 2012 emission factors. For the CENRAP region, no 2012 
emissions were generated, and therefore the 2009 emissions were used in the 2012 
CMAQ simulation. 
 
Canadian Emissions 
 
In the case of Canadian emissions, 2010 and 2020 area, non-road, and mobile source 
emissions were obtained from USEPA 
(ftp://ftp.epa.gov/EmisInventory/canada_2000inventory/).  
Primary PM2.5 and PM10 emissions for the SCCs listed in 
http://www.epa.gov/ttn/chief/emch/invent/tf_scc_list2002nei_v2.xls were divided by a 
factor of 4 to account for the fugitive dust transport fraction correction. EGU point source 
emissions for 2010 and 2020 were obtained from Environment Canada (Bloomer, 2006), 
while non-EGU point source emissions were assumed to be the same as those developed 
for 2002 and described elsewhere (see TSD-1c). The 2010 inventories were used in 
preparing CMAQ input files for the 2009OTW, 2009BOTW, and 2012BOTW scenarios. 
 
Emissions processing – Application of SMOKE 
 
The 2009OTW, 2009BOTW, and 2012 BOTW inventories were processed by VADEQ 
and NYSDEC using a template similar to that was used for processing 2002 base year 
emissions (see TSD-1d, TSD-1j) for the 12 km domain. In particular, all gridding and 
speciation profiles and cross-reference files as well as all temporal allocation profiles and 
cross-reference files used in the 2002 processing were also used for future year 
processing.  For each day, the following files were prepared: 
 
2009OTW: 
 

• MANE-VU 
o 2009 OTW V3 area source (VADEQ) 
o 2009 V3 nonroad source (VADEQ) 
o 2009 mobile source (NYSDEC) 
o 2009 OTW V3 non-EGU point source (VADEQ) 
o 2009 IPM2.1.9. EGU point source (VADEQ) 
o 2009 EGU point source, IPM2.1.9. non-fossil fuel units (VADEQ) 

• VISTAS 
o 2009 BaseG area source (VADEQ) 
o 2009 BaseG nonroad source (VADEQ) 
o 2009 BaseG non-EGU point source (VADEQ) 
o 2009 IPM2.1.9. EGU point source (incl. post-IPM adjustments) (VADEQ) 
o 2009 BaseG low-level fires (VADEQ) 
o 2009 BaseG elevated source fires (VADEQ) 

• MRPO 
o 2009 BaseK area source (NYSDEC) 
o 2009 BaseK area source NH3/dust (NYSDEC) 
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o 2009 BaseK nonroad source (NYSDEC) 
o 2009 non-EGU point source (VADEQ) 
o 2009 IPM2.1.9. EGU point source (incl. post-IPM adjustments) (VADEQ) 

• CENRAP 
o 2009 BaseB area source (VADEQ) 
o 2009 BaseB nonroad source (VADEQ) 
o 2009 non-EGU point source (VADEQ) 
o 2009 IPM2.1.9. EGU point source (VADEQ) 

• VISTAS/MRPO/CENRAP (“non-MANE-VU RPOs”) 
o 2009 mobile sources for all non-MANE-VU RPOs as implemented in 

VISTAS 2009 BaseG processing (VADEQ) 
• Canada 

o 2010 area sources (NYSDEC) 
o 2010 nonroad sources (NYSDEC) 
o 2010 mobile sources (NYSDEC) 
o point sources (2002 non-EGU point sources; 2010 EGU point sources 

from IPM) (NYSDEC) 
• Biogenics 

o Same as for 2002 base case, calculated with hourly MM5 meteorological 
fields for 2002 (NYSDEC) 

 
2009 BOTW: 
 
As above for 2009 OTW, with the following two exceptions: 
 

• MANE-VU 
o 2009 BOTW V3 area source (NYSDEC) 
o 2009 BOTW V3 non-EGU point source (NYSDEC) 

 
2012 BOTW:  
 

• MANE-VU 
o 2012 OTW V3 area source (NYSDEC) 
o 2012 V3 nonroad source (NYSDEC) 
o 2012 mobile source (NYSDEC) 
o 2012 OTW V3 non-EGU point source (NYSDEC) 
o 2012 IPM2.1.9. EGU point source (NYSDEC) 
o 2009 EGU point source, IPM2.1.9. non-fossil fuel units (VADEQ) 

• VISTAS 
o 2012 BaseG area source (interpolated between 2009 BaseG and 2018 

BaseG) (NYSDEC) 
o 2012 BaseG nonroad source (interpolated between 2009 BaseG and 2018 

BaseG) (NYSDEC) 
o 2012 BaseG mobile source (interpolated VMT between 2009 BaseG and 

2018 BaseG) (NYSDEC) 
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o 2012 BaseG non-EGU point source (interpolated between 2009 BaseG 
and 2018 BaseG) (NYSDEC) 

o 2012 IPM2.1.9. EGU point source (incl. post-IPM adjustments) 
(NYSDEC) 

o 2009 BaseG low-level fires (VADEQ) 
o 2009 BaseG elevated source fires (VADEQ) 

• MRPO 
o 2012 BaseK area source (NYSDEC) 
o 2012 BaseK area source NH3/dust (NYSDEC) 
o 2012 BaseK nonroad source (NYSDEC) 
o 2012 BaseK nonroad source (NYSDEC) 
o 2012 non-EGU point source (NYSDEC) 
o 2012 IPM2.1.9. EGU point source (incl. post-IPM adjustments) 

(NYSDEC) 
• CENRAP 

o 2009 BaseB area source (VADEQ) 
o 2009 BaseB nonroad source (VADEQ) 
o 2009 mobile source (based on VISTAS 2009 BaseG processing) 

(NYSDEC) 
o 2009 non-EGU point source (VADEQ) 
o 2009 IPM2.1.9. EGU point source (VADEQ) 

• Canada 
o 2010 area sources (NYSDEC) 
o 2010 nonroad sources (NYSDEC) 
o 2010 mobile sources (NYSDEC) 
o point sources (2002 non-EGU point sources; 2010 EGU point sources 

from IPM) (NYSDEC) 
• Biogenics 

o Same as for 2002 base case, calculated with hourly MM5 meteorological 
fields for 2002 

 
 
References 
 
ICF (2005a) IPM documentation for VISTAS IPM run –e-mail and other 
communications. Gopal Sistla (gsistla@dec.state.ny.us) 
 
ICF (2005b) Future Year Electricity Generating Sector Emission Inventory Development 
Using the Integrated Planning Model (IPM®) in Support of Fine Particulate Mass and 
Visibility Modeling in the VISTAS and Midwest RPO Regions (Final Report) Prepared 
by ICF Resources, L.L.C., 9300 Lee Highway, Fairfax,VA. 

MACTEC (2007) Development of Emission Projection for 2009, 2012, and 2018 for 
nonEGU point, area, and nonroad sources in the MANE-VU region. 
www.marama.org/reports  

 5

mailto:gsistla@dec.state.ny.us
http://www.marama.org/reports


 
Bloomer, Bryan (2006) Bloomer.Bryan@epamail.epa.gov Personal communication to 
Gopal Sistla (gsistla@dec.state.ny.us)   
 
TSD-1c (2006) Emissions Processing for 2002 OTC Regional and Urban 12km Base year 
simulation 
 
TSD-1d (2006) 8-h Ozone Modeling using the SMOKE/CMAQ system 
 
TSD-1j (2007) Emission processing for OTC 2009 OTW/OB 12km CMAQ Simulations 
 
 
 
    

 6

mailto:Bloomer.Bryan@epamail.epa.gov
mailto:gsistla@dec.state.ny.us


 
TSD-1g 

 
 
 
 
 
 
 

Relative Response Factor (RRF)  
and “Modeled Attainment Test” 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bureau of Air Quality Analysis and Research 

Division of Air Resources 

New York State Department of Environmental Conservation 

Albany, NY 12233 
 
 
 
 
 

March 19, 2007 
 
 
 
 
 
 



 
 

EPA guidance (EPA 2005) and the subsequent document (EPA 2006) require the use of a 
modeled attainment test which is described as a procedure in which an air quality model 
is used to simulate current and future air quality. If future estimates of ozone 
concentrations are <= 84 ppb, then this element of the attainment test is satisfied. A 
modeled attainment demonstration that consists of (a) analyses which estimate whether 
selected emissions reductions will result in ambient concentrations that meet the NAAQS 
or progress goals and (b) an identified set of control measures which will result in the 
required emissions reductions is provided elsewhere.  
 
For this modeled attainment test, model estimates are used in a “relative” rather than 
“absolute” sense. That is, one calculates the ratio of the model’s future to current 
(baseline) predictions at ozone monitors. These ratios are called relative response factors 
(RRF). Future ozone concentrations are estimated at existing monitoring sites by 
multiplying modeled RRF at locations “near” each monitor by the observation-based 
monitor-specific “baseline” ozone design value. Therefore, the following equation 
describes approach as applied to a monitoring site i: 
 

 (DVF)i = (RRF)i x (DVC)i                                        (Equation 1) 
 
Where (DVC)i is the baseline concentration monitored at site i; (RRF)i is the relative 
response factor, calculated for site i, and (DVF)i is the estimated future design value for 
site i. The RRF is the ratio of the future 8-hour daily maximum concentration predicted at 
a monitor to the baseline 8-hour daily maximum concentration predicted at the monitor 
location averaged over multiple days determined from the base case. 
 
The following sections describe the calculation of each of the elements in Equation 1 as 
implemented by NYSDEC through an in-house computer program (fortran). Note, the 
subscript “i” from equation is dropped in the following description. However, all 
calculations are still performed on a monitor-by-monitor basis. 
 
1. Calculation of DVC 
 
Design values (DV) at each monitoring site are calculated in accordance with 40 CFR 
Part 50.10, Appendix I. The DV is calculated as the 3 year average of the fourth highest 
monitored daily 8-hour maximum value at each monitoring site. For example, the design 
value for the 2000-2002 is the average of the fourth highest monitored daily 8-hour 
maximum values in 2000, 2001 and 2002. Design values are labeled with the last year of 
the design value period, i.e. the design value for the 2000 – 2002 is labeled as “2002 
design value”. 
 
For the “modeled attainment test”, the guidance defines the DVC in Equation 1 as the 
average of the design values, which straddle the baseline inventory year. In our case, the 
baseline inventory year is 2002. Therefore, DVC is the average of the “2002 design 
value” (determined from 2000-2002 observations), the “2003 design value” (determined 
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from 2001-2003 observations), and the “2004 design value” (determined from 2002-2004 
observations). Consequently, DVC is derived from observations covering a five year 
period and is a weighted average with 2002 observations “weighted” three times, 2001 
and 2003 observations weighted twice, and 2000 and 2004 observations weighted once. 
 
The following criteria concerning missing DV were implemented in the fortran code 
calculating DVC: 
 

• For monitors with only four years of consecutive data, the guidance allows DVC 
to be computed as the average of two DV within that period. 

• For monitors with only three years of consecutive data, the DVC is equal to the 
DV calculated for that three year period 

• For monitors with less than three years of consecutive data, no DVC can be 
estimated  

 
2. Calculation of RRF 
 
The guidance requires the calculation of RRF with CMAQ output from grids that are 
“near” a monitor. Because of the 12km grid spacing used in the CMAQ simulations, 
model predictions in a 3*3 grid array centered on the monitoring location are considered 
“near” that monitor. For each day, the maximum base case and control case concentration 
within that array is selected for RRF calculation as set forth in the guidance document. 
 
Because photochemical models were found to be less responsive to emission reductions 
on days of lower simulated ozone concentrations, the guidance recommends applying 
screening criteria to the daily model predictions at individual monitors to determine 
whether that day’s predictions are to be used to calculate the RRF or not. Only “high 
ozone days” are to be selected: 
 
RRF = (average control case over high ozone days selected based on base case 
concentrations) / (average base case over selected high ozone days) 
 
In addition, the guidance recommends that preferably ten or more “high ozone days”, as 
identified below, be selected for RRF calculation. In no case can the RRF be calculated 
with fewer than five “high ozone days”. 
 
The following describes the logic with which NYSDEC implemented these screening 
criteria into its Fortran code for RRF calculation: 
 

a. Selecting concentrations from grid cells surrounding the monitor 
 

i. Determine the grid cell in which the monitor is located and include the 
surrounding 8 grid cells to form a 3*3 grid cell array 

 
ii. Determine daily maximum 8-hr ozone concentrations for each day for each of 

the 9 grid cells for both the base case and control case 
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iii. For each day, pick the highest daily maximum 8-hr ozone value out of all 9 grid 
cells. This is the daily maximum 8-hr ozone concentration for that monitor for 
that day to be used in RRF calculations (following the screening criteria below). 

 
iv. This is done for both the base case and the control case. Note that the grid cell 

selected on any given day for the base case need not be the same as the grid cell 
selected for the same day in the control case. 

 
b. Selecting modeling days to be used in the RRF computation (again, this is done 

on a monitor-by-monitor basis) 
 

i. Starting with a ozone threshold (TO3) of 85 ppb and a minimum required 
number of days (Dmin) of 10, determine all days for which the simulated base 
case concentration (as determined in step (a) is at or above the threshold TO3. 

 
ii. If the number of such days is greater to or equal Dmin, identify these days and 

proceed to step (c). Otherwise, continue to b(iii), below. 
 

iii. Lower the threshold (TO3) by 1ppb interval and go back to b(i) to identify the 
days. If the minimum number of days is not reached then reduce that 
requirement by 1 but no lower than 5 days and with TO3 > =70 ppb and go back 
to b(i). Otherwise proceed to b(iv) below. 

 
iv. Stop. No RRF can be calculated for this monitor because there were less than 5 

days with base case daily maximum concentration > =70 ppb. 
 

c. RRF computation: Compute the RRF by averaging the daily maximum 8-hr ozone 
concentrations for base case and control case determined in step (a) over all of the 
days determined in step (b). The RRF is the ratio of average control case 
concentrations over average base case concentrations. 

 
3. Computation of DVF 
 
Compute DVF as the product of DVC from step (1) and RRF from step (2). Note, the 
following conventions on numerical precision (truncation, rounding) were applied: 
 

a. DV are truncated in accordance with 40 CFR Part 50.10, Appendix I. This applies 
to the “2002 DV”, the “2003 DV”, and the “2004 DV” 

 
b. DVC (averages of DV over multiple years) are calculated in ppb and carried to 1 

significant digit 
 

c. RRF are calculated and carried to three significant digits 
 

d. DVF is calculated by multiplying DVC with RRF, followed by truncation 
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The USEPA guidance (EPA 2005 and EPA 2006) recommends the use of relative 
reduction factor (RRF) approach for demonstrating the attainment of the 8-hr ozone 
NAAQS. The OTC Modeling committee implemented this recommended approach in 
performing attainment assessment of the areas.  
 
Attainment year 2009 
 
As described in TSD-1g (2007), the RRFs were determined for all OTR monitors for the 
two future year simulations with 2009OTW and 2009BOTW emissions data. The base 
design value (DVc) for 2002 representing the number of DVs estimated on the basis of 3-
yr averages available from 2000 to 2004 are listed in Tables 1 and 2 along with the RRF, 
the number of days, the level of threshold, and future year projected concentrations for 
each monitor identified by its AIRS ID, common name and the county. The values in 
bold represent projected design values that exceed the 8-hr ozone NAAQS.  
 
In general both simulations do not differ much from each other in that they yield similar 
design values with the 2009BOTW providing concentrations that are about one or two 
ppb lower than the 2009OTW. However it should be noted that the Guidance provides for 
a window (82 to 87 ppb) that can be considered as demonstrating attainment provided 
there is sufficient information to support in the form of weight of evidence (WOE) that 
suggests that the projected design value would be at or less than the 8-hr ozone NAAQS, 
taking into consideration the current measured design value and other projected 
emissions reductions within and outside the modeling domain. 
 
If such a consideration is given then there are only 6 monitors above 87 ppb in the OTR, 
and without such an option of WOE there would be 21 monitors that have projected 
design value above 84 ppb. It should be noted that in either case, a majority of them are 
located in the Baltimore–Philadelphia-New York City-Connecticut portion of inner OTR 
corridor associated with high emissions region. 
 
These Tables also list monitors for which no future DV (DVF) was calculated, listed as -9 
in all columns except for DVC, which is a limitation inherent in the method for 
calculating the RRF. Often these monitors have DVC less than 84 ppb, with the exception 
of the monitor at the summit of Whiteface, NY (360310002), that has a DVC of 88.3 ppb 
while at the base of Whiteface (360311003) the measured DVC is 84.3 ppb. In both 
instances, there were fewer than 5 days that the model simulation predicted base 
concentrations in the 9-grid cells surrounding these monitors was below the threshold of 
70 ppb, resulting in assigning no RRF and no estimate of DVF for these monitors.  
 
Attainment year 2012 
   
One other option that was considered by the OTC Modeling committee is the simulation 
of 2012BOTW emissions within the OTR. The details of the development of the 
2012BOTW inventory are provided in TSD-1f (2007). The CMAQ simulation was 
performed with the 2012BOTW emissions in the OTR with the remainder of the 
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modeling domain also at 2012 emissions. The results of the simulation were processed in 
a manner similar to those of 2009 and the resulting future year design values are listed in 
Table 3 in a format similar to those in Tables 1 and 2.   
 
The listed future DVs indicate that there are 5 monitors that would have a projected 
design value above 84 ppb, again located in the inner OTR corridor. However it should 
be noted that if consideration is given to these monitors along with WOE then these 
would be within the prescribed range of WOE, thereby demonstrating modeled 
attainment for all monitors in the OTR under this scenario. 
 
Non-monitored locations 
 
One of the requirements of the EPA guidance is the need to investigate if there are 
locations within the modeling domain where the predicted future design values (DVF) are 
above the level of NAAQS but are not associated with a monitor to provide DVC. While 
the EPA has recommended the use of modeled attainment test software (MATS) to 
investigate such occurrences, it was decided by the Modeling committee that such an 
assessment should be undertaken by the individual areas themselves as part of their SIP 
analysis. 
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Table 1 Projected 8-hr Ozone Design Values over OTR based on 
2009OTW Emissions Inventory 

  
AIRS-ID County Monitor #ofDV DVC DVF RRF #Days Threshold

340290006       Ocean        Colliers Mills 3 106 92 0.87 20 85 
90013007       Fairfield      Stratford      3 98.3 90 0.922 38 85 
361030009       Suffolk        Holtsville     3 97 90 0.928 34 85 
90093002       New Haven    Madison       3 98.3 89 0.908 39 85 
340070003       Camden      Camden        3 98.3 88 0.9 26 85 
340155001       Gloucester     Clarksboro    3 98.3 88 0.9 25 85 
420170012       Bucks        Bristol        3 99 88 0.898 25 85 
90010017       Fairfield      Greenwich     3 95.7 87 0.915 30 85 
340071001       Camden      Ancora St. Hos 3 100.7 87 0.873 27 85 
421010024       Philadelphia   Northeast (Air 3 96.7 87 0.903 23 85 
90011123       Fairfield      Danbury       3 95.7 86 0.9 18 85 
340210005       Mercer        Rider Univ.    3 97 86 0.891 23 85 
510130020       Arlington      Arlington Co.  3 96.7 86 0.897 24 85 
510590018       Fairfax        Fairfax Co. -  3 96.7 86 0.892 20 85 
90019003       Fairfield      Westport      3 94 85 0.911 37 85 
90070007       Middlesex     Middletown    3 95.7 85 0.892 21 85 
90099005       New Haven    Hamden        3 93.3 85 0.915 25 85 
240251001       Harford       Edgewood      3 100.3 85 0.854 41 85 
340030005       Bergen       Teaneck       3 91.7 85 0.93 18 85 
361030002       Suffolk        Babylon       3 93.7 85 0.917 22 85 
361192004       Westchester   White Plains   3 91.3 85 0.936 22 85 
240030014       Anne Arundel  Davidsonville  3 98 84 0.86 30 85 
240030019       Anne Arundel  Ft. Meade     3 97 84 0.871 30 85 
340230011       Middlesex     Rutgers Univ.  3 96 84 0.876 22 85 
340250005       Monmouth     Monmouth Univ. 3 95.7 84 0.881 45 85 
340273001       Morris        Chester       3 95.3 84 0.884 13 85 
360290002       Erie          Amherst       3 95.7 84 0.884 11 78 
360850067       Richmond     Susan Wagner  3 93 84 0.905 42 85 
510590030       Fairfax        Fairfax Co. -  3 95 84 0.887 21 85 
250213003       Norfolk        MILTON        1 91 83 0.914 13 85 
340190001       Hunterdon     Flemington    3 95.3 83 0.88 15 85 
510591005       Fairfax        Fairfax Co. -  1 94 83 0.887 21 85 
516500004       Hampton City  Hampton       3 88.3 83 0.94 36 85 
110010043       DC           McMillan Reser 3 92.7 82 0.89 22 85 
240259001       Harford       Aldino        3 97 82 0.849 35 85 
240330002       Prince Georges Greenbelt     2 94 82 0.874 28 85 
250092006       Essex        LYNN          3 90 82 0.918 16 85 
360631006       Niagara       Middleport     3 91.7 82 0.895 15 85 
360790005       Putnam       Mt. Ninham    3 91.3 82 0.899 14 85 
420290050       Chester       West Chester  1 95 82 0.871 12 85 
421010014       Philadelphia   Northwest (Rox 3 90.7 82 0.913 20 85 
440090007       Washington    EPA Lab       3 93.3 82 0.879 33 85  
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518000004       Suffolk City   Suffolk - TCC  3 87 82 0.953 26 85 
100031010       New Castle    Brandywine    3 92.7 81 0.878 19 85 
240150003       Cecil         Fair Hill      3 97.7 81 0.834 18 85 
240338003       Prince Georges PG Coun.Eques. 1 94 81 0.87 28 85 
340110007       Cumberland   Millville      3 95.7 81 0.849 16 85 
360130006       Chautauqua   Dunkirk       3 93 81 0.878 20 85 
360270007       Dutchess      Millbrook      3 92 81 0.882 12 80 
420030010       Allegheny     Pittsburgh (Ca 3 90.7 81 0.9 16 85 
420070002       Beaver        Hookstown     3 91.3 81 0.89 10 82 
420450002       Delaware      Chester       3 91.7 81 0.887 23 85 
420910013       Montgomery   Norristown    3 92.3 81 0.886 21 85 
510850003       Hanover      Hanover Co.   2 92 81 0.886 11 85 
90131001       Tolland       Stafford       3 92.3 80 0.872 11 85 
240053001       Baltimore      Essex         3 91.3 80 0.881 48 85 
240290002       Kent          Millington     3 95.3 80 0.842 17 85 
250010002       Barnstable     TRURO        3 92 80 0.879 23 85 
250051002       Bristol        FAIRHAVEN     3 91 80 0.882 23 85 
250130008       Hampden     CHICOPEE      3 92 80 0.877 10 83 
250250041       Suffolk        BOSTON (Long I 3 88.7 80 0.911 21 85 
360450002       Jefferson      Perch River    3 91.3 80 0.879 10 81 
420030008       Allegheny     Lawrenceville  3 89.3 80 0.9 16 85 
420030067       Allegheny     South Fayette  3 89.3 80 0.899 13 85 
440030002       Kent          Alton Jones    3 93.3 80 0.866 17 85 
510360002       Charles City   Charles City C 3 89.3 80 0.9 14 85 
515100009       Alexandria Cit Alexandria    3 90 80 0.892 20 85 
90110008       New London   Groton        3 90 79 0.883 38 85 
100031007       New Castle    Lums Pond     2 94.5 79 0.846 18 85 
100031013       New Castle    Bellefonte     3 90.3 79 0.876 21 85 
110010025       DC           Takoma Park   3 88.7 79 0.895 24 85 
110010041       DC           River Terrace  3 89 79 0.89 22 85 
230090102       Hancock      ANP Cadillac M 3 91.7 79 0.871 10 82 
420290100       Chester       New Garden (Ai 3 94.7 79 0.839 19 85 
100010002       Kent          Killens Pond   3 88.3 78 0.893 25 85 
340315001       Passaic       Ramapo        3 86.7 78 0.9 19 85 
360050083       Bronx         Botanical Gard 3 83.7 78 0.939 20 85 
420031005       Allegheny     Harrison Twp  3 91.3 78 0.864 14 85 
420070005       Beaver        Brighton Twp  3 89.7 78 0.876 12 82 
420490003       Erie          Erie          3 89 78 0.88 23 85 
420770004       Lehigh        Allentown     3 90.7 78 0.87 11 84 
420950025       Northampton   Freemansburg  3 90 78 0.874 11 85 
440071010       Providence    Francis School 3 89.7 78 0.872 17 85 
510870014       Henrico       Henrico Co.   3 88.3 78 0.893 15 85 
511071005       Loudon       Loudoun Co.   3 90 78 0.872 15 85 
90031003       Hartford       E. Hartford    3 88 77 0.88 16 85 
90050005       Litchfield     Cornwall      1 89 77 0.874 11 84 
100051003       Sussex       Lewes         3 87 77 0.896 26 85 
230312002       York          Kennebunkport 3 88.3 77 0.877 19 85 
240051007       Baltimore      Padonia       3 88.7 77 0.874 26 85 
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340010005       Atlantic       Nacote Creek  3 89 77 0.876 27 85 
340170006       Hudson       Bayonne       3 84.7 77 0.911 22 85 
420050001       Armstrong     Kittanning     3 90.7 77 0.856 11 84 
420550001       Franklin       Methodist Hill 3 90.7 77 0.849 11 77 
420710007       Lancaster     Lancaster     3 90.7 77 0.853 17 85 
420850100       Mercer        Farrell        3 91.3 77 0.85 10 82 
421290008       Westmoreland  Greensburg    3 88 77 0.881 18 85 
421330008       York          York          3 89 77 0.866 17 85 
510595001       Fairfax        Fairfax Co. -  3 88 77 0.886 21 85 
100051002       Sussex       Seaford       3 90 76 0.846 10 80 
240170010       Charles       S Maryland    3 93 76 0.819 17 85 
240313001       Montgomery   Rockville      3 86.7 76 0.885 26 85 
250094004       Essex        NEWBURY      3 86 76 0.884 27 85 
360130011       Chautauqua   Westfield      3 87 76 0.88 12 85 
420110009       Berks         Reading       3 88.7 76 0.861 10 85 
420958000       Northampton   Easton        3 88 76 0.873 12 85 
421250005       Washington    Charleroi      3 86.3 76 0.883 15 85 
240130001       Carroll        South Carroll  3 88.7 75 0.853 12 85 
250154002       Hampshire     WARE          3 86.3 75 0.877 10 81 
360551004       Monroe       Rochester     3 83.7 75 0.898 18 85 
361030004       Suffolk        Riverhead     3 83 75 0.904 36 85 
420590002       Greene       Holbrook      3 87.7 75 0.858 10 85 
421010136       Philadelphia   Southwest (Elm 3 83 75 0.907 23 85 
510410004       Chesterfield   Chesterfield C 3 84.7 75 0.893 10 85 
510590005       Fairfax        Fairfax Co. -  3 87 75 0.871 18 85 
511790001       Stafford       Stafford Co.   3 86 75 0.878 36 85 
230313002       York          Kittery        3 85.3 74 0.871 16 85 
240210037       Frederick      Frederick Airp 3 87.3 74 0.858 11 85 
250171102       Middlesex     STOW          3 85.7 74 0.875 10 80 
330111010       Hillsborough   Nashua        2 86 74 0.871 10 75 
360010012       Albany        Loudonville    3 83 74 0.899 8 70 
360810124       Queens       Queens College 2 83 74 0.895 26 85 
360910004       Saratoga      Stillwater     3 84.7 74 0.878 6 70 
361173001       Wayne        Williamson    3 84 74 0.889 18 85 
420431100       Dauphin       Hershey       3 86.7 74 0.857 16 85 
421255001       Washington    Florence      3 85.7 74 0.868 10 83 
511530009       Prince William Prince William 3 85 74 0.876 12 83 
230052003       Cumberland   Cape Elizabeth 3 84.3 73 0.874 18 85 
230130004       Knox         Port Clyde     3 83.7 73 0.873 13 85 
240430009       Washington    Hagerstown    3 85.3 73 0.857 10 84 
250034002       Berkshire      ADAMS         3 83.3 73 0.881 9 70 
330115001       Hillsborough   Peterborough  1 84 73 0.877 10 73 
360671015       Onondoga     East Syracuse 3 82.3 73 0.896 8 70 
360715001       Orange       Valley Central 3 84.7 73 0.87 10 76 
420010002       Adams        Biglerville (P 3 85 73 0.868 10 80 
420070014       Beaver        Beaver Falls   3 85 73 0.868 10 83 
420430401       Dauphin       Harrisburg     3 85 73 0.862 15 85 
421174000       Tioga         Tioga County ( 3 85 73 0.859 5 70 
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421250200       Washington    Washington    3 85.3 73 0.86 11 85 
511611004       Roanoke      Roanoke Co.   3 83.7 73 0.873 11 76 
230090103       Hancock      ANP McFarland 3 83.7 72 0.872 10 82 
250130003       Hampden     AGAWAM       1 83 72 0.878 10 83 
250270015       Worcester     WORCESTER   3 84 72 0.867 10 79 
330150012       Rockingham   Rye           2 83.5 72 0.871 16 85 
420110001       Berks         Kutztown      2 84.5 72 0.858 10 85 
420334000       Clearfield     Moshannon (PSU 3 87.3 72 0.827 11 76 
421290006       Wetsmoreland  Murrysville    3 82 72 0.89 20 85 
510690010       Frederick      Frederick Co.  3 82.7 72 0.873 11 81 
518000005       Suffolk City   Suffolk - Holl 3 82.3 72 0.878 10 76 
420210011       Cambria      Johnstown     3 85 71 0.844 10 85 
420274000       Centre        Penn Nursery ( 3 84.7 71 0.85 11 74 
420690101       Lacakawana   Peckville      3 83.3 71 0.858 10 75 
420990301       Perry         Perry County  3 83.3 71 0.853 10 77 
511130003       Madison      Madison Co. -  3 84.7 71 0.845 11 71 
420270100       Centre        State College  3 84.3 70 0.839 10 76 
420692006       Lacakawana   Scranton      3 82 70 0.858 10 75 
420791101       Luzerene      Wilkes-Barre   3 83.7 70 0.844 10 76 
500030004       Bennington    Bennington    3 79.7 70 0.888 8 70 
510330001       Caroline       Caroline Co.   3 82.3 70 0.852 10 84 
360650004       Oneida       Camden        3 79.7 69 0.869 10 70 
420130801       Blair          Altoona       3 83.3 69 0.837 10 80 
420810100       Lycoming      Montoursville  1 82 69 0.851 11 75 
230112005       Kennebec     Gardiner Pray  3 78 68 0.872 10 71 
330150013       Rockingham   999 1 80 68 0.86 10 73 
420791100       Luzerene      Nanticoke     3 81.7 68 0.844 10 76 
330173002       Strafford      Rochester     2 78.5 67 0.863 11 71 
510610002       Fauqier       Fauquier Co.   3 79.3 67 0.852 11 73 
511390004       Page         Page Co.      3 79.7 67 0.844 12 72 
250250042       Suffolk        BOSTON (Harris 3 73 66 0.91 16 85 
420730015       Lawrence     New Castle    3 78.3 66 0.849 10 83 
230090301       Hancock      Castine       1 75 65 0.878 10 79 
250150103       Hampshire     AMHERST      3 74.7 65 0.878 10 76 
420814000       Lycoming      Tiadaghton (PS 3 78.7 65 0.837 10 72 
511630003       Rockbridge    Rockbridge Co. 3 76.7 65 0.856 8 70 
230310038       York          West Buxton   1 75 64 0.862 9 70 
330050007       Cheshire      Keene         3 74.3 64 0.869 10 72 
360430005       Herkimer      Nick's Lake    3 74 64 0.874 6 70 
421010004       Philadelphia   Frankford (Lab 3 71.3 64 0.908 25 85 
250090005       Essex        LAWRENCE     1 70 61 0.883 10 82 
330150015       Rockingham   Portsmouth    1 68 59 0.871 16 85 
CC0040002 999 Roosevelt-Camp 3 58.3 51 0.889 10 75 
230038001       Aroostook     Ashland135    3 64 -9 -9 -9 -999 
230173001       Oxford        North Lovell   3 60.7 -9 -9 -9 -999 
230194007       Penobscot     Howland       3 66.7 -9 -9 -9 -999 
230194008       Penobscot     Holden Rider B 2 79 -9 -9 -9 -999 
330012004       Belknap       Laconia       2 76.5 -9 -9 -9 -999 
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330031002       Carroll        Conway        1 67 -9 -9 -9 -999 
330090008       Grafton       Haverhill      3 70.3 -9 -9 -9 -999 
330130007       Merrimack     Concord       3 74.7 -9 -9 -9 -999 
330190003       Sullivan       Claremont     3 74.3 -9 -9 -9 -999 
360150003       Chemung     Elmira        3 80.3 -9 -9 -9 -999 
360310002       Essex        Whiteface Summ 3 88.3 -9 -9 -9 -999 
360310003       Essex        Whiteface Base 3 84.3 -9 -9 -9 -999 
360410005       Hamilton      Piseco Lake   3 78.7 -9 -9 -9 -999 
360530006       Madison      Camp Georgetow 3 79.7 -9 -9 -9 -999 
361111005       Ulster         Belleayre     3 81.3 -9 -9 -9 -999 
500070007       Chittenden     Underhill      3 77 -9 -9 -9 -999 
511970002       Wythe        Wythe Co.     3 79.7 -9 -9 -9 -999  
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Table 2 Projected 8-hr Ozone Design Values over OTR based on  
2009BOTW Emissions Inventory 

 
AIRS-ID County Monitor #ofDV DVC DVF RRF #Days Threshold

340290006       Ocean        Colliers Mills 3 106 92 0.868 20 85 
90013007       Fairfield      Stratford      3 98.3 90 0.919 38 85 
361030009       Suffolk       Holtsville     3 97 89 0.926 34 85 
90093002       New Haven    Madison       3 98.3 88 0.905 39 85 
340070003       Camden      Camden        3 98.3 88 0.898 26 85 
340155001       Gloucester    Clarksboro    3 98.3 88 0.898 25 85 
420170012       Bucks        Bristol        3 99 88 0.896 25 85 
90010017       Fairfield      Greenwich     3 95.7 87 0.913 30 85 
340071001       Camden      Ancora St. Hos 3 100.7 87 0.872 27 85 
421010024       Philadelphia   Northeast (Air 3 96.7 87 0.901 23 85 
340210005       Mercer       Rider Univ.    3 97 86 0.889 23 85 
510130020       Arlington      Arlington Co.  3 96.7 86 0.895 24 85 
510590018       Fairfax       Fairfax Co. -  3 96.7 86 0.891 20 85 
90011123       Fairfield      Danbury       3 95.7 85 0.897 18 85 
90019003       Fairfield      Westport      3 94 85 0.909 37 85 
90099005       New Haven    Hamden        3 93.3 85 0.912 25 85 
240251001       Harford       Edgewood      3 100.3 85 0.852 41 85 
340030005       Bergen       Teaneck       3 91.7 85 0.928 18 85 
361030002       Suffolk       Babylon       3 93.7 85 0.917 22 85 
361192004       Westchester   White Plains   3 91.3 85 0.935 22 85 
90070007       Middlesex     Middletown    3 95.7 84 0.888 21 85 
240030014       Anne Arundel  Davidsonville  3 98 84 0.858 30 85 
240030019       Anne Arundel  Ft. Meade     3 97 84 0.869 30 85 
340250005       Monmouth    Monmouth Univ. 3 95.7 84 0.88 45 85 
340273001       Morris        Chester       3 95.3 84 0.882 13 85 
360290002       Erie          Amherst       3 95.7 84 0.884 11 78 
360850067       Richmond     Susan Wagner  3 93 84 0.904 42 85 
510590030       Fairfax       Fairfax Co. -  3 95 84 0.886 21 85 
340190001       Hunterdon     Flemington    3 95.3 83 0.877 15 85 
340230011       Middlesex     Rutgers Univ.  3 96 83 0.874 22 85 
510591005       Fairfax       Fairfax Co. -  1 94 83 0.886 21 85 
110010043       DC          McMillan Reser 3 92.7 82 0.888 22 85 
240259001       Harford       Aldino        3 97 82 0.846 35 85 
250092006       Essex        LYNN          3 90 82 0.916 16 85 
250213003       Norfolk       MILTON        1 91 82 0.911 13 85 
420290050       Chester       West Chester  1 95 82 0.868 12 85 
421010014       Philadelphia   Northwest (Rox 3 90.7 82 0.911 20 85 
516500004       Hampton City  Hampton       3 88.3 82 0.939 36 85 
518000004       Suffolk City   Suffolk - TCC  3 87 82 0.952 26 85 
100031010       New Castle    Brandywine    3 92.7 81 0.875 19 85 
240150003       Cecil         Fair Hill      3 97.7 81 0.831 18 85 

240330002 
      Prince 
Georges Greenbelt     2 94 81 0.872 28 85 

240338003       Prince PG Coun.Eques. 1 94 81 0.868 28 85 
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Georges 
340110007       Cumberland   Millville      3 95.7 81 0.847 16 85 
360130006       Chautauqua   Dunkirk       3 93 81 0.876 20 85 
360631006       Niagara       Middleport    3 91.7 81 0.893 15 85 
360790005       Putnam       Mt. Ninham    3 91.3 81 0.895 14 85 
420030010       Allegheny     Pittsburgh (Ca 3 90.7 81 0.898 16 85 
420070002       Beaver       Hookstown     3 91.3 81 0.889 10 82 
420450002       Delaware     Chester       3 91.7 81 0.885 23 85 
420910013       Montgomery   Norristown    3 92.3 81 0.883 21 85 
440090007       Washington   EPA Lab       3 93.3 81 0.876 33 85 
510850003       Hanover      Hanover Co.   2 92 81 0.885 11 85 
90131001       Tolland       Stafford      3 92.3 80 0.867 11 85 
240053001       Baltimore     Essex         3 91.3 80 0.879 48 85 
250010002       Barnstable    TRURO        3 92 80 0.877 23 85 
250130008       Hampden     CHICOPEE    3 92 80 0.872 10 83 
250250041       Suffolk       BOSTON (Long I 3 88.7 80 0.909 21 85 
360270007       Dutchess     Millbrook     3 92 80 0.879 12 80 
420030008       Allegheny     Lawrenceville  3 89.3 80 0.898 16 85 
420030067       Allegheny     South Fayette 3 89.3 80 0.897 13 85 
440030002       Kent         Alton Jones   3 93.3 80 0.862 17 85 
510360002       Charles City   Charles City C 3 89.3 80 0.899 14 85 
515100009       Alexandria Cit Alexandria    3 90 80 0.891 20 85 
90110008       New London   Groton        3 90 79 0.879 38 85 
100031007       New Castle    Lums Pond     2 94.5 79 0.843 18 85 
110010025       DC          Takoma Park   3 88.7 79 0.894 24 85 
110010041       DC          River Terrace  3 89 79 0.888 22 85 
230090102       Hancock      ANP Cadillac M 3 91.7 79 0.869 10 82 
240290002       Kent         Millington     3 95.3 79 0.838 17 85 
250051002       Bristol        FAIRHAVEN    3 91 79 0.878 23 85 
360450002       Jefferson      Perch River   3 91.3 79 0.876 10 81 
420290100       Chester       New Garden (Ai 3 94.7 79 0.835 19 85 
100010002       Kent         Killens Pond   3 88.3 78 0.891 25 85 
100031013       New Castle    Bellefonte     3 90.3 78 0.873 21 85 
360050083       Bronx        Botanical Gard 3 83.7 78 0.939 20 85 
420031005       Allegheny     Harrison Twp  3 91.3 78 0.862 14 85 
420070005       Beaver       Brighton Twp  3 89.7 78 0.874 12 82 
420490003       Erie          Erie          3 89 78 0.879 23 85 
420770004       Lehigh        Allentown     3 90.7 78 0.867 11 84 
420950025       Northampton   Freemansburg  3 90 78 0.87 11 85 
510870014       Henrico       Henrico Co.   3 88.3 78 0.892 15 85 
511071005       Loudon       Loudoun Co.   3 90 78 0.87 15 85 
90031003       Hartford      E. Hartford    3 88 77 0.876 16 85 
90050005       Litchfield     Cornwall      1 89 77 0.87 11 84 
100051003       Sussex       Lewes         3 87 77 0.893 26 85 
230312002       York         Kennebunkport 3 88.3 77 0.875 19 85 
240051007       Baltimore     Padonia       3 88.7 77 0.872 26 85 
340010005       Atlantic       Nacote Creek  3 89 77 0.874 27 85 
340170006       Hudson       Bayonne       3 84.7 77 0.911 22 85 
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340315001       Passaic       Ramapo        3 86.7 77 0.898 19 85 
420050001       Armstrong     Kittanning     3 90.7 77 0.854 11 84 
420850100       Mercer       Farrell        3 91.3 77 0.85 10 82 
421290008       Westmoreland Greensburg    3 88 77 0.878 18 85 
440071010       Providence    Francis School 3 89.7 77 0.868 17 85 
510595001       Fairfax       Fairfax Co. -  3 88 77 0.885 21 85 
240313001       Montgomery   Rockville     3 86.7 76 0.883 26 85 
360130011       Chautauqua   Westfield     3 87 76 0.879 12 85 
420550001       Franklin       Methodist Hill 3 90.7 76 0.841 11 77 
420710007       Lancaster     Lancaster     3 90.7 76 0.843 17 85 
420958000       Northampton   Easton        3 88 76 0.869 12 85 
100051002       Sussex       Seaford       3 90 75 0.843 10 80 
240130001       Carroll        South Carroll  3 88.7 75 0.847 12 85 
240170010       Charles       S Maryland    3 93 75 0.816 17 85 
250094004       Essex        NEWBURY     3 86 75 0.882 27 85 
250154002       Hampshire    WARE         3 86.3 75 0.873 10 81 
420110009       Berks        Reading       3 88.7 75 0.855 10 85 
421010136       Philadelphia   Southwest (Elm 3 83 75 0.905 23 85 
421250005       Washington   Charleroi     3 86.3 75 0.879 15 85 
421330008       York         York          3 89 75 0.853 17 85 
510410004       Chesterfield   Chesterfield C 3 84.7 75 0.892 10 85 
510590005       Fairfax       Fairfax Co. -  3 87 75 0.869 18 85 
511790001       Stafford       Stafford Co.   3 86 75 0.876 36 85 
230313002       York         Kittery        3 85.3 74 0.869 16 85 
250171102       Middlesex     STOW         3 85.7 74 0.87 10 80 
330111010       Hillsborough   Nashua        2 86 74 0.867 10 75 
360551004       Monroe       Rochester     3 83.7 74 0.895 18 85 
360810124       Queens       Queens College 2 83 74 0.894 26 85 
361030004       Suffolk       Riverhead     3 83 74 0.901 36 85 
361173001       Wayne       Williamson    3 84 74 0.886 18 85 
420590002       Greene       Holbrook      3 87.7 74 0.855 10 85 
421255001       Washington   Florence      3 85.7 74 0.867 10 83 
511530009       Prince William Prince William 3 85 74 0.873 12 83 
230052003       Cumberland   Cape Elizabeth 3 84.3 73 0.873 18 85 
240210037       Frederick     Frederick Airp 3 87.3 73 0.846 11 85 
250034002       Berkshire     ADAMS        3 83.3 73 0.877 9 70 
330115001       Hillsborough   Peterborough  1 84 73 0.873 10 73 
360010012       Albany       Loudonville    3 83 73 0.89 8 70 
360671015       Onondoga     East Syracuse 3 82.3 73 0.889 8 70 
360715001       Orange       Valley Central 3 84.7 73 0.868 10 76 
360910004       Saratoga      Stillwater     3 84.7 73 0.869 6 70 
420070014       Beaver       Beaver Falls   3 85 73 0.866 10 83 
420431100       Dauphin      Hershey       3 86.7 73 0.845 16 85 
421250200       Washington   Washington    3 85.3 73 0.858 11 85 
230090103       Hancock      ANP McFarland 3 83.7 72 0.871 10 82 
230130004       Knox         Port Clyde    3 83.7 72 0.871 13 85 
240430009       Washington   Hagerstown    3 85.3 72 0.845 10 84 
250130003       Hampden     AGAWAM      1 83 72 0.873 10 83 
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250270015       Worcester     WORCESTER   3 84 72 0.863 10 79 
330150012       Rockingham   Rye           2 83.5 72 0.869 16 85 
421174000       Tioga        Tioga County ( 3 85 72 0.856 5 70 
421290006       Wetsmoreland Murrysville    3 82 72 0.887 20 85 
511611004       Roanoke      Roanoke Co.   3 83.7 72 0.872 11 76 
518000005       Suffolk City   Suffolk - Holl 3 82.3 72 0.876 10 76 
420010002       Adams       Biglerville (P 3 85 71 0.837 10 80 
420110001       Berks        Kutztown      2 84.5 71 0.852 10 85 
420210011       Cambria      Johnstown     3 85 71 0.841 10 85 
420274000       Centre        Penn Nursery ( 3 84.7 71 0.843 11 74 

420334000       Clearfield     
Moshannon 

(PSU 3 87.3 71 0.824 11 76 
420430401       Dauphin      Harrisburg    3 85 71 0.841 15 85 
510690010       Frederick     Frederick Co.  3 82.7 71 0.869 11 81 
511130003       Madison      Madison Co. - 3 84.7 71 0.844 11 71 
420270100       Centre        State College  3 84.3 70 0.833 10 76 
420690101       Lacakawana   Peckville      3 83.3 70 0.849 10 75 
420791101       Luzerene     Wilkes-Barre  3 83.7 70 0.838 10 76 
420990301       Perry         Perry County  3 83.3 70 0.841 10 77 
500030004       Bennington    Bennington    3 79.7 70 0.883 8 70 
360650004       Oneida       Camden        3 79.7 69 0.867 10 70 
420130801       Blair         Altoona       3 83.3 69 0.835 10 80 
420692006       Lacakawana   Scranton      3 82 69 0.849 10 75 
420810100       Lycoming     Montoursville  1 82 69 0.845 11 75 
510330001       Caroline      Caroline Co.   3 82.3 69 0.85 10 84 
330150013       Rockingham   999 1 80 68 0.858 10 73 
420791100       Luzerene     Nanticoke     3 81.7 68 0.839 10 76 
230112005       Kennebec     Gardiner Pray 3 78 67 0.869 10 71 
330173002       Strafford      Rochester     2 78.5 67 0.86 11 71 
510610002       Fauqier       Fauquier Co.  3 79.3 67 0.85 11 73 
511390004       Page         Page Co.      3 79.7 67 0.842 12 72 
250250042       Suffolk       BOSTON (Harris 3 73 66 0.908 16 85 
420730015       Lawrence     New Castle    3 78.3 66 0.848 10 83 
230090301       Hancock      Castine       1 75 65 0.879 10 79 
250150103       Hampshire    AMHERST      3 74.7 65 0.874 10 76 
420814000       Lycoming     Tiadaghton (PS 3 78.7 65 0.832 10 72 
511630003       Rockbridge    Rockbridge Co. 3 76.7 65 0.855 8 70 
230310038       York         West Buxton   1 75 64 0.86 9 70 
330050007       Cheshire      Keene         3 74.3 64 0.865 10 72 
360430005       Herkimer      Nick's Lake    3 74 64 0.873 6 70 
421010004       Philadelphia   Frankford (Lab 3 71.3 64 0.906 25 85 
250090005       Essex        LAWRENCE    1 70 61 0.88 10 82 
330150015       Rockingham   Portsmouth    1 68 59 0.869 16 85 
CC004000

2 999 Roosevelt-Camp 3 58.3 51 0.888 10 75 
230038001       Aroostook     Ashland135    3 64 -9 -9 -9 -999 
230173001       Oxford        North Lovell   3 60.7 -9 -9 -9 -999 
230194007       Penobscot    Howland       3 66.7 -9 -9 -9 -999 
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230194008       Penobscot    Holden Rider B 2 79 -9 -9 -9 -999 
330012004       Belknap      Laconia       2 76.5 -9 -9 -9 -999 
330031002       Carroll        Conway        1 67 -9 -9 -9 -999 
330090008       Grafton       Haverhill      3 70.3 -9 -9 -9 -999 
330130007       Merrimack     Concord       3 74.7 -9 -9 -9 -999 
330190003       Sullivan       Claremont     3 74.3 -9 -9 -9 -999 
360150003       Chemung     Elmira        3 80.3 -9 -9 -9 -999 
360310002       Essex        Whiteface Summ 3 88.3 -9 -9 -9 -999 
360310003       Essex        Whiteface Base 3 84.3 -9 -9 -9 -999 
360410005       Hamilton      Piseco Lake   3 78.7 -9 -9 -9 -999 

360530006       Madison      
Camp 

Georgetow 3 79.7 -9 -9 -9 -999 
361111005       Ulster        Belleayre     3 81.3 -9 -9 -9 -999 
500070007       Chittenden    Underhill      3 77 -9 -9 -9 -999 
511970002       Wythe        Wythe Co.     3 79.7 -9 -9 -9 -999 
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Table 3 Projected 8-hr Ozone Design Values over OTR based on  
2012BOTW Emissions Inventory 

 
AIRS-ID County Monitor #ofDV DVC DVF RRF #Days Threshold

340290006       Ocean        Colliers Mills 3 106 87 0.828 20 85 
90013007       Fairfield      Stratford      3 98.3 86 0.885 38 85 
361030009       Suffolk        Holtsville     3 97 86 0.896 34 85 
340155001       Gloucester     Clarksboro    3 98.3 85 0.865 25 85 
420170012       Bucks        Bristol        3 99 85 0.859 25 85 
90010017       Fairfield      Greenwich     3 95.7 84 0.882 30 85 
90093002       New Haven    Madison       3 98.3 84 0.859 39 85 
340070003       Camden      Camden        3 98.3 84 0.862 26 85 
421010024       Philadelphia   Northeast (Air 3 96.7 84 0.87 23 85 
510130020       Arlington      Arlington Co.  3 96.7 84 0.875 24 85 
510590018       Fairfax        Fairfax Co. -  3 96.7 84 0.87 20 85 
340071001       Camden      Ancora St. Hos 3 100.7 83 0.827 27 85 
361030002       Suffolk        Babylon       3 93.7 83 0.892 22 85 
361192004       Westchester   White Plains   3 91.3 83 0.912 22 85 
90011123       Fairfield      Danbury       3 95.7 82 0.86 18 85 
90019003       Fairfield      Westport      3 94 82 0.875 37 85 
90099005       New Haven    Hamden        3 93.3 82 0.881 25 85 
240251001       Harford       Edgewood      3 100.3 82 0.821 41 85 
340030005       Bergen       Teaneck       3 91.7 82 0.901 18 85 
340210005       Mercer        Rider Univ.    3 97 82 0.855 23 85 
360290002       Erie          Amherst       3 95.7 82 0.866 11 78 
510590030       Fairfax        Fairfax Co. -  3 95 82 0.871 21 85 
516500004       Hampton City  Hampton       3 88.3 82 0.93 36 85 
240030019       Anne Arundel  Ft. Meade     3 97 81 0.838 30 85 
360850067       Richmond     Susan Wagner  3 93 81 0.875 42 85 
510591005       Fairfax        Fairfax Co. -  1 94 81 0.871 21 85 
518000004       Suffolk City   Suffolk - TCC  3 87 81 0.942 26 85 
90070007       Middlesex     Middletown    3 95.7 80 0.846 21 85 
240030014       Anne Arundel  Davidsonville  3 98 80 0.822 30 85 
340230011       Middlesex     Rutgers Univ.  3 96 80 0.837 22 85 
340250005       Monmouth     Monmouth Univ. 3 95.7 80 0.844 45 85 
340273001       Morris        Chester       3 95.3 80 0.84 13 85 
360631006       Niagara       Middleport     3 91.7 80 0.882 15 85 
110010043       DC           McMillan Reser 3 92.7 79 0.862 22 85 
240330002       Prince Georges Greenbelt     2 94 79 0.842 28 85 
250092006       Essex        LYNN          3 90 79 0.883 16 85 
250213003       Norfolk        MILTON        1 91 79 0.878 13 85 
340190001       Hunterdon     Flemington    3 95.3 79 0.837 15 85 
360130006       Chautauqua   Dunkirk       3 93 79 0.854 20 85 
420030010       Allegheny     Pittsburgh (Ca 3 90.7 79 0.874 16 85 
421010014       Philadelphia   Northwest (Rox 3 90.7 79 0.882 20 85 
510850003       Hanover      Hanover Co.   2 92 79 0.864 11 85 
100031010       New Castle    Brandywine    3 92.7 78 0.842 19 85 
240259001       Harford       Aldino        3 97 78 0.81 35 85 
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240338003       Prince Georges PG Coun.Eques. 1 94 78 0.834 28 85 
360450002       Jefferson      Perch River    3 91.3 78 0.862 10 81 
420030008       Allegheny     Lawrenceville  3 89.3 78 0.874 16 85 
420290050       Chester       West Chester  1 95 78 0.829 12 85 
420450002       Delaware      Chester       3 91.7 78 0.855 23 85 
420910013       Montgomery   Norristown    3 92.3 78 0.853 21 85 
515100009       Alexandria Cit Alexandria    3 90 78 0.87 20 85 
110010025       DC           Takoma Park   3 88.7 77 0.874 24 85 
240053001       Baltimore      Essex         3 91.3 77 0.854 48 85 
240150003       Cecil         Fair Hill      3 97.7 77 0.794 18 85 
250250041       Suffolk        BOSTON (Long I 3 88.7 77 0.876 21 85 
340110007       Cumberland   Millville      3 95.7 77 0.805 16 85 
360270007       Dutchess      Millbrook      3 92 77 0.838 12 80 
360790005       Putnam       Mt. Ninham    3 91.3 77 0.851 14 85 
420030067       Allegheny     South Fayette  3 89.3 77 0.867 13 85 
440090007       Washington    EPA Lab       3 93.3 77 0.833 33 85 
510360002       Charles City   Charles City C 3 89.3 77 0.869 14 85 
511071005       Loudon       Loudoun Co.   3 90 77 0.856 15 85 
100031007       New Castle    Lums Pond     2 94.5 76 0.805 18 85 
110010041       DC           River Terrace  3 89 76 0.862 22 85 
240290002       Kent          Millington     3 95.3 76 0.802 17 85 
250010002       Barnstable     TRURO         3 92 76 0.829 23 85 
250051002       Bristol        FAIRHAVEN     3 91 76 0.838 23 85 
340170006       Hudson       Bayonne       3 84.7 76 0.902 22 85 
360050083       Bronx         Botanical Gard 3 83.7 76 0.917 20 85 
420490003       Erie          Erie          3 89 76 0.861 23 85 
420850100       Mercer        Farrell        3 91.3 76 0.842 10 82 
440030002       Kent          Alton Jones    3 93.3 76 0.815 17 85 
510595001       Fairfax        Fairfax Co. -  3 88 76 0.871 21 85 
510870014       Henrico       Henrico Co.   3 88.3 76 0.872 15 85 
90110008       New London   Groton        3 90 75 0.837 38 85 
90131001       Tolland       Stafford       3 92.3 75 0.821 11 85 
100010002       Kent          Killens Pond   3 88.3 75 0.86 25 85 
100031013       New Castle    Bellefonte     3 90.3 75 0.84 21 85 
230090102       Hancock      ANP Cadillac M 3 91.7 75 0.823 10 82 
250130008       Hampden     CHICOPEE      3 92 75 0.826 10 83 
420031005       Allegheny     Harrison Twp  3 91.3 75 0.83 14 85 
420070002       Beaver        Hookstown     3 91.3 75 0.827 10 82 
420290100       Chester       New Garden (Ai 3 94.7 75 0.797 19 85 
420770004       Lehigh        Allentown     3 90.7 75 0.828 11 84 
100051003       Sussex       Lewes         3 87 74 0.862 26 85 
240051007       Baltimore      Padonia       3 88.7 74 0.838 26 85 
240313001       Montgomery   Rockville      3 86.7 74 0.862 26 85 
340010005       Atlantic       Nacote Creek  3 89 74 0.837 27 85 
340315001       Passaic       Ramapo        3 86.7 74 0.862 19 85 
360130011       Chautauqua   Westfield      3 87 74 0.859 12 85 
420050001       Armstrong     Kittanning     3 90.7 74 0.817 11 84 
420070005       Beaver        Brighton Twp  3 89.7 74 0.835 12 82 
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420950025       Northampton   Freemansburg  3 90 74 0.829 11 85 
421290008       Westmoreland  Greensburg    3 88 74 0.845 18 85 
440071010       Providence    Francis School 3 89.7 74 0.825 17 85 
510590005       Fairfax        Fairfax Co. -  3 87 74 0.854 18 85 
511790001       Stafford       Stafford Co.   3 86 74 0.869 36 85 
90031003       Hartford       E. Hartford    3 88 73 0.833 16 85 
90050005       Litchfield     Cornwall      1 89 73 0.826 11 84 
100051002       Sussex       Seaford       3 90 73 0.814 10 80 
230312002       York          Kennebunkport 3 88.3 73 0.827 19 85 
420550001       Franklin       Methodist Hill 3 90.7 73 0.81 11 77 
420710007       Lancaster     Lancaster     3 90.7 73 0.809 17 85 
421250005       Washington    Charleroi      3 86.3 73 0.853 15 85 
421330008       York          York          3 89 73 0.821 17 85 
510410004       Chesterfield   Chesterfield C 3 84.7 73 0.862 10 85 
240170010       Charles       S Maryland    3 93 72 0.784 17 85 
250094004       Essex        NEWBURY      3 86 72 0.838 27 85 
360551004       Monroe       Rochester     3 83.7 72 0.872 18 85 
360810124       Queens       Queens College 2 83 72 0.87 26 85 
361173001       Wayne        Williamson    3 84 72 0.859 18 85 
420110009       Berks         Reading       3 88.7 72 0.821 10 85 
420590002       Greene       Holbrook      3 87.7 72 0.823 10 85 
420958000       Northampton   Easton        3 88 72 0.826 12 85 
421010136       Philadelphia   Southwest (Elm 3 83 72 0.872 23 85 
511530009       Prince William Prince William 3 85 72 0.857 12 83 
511611004       Roanoke      Roanoke Co.   3 83.7 72 0.867 11 76 
240130001       Carroll        South Carroll  3 88.7 71 0.811 12 85 
250154002       Hampshire     WARE          3 86.3 71 0.828 10 81 
360010012       Albany        Loudonville    3 83 71 0.863 8 70 
360671015       Onondoga     East Syracuse 3 82.3 71 0.866 8 70 
230313002       York          Kittery        3 85.3 70 0.822 16 85 
240210037       Frederick      Frederick Airp 3 87.3 70 0.812 11 85 
250034002       Berkshire      ADAMS        3 83.3 70 0.842 9 70 
250171102       Middlesex     STOW          3 85.7 70 0.826 10 80 
330111010       Hillsborough   Nashua        2 86 70 0.821 10 75 
360910004       Saratoga      Stillwater     3 84.7 70 0.834 6 70 
361030004       Suffolk        Riverhead     3 83 70 0.852 36 85 
420070014       Beaver        Beaver Falls   3 85 70 0.832 10 83 
421174000       Tioga         Tioga County ( 3 85 70 0.831 5 70 
421290006       Wetsmoreland  Murrysville    3 82 70 0.861 20 85 
510690010       Frederick      Frederick Co.  3 82.7 70 0.852 11 81 
511130003       Madison      Madison Co. -  3 84.7 70 0.834 11 71 
230052003       Cumberland   Cape Elizabeth 3 84.3 69 0.825 18 85 
240430009       Washington    Hagerstown    3 85.3 69 0.812 10 84 
330115001       Hillsborough   Peterborough  1 84 69 0.83 10 73 
360715001       Orange       Valley Central 3 84.7 69 0.826 10 76 
420010002       Adams        Biglerville (P 3 85 69 0.814 10 80 
420110001       Berks         Kutztown      2 84.5 69 0.818 10 85 
420210011       Cambria      Johnstown     3 85 69 0.814 10 85 

 16



420334000       Clearfield     Moshannon (PSU 3 87.3 69 0.795 11 76 
420431100       Dauphin       Hershey       3 86.7 69 0.806 16 85 
421250200       Washington    Washington    3 85.3 69 0.82 11 85 
421255001       Washington    Florence      3 85.7 69 0.808 10 83 
510330001       Caroline       Caroline Co.   3 82.3 69 0.843 10 84 
518000005       Suffolk City   Suffolk - Holl 3 82.3 69 0.85 10 76 
230090103       Hancock      ANP McFarland 3 83.7 68 0.824 10 82 
230130004       Knox         Port Clyde     3 83.7 68 0.824 13 85 
250130003       Hampden     AGAWAM       1 83 68 0.829 10 83 
250270015       Worcester     WORCESTER   3 84 68 0.816 10 79 
330150012       Rockingham   Rye           2 83.5 68 0.822 16 85 
360650004       Oneida       Camden        3 79.7 68 0.858 10 70 
420274000       Centre        Penn Nursery ( 3 84.7 68 0.814 11 74 
420430401       Dauphin       Harrisburg     3 85 68 0.801 15 85 
420130801       Blair          Altoona       3 83.3 67 0.813 10 80 
420270100       Centre        State College  3 84.3 67 0.804 10 76 
420690101       Lacakawana   Peckville      3 83.3 67 0.815 10 75 
420791101       Luzerene      Wilkes-Barre   3 83.7 67 0.805 10 76 
420990301       Perry         Perry County  3 83.3 67 0.808 10 77 
500030004       Bennington    Bennington    3 79.7 67 0.847 8 70 
420692006       Lacakawana   Scranton      3 82 66 0.815 10 75 
420810100       Lycoming      Montoursville  1 82 66 0.812 11 75 
510610002       Fauqier       Fauquier Co.   3 79.3 66 0.839 11 73 
511390004       Page         Page Co.      3 79.7 66 0.83 12 72 
420791100       Luzerene      Nanticoke     3 81.7 65 0.806 10 76 
230112005       Kennebec     Gardiner Pray  3 78 64 0.822 10 71 
330150013       Rockingham   999 1 80 64 0.806 10 73 
360430005       Herkimer      Nick's Lake    3 74 64 0.871 6 70 
420730015       Lawrence     New Castle    3 78.3 64 0.82 10 83 
511630003       Rockbridge    Rockbridge Co. 3 76.7 64 0.842 8 70 
250250042       Suffolk        BOSTON (Harris 3 73 63 0.874 16 85 
330173002       Strafford      Rochester     2 78.5 63 0.812 11 71 
420814000       Lycoming      Tiadaghton (PS 3 78.7 63 0.804 10 72 
230090301       Hancock      Castine       1 75 62 0.832 10 79 
250150103       Hampshire     AMHERST      3 74.7 62 0.833 10 76 
421010004       Philadelphia   Frankford (Lab 3 71.3 62 0.872 25 85 
330050007       Cheshire      Keene         3 74.3 61 0.821 10 72 
230310038       York          West Buxton   1 75 60 0.809 9 70 
250090005       Essex        LAWRENCE     1 70 58 0.833 10 82 
330150015       Rockingham   Portsmouth    1 68 55 0.822 16 85 
CC0040002 999 Roosevelt-Camp 3 58.3 49 0.852 10 75 
230038001       Aroostook     Ashland135    3 64 -9 -9 -9 -999 
230173001       Oxford        North Lovell   3 60.7 -9 -9 -9 -999 
230194007       Penobscot     Howland       3 66.7 -9 -9 -9 -999 
230194008       Penobscot     Holden Rider B 2 79 -9 -9 -9 -999 
330012004       Belknap       Laconia       2 76.5 -9 -9 -9 -999 
330031002       Carroll        Conway        1 67 -9 -9 -9 -999 
330090008       Grafton       Haverhill      3 70.3 -9 -9 -9 -999 

 17



330130007       Merrimack     Concord       3 74.7 -9 -9 -9 -999 
330190003       Sullivan       Claremont     3 74.3 -9 -9 -9 -999 
360150003       Chemung     Elmira        3 80.3 -9 -9 -9 -999 
360310002       Essex        Whiteface Summ 3 88.3 -9 -9 -9 -999 
360310003       Essex        Whiteface Base 3 84.3 -9 -9 -9 -999 
360410005       Hamilton      Piseco Lake   3 78.7 -9 -9 -9 -999 
360530006       Madison      Camp Georgetow 3 79.7 -9 -9 -9 -999 
361111005       Ulster         Belleayre     3 81.3 -9 -9 -9 -999 
500070007       Chittenden     Underhill      3 77 -9 -9 -9 -999 
511970002       Wythe        Wythe Co.     3 79.7 -9 -9 -9 -999 
 

 18



 
 TSD-1i 

 

 
A Modeling Protocol for the OTC SIP Quality 

Modeling System for Assessment of the Ozone 
 National Ambient Air Quality Standard in 

 the Ozone Transport Region 
 
 
 
 
 
 
 
 
 
 

December 31, 2006 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 

The Modeling Committee of the 
Ozone Transport Commission 

 
 



 
 

                            2

TABLE OF CONTENTS 
 
 
1 STUDY DESIGN 
 

1.1 Background……………………………………………………………….……….6 
 
1.2 Objectives………………………………………………………………………….6 
 
1.3 Photochemical Modeling System…………………………………………….…6 
 
1.4 Deliverables……………………………………………………………………….7 
 
1.5 Schedule…………………………………………………………………………..7 

 
 
2 MANAGEMENT STRUCTURE 

 
2.1 OTR Oversight Committee……………………………………………………….8 

 
2.2 OTR Photochemical Modeling Workgroup……………………………………..8 

 
2.3 OTR Meteorological Modeling Workgroup……………………………………..8 
 
2.4 OTR Emission Inventory Development Workgroup…………………………...8 
 
2.5 OTR Control Strategy Development Workgroup………………………………8 
 
 

3 OTR MODELING DOMAIN 
                     
 

3.1 Description…………………………………………………………………………9 
 
3.2 Horizontal Grid Size………………………………………………………………9 
  
3.2 Number of Vertical Layers……………………………………………………….9   

 
  
4 OZONE EPISODES 
 

4.1 EPA Episode Selection Criteria…………………………………………………9 
 
4.2 Proposed Episode Selection Procedure………………………………………10 

 
 



 
 

                            3

5 METEOROLOGICAL FIELDS 
 

5.1 MM5 Meteorological Fields……………………………………………………...11 
 

5.2 Quality Assurance of MM5 Meteorological Fields…………………………….11 
 
 
6 BASE CASE EMISSION INVENTORIES FOR 2002 
 

6.1 2002 Emission Inventories for OTC States……………………………………11 
  
6.2 2002 Emission Inventories for All Other OTR States…………………………12 
   
 

7 BASE CASE EMISSION INPUT FILES FOR 2002 
 

7.1 Preparation of 2002 Emission Input Files for the OTR Domain……………..12 
 
7.2 Quality Assurance of 2002 Emission Input Files for the OTR Domain……..12  
 
   

8 AIR QUALITY DATA 
 

8.1 Initial conditions……………………………………………………………………12 
 
8.2 Boundary conditions………………………………………………………………13 
   
8.3 Ambient Air Quality Data………………………………………………………….13 

 
 
9 DIAGNOSTIC ANALYSES 
 

9.1 Quality Assurance Tests of Input Components…………………………………13 
  
9.2 Diagnostic Tests……………………………………………………………………13    

  
  
10 MODEL PERFORMANCE EVALUATION 
 

10.1 Performance Criteria……………………………………………………………..13 
 
10.2 Statistical Performance Measures……………………………………………...14 
 
 

 
 



 
 

                            4

11 CAA EMISSION INVENTORIES FOR 2009 
 

11.1 CAA Emission Inventories for OTC States for 2009………………………….15 
 
11.2 CAA Emission Inventories for all other OTR States for 2009………………..15 
 

 
12 CAA EMISSION INPUT FILES FOR 2010 AND 2013 FOR THE OTR DOMAIN 

 
12.1 2009 CAA Emission Input Files for OTR Domain…………………………….15 

 
 
13 OZONE CONTROL STRATEGY FOR THE OTR DOMAIN 

 
13.1 OTC CALGRID System Screening Runs……………………………………...15 

 
13.2 OTC SIP Modeling Platform Runs……………………………………………..16 

 
13.3 Analysis of Available Air Quality and Emission Databases……………..…..16  

 
13.4 OTR Domain Ozone Control Strategy……………………………………..…..16 
 
 

14 OZONE CONTROL STRATEGY EMISSION INPUT FILES  
 

14.1 2009 Ozone Control Strategy Emission Input Files for OTR Domain………16  
  
 
15 OZONE PREDICTIONS FOR 2009  
 

15.1 Initial Conditions…………………………………………………………………..16  
 
15.2 Boundary Conditions……………………………………………………………..16 
 
15.3 CAA Ozone Predictions for 2009 ……………………………………………….17 
 
15.4 Ozone Control Strategy Predictions for 2009………………………………….17 

 
 
16 DOCUMENTATION REPORT………………………………………………………….…17 
 
 
17 REFERENCES……………………………………………………………………………...17 
 
 
 



 
 

                            5

 
 
 
APPENDIX A:  Workgroups for the Development and Application of the OTC SIP Quality       
                         Modeling System For Assessment of the Ozone National Ambient Air                  
                         Quality Standard in the Ozone Transport Region 
 
 
APPENDIX B:  Work Plan for the Development and Application of the OTC SIP Quality       
                         Modeling System For Assessment of the Ozone National Ambient Air                  
                         Quality Standard in the Ozone Transport Region 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

                            6

1 STUDY DESIGN 
 
1.1 Background 
 
Moderate non-attainment areas in the Ozone Transport Region (OTR) are required to attain the 
8-hour ozone NAAQS by 2010.  Modeled or monitored attainment is based on the summer 
ozone season preceding 2010, so the target year for attainment modeling is 2009 for moderate 
non-attainment areas. The Ozone Transport Commission (OTC) has embarked on the task of 
preparing a State Implementation Plan (SIP) ozone modeling system for exercising 
photochemical grid model(s) to assess the impact of candidate ozone control strategies in 
moderate and serious non-attainment areas in the OTR.  The OTC Directors endorsed the 
Modeling Protocol for the OTC SIP Quality Modeling System For Assessment of the Ozone 
National Ambient Air Quality Standard in the Ozone Transport Region at the November 12-13, 
2003 Fall meeting of the OTC.  The subject protocol has been modified since then to 
incorporate CMAQ model modifications and emission inventory improvements. 
 
This modeling protocol outlines procedures to prepare and use the OTC SIP ozone modeling 
system to help design an ozone attainment strategy to attain the ozone 8-hour NAAQS in the 
OTR.  Emission inventories for point, area, on–road and off-road sources of NOx, VOC and CO 
will be developed for a base year of 2002.  BEIS3 will be used to estimate biogenic emissions.  
MM5 will be used at a 12 km grid resolution and, in the photochemical grid model, 4 km grid 
cells will be nested in urban areas where appropriate.  A model performance evaluation will be 
prepared for 2002.  If model performance is satisfactory, emission input files reflecting candidate 
control strategy scenarios for 2009 will be prepared, and 2009 ozone levels will be simulated 
with the modeling system.  OTC States with moderate and serious non-attainment areas will 
then use these modeling results to help support required ozone attainment demonstrations. 
However, it has become apparent that modeling at a higher resolution than 12 km is not 
possible without improvements in the modeling system in terms of the physical and chemical 
formulation as well as the need for development of emissions estimates at spatial resolutions 
higher than county-level estimates. 
 
1.2 Objective 
 
The New York Department of Environmental Conservation has agreed to be the lead agency  
for developing a SIP quality ozone modeling system for assessing the future year attainment  
of the ozone 8-hour NAAQS in the OTR.  The CMAQ model will be used to evaluate the 
effectiveness of control strategies in the OTR Modeling Domain. The regulatory objective will be 
to design an ozone control strategy that will result in attainment of the 8-hour ozone NAAQS in 
moderate non-attainment areas by 2009. 
 
1.3 Photochemical Modeling System 
 
The OTC Modeling Committee in its prior work exercised both CMAQ and CAMx and noticed 
that even though these models had performed similarly in estimating ozone on an over-all basis, 
the level of agreement between the simulated and measured concentrations varied from good to 
bad depending on the model and depending upon the simulation day.  So, as part of this 
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protocol, both models (which continue to be updated by their developers) will be applied for an 
episode that occurred in 2002. However, it was soon recognized that there was a need for 
application of a one-atmosphere modeling system that would provide estimates of both ozone 
and particulate matter and that the same base year emissions and meteorological data would be 
utilized in the development of appropriate SIPs. This together with USEPA’s launching of the 
CMAS center that provides a venue for sharing information from other modelers led the OTC 
modeling committee to select the CMAQ model for application in its SIP Quality Ozone Modeling 
System for testing the effectiveness of proposed control strategies in the OTR.   
 
The OTC Modeling Committee also examined the performances of two emissions processors 
(EMS2001 and SMOKE, both using CB4 chemistry) from prior work and concluded that there 
are differences between them that could be minimized by forcing the models to use a common 
speciation and surrogate database. Since CMAQ was the air quality model of choice, given that 
it handled inputs from SMOKE more readily than it did from the EMS2001 processor, the 
SMOKE emission processor was selected for constructing emission files for the SIP Quality 
Ozone Modeling System for the OTR Domain.  
 
1.4 Deliverables 
 
The key deliverables for the SIP quality ozone modeling system for the OTR are listed below.  
 

• Select Ozone Episodes 
• Prepare Meteorological Fields                                                                                  
• Prepare 2002 Emission Inventories for each OTC State 
• Acquire 2002 Emission Inventories for non-OTC States in the OTR Domain                  
• Prepare 2002 Emission Input Files for the OTR Domain                                
• Complete 2002 Model Performance Evaluation for the OTR Domain  
• Prepare 2009 CAA Emission Inventories for each OTC State 
• Acquire 2009 CAA Emission Inventories for non-OTC States in the OTR Domain        
• Prepare 2009 CAA Emission Input Files for the OTR Domain                          
• Complete Modeling Runs for 2009 CAA Scenarios                                 
• Design Control Strategy for the OTR Modeling Domain.                               
• Prepare 2009 Emission Input Files for OTR Control Strategy                       
• Complete Modeling Runs for the OTR Control Strategy for 2009 
• Complete Evaluation Report for 2009 Control Strategy                

   
1.5 Schedule  
 
The schedule for developing the SIP quality modeling system and the assessment of the ozone 
NAAQS in the Ozone Transport Region is provided in Appendix A.  Because of delays 
encountered in developing, integrating and processing state-of-the-art emission inventories from 
Regional Planning Organizations in the MANE-VU modeling domain, schedule target dates 
have been moved back approximately 9 months (complete Modeling TSD report in March of 
2007 instead of June of 2006). 
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2 MANAGEMENT STRUCTURE 
  
2.1 OTR Oversight Committee (Appendix B) 
 
OTC Air Directors will serve as the OTR Oversight Committee.  The Air Directors will ensure  
that 2002 and 2009 CAA emission inventories are prepared for each OTC state in the OTR  
Modeling Domain, and will also be responsible for obtaining emission inventories for the non 
OTR States that are part of the OTR Modeling Domain. The Air Directors will oversee the design 
of ozone control strategies for the OTR, and will make the final decision on any funding needed 
to develop the OTC SIP Quality Modeling System.  The Air Directors will review all OTC SIP 
Quality Modeling System documentation before it is released to interested parties. The state 
members of the OTC Modeling Committee will keep Air Directors informed of the development 
of the OTC SIP Quality Modeling System. 
  
2.2 OTR Photochemical Modeling Workgroup (Appendix B) 
                  
OTR Photochemical Modeling Workgroup will be responsible for preparing the modeling  
assessment of the ozone NAAQS in the OTR.  The Workgroup will be responsible for collecting  
and processing model input data, setting up all model input files, performing model runs, and  
interpreting and documenting the results of the modeling analyses for the OTR domain.   
The Workgroup will prepare and submit all OTC SIP quality modeling system documentation to  
the OTC Air Directors.    
 
2.3 OTR Meteorological Modeling Workgroup (Appendix B) 
                  
The OTR Meteorological Modeling Workgroup will be responsible for preparing and assessing  
MM5 meteorological fields for the OTR Modeling Domain.  This Workgroup will also work with  
the OTR Photochemical Modeling Workgroup to prepare all meteorological input files for the  
OTC SIP quality modeling system.     
 
2.4 OTR Emission Inventory Development Workgroup (Appendix B) 
 
The OTR Emission Inventory Development Workgroup will be responsible for obtaining and  
developing guidance for preparing 2002 and 2009 state emission inventories for all states in the  
OTR.  The OTC Air Directors will be responsible for obtaining emission inventories for non-OTR  
states in the OTR Modeling Domain.  The Mid-Atlantic Regional Air Management Association  
(MARAMA) and the Mid-Atlantic /Northeast Visibility Union (MANE-VU) organizations will  
provide funding for contractors and work with OTR states to help prepare state-of-the-art 2002  
emission files, 2009 CAA emission files and 2009 Control Strategy emission files for the OTR  
Modeling Domain.   
 
2.5 OTR Control Strategy Development Workgroup (Appendix B) 
 
The OTR Control Strategy Development Workgroup will be responsible for designing an ozone 
control strategy for the OTR Domain that will attain the ozone NAAQS by 2009 in moderate non-
attainment areas and 2012 in serious non-attainment areas.  The Workgroup will work with the 
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OTC stationary /area source committee and the OTC mobile source committee to design an 
effective ozone control strategy for the OTR domain.   
 
 
3 OTR MODELING DOMAIN  
 
3.1 Description 
 
The OTR modeling domain (see Figure 1) follows the national grid adopted by the Regional 
Haze Regional Planning Organizations (RPOs), but with focus on the eastern U.S. The areal 
extent of the domain was selected such that the northeastern areas of Maine are inside the 
domain. Based upon the existing computer resources, the southern and western boundaries 
were limited to the region shown in Figure 1.  At a horizontal grid resolution of 12 km, there are 
172 grids in the east-west and 172 grids in north-south direction.  Details of the modeling 
system setup can be found at ftp://ftp.dec.state.ny.us/dar/air_research/gsistla/otc-mm5-cmaq-
grid-def.doc
 
3.2 Horizontal Grid Size 
 
Following EPA and as noted above, a 12 km grid resolution will be used for the domain. A 
coarser mesh may not be appropriate for urban area applications.  Modeling at a higher 
resolution than 12 km will not be performed at this time; to do would require improvements in the 
modeling system in terms of the physical and chemical formulation as well as the need for 
development of emissions at a higher spatial resolution than that for the currently available 
county-level estimates. 
 
3.3 Number of Vertical Layers   
 
Similar to the horizontal grid spacing which is fixed by the default set forth in the design of the 
meteorological model, in this case 12 km, the definition of the vertical structure could also be 
adopted one-to-one based upon the meteorological model which has 29 layers. However, given 
the computational resources and runtime needs the number of vertical layers in the 
photochemical model was limited to 22, of which the lower 16 layers (approximately 3km) were 
set one-to-one with those of the meteorological model.  
                                                
 
4 OZONE EPISODES  
 
4.1 Episode Selection Criteria 
 
Since it would be impractical to model every violation day, EPA has recommended targeting a 
select group of episode days for ozone attainment demonstrations.  Such episode days should 
be (1) meteorologically representative of typical high ozone exceedance days in the domain, 
and (2) so severe that any control strategies predicted to attain the ozone NAAQS for that 
episode day would also result in attainment for all other exceedance days.                  
 

ftp://ftp.dec.state.ny.us/dar/air_research/gsistla/otc-mm5-cmaq-grid-def.doc
ftp://ftp.dec.state.ny.us/dar/air_research/gsistla/otc-mm5-cmaq-grid-def.doc
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Figure 1: OTC Modeling Domain with areal extent of 12km and 36km grids                                            
 
                                                                                                                                                         
                   

 
  
 
4.2 Proposed Episode Selection Procedure 
 
While the above-suggested approach is perhaps feasible for isolated urban areas, such an 
approach may not be meaningful given the areal extent of concern and the modeling domain. 
Also, selection of episodes from different years would require the generation of the 
meteorological fields and emissions database, which would be an extremely difficult proposition 
given the modeling domain.  The 2002 ozone season had a significant number of exceedance 
days (the spatial distribution of the daily 1-hr and 8-hr maxima over the eastern U. S. can be 
examined at the site ftp://ftp.state.ny.us/dar/air_research/htdocs/index.html). It was decided that 
the 5-month ozone season of 2002 would be simulated with the OTC SIP Quality Modeling 
System which will involve investigating numerous ozone episodes and would provide for better 
assessment of the simulated pollutant fields.  The Environ report “Determination of 
Representativeness of 2002 Ozone Season for Ozone Transport Region SIP Modeling” 
demonstrated that 2002 episode days are (1) meteorologically representative of typical high 
ozone exceedance days in the domain, and (2) are probably so severe that control strategies 
predicted to attain the ozone NAAQS for those episode day would also result in attainment for 
all other exceedance days.    

ftp://ftp.state.ny.us/dar/air_research/htdocs/index.html
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5 METEOROLOGICAL FIELDS 
 
5.1 MM5 Meteorological Fields 
 
The MM5 setup has been described by Zhang (2000) for generating meteorological fields based 
on a modified Blackadar scheme for the boundary layer.  Since there are a variety of options 
that can be exercised in the application of MM5, initial testing was performed for a high ozone 
event of 2002 with the most commonly used default options as well as with modified boundary 
layer schemes (Zhang and Zheng 2004). A set of options was selected and used by Prof. Zhang 
of UMD in consultation with NYDEC Staff for running MM5 for the 2002 5-month ozone season.  
 
5.2 Quality Assurance of Meteorological Fields 
 
As a part of this effort, the simulated meteorological fields will be compared to data collected 
under CASTNET as well as with observations from the National Weather Service (NWS).  Prior 
experience has shown that these approaches provide for an independent assessment of the 
simulated meteorological conditions. Also, data from any other special measurements will be 
sought and compared with the simulated fields. This analysis should provide a degree of 
confidence in the simulated meteorological fields and their use in photochemical grid modeling.  
This work will be coordinated through the meteorological model work group. 
 
 
6 BASE CASE EMISSION INVENTORIES FOR 2002 
 
6.1 2002 Base Case Emission Inventories for OTC states 
 
Each state in the OTR Domain will prepare a 2002 base year emission Inventory that include 
VOC, NOx, and CO for a typical ozone summer day.  States are to follow EPA guidance 
documents for this base year inventory, which is due to EPA by June 1, 2004.  Note this 
inventory may also qualify as the consolidated emissions regulatory report (CERR). 
 
Emissions for all categories will be estimated for each county and state and the seasonal factors 
will facilitate spatial and temporal adjustments for modeling.  Point and area source data will be 
submitted by individual states to EPA for uploading to EPA's National Emission Inventory (NEI) 
database using the required EPA format.  MOBILE6.2 input files and VMT data will be submitted 
to NEI so that EPA can generate on-road mobile emissions for each state by county in a format 
that can be easily gridded and speciated.  Similarly, off-road input files will be sent to EPA for 
running the latest NONROAD model. 
 
It is anticipated that these state inventories will follow the EPA prescribed approach and should 
be formatted in a consistent manner.  While this protocol deals with 8-hr ozone issues, the 
inventory would also contain the necessary information for exercising the particulate option of 
the photochemical model.  This would be of help in those cases where the one-atmosphere 
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option is to be exercised in the assessment.  Biogenic emissions will be estimated with EPA’s 
BEIS-3 emissions model. 
 
6.2 2002 Base Case Emission Inventories for All Other States in the OTR Domain 
 
A 2002 base year emission inventory that includes VOC, NOx, and CO for a typical ozone 
summer day will be obtained for all non-OTC states in the OTR domain.  It is anticipated that 
these inventories will be developed following EPA guidance, and will be formatted in a 
consistent manner.   
 
   
7 BASE CASE EMISSION INPUT FILES FOR 2002 
 
7.1 Preparation of 2002 Emission Input Files for the OTR Domain 
 
Emissions data will be processed using SMOKE. The surrogate data files for the OTR grid have 
been previously developed by NY DEC and will be used in this study. For those pollutants that 
depend upon ambient temperature, MM5 layer-1 gridded temperature fields will be used.   

 
7.2 Quality Assurance of 2002 Emission Input Files for the OTR Domain  
 
The processing of the emissions data will include several quality checks before the data are 
exercised in the simulations.  Prior experience has shown that considerable time and resources 
are often invested in developing the gridded emissions data.  While there are many avenues to 
improve or correct the data, based upon consensus of the OTC Photochemical Modeling 
Workgroup, a definite closure of the emissions processing will be adhered to and any further 
changes or corrections will be archived and incorporated at a later date.  In performing this 
work, close attention will be paid to the emissions within the OTR and, if necessary, corrections 
will be incorporated on the advice of the OTC Photochemical Modeling Workgroup. 
 
Biogenic emissions will be prepared for each episode day using BEIS-3.  The temperature data 
from MM5 layer-1 will be used along with cloud cover information obtained from MM5. 
 
 
8 AIR QUALITY DATA 
 
8.1 Initial Conditions 
 
Prior experience has shown that a 3-day ramp-up period is sufficient to establish pollutant levels 
that are encountered in the beginning of the ozone episode.  In this application clean conditions 
will be assumed for the 1st hour of the simulation along with the emissions and boundary 
conditions as described below. Since the application was to be in one-atmosphere mode using a 
common platform, it was determined that a longer ramp-up period of 15 days was needed 
because experiments indicated that some of the PM2.5 species from the initial conditions (IC) 
were retained for ramp-up periods of 10 days or less. Thus the CMAQ model run will start on 
May 1, 2002; the first 15 days are assumed to be ramp-up days and will not used for 
performance evaluation purposes. 



 
 

                            13

 
8.2 Boundary Conditions 
 
In prior studies attempts were made to include any available information from ozonesondes and 
monitors that are near the western and northern boundaries of the modeling domain. For this 
study, similar attempts will be made to obtain pollutant data at the boundaries. 
  
For boundary conditions, NY DEC will run CMAQ with the continental 36 km grid using GEOS-
CHEM simulation data for 2002.  The GEOS-CHEM information will be obtained by NESCAUM 
from Prof. Daniel Jacob's group of Harvard University. Hour by hour boundary conditions will 
then be extracted from the continental 36 km CMAQ run results and used for the OTR 12 km 
modeling domain.   
   
8.3 Ambient Air Quality Data 
 
Ambient air quality data will be extracted from the EPA AQS archive for ozone, CO, NOx, and 
total and speciated hydrocarbons reported as part of the PAMS network. Also, data from 
CASTNET will be obtained.  Since the OTR modeling domain extends over two time zones, 
while the model simulations are reflective of a single time zone, EST, there will be a need to 
”correct” the clock and assemble the ambient air quality database.  Any special measurements 
that are relevant to this study during the summer of 2002 will also be acquired, including upper 
air measurements. 
 
 
9 DIAGNOSTIC ANALYSES 
 
9.1 Quality Assurance Tests of Input Components 
  
Before proceeding with modeling, all air quality, emissions, and meteorological data will be  
reviewed to ensure completeness, accuracy, and consistency.  Any errors, missing data or 
inconsistencies will be addressed using appropriate methods that are consistent with standard 
practices.   
 
9.2 Diagnostic Tests  
  
Attempts will be made to perform diagnostic tests to ensure that the simulated ozone patterns 
are in agreement with observed patterns over the entire simulation period.  While it is unrealistic 
to expect day-to-day agreement between the measured and predicted data, close attention will 
be paid to the changes in pattern of the measured ozone levels and the ability of the model to 
capture such changes.  
 
 
10 MODEL PERFORMANCE EVALUATION  
 
10.1 Performance Criteria 
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This is an area that will likely require dialog among member states.  While there are many 
statistical tests that can be applied to predicted ozone concentrations, it is important to define a 
priori some of the conditions of the analysis and the targets of evaluation.  Also, it is important to 
define the areal extent for which the assessment needs to be done to address the performance 
of the model. Statistical tests are to be applied to the precursor data as well, recognizing that all 
tests applied to the ozone data may or may not be valid.   
 
As part of the model assessment, qualitative analysis will also be performed by comparing 
predicted and measured pollutant fields to establish if the spatial patterns are captured by the 
modeling system.  This is a critical step, since the measured concentrations may fall into a 
neighboring grid cell (but not at the measured location itself) and may be found to be in good 
agreement.  
 
Another area that is quite important is the predictive ability of the model with respect to height. 
Recognizing that the pollutants trapped above the mixed layer during the overnight hours would 
mix down during the daytime, comparison will be made between measurements and model 
predictions.   Special attention will be paid to elevated monitoring stations, such as the television 
tower near Durham, North Carolina; the Sears Tower in Chicago, Illinois, and monitors located 
at elevated rural stations at Whiteface Mountain, NY.   
 
10.2 Statistical Performance Measures  
 
The recommended EPA procedures will be used to calculate the recommended performance 
measures.  At a minimum, the following three statistical performance measures will be used to 
assess CAMx model performance for each episode. 
 

• Unpaired highest-prediction accuracy   
 

     This measure quantifies the difference between the highest observed eight-hour  
     value in the domain and the highest predicted value in the domain.  The acceptable          
      performance range is plus or minus 15-20 percent. 

                                  
• Normalized bias           

 
     This measure indicates the degree to which simulated eight-hour values are over or  
     under-predicted.  The acceptable performance range is plus or minus 5-15 percent. 

  
• Gross error of all pairs above 40 ppb     

 
      This measure indicates the average discrepancy between predicted and observed  
      values and provides an overall assessment of model performance.  The                      
      acceptable performance range is 30-35 percent. 
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11 CAA EMISSION INVENTORIES FOR 2009 
 

11.1 CAA Emission Inventories for OTR States for 2009 
 
Each OTC state in the OTR Domain will prepare a 2009 CAA emission inventory that is 
consistent with the regulations and rules adopted or expected to be in-place.  The inventory will 
be developed consistent with EPA guidance.  The states will develop the information on growth 
factors and controls used in the development of the inventory.  Each state will submit a report on 
the development of these future year inventories. 
 
Since the electric energy generation and use are highly inter-connected, coupled with the 
existing rules on trading and banking of pollutants, it is expected that an inventory consistent 
with this information would be developed for all electric energy generation units using models 
such as IPM. 
 
Recognizing that any prediction of future emissions are subject to changes, the OTC Modeling 
Committee would develop a decision framework on obtaining these emissions to be consistent 
with the OTC SIP quality modeling system schedule (Appendix A). 
 
11.2 CAA Emission Inventories for all non-OTR States for 2009 
 
A 2009 CAA emission inventory that includes VOC, NOx, and CO for a typical ozone summer 
day will be obtained for all non-OTC states in the OTR.  It is anticipated that these inventories 
will be developed following EPA guidance, and will be formatted in a consistent manner. 
 
 
12 CAA EMISSION INPUT FILES FOR 2009 FOR THE OTR DOMAIN 

 
12.1 CAA Emission Input Files for OTR Domain for 2009 
 
2009 CAA emissions data will be processed using SMOKE. For pollutants that depend on 
ambient temperature, MM5 layer-1 gridded temperature fields will be used to estimate hourly 
emission rates.  The biogenic emission input files prepared for the base 2002 will be used as a 
surrogate for 2009 biogenic emissions.  These emissions data will be processed using the 
quality assurance checks described in section 7.2.   
 
It should be noted that the CAA means all on the books and on the way control measures 
(OTB/OTW) scheduled to be in effect by 2009.  
 
13 OTR DOMAIN OZONE CONTROL STRATEGY   
 
13.1 OTC CALGRID System Screening Runs 
 
A series of CALGRID screening runs will be performed to investigate the level of emissions 
reductions needed both within and outside of the OTR.  This will help identify potential emission 
reductions scenarios that can be used for CMAX future year SIP modeling runs. 
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13.2 OTC SIP Modeling Platform Runs 
 
OTC SIP modeling platform CAA runs for 2009 will be reviewed to help determine the level of 
emissions reductions needed to attain the ozone NAAQS.   VOC and NOX sensitivity runs will 
also be performed to help identify potential emission reductions scenarios that can be used to 
lower ozone levels in the OTR. 
 
13.3   Analysis of Available Air Quality and Emission Databases  
 
A review of air quality and emission databases (for example, EPA Clear Skies and Transport 
Rule emission files) will be performed to help identify potential source sectors of ozone 
precursors.  Analysis of available EPA modeling results will also be performed to help identify 
potential source sectors of ozone precursors in, and upwind, of the OTR domain.   
 
13.4 Ozone Control Strategy for the OTR Domain 
 
The OTR Control Strategy Development Team will review CALGRID results, other available 
databases, and EPA databases, to help identify potential control programs.  The Team will work 
with OTR states and the OTC stationary, area and mobile source committees to design ozone 
control strategies for the OTR Domain with the goal of meeting regulatory target dates. 
 
 
14 OZONE CONTROL STRATEGY EMISSION INPUT FILES 
 
14.1 Ozone Control Strategy Emission Input Files for the OTR Domain for 2009 
 
Emissions files for the selected ozone control strategy for the OTR Domain for 2009 will be 
prepared in a consistent manner as per schedule.  If necessary, additional IPM simulations may 
be performed to obtain EGU emission estimates.  
 
        
15 OZONE PREDICTIONS FOR 2009 
 
15.1 Initial Conditions  
 
The initial conditions at the startup will be “clean”.  The OTR Modeling Team will use the 2002 
initial condition files as a surrogate for initial conditions for 2009 modeling runs. 
 
15.2 Boundary conditions  
 
EPA will be consulted for guidance in estimating boundary conditions for 2009 or, under default, 
would utilize those adapted for the Base 2002 base year simulation. It should be noted that the 
default option was used for the 2009 CMAQ simulation.  
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15.3 CAA Ozone Predictions for 2009  
 
The model will be run with the CAA emission files developed for 2009.  Tile plots,  
difference plots, and model statistics will be prepared to help characterize the extent of  
any remaining non-attainment areas predicted in the OTR in 2009.   
 
15.4 Ozone Control Strategy Predictions for 2009. 
 
The model will be run with OTR control strategy emission files prepared for 2009.  Tile plots, 
difference plots and model statistics will be prepared to help characterize the extent of any  
remaining non-attainment areas predicted in the OTR for the year 2009. 
 
 
16 DOCUMENTATION 
 
A report titled “Assessment of the Ozone National Ambient Air Quality Standards in the Ozone 
Transport Region will be prepared by the OTR Modeling Team”.  The report would cover model 
performance evaluation, and an evaluation of the OTR control strategy runs for 2009. This 
technical document will be made available to all interested parties and will be used by the 
member States in their SIP submission documentation as needed. 
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Workgroups for the Development and Application of the OTC SIP Quality Modeling System for 
Assessment of the Ozone National Ambient Air Quality Standard in the Ozone Transport Region 
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OTC Photochemical Modeling Workgroup 
 
 
State Lead                              Gopal Sistla  
OTC contact                 Tom Frankiewicz  
Chair OTC Modeling Committee Barbara Kwetz  
 
 

  
Delaware  Mohammed Majeed  
 
DC   Rama Tangirala  
 
Maine   Tom Downs  
 
Maryland  Mike Woodman  
 
Massachusetts  Steve Dennis  
 
New Hampshire                Jeff Underhill  
    
New York  Gopal Sistla  
 
Pennsylvania  Tim Leon Gurrero  
    
NESCAUM  Gary Kleiman  
 
EPA   Invited for selected discussions 
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OTC Meteorological Modeling Workgroup 
 

 
State Lead  Mike Woodman  
OTC contact  Tom Frankiewicz  
 
 
Connecticut  Dave Wackter 
  
Delaware  Mohammed Majeed 
 
DC   Rama Tangirala 
 
Maine   Tom Downs 
 
Maryland  Tad Aburn 
   Matt Seybold 
   Mike Woodman 
   Jeff Stehr 
 
Massachusetts  Rich Fields 
 
New Hampshire               Jeff Underhill 

 
New Jersey  Alan Dresser 
    
New York  Gopal Sistla 
 
Pennsylvania  Tim Leon Gurrero 
 
Vermont                 Paul Wishinski 
 
Virginia                 Kirit Chaudhar 
 
MARAMA  Serpil Kayin  
    
NESCAUM  Gary Kleiman  
 
EPA   Invited for selected discussions 
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OTC Emission Inventory Development Workgroup 

 
 
State Lead  Ray Malenfant  
OTC contact               Tom Frankiewicz  
 
 
Connecticut  Bill Simpson 
 
Delaware  Dave Fees 
 
DC   Rama Tangirala 
 
Maine   Dave Wright 
 
Maryland  Roger Thgunell 
 
Massachusetts  Ken Santlal 
 
New Hampshire                Mike Fitzgerald 

Andy Bodnarik 
 
New Jersey  Joan Held 
 
New York  Jim Ralston 
 
Pennsylvania  Dean Van Orden 
 
Rhode Island  Karen Slattery 
 
Vermont                Jeff Merrell 
 
Virginia                Tom Ballou 
 
MARAMA  Serpil Kayin 
 
EPA   Invited for selected discussions 
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OTC/MANE-VU Control Strategies Workgroup 
 
 
State Lead                Jeff Underhill  
OTC contact  Tom Frankiewicz  
 
 
Connecticut  Dave Wackter 
   Kurt Kebschull 
 
Delaware  Ray Malenfant 
   Mohammed Majeed 
 
Maine   Jeff Crawford 
   Tom Downs 
 
Maryland  Tad Aburn 
   Matt Seybold 
   Mike Woodman 
   Jeff Stehr 
 
Massachusetts  Eileen Hiney 
   Steve Dennis 
 
New Hampshire               Jeff Underhill 

Andy Bodnarik 
 
New Jersey  Bob Stern 
   Ray Papalski 
   Alan Dresser 
   Robert Huizer 
 
New York  Gopal Sistla 
 
Pennsylvania  Wick Havens 
   Tim Leon Gurrero 
 
Rhode Island  Barbara Morin 
 
Vermont                Paul Wishinski 
 
Virginia                Kirit Chaudhar 
 
MARAMA  Serpil Kayin 
   Megan Schuster 
 
NESCAUM  Leah Weiss 
   Gary Kleiman   
 
EPA   Invited for selected discussions 
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Work Plan for the Development and Application of the OTC SIP Quality Modeling System. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
Work plan for the Development and Application of the OTC SIP Quality Modeling System†

 

Task 
No. 

 
Activity or Task 

Initial 
Target
Date 

Organization(s) 
Performing Task 

 

Remarks & Status 
Notes & Revisions 

 
 Initial Planning    

1 
 
 
 
 
 

Prepare a Work plan and a Modeling Protocol for the 
development of the OTC SIP quality modeling system to 
address ozone non-attainment problems in the OTR. 
 
 

Nov 03 
 
 
 
 
 

NY, MA 
 
 
 
 
 

Completed 
 
 
 
 
 

 Meteorology    

2 
3 
4 

Complete MM5 modeling for 2002 (May thru Sep) 
Episode evaluation and assessment 
Evaluate MM5 data and process for photochemical 
models. 
 

Dec 04 
Dec 04 
Mar 05 

MD (UMCP), NY 
Contract Support 
MD (UMCP), NY 

In progress 
In progress 
Inn progress 

 Emissions Inventories    

5 
 
 
6 
 
 
7 
 
 
8 
 

Prepare 2002 emission inventories for MANEVU states in 
the OTR Domain. 
 
Obtain 2002 emission inventories for non-MANEVU 
states in the OTR Domain. 
 
Prepare 2009 CAA emission inventories for MANEVU 
states in the OTR Domain. 
 
Obtain 2009 CAA emission inventories for non-MANEVU 
states in the OTR Domain. 

Jan 05  
 
 
Jan 05 
 
 
Aug 05 
 
 
Aug 05 

MARAMA 
 
 
MARAMA 
 
 
MARAMA 
 
 
MARAMA 

 
 
 
 
 
 
 
 
 
 
 
 

 Emission Input files    
9 
 
 
10 
 
 
11 
 

Prepare 2002 emission files for the OTR domain with 
SMOKE and /or EMS2001, and QA emissions data. 
 
Prepare 2009 CAA emission files for the OTR domain 
with SMOKE and /or EMS2001, and QA emissions data. 
 
Prepare 2009 emission files for OTR control strategy with 
SMOKE and /or EMS2001, and QA emissions data. 
 

Nov 04 
 
 
Nov 05 
  
 
Nov 05 

NY 
 
 
NY  
 
 
NY  
 

Delayed until Jan 05 
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Task 
No. 

 
Activity or Task 

Initial 
Target 
Date 

Organization(s) 
Performing Task 

 

Remarks & Status 
Notes & Revisions 

 
 Modeling    

12 
 
 
13 
 
 
14 
 
15 
 
 

Complete 2002 model performance evaluation for OTR 
Domain. 
 
Test model sensitivity to NOx, VOC reductions and 
potential control measure options. 
 
Complete modeling runs for 2009 CAA scenarios. 
 
Complete modeling runs for 2009 OTR control strategy
 

May 05 
 
 
Sep 05 
 
 
Jan 06 
 
Jan 06 

NY 
 
 
NY 
 
 
NY 
 
NY 
 

 
 
 
 

 OTR Control Strategy Development    
16 
 
 
17 
 
 
18 

Perform screening runs with OTC CALGRID modeling 
system 
 
Review air quality and emission databases to help 
identify potential sources of ozone in the OTR. 
 
Design Control Strategy for the OTR Domain             
 

Mar 05 
 
 
Jul 05 
 
 
Sep 05 
               
      

OTR Control Strategy 
Development 
Workgroup 
 
OTR Control Strategy 
Development 
Workgroup 
 
OTR Control Strategy 
Development 
Workgroup 
 

 

 Reports    

19 Complete technical support documents presenting 
regional OTR modeling and air quality/emission 
database analyses.  (These two documents will 
provide technical support for state ozone SIPs.  
 

Jun 06 NY, other OTC states This will allow states nine 
months to prepare SIP 
revisions due in April 
2007. 

 Management    
20 
 
21 

Day-to-day management and coordination. 
 
Provide direction, oversight, and obtain any necessary 
funding.  

on-going 
 
on-going 
 

OTC Modeling 
Committee 
 
OTC Air Directors  

 

 
† To be used as needed for Ozone SIPs in the OTR.  Based on EPA draft guidance, Ozone SIPs expected submission by 
April 2007. 
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