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Section 10. Long Term Strategy

· State adopted control measures: rules, administrative orders and schedules of compliance (Appendix #)
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10.  Long Term Strategy

40 CFR Section 51.308(d)(3) requires the <State/Tribe name> to submit a long-term strategy that addresses regional haze visibility impairment for each mandatory Class I Federal area within and outside the State/Tribe which may be affected by emissions from within the State/Tribe.  The long-term strategy must include enforceable emissions limitations, compliance schedules, and other measures necessary to achieve the reasonable progress goals established by States/Tribes where the Class I areas are located.  The State must consult with other states affecting the Class I area to develop coordinated emission management strategies.  The State must demonstrate that it has included all measures necessary to obtain its share of the emission reductions needed to meet the progress goal for the area.  If the State has participated in a regional planning process, the State must include measures needed to achieve its obligations agreed upon through that process.  

This section describes how <State/Tribe name> meets the long-term strategy requirements.
This long term strategy addresses visibility impairment for each of the following Class I areas which may be affected by emissions from within the <State/Tribe name>:  <Acadia National Park, Brigantine Wilderness, Dolly Sods Wilderness, Great Gulf Wilderness, Lye Brook Wilderness, Presidential Range/Dry River Wilderness, Moosehorn Wilderness, Roosevelt/Campobello International Park, Shenandoah National Park>.  As explained in Section 10.2.2, below, these are the Class I areas that are affected by emissions from within <State/Tribe name>.
The long term strategy described below includes enforceable emissions limitations, compliance schedules, and other measures necessary to achieve the reasonable progress goals established for the above Class I areas to the extent that it is reasonable for the <State/Tribe/Commonwealth> to adopt them before the date this SIP is submitted to EPA.  Additional measures may be reasonable to adopt at a later date after further consideration and review.
10.1 Overview of the Long Term Strategy Development Process
As a participant in MANE-VU, the <State/Tribe name> supported a regional approach towards deciding which control measures to pursue for regional haze that was based on technical analyses documented in the following reports:

· Contributions to Regional Haze in the Northeast and Mid-Atlantic United States (called the Contribution Assessment), 
· Comparison of CAIR and CAIR Plus Proposal using the Integrated Planning Model® (called the CAIR+ Report), 
· Assessment of Reasonable Progress for Regional Haze in MANE-VU Class I Areas (called the Reasonable Progress Report), 
· Five-Factor Analysis of BART-Eligible Sources: Survey of Options for Conducting BART Determinations, and

· Assessment of Control Technology Options for BART-Eligible Sources: Steam Electric Boilers, Industrial Boilers, Cement Plants and Paper and Pulp Facilities. 

The regional strategy development process identified reasonable measures that would reduce emissions contributing to visibility impairment at Class I areas affected by emissions from within the MANE-VU region by 2018 or earlier.  The technical basis for the long term strategy is discussed in Section 10.2.  This section describes the process of identifying potential emission reduction strategies.
10.1.1  Regional Process of Identifying Potential Strategies

MANE-VU reviewed a wide range of potential control measures to reduce emissions from sources contributing to visibility impairment in affected Class I areas.  The process by which MANE-VU arrived at a set of proposed regional haze control measures to pursue for the 2018 milestone started in late 2005 in conjunction with efforts to identify measures to reduce ozone pollution. The Ozone Transport Commission (OTC) selected a contracting firm to assist with the analysis of ozone and regional haze control measure options. OTC provided the contractor with a “master list” of some 900 potential control measures, based on experience and previous state implementation plan work. With the help of an internal OTC control measure workgroup, the contractor also identified available regional haze control measures for MANE-VU’s further consideration.

MANE-VU then developed an interim list of control measures, which for regional haze included: beyond-CAIR sulfate reductions from electricity generating units (EGUs), low-sulfur heating oil (residential and commercial), and controls on ICI boilers (both coal and oil-fired), lime and cement kilns, residential wood combustion, and outdoor burning (including outdoor wood boilers).

The next step in the regional haze control measure selection process was to further refine the interim list. The CAIR+ Report documents the analysis of the cost of additional SO2 and NOx controls at EGUs in the Eastern U.S.  The Reasonable Progress Report documents the assessment of control measures for EGUs and the other source categories selected for analysis. Further analysis is provided in the NESCAUM document entitled, “Assessment of Control Technology Options for BART-Eligible Sources: Steam Electric Boilers, Industrial Boilers, Cement Plants and Paper and Pulp Facilities.” 

The beyond-CAIR EGU strategy continued to stay on the list since EGU sulfate emissions have, by far, the largest impact on visibility in the MANE-VU Class I areas. Likewise, a low-sulfur oil strategy gained traction after a NESCAUM-initiated conference with refiners and fuel-oil suppliers concluded that such a strategy could realistically be implemented in the 2014 timeframe. Thus the low-sulfur heating oil and the oil-fired ICI boiler sector control measures merged into an overall low-sulfur oil strategy for #2, #4, and #6 residual oils for both the residential and commercial heating and oil-fired ICI boiler source sectors.

During MANE-VU’s internal consultation meeting in March 2007, member states reviewed the interim list of control measures to make further refinements. States determined, for example, that there may be too few coal-fired ICI boilers in the MANEVU states for that to be considered as a “regional” strategy, but could be a sector pursued by individual states. They also determined that lime and cement kilns, of which there are few in the MANE-VU region, would likely be handled via the BART determination process. Residential wood burning and outdoor wood boilers remained on the list for those states where localized visibility impacts may be of concern even though emissions from these sources are primarily organic carbon and direct particulate mater. Finally, outdoor wood burning was determined to also be better left as a sector to be examined further by individual states, due to issues of enforceability and penetration of existing state regulations.

10.2 Technical Basis for Emission Reduction Obligations 

40 CFR Section 51.308(d)(3)(iii) requires states/tribes to document the technical basis for the state’s/tribe’s apportionment of emission reductions necessary to meet reasonable progress goals in each Class I area affected by the state’s/tribe’s emissions.

<State/Tribe name> relied on technical analyses developed by MANE-VU to demonstrate that the <State/Tribe’s> emission reductions, when coordinated with those of other States and Tribes are sufficient to achieve reasonable progress goals in Class I areas affected by <the State/Tribe>.

MANE-VU’s technical documentation of the emission reductions necessary to meet reasonable progress goals in each Class I area affected by the <State/Tribe> is summarized in the following sections of this SIP and in additional documentation referenced in those sections and below:

· Baseline and Natural Background Visibility Conditions—Considerations and Proposed Approach to the Calculation of Baseline and Natural Background Visibility Conditions at MANE-VU Class I Areas (NESCAUM, December 2006)  (Appendix #)
· The Nature of the Fine Particle and Regional Haze Air Quality Problems in the MANE-VU Region:  A Conceptual Description (NESCAUM, November 2006)(Appendix #)
· Contributions to Regional Haze in the Northeast and Mid-Atlantic United States (NESCAUM, August 2006)(called the Contribution Assessment) (Appendix #)
· Comparison of CAIR and CAIR Plus Proposal using the Integrated Planning Model® (called the CAIR+ Report) (ICF, May 2007)(Appendix #)
· Assessment of Reasonable Progress for Regional haze in MANE-VU Class I Areas (MACTEC, July 2007)(called the Reasonable Progress Report) (Appendix #)
· Five-Factor Analysis of BART-Eligible Sources: Survey of Options for Conducting BART Determinations (June, 2007)(Appendix #)
· Assessment of Control Technology Options for BART-Eligible Sources: Steam Electric Boilers, Industrial Boilers, Cement Plants and Paper and Pulp Facilities (NESCAUM, March 2005)(Appendix #)
· MANE-VU Modeling for Reasonable Progress Goals: Model Performance Evaluation, Pollution Apportionment, and Control Measure Benefits (NESCAUM, February 2008)(Appendix #)
· 2018 Visibility Projections (NESCAUM, March 2008)(Appendix #) 
In addition, <the State/Tribe> relied on analysis conducted by neighboring RPOs, including the following documents, which are available upon request but are not incorporated into this SIP:

· VISTAS Reasonable Progress Analysis Plan by VISTAS, dated September 18, 2006

· Reasonable Progress for Class I Areas in the Northern Midwest-Factor Analysis, by EC/R, dated July 18. 2007
The following sections discuss the pollutants, source regions, and types of sources considered in developing this long term strategy.

10.2.1  Visibility Impairing Pollutants 

40 CFR Section 51.308(d)(3)(iv) requires each state to identify all anthropogenic sources of visibility impairment considered by the state in developing its long-term strategy.  EPA’s Guidance for Setting Reasonable Progress Goals Under the Regional Haze Program (June, 2007) notes that this process begins with the identification of key pollutants and source categories that contribute to visibility impairment at the Class I area(s) affected by emissions from the state.
Finalized in August 2006, the MANE-VU Contribution Assessment reflects a conceptual model in which sulfate emerges as the most important single constituent of haze-forming fine particle pollution and the principle cause of visibility impairment across the region.  Sulfate alone accounts for anywhere from one-half to two-thirds of total fine particle mass on the 20 percent haziest days at MANE-VU Class I sites. Organic carbon was shown to be the second largest contributor to haze. As a result of the dominant role of sulfate in the formation of regional haze in the Northeast and Mid-Atlantic region, MANE-VU concluded that an effective emissions management approach would rely heavily on broad-based regional SO2 control efforts in the eastern United States.

The following figure shows the dominance of sulfate in the extinction calculated from the 2000-2004 baseline data.

Figure 10.1. Contributions to PM2.5 Extinction at Seven Class I Sites
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10.2.2  Contributing States and Regions
The MANE-VU Contribution Assessment used various modeling techniques, air quality data analysis, and emissions inventory analysis to identify source categories and states that contribute to visibility impairment in MANE-VU Class I areas. With respect to sulfate, based on estimates from four different techniques, the Contribution Assessment estimated emissions from within MANE-VU in 2002 were responsible for about 25-30 percent of the sulfate at MANE-VU and nearby Class I areas.  (See Chapter 8 of the Contribution Assessment.)  Emissions from other regions, Canada, and outside the modeling domain were also important.  
Table 10.1, below, shows the results of one of the four methods of assessing state-by-state contributions to sulfate impacts (the REMSAD model). This table highlights the importance of emissions from outside the MANE-VU region.  Note that percentage contributions differ between methods.  This is one example.
Table 10.1  Percent of Modeled Sulfate Due to Emissions from Listed States

	Contributing States or Areas
	Acadia, Maine
(%)
	Brigantine, New Jersey
(%)
	Dolly Sods, West Virginia
(%)
	Great Gulf and Presidential Range Dry River, New Hampshire
(%)
	Lye Brook, Vermont
(%)
	Moosehorn
and Roosevelt Campobello, Maine
(%)
	Shenandoah, Virginia
(%)

	Connecticut
	0.76
	0.53
	0.04
	0.48
	0.55
	0.56
	0.08

	Delaware
	0.96
	3.20
	0.30
	0.63
	0.93
	0.71
	0.61

	District of Columbia
	0.01
	0.04
	0.01
	0.01
	0.02
	0.01
	0.04

	Maine
	6.54
	0.16
	0.01
	2.33
	0.31
	8.01
	0.02

	Maryland
	2.20
	4.98
	2.39
	1.92
	2.66
	1.60
	4.84

	Massachusetts
	10.11
	2.73
	0.18
	3.11
	2.45
	6.78
	0.35

	New Hampshire
	2.25
	0.60
	0.04
	3.95
	1.68
	1.74
	0.08

	New Jersey
	1.40
	4.04
	0.27
	0.89
	1.44
	1.03
	0.48

	New York
	4.74
	5.57
	1.32
	5.68
	9.00
	3.83
	2.03

	Pennsylvania
	6.81
	12.84
	10.23
	8.30
	11.72
	5.53
	12.05

	Rhode Island
	0.28
	0.10
	0.01
	0.11
	0.06
	0.19
	0.01

	Vermont
	0.13
	0.06
	0.00
	0.41
	0.95
	0.09
	0.01

	MANE-VU 
	36.17
	34.83
	14.81
	27.83
	31.78
	30.08
	20.59

	Midwest RPO
	11.98
	18.16
	30.26
	20.10
	21.48
	10.40
	26.84

	VISTAS
	8.49
	21.99
	36.75
	12.04
	13.65
	6.69
	33.86

	Other
	33.79
	16.78
	12.70
	23.54
	18.99
	44.17
	12.48


The following two figures are from the Contribution Assessment and show another method used to identify and rank states’ contributions to sulfate at MANE-VU and nearby Class I areas using 2002 data.  One simple technique for deducing the relative impact of emissions from specific point sources on a specific receptor site involves calculating the ratio of annual emissions (Q) to source-receptor distance (d).  This ratio is then multiplied by a factor designed to account for the effects of prevailing winds and to convert units.  The use of this technique is explained in the Contribution Assessment.  (See pages 4-13 and following.)

Based on the results of the Q/d technique, the following figures show the resulting rankings across a set of northern and southern Class I areas in or near MANE-VU.  The first figure covers the four northern Class I areas in MANE-VU.  The second figure covers one Class I area in the southern part of MANE-VU as well as two neighboring Class I areas in the VISTAS region.  For more details about the methods used to identify contributing states and regions, please see the Contribution Assessment document. Note the importance of emissions from Canada and from various states outside of the MANE-VU region.  
Figure 10.2. Ranked state percent sulfate contributions to Northeast Class I receptors based on scaled emissions divided by distance (Q/d) results
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Figure 10.3. Ranked state percent sulfate contributions to Mid-Atlantic Class I receptors based on scaled emissions divided by distance (Q/d) results
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MANE-VU considered modeling results documented in the Contribution Assessment to determine which states should be consulted in developing the long term strategy for improving visibility in MANE-VU Class I areas.  Because sulfate was the primary pollutant of concern and the REMSAD model results quantified sulfate impacts, three methods of evaluating states’ impacts using REMSAD results were considered:  
1. States/regions that contributed 0.1 ug/m3 sulfate or greater on the 20 percent worst visibility days in the base year (2002)

2. States/regions that contributed at least 2 percent of total sulfate observed on 20 percent worst visibility days in 2002

3. The top ten contributing states on the 20 percent worst visibility days in 2002.
Each of the following seven figures shows on the left side the IMPROVE monitored PM2.5 mass data by species for 2000-2004 (the baseline years).  The yellow, bottom portion of the bar chart is the measured sulfate concentration.  
The second part of each figure, in the center, shows the REMSAD sulfate modeling results for 2002.  The middle bar chart indicates contributions of states and regions to the total modeled sulfate concentrations.  
Finally, on the right, are three maps indicating which states met the criteria identified above as the three potential methods for identifying states with the greatest contribution to sulfates in MANE-VU Class I areas in 2002.  The top map shows states contributing at least 0.1 ug/m3 of sulfate.  The middle map shows states contributing at least 2 percent of total sulfate.  The bottom map highlights the ten states contributing the greatest amount of the sulfate in 2002.  

Shenandoah and Dolly Sods are Class I areas in the VISTAS region that are impacted by emissions from MANE-VU states.  The other five Class I areas are in MANE-VU.  The IMPROVE monitor at Great Gulf also represents the Presidential Range/Dry River Wilderness.  The IMPROVE monitor at Moosehorn also represents Roosevelt Campobello International Park.
Figure 10.4  Modeled 2002 Contributions to Sulfate by State at Brigantine
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Figure 10.5  Modeled 2002 Contributions to Sulfate by State at Lye Brook
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Figure 10.6  Modeled 2002 Contributions to Sulfate by State at Great Gulf
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Figure 10.7  Modeled 2002 Contributions to Sulfate by State at Acadia
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Figure 10.8  Modeled 2002 Contributions to Sulfate by State at Moosehorn
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Figure 10.9  Modeled 2002 Contributions to Sulfate by State at Shenandoah
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Figure 10.10  Modeled 2002 Contributions to Sulfate by State at Dolly Sods
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For purposes of deciding how broadly to consult, the MANE-VU States decided to use method 2, including states that contributed at least 2 percent of total sulfate observed on the 20 percent worst visibility days in 2002.  
CT, DC, RI, and VT were not identified as among states contributing at least 2 percent of sulfate to any of the above Class I areas.  However, as participants in MANE-VU, those states have agreed to pursue adoption of regional control measures in order to contribute to visibility improvement on the worst days and to the prevention of visibility degradation on clear days.
Based on the MANE-VU Contribution Assessment , emissions from <the State/Tribe name> contributes to visibility degradation in the following Class I areas:  <list class I areas affected>.<Acadia National Park, Brigantine Wilderness, Dolly Sods Wilderness, Great Gulf Wilderness, Lye Brook Wilderness, Presidential Range/Dry River Wilderness, Moosehorn Wilderness, Roosevelt/Campobello International Park, Shenandoah National Park>.  

10.2.3  Baseline Emissions
40 CFR Section 51.308(d)(3)(iii) requires <State/Tribe name> to identify the baseline emissions information on which the long-term strategy is based.     

· For the MANE-VU region, <State/Tribe name> used the 2002 MANE-VU Emissions Inventory Version 3.0 as its baseline inventory.  The inventory is documented in Section 7 of this SIP 
· For other regions, MANE-VU used emissions inventories developed by the RPOs for those regions, including VISTAS Base G2, MRPO’s Base K, and CenRAP’s emissions inventory.

More specific information about the baseline emissions inventory data used may be found in the inventory section of this SIP.
10.2.4  Modeling Techniques Used 
The following documents describe preliminary and final modeling runs conducted by MANE-VU and used in developing this long term strategy:

· Contributions to Regional Haze in the Northeast and Mid-Atlantic United States (NESCAUM, August 2006)(called the Contribution Assessment) (Appendix #)
· MANE-VU Modeling for Reasonable Progress Goals: Model Performance Evaluation, Pollution Apportionment, and Control Measure Benefits (NESCAUM, February 2008)(Appendix #)
· 2018 Visibility Projections (NESCAUM, March 2008)(Appendix #) 

As documented in the MANE-VU Contribution Assessment, two regional-scale air quality models were used to perform air quality simulations for MANE-VU. These are the Community Multi-scale Air Quality modeling system (CMAQ; Byun and Ching, 1999) and the Regional Modeling System for Aerosols and Deposition (REMSAD; SAI, 2002). CMAQ was developed by EPA, while REMSAD was developed by ICF Consulting/Systems Applications International (ICF/SAI) with EPA support. CMAQ provides one-atmosphere results for multiple pollutants while the REMSAD model was used primarily for attribution of sulfate species in the Eastern US via the species-tagging scheme included in Version 7.10 and newer versions of the model.
Three rounds of modeling were conducted:

· CMAQ was run for a complete set of baseline simulations including 2002, 2009 and 2018.  Preliminary runs are described in greater detail in Appendix C of the MANE-VU Contribution Assessment.  
· Runs assessing impacts of potential control measures are described in the Modeling for Reasonable Progress Goals report (NESCAUM, 2008).  
· Final modeling to help develop reasonable progress goals is described in the 2018 Visibility Projections report (NESCAUM, 2008).
The modeling tools utilized for these analyses include MM5, SMOKE, CMAQ and REMSAD, and incorporate tagging features that allow for the tracking of individual source regions or measures.

A significant feature of the REMSAD work used to evaluate regional contributions is that NESCAUM reprocessed the SO2 emission data from each state to take advantage of REMSAD’s tagging capabilities.  Thus, all SO2 emissions included in the model for the eastern half of the country were tagged according to state of origin, and emissions from Canada and the boundary conditions were also tagged. This allowed for a rough estimation of the total contribution from elevated point sources in each state to simulated sulfate concentrations at eastern receptor sites. Using identical emission and meteorological inputs to those prepared for the Integrated SIP (CMAQ) platform, REMSAD was used to simulate the annual average impact of each state’s SO2 emission sources on the sulfate fraction of PM2.5 over the northeastern United States. For more information see Appendix C of the MANE-VU Contribution Assessment. 
In addition to the REMSAD run with tagging, NESCAUM and its modeling partners at the University of Maryland and Rutgers University performed a sensitivity run with the CMAQ Particle and Precursor Tagging Methodology (CMAQ-PPTM) system.  This run was used to assess the impacts of potential control measures under consideration.  This work is described in the Modeling for Reasonable Progress report.
The modeling platform is further described in the reports Modeling for Reasonable Progress and 2018 Visibility Protections.  MANE-VU used the Inter-RPO modeling domain.  The 36-km gridded domain covers the continental US, southern Canada, and northern Mexico.  The 12-km gridded inner domain covers the northeastern, central, and southeastern U.S. as well as southeastern Canada.
Meteorological inputs for CMAQ, provided by Dalin Zhang’s group at the University of Maryland, were derived from the Fifth-Generation Pennsylvania State University/National Center for Atmospheric Research (NCAR) Mesoscale Model (MM5).  A detailed description of the meteorological inputs can be found in the Modeling for Reasonable Progress report.

10.2.5  Model Evaluation 
The evaluation of model performance is also described in the report on Modeling for Reasonable Progress.  As summarized below, the modeling tools were evaluated and found to perform adequately relative to USEPA modeling guidance. 

NESCAUM evaluated the 2002 annual 12 km resolution meteorological fields generated by MM5 using ENVIRON's METSTAT program. Model results of surface wind speed, wind direction, temperature, and humidity were paired with measurements from EPA’s Clean Air Status and Trends Network (CASTNET) and National Center for Atmospheric Research’s Techniques Data Laboratory (TDL) network by hour and by location and then statistically compared. Based on this statistical comparison between model prediction and data from the two networks for wind speed, wind direction, temperature, and humidity, MM5 performs well. An acceptable small bias, high index of agreement and strong correlation with CASTNET and TDL data are shown. Since MM5 uses TDL data for nudging, the model predictions are in better agreement with TDL data than with CASTNET data. MM5 performs better in Midwest and Northeast than Southeastern US.

CMAQ modeling was conducted for the year 2002 by cooperative modeling efforts from NYDEC, UMD, NJDEP, Rutgers, VADEP, and NESCAUM. CMAQ performance for PM2.5 species and visibility was examined based on this CMAQ run on a 12 km resolution domain. Measurements from IMPROVE and STN networks were paired with model predictions by location and time for evaluation.  The goal and the criteria for PM2.5 evaluation suggested by Boylan and Baker (2004) were adopted by every RPO for SIP modeling. The performance goals are: Mean Fractional Error (MFE) ≤ +50%, and Mean Fraction Bias (MFB) ≤ ±30%; while the criteria are proposed as: MFE ≤ +75%, and MFB ≤ ±60%.  

CMAQ prediction of PM2.5 species from 40 STN sites and 17 IMPROVE sites within MANE-VU region were paired with measurements and statistically analyzed to generate MFE and MFB values. Considering CMAQ performance in terms of MFE and MFB goals, sulfate, nitrate, OC, EC, and PM2.5 all had the majority of data points within the goal curve, some were between the goal and acceptable criteria, and only a few were outside the criteria curve. Only fine soil has the majority of points outside the criteria curve, but there were some sites still within the goal. For the MANE-VU region, CMAQ performs best for PM2.5 sulfate, followed by PM2.5, EC, nitrate, OC, and then fine soil.  

Regional haze modeling also requires a CMAQ performance evaluation for aerosol extinction coefficient (Bext) and the haze index. Modeled daily aerosol extinction at each IMPROVE site was calculated following the IMPROVE formula with modeled daily PM2.5 species concentration and relative humidity factors from IMPROVE. The approach used natural background visibility estimates and the haze index following EPA Guidance.  The modeled Bext showed a near 1:1 linear relationship (slope of 0.78 and r2 of 0.46) with IMPROVE observed Bext. The regression excluded three points from July 7, 2002; the monitors were directly impacted by Canadian fires whose emissions were not modeled.

10.2.6  Monitoring and Emissions Data Analysis

Chapters 4 and 5 of the MANE-VU Contribution Assessment document the techniques for analyzing air monitoring data and emissions data used by MANE-VU to assess the contribution of various states, regions, and source categories to visibility impairment at MANE-VU Class I areas.  Some examples of these analyses have been included here.  (Figures 10.2 and 10.3 in Section 10.2.2, above, show the results of emissions inventory analysis (Q/d) to estimate the percent sulfate contribution from each state on MANE-VU’s Class I areas.  Figure 10.12, in Section 10.2.6, below, shows results of source apportionment analysis of monitoring data to assess the areas contributing to wood smoke emissions affecting MANE-VU Class I areas.)
10.2.7  Anthropogenic Sources of Visibility Impairment 
40 CFR Section 51.308(d)(3)(iv) requires <State/Tribe name> to identify all anthropogenic sources of visibility impairment considered by the State/Tribe in developing its long-term strategy.

Chapter 4 of the MANE-VU Contribution Assessment Document summarizes an analysis of haze-associated pollutant emissions.  Chapter 5 of the same document describes the results of numerous source apportionment analyses, which are further explained in Appendix B of the Contribution Assessment.  Together, these studies identify the major source categories affecting Class I areas in and near MANE-VU.  These are identified below.


10.2.7.1  Sources of SO2 Emissions
For the reasons described above in Section 10.2.1, the emphasis in developing this SIP revision was placed on sources of SO2.  Emissions inventory analysis shows that point sources dominated the 2002 inventory of SO2 emissions. The largest source category of sulfur dioxide in the region is electric generating units (EGUs).  Additional SO2 source categories analyzed include oil-fired installations at residential, commercial, institutional, or industrial facilities; industrial, commercial, and institutional (ICI) boilers; and cement and lime kilns. 
Roughly 70 percent of the 2.3 million tons of SO2 emission in the 2002 MANE-VU emissions inventory Version 3.0 were from EGUs, making them the largest SO2 source category in terms of visibility impairing emissions.  MANE-VU found through modeling analysis documented in the Contribution Assessment that emissions from specific EGUs were important contributors to visibility impairment in MANE-VU Class I areas in 2002.  The figure below shows the locations of 167 EGU stacks that impair visibility at one or more MANE-VU Class I area. Some of the stacks identified as important were outside the states identified as contributing at least 2 percent of the sulfate at MANE-VU Class I areas, these were dropped from the list. The list of these sources is found in the Emissions Inventory Chapter of this document (Chapter 7).
Figure 10.11: 167 EGU Stacks Affecting MANE-VU Class I Area(s)
[image: image11.emf]
10.2.7.2  Sources of Other Pollutants

Source apportionment documented in Appendix B of the MANE-VU Contribution Assessment also identified biomass combustion as a local source contributing to visibility impairment.  According to Appendix B of the MANE-VU Contribution Assessment, woodsmoke also contributes to visibility impairment, with contributions typically higher in rural areas than urban areas, winter peaks in northern areas from residential wood burning, and occasional large summer impacts at all sites from wildfires. 
Wood smoke impacting MANE-VU Class I areas is more local in origin than sources of SO2, except for major transport events.  The figure below is from Appendix B of the MANE-VU Contribution Assessment and represents the results of source apportionment and trajectory analyses.  It illustrates that the impacts of woodsmoke on MANE-VU Class I areas are more likely due to emissions from within MANE-VU and Canada. The green highlighted section of the map shows the woodsmoke source region for several MANE-VU Class I areas represented by the green stars.  (Brigantine was not analyzed for this map.)

Figure 10-12: Woodsmoke Source Regional Aggregations

[image: image12.jpg]



The MANE-VU Technical Support Document on Agricultural and Forestry Smoke Management in the MANE-VU Region concluded that fire from land management activities was not a major contributor to regional haze in MANE-VU Class I areas, and that the majority of emissions from fires were from residential wood combustion.

10.2.7.3  Identification of Key Source Categories

Based on available information about emissions and potential impacts, the MANE-VU Reasonable Progress Workgroup selected the following source categories for detailed analysis of the four factors the Clean Air Act establishes as the basis for determining how much progress in visibility improvement is reasonable:

· Coal and oil-fired Electric Generating Units, (EGUs);

· Point and area source industrial, commercial and institutional boilers;

· Cement kilns;

· Lime kilns;

· The use of heating oil; and

· Residential wood combustion and open burning.

The <State/Tribe> worked with other members of the Ozone Transport Commission and MANE-VU as described in Section 10.1.3 above to consider a wide variety of potential emission reduction strategies covering a wide range of sources of SO2 and other pollutants contributing to regional haze.  

10.3  Emission Reductions Due to Ongoing Air Pollution Programs 
40 CFR Section 51.308(d)(3)(v)(A) requires State/Tribes to consider emission reductions from ongoing pollution control programs.  In developing its Long Term Strategy, <the State/Tribe name> considered emission control programs being implemented between the baseline period and 2018, as discussed below.

Significant emissions control programs are being implemented between the baseline period and 2018.  These programs are described in more detail below.
MANE-VU’s 2018 “beyond on the way” (BOTW) emissions inventory accounts for emission controls already in place as well as emission controls that are not yet finalized but are likely to achieve additional reductions by 2009.  The BOTW inventory was developed based on the MANE-VU 2002 Version 3.0 inventory and the MANE-VU 2018 on the books/on the way (OTB/OTW) inventory.  Inventories used for other RPOs also reflect anticipated emissions controls that will be in place by 2018.  The inventory is termed “beyond on the way” because it includes control measures that were developed for ozone SIPs which were not yet on the books in some states.  For some states it also included controls that were under consideration for regional haze SIPs that have not yet been adopted.  More information may be found in the following documents:
· Development of Emissions Projections for 2009, 2012, and 2018 for Non-EGU Point, Area, and Non-road Sources in the MANE-VU Region (MACTEC, February 2007)(Appendix #)
· Documentation of 2018 Emissions from Electric Generationg Units in the Eastern U.S. for MANE-VU’s Regional Haze Modeling (Alpine Geophysics, March 2008)(Appendix #)
· MANE-VU Modeling for Reasonable Progress Goals: Model Performance Evaluation, Pollution Apportionment, and Control Measure Benefits, (NESCAUM, February 2008)(Appendix #)
· 2018 Visibility Projections, NESCAUM (March 2008) (Appendix #)
10.3.1  EGU Emissions Controls Expected by 2018 Due to Ongoing Air Pollution Control Programs
Clean Air Interstate Rule (CAIR). CAIR will permanently cap emissions of sulfur dioxide (SO2) and nitrogen oxides (NOx) in the eastern United States by 2015. When fully implemented, CAIR will reduce SO2 emissions in the CAIR region by more than 70 percent and NOx emissions by more than 60 percent from 2003 levels. 
The IPM® model was used to predict future emissions from EGUs after implementation of CAIR.
  Modifications to the output of IPM® made to better represent anticipated controls are described in the report Documentation of 2018 Emissions from Electric Generationg Units (Alpine, 2008).  Controls considered in making these modifications include the following:

Delaware EGU Regulations:  Delaware adopted the following regulations governing EGU emissions:
1. Reg. 1144, Control of Stationary Generator Emissions, SO2, PM, VOC and NOx emission control, State-wide, Effective January 2006.
2. Reg. 1146, EGUs, Electric Generating Unit (EGU) Multi-Pollutant Regulation, SO2 and NOx emission control, State-wide, Effective December 2007.  SO2 reductions will be more than regulation specifies 

3. Regulation No. 1148, Control of Stationary Combustion Turbine Electric Generating Unit Emissions, SO2, NOx and PM2.5 emission control, State-wide, Effective January 2007. 

Delaware estimates that these regulations will result in the following emission reductions for affected units:
SO2 2002 levels of 32,630 to 8,137 in 2018 (75 percent) 
NOx 2002 levels of 8,735 to 3,740 in 2018 (57 percent)

Delaware Consent Decree:  Valero Refinery Delaware City, DE (formerly Motiva, Valero Enterprises). 2002 SO2 levels of 29,747 will drop to 608 in 2018 (98 percent).  NOx 2002 levels of 1,022 will fall to 102 in 2018 (90 percent).
Massachusetts EGU Regulations:  Based on the Massachusetts Department of Environmental Protection’s 310 CMR 7.29, Emissions Standards for Power Plants, adopted in 2001, six of the largest fossil fuel-fired power plants in Massachusetts must comply with emissions limitations for NOx, SO2, mercury, and CO2.   These regulations will achieve an approximately 50 percent reduction in NOx emissions and 50 percent - 75 percent reduction in SO2 emissions compared to previous emissions.  Depending upon the compliance path selected by the affected facilities, the facilities will comply with the output-based NOx and SO2 standards between 2004 and 2008.

North Carolina Clean Smokestacks Act: Under the act, enacted in 2002, coal-fired power plants (EGUs) in North Carolina must achieve a 77-percent cut in nitrogen oxide (NOx) emissions by 2009 and a 73-percent cut in sulfur dioxide (SO2) emissions by 2013. This legislation establishes annual caps on both SO2 and NOx emissions for the two primary utility companies in North Carolina, Duke Energy and Progress Energy. These reductions must be made in North Carolina, and allowances are not saleable. 

Consent Agreements in the VISTAS region:  The impact of the following consent agreements in the VISTAS states was reflected in the emissions inventory used for those states:
· Santee Cooper: A 2004 consent agreement calls for Santee Cooper in South Carolina to install and commence operation of continuous emission control equipment for PM/SO2/NOx emissions; comply with system-wide annual PM/SO2/NOx emissions limits; agree not to buy, sell or trade SO2/NOx allowances allocated to Santee Cooper System as a result of said agreement; and to comply with emission unit limits of said agreement.

· TECO: Under a settlement agreement, by 2008, Tampa Electric in the state of Florida will install permanent emissions-control equipment to meet stringent pollution limits; implement a series of interim pollution-reduction measures to reduce emissions while the permanent controls are designed and installed; and retire pollution emission allowances that Tampa Electric or others could use, or sell to others, to emit additional NOx, SO2 and PM.
· VEPCO: Virginia Electric and Power Co. agreed to spend $1.2 billion between by 2013 to eliminate 237,000 tons of SO2 and NOx emissions each year from eight coal-fired electricity generating plants in Virginia and West Virginia.

· Gulf Power 7: A 2002 agreement calls for Gulf Power to upgrade its operation to cut NOx emission rates by 61 percent at its Crist 7 generating plant by 2007 with major reductions beginning in early 2005. The Crist plant is a significant source of nitrogen oxide emissions in the Pensacola Florida area.

· EKPC: A July 2, 2007 consent agreement between the EPA and East Kentucky Power Cooperative requires the utility to reduce its emissions of SO2 by 54,000 tons per year and its emissions of NOx by 8,000 tons per year, by installing and operating selective catalytic reduction (SCR) technology; low-NOx burners, and PM and mercury Continuous Emissions Monitors at the utility’s Spurlock, Dale and Cooper Plants. According to the EPA, total emissions from the plants will decrease between 50 and 75 percent from 2005 levels. As with all federal consent decrees, EKPC is precluded from using reductions required under other programs, such as CAIR, to meet the  reduction requirements of the consent decree. EKPC is expected to spend $654 million to install pollution controls.

· AEP: American Electric Power agreed to spend $4.6 billion dollars to eliminate 72,000 tons of NOx emissions each year by 2016 and 174,000 tons of SO2 emissions each year by 2018 from sixteen plants located in Indiana, Kentucky, Ohio, Virginia and West Virginia. 

10.3.2 Other Point Source Controls Expected by 2018 Due to Ongoing Air 
Pollution Control Programs
Control factors were applied to the 2018 MANE-VU inventory to represent the following national, regional, or state control measures:

· NOx SIP Call Phase I (NOx Budget Trading Program)

· NOx SIP Call Phase II 

· NOx RACT in 1-hour Ozone SIPs
· NOx OTC 2001 Model Rule for ICI Boilers
· 2-, 4-, 7-, and 10-year MACT Standards 
· Combustion Turbine and RICE MACT 
· Industrial Boiler/Process Heater MACT
 
· EPA’s Refinery Enforcement Initiative
In addition, states provided specific control measure information about specific sources or regulatory programs in their state.  MANE-VU used the state-specific data to the extent it was available.

For specific states, the measures included in this analysis reduce emissions for the following pollutants and non-EGU point source categories due to strategies developed for purposes of reducing ozone in the Ozone Transport Region (OTR):  

· NOx measures: 
· asphalt production plants in CT, DC, NJ, and NY; 
· cement kilns in ME, MD, NY, PA; 
· glass and fiberglass furnaces in ME, MD, NY, PA; 
· VOC measure: adhesives and sealants application (all MANE-VU states except NJ and VT). 

These measures were included in the “Beyond on the Way” inventory for the states identified. 

For other regions, MANE-VU used inventories developed by the RPOs for those regions, including VISTAS Base G2, MRPO’s Base K, and CenRAP’s emissions inventory.  (Emissions for CenRAP states in the MANE-VU modeling domain were taken from the VISTAS Base G2 inventory.)
Non-EGU source controls incorporated into the modeling include the following consent agreements reflected in the VISTAS inventory:

· Dupont: A 2007 agreement calls for E. I. Dupont Nemours & Company’s James River plant to install dual absorption pollution control equipment by September 1, 2009, resulting in emission reductions of approximately 1,000 tons SO2 annually. The James River plant is a non-EGU located in the state of Virginia. 

· Stone Container: A 2004 agreement calls for the West Point Paper Mill in Virginia owned by Smurfit/Stone Container to control with a wet scrubber the SO2 emissions of the #8 Power Boiler. This control device should result in reductions of over 3,500 tons of SO2 in 2018.

<State Option:  Describe additional state-specific measures included for Point Sources in the SIP>
10.3.3 Area Sources Controls Expected by 2018 Due to Ongoing Air Pollution Control Programs
For area sources within MANE-VU, the State/Tribe relied on MANE-VU’s Version 3.0 Emissions Inventory for 2002.  In general, the 2018 inventory for area sources was developed by MANE-VU applying growth and control factors to the 2002 Version 3.0 inventory.  Area source control factors were developed for the following national or regional control measures:

· OTC VOC Model Rules

· Federal On-board Vapor Recovery 

· New Jersey Post-2002 Area Source Controls 

· Residential Woodstove NSPS

The following additional control measures were included in the 2018 analysis to reduce VOC emissions for the following area source categories for some states (as identified below):  

· VOC measures: adhesives and sealants (controls added in all MANE-VU states except VT), 

· emulsified and cutback asphalt paving (controls added in all MANE-VU states except DE, ME, and VT), 

· consumer products (controls added in all MANE-VU states except VT), and 

· portable fuel containers (controls added in all MANE-VU states except VT);  

After release of Version 3.0 of the MANE-VU 2002 inventory, Massachusetts revised their inventory of area source heating oil emissions due to two changes: (1) The sulfur percent used to derive the emissions factors was adjusted from 1.0 to 0.3; and (2) use of the latest DOE-EIA 2002 fuel use data instead of the previous version used 2001.  These two changes significantly altered the 2002 SO2 emissions for area source heating oil combustion.  Massachusetts provided revised 2002 PE and EM tables, which MACTEC used in preparing the 2009/2012/2018 projection inventories

The District of Columbia discovered a gross error in the 2002 residential, non-residential and roadway construction.  They requested that the following values be used for the 2002 base year as the basis for the 2009/2012/2018 projections:

Table 10.2 Corrected Construction Emissions from the District of Columbia

	Source Classification Code
	Pollutant Code
	2002 Annual Emissions (tpy)

	2311010000
	PM10-PRI
	8.2933

	Residential Construction
	PM25-PRI
	1.6587

	2311020000
	PM10-PRI
	486.1951

	Indust/Comm/Inst Const
	PM25-PRI
	97.239

	2311030000
	PM10-PRI
	289.8579

	Road Construction
	PM25-PRI
	57.9716


As noted above, the inventory information used for other regions was obtained from those regions’ RPOs.
Option:  Describe additional measures for area sources included for the State/Tribe.
10.3.4  Controls on Non-road Sources Expected by 2018 due to Ongoing Air Pollution Control Programs
The State/Tribe used Version 3.0 of the MANE-VU 2002 Emissions Inventory. Non-road source controls incorporated into the modeling include the following:

Nonroad Diesel Rule. This rule sets standards that will reduce emissions by more than 90 percent from nonroad diesel equipment, and reduce sulfur levels by 99 percent from current levels in nonroad diesel fuel starting in 2007. This step will apply to most nonroad diesel fuel in 2010 and to fuel used in locomotives and marine vessels in 2012. (http://www/epa/gov/nonroaddiesel/) 

As noted above, the inventory information used for other regions was obtained from those regions’ RPOs.

10.3.5  Mobile Source Controls Expected by 2018 due to Ongoing Air 
Pollution Control Programs
Mobile source controls incorporated into the modeling include the following:

Heavy Duty Diesel (2007) Engine Standard. EPA set a PM emissions standard for new heavy-duty engines of 0.01 grams per brake-horsepower-hour (g/bhp-hr), to take full effect for diesel engines in the 2007 model year. This rule also includes standards for NOx and non-methane hydrocarbons (NMHC) of 0.20 g/bhp-hr and 0.14 g/bhp-hr, respectively. These NOx and NMHC standards will be phased in together between 2007 and 2010 for diesel engines. Sulfur in diesel fuel must be lowered to enable modern pollution-control technology to be effective on these trucks and buses. EPA will require a 97 percent reduction in the sulfur content of highway diesel fuel from its current level of 500 parts per million (low sulfur diesel, or LSD) to 15 parts per million (ultra-low sulfur diesel, or ULSD).
Tier 2 Motor Vehicle Standards. Tier 2 is a fleet averaging program, modeled after the California LEV II standards. Manufacturers can produce vehicles with emissions ranging from relatively dirty to zero, but the mix of vehicles a manufacturer sells each year must have average NOx emissions below a specified value. Tier 2 standards became effective in the 2005 model year and are included in the assumptions used for calculating mobile source emissions inventories used for 2018.

Large Spark Ignition and Recreational Vehicle Rule. EPA has adopted new standards for

emissions of NOx, hydrocarbons (HC), and carbon monoxide (CO) from several groups of previously unregulated nonroad engines. Included in these are large industrial spark-ignition engines and recreational vehicles. Nonroad spark-ignition engines are those powered by gasoline, liquid propane, or compressed natural gas rated over 19 kilowatts (kW) (25 horsepower). These engines are used in commercial and industrial applications, including forklifts, electric generators, airport baggage transport vehicles, and a variety of farm and construction applications. Nonroad recreational vehicles include snowmobiles, off-highway motorcycles, and all terrain vehicles. These rules were initially effective in 2004 and were assumed to be fully phased-in by 2012.


10.3.6  Source Retirement and Replacement Schedules  

40 CFR Section 51.308(d)(3)(v)(D) requires <State/Tribe name> to consider source retirement and replacement schedules in developing reasonable progress goals.
Source retirement and replacement were considered in developing the 2018 emissions inventory described in Development of Emissions Projections for 2009, 2012, and 2018 for Non-EGU Point, Area, and Non-road Sources in the MANE-VU Region (MACTEC, February 2007)(Appendix #).
Option A

The following sources in <State/Tribe name> were assumed to retire between the base year (2002) and 2018:

<State to insert list of anticipated shutdowns.  See list at end of this document for information regarding non-EGU shutdowns included in the MANE-VU inventory.  It is suggested that each state include only the information about shutdowns within its own state.>
Option B 

Retirement and replacement must comply with existing SIP/TIP requirements including those pertaining to PSD and New Source Review.
10.4  Additional Reasonable Strategies

40 CFR Section 51.308(d)(3) requires states to include enforceable emissions limitations, compliance schedules, and other measures as necessary to achieve the reasonable progress goals established by States/Tribes with Class I areas. The plan must include reasonable measures and identify the visibility improvement that will result from those measures.


10.4.1  MANE-VU Statement of June 20, 2007

The reasonable progress goals adopted by the MANE-VU Class I States represent implementation of the regional course of action set forth by MANE-VU on June 20, 2007 and entitled, “Statement of the Mid-Atlantic/Northeast Visibility union (MANE-VU) Concerning a Course of Action within MANE-VU toward Assuring Reasonable Progress.”  As such, these reasonable progress goals are intended to reflect the pursuit by MANE-VU States of a course of action including pursuing the adoption and implementation of the following “emission management” strategies, as appropriate and necessary:

a Timely implementation of BART requirements; and

b A low sulfur fuel oil strategy in the inner zone states (New Jersey, New York, Delaware, and Pennsylvania, or portions thereof) to reduce the sulfur content of: 

· Distillate oil to 0.05 percent sulfur by weight (500 ppm) by no later than 2012,

· #4 residual oil to 0.25 percent sulfur by weight by no later than 2012,

· #6 residual oil to 0.3 – 0.5 percent sulfur by weight by no later than 2012, and

· Further reduce the sulfur content of distillate oil to 15 ppm by 2016; and

c A low sulfur fuel oil strategy in the outer zone states (the remainder of the MANE-VU region) to reduce the sulfur content of: 

· Distillate oil to 0.05 percent sulfur by weight (500 ppm) by no later than 2014,

· #4 residual oil to 0.25 percent-0.50 percent sulfur by weight by no later than 2018,

· #6 residual oil to no greater than 0.5 percent sulfur by weight by no later than 2018, and

· Further reduce the sulfur content of distillate oil to 15 ppm by 2018 depending on supply and availability; and

d A 90 percent or greater reduction in sulfur dioxide (SO2) emissions from each of the electric generating unit (EGU) stacks identified by MANE-VU (Appendix <insert number> comprising a total of 167 stacks, dated June 20, 2007) as reasonably anticipated to cause or contribute to impairment of visibility in each mandatory Class I Federal area in the MANE-VU region.  If it is infeasible to achieve that level of reduction from a unit, alternative measures will be pursued in such State; and

e Continued evaluation of other control measures including energy efficiency, alternative clean fuels, and other measures to reduce SO2 and nitrogen oxide (NOx) emissions from all coal-burning facilities by 2018 and new source performance standards for wood combustion.  

As stated above, this long-term strategy to reduce and prevent regional haze will allow each state up to 10 years to pursue adoption and implementation of reasonable and cost-effective NOx and SO2 control measures as appropriate and necessary.


10.4.2  Analysis of the Four Statutory Factors
MANE-VU agreed on the above additional reasonable strategies after consideration of an analysis of the four factors that the Clean Air Act requires be considered in determining whether controls are reasonable.

The <State/Tribe> relied on analysis developed for MANE-VU in applying the four factors to a series of emission control measures.  This analysis is described in detail in the Reasonable Progress Report. (Appendix <insert number>)  The Reasonable Progress Report summarizes MANE-VU’s assessment of pollutants and associated source categories affecting visibility in Class I areas in and near MANE-VU, lists possible control measures for those pollutants and source categories, and develops the requisite four factor analysis. Table <insert number> presents a summary of the four factor analysis for the source categories analyzed in the Reasonable Progress Report
. 
Table 10.3: Summary of Results from the Four Factor Analysis

	Source Category
	Primary Regional Haze Pollutant
	Control Measure(s)
	Average Cost in 2006 dollars (per ton of pollutant reduction)
	Compliance Timeframe
	Energy and Non-Air Quality Environmental Impacts
	Remaining Useful Life

	Electric Generating Units 
	SO2
	Switch to a low sulfur coal (generally <1% sulfur), 
switch to natural gas (virtually 0% sulfur), coal cleaning, 
Flue Gas Desulfurization (FGD)-Wet, -Spray Dry, or -Dry.
	IPM®* v.2.1.9 predicts $775-$1,690. $170-$5,700 based on available literature
	2-3 years following SIP submittal
	Fuel supply issues, potential permitting issues, reduction in electricity production capacity, wastewater issues
	50 years or more

	Industrial, Commercial, Institutional Boilers
	SO2
	Switch to a low sulfur coal (generally <1% sulfur), 
switch to natural gas (virtually 0% sulfur), switch to a lower sulfur oil, coal cleaning, combustion control, Flue Gas Desulfurization (FGD)- Wet, -Spray Dry, or -Dry.
	$130-$11,000 based on available literature. Depends on size.
	2-3 years following SIP submittal
	Fuel supply issues, potential permitting issues, control device energy requirements, wastewater issues
	10-30 years



*Integrated Planning Model®

	Source Category
	Primary Regional Haze Pollutant
	Control Measure(s)
	Average Cost in 2006 dollars (per ton of pollutant reduction)
	Compliance Timeframe
	Energy and Non-Air Quality Environmental Impacts
	Remaining Useful Life

	Cement and Lime Kilns
	SO2
	Fuel switching, Dry Flue Gas Desulfurization-Spray Dryer Absorption (FGD), Wet Flue Gas Desulfurization (FGD), Advanced Flue Gas Desulfurization (FGD).
	$1,900-$73,000 based on available literature. Depends on size.
	2-3 years following SIP submittal
	Control device energy requirements, wastewater issues
	10-30 years

	Heating Oil
	SO2
	Lower the sulfur content in the fuel. Depends on the state.
	$550-$750 based on available literature.  There is a high uncertainty associated with this cost estimate.
	Currently feasible.  Capacity issues may influence timeframe for implementation of new fuel standards
	Increases in furnace/boiler efficiency, Decreased furnace/boiler maintenance requirements
	18-25 years

	Residential Wood Combustion
	PM
	State implementation of NSPS, Ban on resale of uncertified devices, installer training certification or inspection program, pellet stoves, EPA Phase II certified RWC devices, retrofit requirement, accelerated changeover requirement, accelerated changeover inducement.
	$0-$10,000 based on available literature
	Several years -dependent on mechanism for emission reduction 
	Reduce greenhouse gas emissions, increase efficiency of combustion device
	10-15 years


Guided by this analysis, MANE-VU arrived at a suite of suggested control measures that the MANE-VU states agreed to pursue as a region. The corollary was that the MANE-VU Class I states (Maine, New Hampshire, Vermont, and New Jersey) also asked states outside of MANE-VU that also contribute to visibility impairment to pursue similar strategies for reducing sulfate emissions from source sectors, or equivalent sulfate reductions if not from the source sectors that MANE-VU has identified for its own sulfate reductions. 

10.4.3  Best Available Retrofit Technology
BART controls are among the reasonable strategies included in this SIP.  BART controls in <the State/Tribe name> are identified in Section 8 of this SIP.  

EPA has determined that CAIR fulfills the BART requirement for EGUs.  To assess the impacts of MANE-VU states’ implementation of the BART provisions of the Regional Haze Rule for other facilities, NESCAUM included estimated reductions anticipated for BART-eligible facilities in the MANE-VU region in the final 2018 CMAQ modeling analysis. A survey of state staff indicated that eight non-CAIR facilities in MANE-VU would likely be controlled under BART alone. These states provided potential control technologies and levels of control, which were in turn incorporated into the 2018 emission inventory projections.  Table 10.4 lists affected facilities and emissions assumptions used in the modeling.

Additional visibility benefits are likely to result from installation of controls at other non-CAIR BART-eligible facilities located in adjacent RPOs. These benefits were not accounted for in the MANE-VU modeling, since information about final BART determinations was not available.

<Optional paragraph:  None of the eight facilities listed in Table <insert #> are located in <insert State Name.>

<Optional paragraph:  BART controls included in Section 8 of this SIP are consistent with the modeling assumptions used for the facilities located in <insert state name>.
Table 10.4  Estimated Emissions from Non-EGU BART-Eligible Facilities Located in MANE-VU Used in Final Modeling

	State
	Facility Name
	Unit Name
	SCC Code
	Plant ID (from  the MANE-VU Inventory)
	Point ID (from  the MANE-VU Inventory)
	Facility Type
	Fuel
	2002 Emissions (tons)
	2018 Emissions (tons)

	MD
	EASTALCO ALUMINUM
	28
	30300101
	021-0005
	28
	Metal Production
	
	1506
	1356

	MD
	EASTALCO ALUMINUM
	29
	30300101
	021-0005
	29
	Metal Production
	
	1506
	1356

	MD
	LEHIGH PORTLAND CEMENT
	39
	30500606
	013-0012
	39
	Portland Cement
	
	9
	8

	MD
	LEHIGH PORTLAND CEMENT
	16
	30500915
	021-0003
	16
	Portland Cement
	
	1321
	1,189

	MD
	LEHIGH PORTLAND CEMENT
	17
	30500915
	021-0003
	17
	Portland Cement
	
	976
	878

	MD
	WESTVACO FINE PAPERS
	2
	10200212
	001-0011
	2
	Paper and Pulp
	
	8923
	1338

	ME
	Wyman Station
	Boiler 3
	10100401
	2300500135
	004
	EGU
	Oil
	616
	308

	ME
	SAPPI Somerset
	Power Boiler #1
	10200799
	2302500027
	001
	Paper and Pulp
	Oil/Wood Bark/Process Gas
	2884
	1442

	ME
	IP  Jay
	Power Boiler #2
	10200401
	2300700021
	002
	Paper and Pulp
	Oil
	3086
	1543

	ME
	IP  Jay
	Power Boiler #1
	10200401
	2300700021
	001
	Paper and Pulp
	Oil
	2964
	1482

	NY
	KODAK PARK DIVISION
	U00015
	10200203
	8261400205
	U00015
	Chemical Manufacturer
	
	23798
	14216

	NY
	LAFARGE BUILDING MATERIALS INC
	41000
	30500706
	4012400001
	041000
	Portland Cement
	
	14800
	4440


10.4.4  Low-Sulfur Oil Strategy

The assumption underlying the MANE-VU low-sulfur fuel oil strategy is that refiners can, by 2018, produce home heating and fuel oils that contain 50 percent less sulfur for the heavier grades (#4 and #6 residual), and a minimum of 75 percent and maximum of 99.25 percent less sulfur in #2 fuel oil (also known as home heating oil, distillate, or diesel fuel) at an acceptably small increase in price to the end user. As much as 75 percent of the total sulfur reductions achieved by this strategy come from using the low-sulfur #2 distillate for space heating in the residential and commercial sectors. While costs for these emissions reductions are somewhat uncertain, they appear reasonable in comparison to costs of controlling other sectors as documented in the MANE-VU Reasonable Progress Report, estimated at $550 to $750 per ton.

The MANE-VU states agreed that a low-sulfur oil strategy is reasonable to pursue by 2018 as appropriate and necessary.  
State to insert language concerning its implementation of the low sulfur oil strategy.
10.4.5  EGU Strategy

MANE-VU identified emissions from 167 stacks at EGU facilities as having visibility impacts in MANE-VU Class I areas that make controlling emissions from those stacks crucial to improving visibility at MANE-VU Class I areas.   
MANE-VU’s agreed regional approach for this source sector is to pursue a 90 percent control level on SO2 emissions from these 167 stacks by 2018 as appropriate and necessary. MANE-VU has concluded that pursuing this level of sulfur reduction is both reasonable and cost-effective.  Even though current wet scrubber technology can achieve sulfur reductions greater than 95 percent, historically a 90 percent sulfur reduction level includes lower average reductions from dry scrubbing technology. The cost for SO2 emissions reductions will vary by unit, and the MANE-VU Reasonable Progress report summarizes the various control methods and costs available, ranging from $170 to $5,700 per ton, with site-specific factors such as size and type of unit, fuels, etc. influencing the cost.

[State to insert information about the sources on this list included in the state and controls anticipated to be installed on those sources by 2018.]

10.4.6 Changes to Emissions by 2018

The emission inventory for <State/Tribe name> projects changes to point, area and mobile source inventories by the end of the first implementation period resulting from population growth; industrial, energy and natural resources development; land management; and air pollution control.  A summary of these changes is given in Table 10.4 for emissions of sulfur dioxide.  More detail is provided in 
· Development of Emissions Projections for 2009, 2012, and 2018 for Non-EGU Point, Area, and Non-road Sources in the MANE-VU Region (MACTEC, February 2007)(Appendix #), and

· Documentation of 2018 Emissions from Electric Generationg Units in the Eastern U.S. for MANE-VU’s Regional Haze Modeling (Alpine Geophysics, March 2008)(Appendix #).
.
Table 10.4 Emission from Point, Area and Mobile Sources in MANE-VU (SO2 tpy)
	 
	Baseline 2002
	2018 (with additional measures for RPG)

	Area
	286,921
	129,656

	Non-EGU Point
	264,377
	91,438

	EGU Point
	1,643,257
	368,717

	On-Road Mobile
	40,090
	8,757

	Non-Road Mobile
	57,257
	8,643


It is suggested that each state include information on the emissions for its own state.  Please contact MARAMA for the summary of 2018 emissions used in NESCAUM’s final modeling.
Table 10.5 (to be added by state):  Information concerning emissions included in final modeling.
10.5  Additional Measures Considered


10.5.1  Measures to Mitigate the Impacts of Construction Activities
40 CFR Section 51.308(d)(3)(v)(B) requires <insert State/Tribe name> to consider measures to mitigate the impacts of construction activities.  

A description of MANE-VU’s consideration of measures to mitigate the impacts of construction can be found in the MANE-VU Construction TSD entitled, Technical Support Document on Measures to Mitigate the Visibility Impacts of Construction Activities in the MANE-VU Region in Appendix <insert number>.

[<State/Tribe name> will insert the measures to mitigate the impact of construction activities that they will pursue]
10.5.2  Agricultural and Forestry Smoke Management

40 CFR Section 51.308(d)(3)(v)(E) requires <State/Tribe name> to consider smoke management techniques for the purposes of agricultural and forestry management in developing reasonable progress goals.  
A description of MANE-VU’s analysis of smoke management in the context of regional haze SIPs can be found in the MANE-VU Smoke Management TSD entitled, “Technical Support Document on Agricultural and Forestry Smoke Management in the MANE-VU Region” in Appendix <insert number>.

[<State/Tribe name> will insert the measures to mitigate the impact of smoke that they will pursue]
Smoke Management Programs are only required when smoke impacts from fires managed for resource benefits contribute significantly to regional haze.  The results of the emissions inventory indicate that emissions from agricultural, managed, and prescribed burning are very minor source categories.  Although source apportionment results show that wood smoke is a moderate contributor to visibility impairment at some Class I Areas in the MANE-VU Region, most of the wood smoke is attributable to residential wood combustion.  It is unlikely that fires for agricultural or forestry management cause large impacts on visibility in any of the Class I Areas in the MANE-VU Region.  On rare occasions, smoke from major fires degrades the air quality and visibility in the MANE-VU Area.  However, these fires are generally unwanted wildfires that are not subject to smoke management programs.  

10.6  Estimated Impacts of Long Term Strategy on Visibility
40 CFR Section 51.308(d)(3)(v)(G) requires <State/Tribe name> to address the net effect on visibility resulting from changes projected in point, area and mobile source emissions by 2018. 

NESCAUM has conducted modeling for MANE-VU to document the impacts of the long term strategy on visibility at affected Class I areas.  (See 2018 Visibility Projections, NESCAUM, March 2008.)
The Class I states affected by emissions from within <the State/Tribe> have or will have established reasonable progress goals for each of their Class I areas for 2018.  The control measures included in this SIP represent the reasonable contribution of <the State/Tribe> toward achieving those reasonable progress goals by 2018.
The starting point for indicating progress achieved by measures included in this SIP and other MANE-VU-member SIPs is the 2000-2004 baseline visibility at affected Class I areas.  To calculate the baseline visibility for affected Class I areas, using 2000-2004 IMPROVE monitoring data, the deciview value for the 20 percent best days in each year were averaged together, producing a single average deciview value for the best days. Similarly, the deciview values for the 20 percent worst days in each year were averaged together, producing a single average deciview value for the worst days.

Initial modeling to assess the impact of potential control measures is documented in MANE-VU Modeling for Reasonable Progress Goals: Model Performance Evaluation, Pollution Apportionment, and Control Measure Benefits, (NESCAUM, February 2008)(Appendix #).  Results of the reasonable progress modeling showed that sulfate aerosol – the dominant contributor to visibility impairment in the Northeast’s Class I areas on the 20 percent worst visibility days – has significant contributions from states throughout the eastern U.S. that are projected to continue in future years from all three of the eastern regional planning organizations (RPOs).  An assessment of potential control measures identified a number of promising strategies that would yield significant visibility benefits beyond the uniform rate of progress and, in fact, significantly beyond the projected visibility conditions that would result from “on the books/on the way” air quality protection programs. These additional measures include the adoption of low sulfur heating oil, implementation of Best Available Retrofit Technology (BART) requirements, and additional electric generating unit (EGU) controls on select sources.  
Final modeling was conducted after consultation with states in and outside of MANE-VU.  Final modeling is documented in 2018 Visibility Projections (NESCAUM, March 2008).  Emissions inventory adjustments were made for this modeling in order to better represent the likely outcome of efforts to pursue the BART, low sulfur fuel, and EGU control measures included in the MANE-VU June 20, 2007 statements and described above in Section 10.4.1, above. 
Figures 10.13a through 10.13e illustrate the predicted visibility improvement by 2018 resulting from the implementation of the MANE-VU regional long term strategy.  This improvement is compared to the Uniform Rate of Progress for affected Class I areas. All MANE-VU sites are projected to meet or exceed the uniform rate of progress goal for 2018. In addition, no site anticipates increases in best day visibility relative to the baseline.
Figure 10.13a Projected Visibility Improvement at Acadia National Park Based On 2009 and 2018 Best and Final Projections
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Figure 10.13b  Projected Visibility Improvement at Brigantine National Wildlife Refuge Based On Best and Final Modeling
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Figure 10.13c  Projected Visibility Improvement at Great Gulf Wilderness Area Based on Best and Final Modeling
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Figure 10.13d  Projected Visibility Improvement at Lye Brook Wilderness Area Based on Best and Final Modeling
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Figure 10.13e  Projected Visibility Improvement at Moosehorn Wilderness Area Based on Best and Final Modeling 
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10.7  Share of Emission Reductions 
40 CFR Section 51.308(d)(3)(ii) requires <State/Tribe name> to demonstrate that its implementation plan includes all measures necessary to obtain its fair share of emission reductions needed to meet reasonable progress goals.  

The modeling analysis referenced in section 10.6, above, demonstrated that the State/Tribe’s long-term strategy when coordinated with other State/Tribes’ strategies is sufficient to meet reasonable progress goals.  
Option 1:

All applicable measures reflected in the modeling analysis have been incorporated in the State/Tribe’s long-term strategy.  
Option 2:

The statement agreed to by MANE-VU on June 20, 2007 provided that each state will have up to 10 years to pursue adoption and implementation of reasonable NOx and SO2 control measures as appropriate and necessary.  This SIP is consistent with that statement.
10.8 Enforceability of Emission Limitations and Control Measures

40 CFR Section 51.308(d)(3)(v)(F) requires <State/Tribe name> to ensure that emission limitations and control measures used to meet reasonable progress goals are enforceable.

<Note:  State must consider BART, low sulfur fuel, EGU controls, and any other controls it is adopting in order to meet the reasonable progress targets established by states whose Class I areas are affected by emissions from within the State.  For each of those types of requirements, consider the following options:>
Option 1

<State/Tribe name> is continuing to evaluate the measures included in the long term strategy to determine whether they are reasonable to adopt and implement by 2018 and expects to make that determination in the SIP revision due in five years. 
Option 2

<State/Tribe name> has ensured that all emission limitations and control measures used to meet reasonable progress goals are enforceable by embodying these in the administrative orders and the State/Tribe-adopted rules found in Appendix <insert number> and the section addressing BART.  <State/Tribe name> requests EPA approval of these measures.
10.9  Consultation on the Long Term Strategy




40 CFR Section 51.308(d)(3)(i) requires <State/Tribe name> to consult with other States/Tribes to develop coordinated emission management strategies.  This requirement applies both where emissions from the State/Tribe are reasonably anticipated to contribute to visibility impairment in Class I areas outside the State/Tribe and when emissions from other States/Tribes are reasonably anticipated to contribute to visibility impairment in Class I areas within the State/Tribe.
<State/Tribe name> consulted with other States and tribes by participation in the MANE-VU and inter-RPO processes that developed technical information necessary for development of coordinated strategies.  
On May 10, 2006, MANE-VU adopted the Inter-RPO State/Tribal and FLM Consultation Framework Appendix <insert number>.  That document set forth the following principles:
1) All State, Tribal, RPO, and Federal participants are committed to continuing dialogue and information sharing in order to create understanding of the respective concerns and needs of the parties. 
2) Continuous documentation of all communications is necessary to develop a record for inclusion in the SIP submittal to EPA. 
3) States alone have the authority to undertake specific measures under their SIP. This inter-RPO framework is designed solely to facilitate needed communication, coordination and cooperation among jurisdictions but does not establish binding obligation on the part of participating agencies. 
4) There are two areas which require State-to-State and/or State-to-Tribal consultations (“formal” consultations): (i) development of the reasonable progress goal for a Class I area, and (ii) development of long-term strategies. While it is anticipated that the formal consultation will cover the technical components that make up each of these policy decision areas, there may be a need for the RPOs, in coordination with their State and Tribal members, to have informal consultations on these technical considerations.  
5) During both the formal and informal inter-RPO consultations, it is anticipated that the States and Tribes will work collectively to facilitate the consultation process through their respective RPOs, when feasible. 
6) Technical analyses will be transparent, when possible, and will reflect the most up-to-date information and best scientific methods for the decision needed within the resources available. 
7) The State with the Class I area retains the responsibility to establish reasonable progress goals. The RPOs will make reasonable efforts to facilitate the development of a consensus between the State with a Class I area and other States affecting that area. In instances where the State with the Class I area can not agree with such other States that the goal provides for reasonable progress, actions taken to resolve the disagreement must be included in the State’s regional haze implementation plan (or plan revisions) submitted to the EPA Administrator as required under 40 CFR Section 51.308(d)(1)(iv). 
8) All States whose emissions are reasonably anticipated to contribute to visibility impairment in a Class I area, must provide the Federal Land Manager (“FLM”) agency for that Class I area with an opportunity for consultation, in person, on their regional haze implementation plans. The States/Tribes will pursue the development of a memorandum of understanding to expedite the submission and consideration of the FLM’s comments on the reasonable progress goals and related implementation plans. As required under 40 CFR Section 51.308(i)(3), the plan or plan revision must include a description of how the State addressed any FLM comments. 
9) States/Tribes will consult with the affected FLMs to protect the air resources of the State/Tribe and Class I areas in accordance with the FLM coordination requirements specified in 40 CFR Section 51.308(i) and other consultation procedures developed by consensus.
10) The consultation process is designed to share information, define and document issues, develop a range of options, solicit feedback on options, develop consensus advice if possible, and facilitate informed decisions by the Class I States. 
11) The collaborators, including States, Tribes and affected FLMs, will promptly respond to other RPO’s/States’/Tribes’ requests for comments.
The document also describes a process primarily applicable to formal consultation with states in other RPOs concerning regional haze SIP elements.  Although other RPOs did not formally adopt the same process, in general, the process was followed and provided significant opportunities for consultation with other states concerning the long term strategy as well as reasonable progress goals.
MANE-VU consultation meetings and conference calls included those held on the following dates:

· MANE-VU Intra-Regional Consultation, March 1, 2007

· At this meeting, MANE-VU members reviewed the requirements for regional haze plans, preliminary modeling results, the work being done to prepare the MANE-VU report on reasonable progress factors, and control strategy options under review.
· MANE-VU Intra-State Consultation, June 7, 2007
· At this meeting the MANE-VU Class I states adopted a statement of principles, and all MANE-VU members discussed draft statements concerning reasonable controls within and outside of MANE-VU.  Federal Land Managers also attended the meeting, which was open to stakeholders.
· MANE-VU Conference Call, June 20, 2007

· On this call, the MANE-VU states concluded discussions of statements concerning reasonable controls within and outside MANE-VU and agreed on the statements called the MANE-VU “Ask,” including a statement concerning controls within MANE-VU, a statement concerning controls outside MANE-VU, and a statement requesting a course of action by the U.S. EPA.  Federal Land Managers also participated in the call.  Upon approval, all statements as well as the statement of principles adopted on June 7 were posted and publicly available on the MANE-VU web site.
· MANE-VU Class I States’ Consultation Open Technical Call, July 19, 2007

· On this call, the MANE-VU “Ask” was presented to states in other RPOs RPO staff, and Federal Land Managers, and an opportunity was provided to request further information.  This call was intended to provide information to facilitate informed discussion at follow-up meetings.
· MANE-VU Consultation Meeting with MRPO, August 6, 2007

· This meeting was held at LADCO offices in Chicago, Illinois and was attended by representatives of both MANE-VU and MRPO states as well as staff.  The meeting provided an opportunity to formally present the MANE-VU “Ask” to MRPO states and to consult with them regarding the reasonableness of the requested controls.  Federal Land Manager agencies also attended the meeting.

· MANE-VU Consultation Meeting with VISTAS, August 20, 2007

· This meeting was held at State of Georgia offices in Atlanta and was attended by representatives of both MANE-VU and VISTAS states as well as staff.  The meeting provided an opportunity to formally present the MANE-VU “Ask” to VISTAS states and to consult with them regarding the reasonableness of the requested controls.  Federal Land Manager agencies also attended the meeting.

· MANE-VU – Midwest RPO Consultation Conference Call, September 13, 2007

· This call was a follow-up to the meeting held on August 6 in Chicago and provided an opportunity to further clarify what was being asked of the MRPO states.  The flexibility in the Ask was explained.  Both MRPO and MANE-VU staff agreed to work together to facilitate discussion of further controls on ICI boilers and EGUs.

· MANE-VU Air Directors’ Consultation Conference Call, September 26, 2007

· This call allowed MANE-VU members to clarify their understanding of the “Ask” and to provide direction to modeling staff as to how to interpret the “Ask” for purposes of estimating visibility impacts of the requested controls.

· MANE-VU Air Directors’ Conference Call, March 31, 2008

· On this call, NESCAUM presented the results of the final 2018 modeling and described the methods used to represent the impacts of the measures agreed to by the Class I States.  Federal Land Manager agencies also attended this call.
[Edit, revise or elaborate as necessary to describe the State/Tribe’s additional consultation.]  
The State/Tribe’s coordination with FLMs on long-term strategy development is described in Section 4 of this SIP.
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Appendix X  Non-EGU Source Shutdowns in the MANE-VU Region


	STATE
	FIPS
	SITE ID
	FACILTY NAME
	EU ID
	UNIT DESCRIPTION

	DE
	10003
	1000300021
	SUNCO INC  R  M
	1
	BOILER #1

	DE
	10003
	1000300021
	SUNCO INC  R  M
	2
	BOILER #2

	DE
	10003
	1000300021
	SUNCO INC  R  M
	3
	BOILER #3

	DE
	10003
	1000300016
	MOTIVA ENTERPRISES LLC
	72
	METHANOL PLT HTR 41-H-1

	DE
	10003
	1000300004
	WILMINGTON PIECE DYE CO
	ALL
	ALL

	DE
	10003
	1000300032
	GENERAL CHEMICAL CORPORATION
	ALL
	ALL

	DE
	10003
	1000300074
	METACHEM PRODUCTS LLC
	ALL
	ALL

	DE
	10003
	1000300127
	VPI FILM LLC
	ALL
	ALL

	DE
	10003
	1000300129
	LAFARGE NORTH AMERICA INC
	ALL
	ALL

	DE
	10003
	1000300350
	KANEKA DELAWARE CORPORATION
	ALL
	ALL

	MA
	25001
	1200202
	PARTYLITE WORLDWIDE
	ALL
	ALL

	MA
	25001
	1200614
	BOURNE LANDFILL
	ALL
	ALL

	MA
	25003
	1170002
	ADVANCED INFORMATION
	ALL
	ALL

	MA
	25003
	1170005
	CATAMOUNT PELLET FUE
	ALL
	ALL

	MA
	25003
	1170048
	SPRAGUE NORTH ADAMS
	ALL
	ALL

	MA
	25003
	1170056
	BERKSHIRE GAS STOCKB
	ALL
	ALL

	MA
	25003
	1170078
	MACDERMID GRAPHIC AR
	ALL
	ALL

	MA
	25003
	1170091
	LANE CONSTRUCTION CO
	ALL
	ALL

	MA
	25005
	1200009
	TEXAS INSTRUMENTS
	ALL
	ALL

	MA
	25005
	1200031
	CONDEA VISTA CO
	ALL
	ALL

	MA
	25005
	1200036
	ELKAY REVERE CORP
	ALL
	ALL

	MA
	25005
	1200037
	AEROVOX INCORPORATED
	ALL
	ALL

	MA
	25005
	1200065
	ROSEMAR SILVER COMPA
	ALL
	ALL

	MA
	25005
	1200080
	ATTLEBORO REFINING C
	ALL
	ALL

	MA
	25005
	1200116
	STEDRO TEXTILES
	ALL
	ALL

	MA
	25005
	1200138
	CLIFTEX CORPORATION
	ALL
	ALL

	MA
	25005
	1200169
	PAUL DEVER STATE SCH
	ALL
	ALL

	MA
	25005
	1200209
	PHARMACY SERVICE COR
	ALL
	ALL

	MA
	25005
	1200216
	BRISTOL COUNTY JAIL
	ALL
	ALL

	MA
	25005
	1200235
	SEA WATCH INTERNATIO
	ALL
	ALL

	MA
	25005
	1200393
	OLSONS GREENHOUSES
	ALL
	ALL

	MA
	25005
	1200468
	AA WILL MATERIALS-FR
	ALL
	ALL

	MA
	25005
	1200498
	CRAPO HILL LANDFILL
	ALL
	ALL

	MA
	25005
	1200510
	KREW INCORPORATED
	ALL
	ALL

	MA
	25005
	1200513
	AEROVOX INCORPORATED
	ALL
	ALL

	MA
	25005
	1200542
	LALLY COLUMN CORP
	ALL
	ALL

	MA
	25005
	1200673
	HOMELAND BUILDERS
	ALL
	ALL

	MA
	25005
	1200824
	JUSTIN CLOTHING CO
	ALL
	ALL

	MA
	25005
	1200880
	VELVET DRIVE TRANSMI
	ALL
	ALL

	MA
	25005
	1192308
	INTERSTATE MAT & RUB
	ALL
	ALL

	MA
	25009
	1210057
	COASTAL METAL FINISH
	ALL
	ALL

	MA
	25009
	1210058
	AMESBURY CHAIR
	ALL
	ALL

	MA
	25009
	1210075
	HAMPSHIRE FABRICS
	ALL
	ALL

	MA
	25009
	1210099
	WASTE MANAGEMENT HUN
	ALL
	ALL

	MA
	25009
	1210110
	CUSTOM INDUSTRIES IN
	ALL
	ALL

	MA
	25009
	1210114
	SAGAMORE INDUSTRIAL
	ALL
	ALL

	MA
	25009
	1210143
	LABELS INC
	ALL
	ALL

	MA
	25009
	1210154
	NEWARK ATLANTIC PAPE
	ALL
	ALL

	MA
	25009
	1210208
	TEK COATING COMPANY
	ALL
	ALL

	MA
	25009
	1210209
	NATIONAL NORTHEAST
	ALL
	ALL

	MA
	25009
	1210223
	STARENSIER INC
	ALL
	ALL

	MA
	25009
	1210400
	SANMINA CORPORATION
	ALL
	ALL

	MA
	25009
	1210401
	COVANTA HAVERHILL IN
	ALL
	ALL

	MA
	25009
	1210404
	TEKE FURNITURE RESTO
	ALL
	ALL

	MA
	25009
	1190756
	PERMAIR LEATHERS INC
	ALL
	ALL

	MA
	25009
	1190842
	SLB SNACKS INC
	ALL
	ALL

	MA
	25009
	1190983
	SALEM OIL & GREASE C
	ALL
	ALL

	MA
	25009
	1191036
	JCR ELECTRONICS
	ALL
	ALL

	MA
	25009
	1195900
	LEPAGES INC
	ALL
	ALL

	MA
	25013
	420008
	DELUXE FINANCIAL
	ALL
	ALL

	MA
	25013
	420010
	FRYE COPYSYSTEMS INC
	ALL
	ALL

	MA
	25013
	420013
	JAHN FOUNDRY CORPORA
	ALL
	ALL

	MA
	25013
	420052
	APW/WRIGHT LINE
	ALL
	ALL

	MA
	25013
	420130
	KODAK POLYCHROME GRA
	ALL
	ALL

	MA
	25013
	420175
	FIBERMARK DSI
	ALL
	ALL

	MA
	25013
	420218
	SPRINGFIELD PRINTING
	ALL
	ALL

	MA
	25013
	420252
	KODAK POLYCHROME GRA
	ALL
	ALL

	MA
	25013
	420528
	NATIONAL METAL INDUS
	ALL
	ALL

	MA
	25015
	420060
	BERKSHIRE GAS HATFIE
	ALL
	ALL

	MA
	25015
	420105
	INDUSTRIAL POWER SER
	ALL
	ALL

	MA
	25015
	420170
	TECHALLOY COMPANY IN
	ALL
	ALL

	MA
	25015
	420424
	MAGNAT MACHINETECH I
	ALL
	ALL

	MA
	25015
	420463
	INDUSTRIAL PROP OF E
	ALL
	ALL

	MA
	25015
	420540
	GENERAL CABLE CORP
	ALL
	ALL

	MA
	25015
	420614
	REXAM IMAGE PRODUCTS
	ALL
	ALL

	MA
	25017
	1210013
	MERRIMACK MAGNETICS
	ALL
	ALL

	MA
	25017
	1210050
	MAJILITE MFG INC
	ALL
	ALL

	MA
	25017
	1210064
	FINISH UNLIMITED INC
	ALL
	ALL

	MA
	25017
	1190080
	MASS BROKEN STONE CO
	ALL
	ALL

	MA
	25017
	1210127
	USM CORPORATION
	ALL
	ALL

	MA
	25017
	1210147
	UMASS LOWELL-RESIDEN
	ALL
	ALL

	MA
	25017
	1210182
	JOAN FABRICS CORP
	ALL
	ALL

	MA
	25017
	1190203
	SC WAKEFIELD 200
	ALL
	ALL

	MA
	25017
	1190212
	OLYMPUS SPECIALTY HO
	ALL
	ALL

	MA
	25017
	1190258
	ROYAL INSTITUTIONAL
	ALL
	ALL

	MA
	25017
	1210334
	T&T INDUSTRIAL
	ALL
	ALL

	MA
	25017
	1190465
	PRINTED CIRCUIT CORP
	ALL
	ALL

	MA
	25017
	1190611
	GEORGE MEADE FOUNDRY
	ALL
	ALL

	MA
	25017
	1190734
	NEW ENGLAND CONFECTI
	ALL
	ALL

	MA
	25017
	1180794
	SCHOTT CML FIBEROPTI
	ALL
	ALL

	MA
	25017
	1190984
	SUNGARD AVAILABILITY
	ALL
	ALL

	MA
	25017
	1191008
	RAYTHEON SYSTEMS CO
	ALL
	ALL

	MA
	25017
	1191217
	BOSTON SCIENTIFIC CO
	ALL
	ALL

	MA
	25017
	1191267
	AGFA DIVISION OF BAY
	ALL
	ALL

	MA
	25017
	1191351
	MIT EDUCATIONAL FACI
	ALL
	ALL

	MA
	25017
	1191389
	LONGVIEW FIBRE COMPA
	ALL
	ALL

	MA
	25017
	1191534
	SWISSTRONICS INCORPO
	ALL
	ALL

	MA
	25017
	1191653
	FOCAL INCORPORATED
	ALL
	ALL

	MA
	25017
	1191668
	LEE PRODUCTS COMPANY
	ALL
	ALL

	MA
	25017
	1191735
	TYCO ELECTRONICS COR
	ALL
	ALL

	MA
	25017
	1191897
	GENZYME CORPORATION
	ALL
	ALL

	MA
	25017
	1194001
	WF WOOD INC
	ALL
	ALL

	MA
	25017
	1194010
	RR DONNELLEY & SONS
	ALL
	ALL

	MA
	25017
	1214012
	PERFORMANCE CORRUGAT
	ALL
	ALL

	MA
	25021
	1190246
	SOUTHWOOD COMMUNITY
	ALL
	ALL

	MA
	25021
	1190313
	INNOVATIVE MEMBRANE
	ALL
	ALL

	MA
	25021
	1180359
	BEVILACQUA PAVING CO
	ALL
	ALL

	MA
	25021
	1200515
	FOXBOROUGH REALTY AS
	ALL
	ALL

	MA
	25021
	1200616
	PLAINVILLE GENERATIN
	ALL
	ALL

	MA
	25021
	1190670
	RAYTHEON ELECTRONIC
	ALL
	ALL

	MA
	25021
	1190714
	TEVA PHARMACEUTICAL
	ALL
	ALL

	MA
	25021
	1190962
	NIDEC AMERICA CORPOR
	ALL
	ALL

	MA
	25021
	1191562
	BARCLAY HOUSE THE
	ALL
	ALL

	MA
	25021
	1191726
	MWRA QUINCY PS
	ALL
	ALL

	MA
	25021
	1192130
	CURRY WOODWORKING IN
	ALL
	ALL

	MA
	25021
	1199000
	MEDFIELD STATE HOSPI
	ALL
	ALL

	MA
	25023
	1200637
	FRANKLIN FIXTURES IN
	ALL
	ALL

	MA
	25023
	1200698
	CRANBERRY GRAPHICS I
	ALL
	ALL

	MA
	25023
	1192101
	GTR FINISHING CORPOR
	ALL
	ALL

	MA
	25023
	1192109
	ALGER CORPORATION TH
	ALL
	ALL

	MA
	25023
	1192210
	IMPERIA CORPORATION
	ALL
	ALL

	MA
	25023
	1199994
	TEST-RADIUS-FITZGERA
	ALL
	ALL

	MA
	25025
	1190035
	BOSTON WATER & SEWER
	ALL
	ALL

	MA
	25025
	1190057
	NEPONSET RIVER VALLE
	ALL
	ALL

	MA
	25025
	1190101
	UNIFIRST CORP
	ALL
	ALL

	MA
	25025
	1190357
	DAMRELL EWER PARTNER
	ALL
	ALL

	MA
	25025
	1190478
	WINTHROP COMMUNITY H
	ALL
	ALL

	MA
	25025
	1190649
	ZAPCO READVILLE COGE
	ALL
	ALL

	MA
	25025
	1190808
	PUBLIC HEALTH COMMUN
	ALL
	ALL

	MA
	25025
	1191551
	BEACON CAPITAL PARTN
	ALL
	ALL

	MA
	25025
	1191566
	NEW ENGLAND TRAWLER
	ALL
	ALL

	MA
	25025
	1191621
	FEDERAL MOGUL FRICTI
	ALL
	ALL

	MA
	25025
	1191662
	EQUITY OFFICE
	ALL
	ALL

	MA
	25025
	1191956
	CHANNEL CENTER:PARCE
	ALL
	ALL

	MA
	25025
	1195596
	SYNTHON IND INCORPOR
	ALL
	ALL

	MA
	25027
	1180010
	CANTERBURY TOWERS
	ALL
	ALL

	MA
	25027
	1180014
	ER BUCK CHAIR COMPAN
	ALL
	ALL

	MA
	25027
	1180029
	GENERAL ELECTRIC FIT
	ALL
	ALL

	MA
	25027
	1180091
	ANGLO FABRICS COMPAN
	ALL
	ALL

	MA
	25027
	1180100
	ZAPCO ENERGY TACTICS
	ALL
	ALL

	MA
	25027
	1180111
	CINCINATTI MILACRON
	ALL
	ALL

	MA
	25027
	1180114
	NEW ENGLAND PLATING
	ALL
	ALL

	MA
	25027
	1180129
	GF WRIGHT STEEL & WI
	ALL
	ALL

	MA
	25027
	1180132
	STANDARDFOUNDRY
	ALL
	ALL

	MA
	25027
	1180174
	WORCESTER TOOL & STA
	ALL
	ALL

	MA
	25027
	1180203
	WORCESTER COUNTY HOS
	ALL
	ALL

	MA
	25027
	1180244
	HI TECH METALS & FIN
	ALL
	ALL

	MA
	25027
	1180340
	GHM INDUSTRIES INC
	ALL
	ALL

	MA
	25027
	1180353
	ADVANCED MICROSENSOR
	ALL
	ALL

	MA
	25027
	1180355
	NEWARK AMERICA
	ALL
	ALL

	MA
	25027
	1180373
	ZYGO TERAOPTIX
	ALL
	ALL

	MA
	25027
	1180389
	ETHAN ALLEN-DUDLEY
	ALL
	ALL

	MA
	25027
	1180439
	INLAND PAPERBOARD &
	ALL
	ALL

	MA
	25027
	1180484
	NELMOR COMPANY
	ALL
	ALL

	MA
	25027
	1180518
	JAMESBURY INCORPORAT
	ALL
	ALL

	MA
	25027
	1180556
	M&H TIRE CO INC
	ALL
	ALL

	MA
	25027
	1180568
	CROFT CORPORATION
	ALL
	ALL

	MA
	25027
	1180796
	LINCOLN PLAZA CENTER
	ALL
	ALL

	MA
	25027
	1180994
	COZ PLASTICS INC
	ALL
	ALL

	MA
	25027
	1181045
	WORCESTER TAPER PIN
	ALL
	ALL

	NH
	33011
	3301100093
	BATESVILLE MANUFACTURING
	ALL
	ALL

	NH
	33015
	3301500058
	VENTURE SEABROOK
	ALL
	ALL

	
	
	
	
	
	

	Listing of all of the non-EGU facility closings in the MANE-VU region before 2009
	
	

	Source - Table B-5 from "Draft Emission Projections TSD 16June2006.doc" created by MACTEC. 

	

	Prepared June 16, 2006
	
	
	
	


� Percentages based on 2002 annual average sulfate impact estimated with REMSAD model as described in MANE-VU Contribution Assessment Chapter 4 and summarized on page 8-2 of the Contribution Assessment.


� Although the IPM® model runs also anticipated the implementation of EPA’s Clean Air Mercury Rule (CAMR), that rule has since been vacated by the courts. However, it is anticipated the adjustments to the predicted SO2 emissions from electric generating units (EGUs) used in the air quality modeling, which were based on state-specific comments on the amount of SO2 controls that will actually be installed due to state specific regulations and the EPA’s CAIR rule, will have more of an impact on the air quality modeling analysis conducted for this SIP than the vacature of the CAMR rule.  MANE-VU believes the adjustments based on state-specific comments improved the reliability of the inventory and made the modeling results more dependable.


� The inventory was prepared before the MACT for Industrial Boilers and Process Heaters was vacated. Control efficiency was assumed to be at 4 percent for SO2 and 40 percent for PM.


� Assessment of Reasonable Progress for Regional Haze in MANE-VU Class I Areas by MACTEC


� The estimate for Great Gulf Wilderness Area also serves to provide an estimate for the Presidential Range/Dry River Wilderness Area


� The estimate for Moosehorn Wilderness Area also serves to provide an estimate for Roosevelt/Campobello International Park.
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