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OVERARCHING TC "OVERARCHING" \f C \l "2" : POLICY TC "POLICY" \f C \l "3" 
Mitigation Option: Reorganization of EPA Regions TC "Reorganization of EPA Regions" \f C \l "4" 
I. Description of the mitigation option

The Four Corners geographic area is under the jurisdiction of three different regions of the Environmental Protection Agency: Colorado and Utah are in Region 8, headquartered in Denver; New Mexico is in Region 6, headquartered in Dallas; and Arizona (and the Navajo Nation, which is in both Arizona and New Mexico) is in Region 9, headquartered in San Francisco. 

Due to the abundance of coal and oil and gas in the San Juan Basin energy development in the area is likely to continue.  It is becoming increasingly well-documented that the majority of the pollution experienced in the Four Corners area is coming from coal-fired power plants on or near reservation lands in New Mexico as well as oil and gas development throughout the region. The EPA staff engaged in addressing environmental impacts from oil and gas development, and responsible for actually permitting or overseeing permitting of stationary sources (power plants) needs to be located where the pollution is happening and be responsible to the recipients of that pollution as well as to hold its generators accountable. 

A permanent EPA human presence within the area of energy development and pollution would sensitize EPA personnel to the issues within the Four Corners area.  Creating an interregional office of the EPA with jurisdictional authority in order to include within a single jurisdiction the pollution generating sources and the public lands and communities they impact would improve EPA effectiveness in oversight and permit processing by facilitating communication and focusing feedback. 

II. Description of how to implement

Create a permanent inter-region office within the EPA chartered to focus on, and located in, the Four Corners region.  The office would assume all regional duties with respect to the Four Corners area, and have responsibility for overseeing state and tribal permitting, permitting stationary sources in the absence of state or tribal permitting, and any activities relating to oil and gas development currently performed by the various regions. 

III. Feasibility of the Option 

EPA Headquarters, as well as the three regions involved, would need to approve this option.  The states and tribes would need to support this option as well. 

IV. Background data and assumptions

The statement by Colleen McKaughan of Region 9 to the Durango Herald epitomizes our perception of the sensitivity of Region 9 personnel to the issues in the Four Corners region. As quoted in the Durango Herald on September 15, 2006, Ms. McKaughan, an air-quality expert with the federal Environmental Protection Agency's Region 9, said the Four Corners region has air so clean that it can absorb additional pollutants without harm. She said the EPA had no significant concerns about the proposed coal-fired Desert Rock plant.

V. Any uncertainty associated with the option There is a high level of uncertainty in getting something like this passed politically and how long it would take is an unknown. 

VI. Level of agreement within the work group for this mitigation option TBD.
VII. Cross-over issues Oil and Gas Work Group, Other Sources Work Group.

OVERARCHING: MERCURY TC "MERCURY" \f C \l "3" 
Mitigation Option:  Clean Air Mercury Rule Implementations in Four Corners Area TC "Clean Air Mercury Rule Implementations in Four Corners Area" \f C \l "4" 
I. Description of the mitigation option
States are presently drafting regulations to meet the Clean Air Mercury Rule (CAMR) while simultaneously meeting their mission to protect public health and the environment.  For states, this means allocating mercury allowances to electric generating facilities to operate.  CAMR may eventually have profound effects on the amount of mercury reduced from the affected facilities.  

States participating in the Task Force might work in concert to determine if even greater reductions are possible than initially scheduled in CAMR. Some examples of working in concert might include: 

· “Incentivizing” early mercury reductions at CAMR-affected facilities; 

· Addressing the concerns for local mercury impacts (“hot spots”) from new and proposed facilities in the Four Corners area by requesting that State air quality permitting agencies consider this hot spot criterion in their decision to approve/disapprove facilities’ air quality permit requests (as individual state budgets and their “set aside allowances” may be inappropriate indicators of the impacts the local area might receive from power plants in Four Corners); 

· Promoting additional mercury studies (e.g., air deposition) that would benefit Four Corners area (could/should be tied to option #5); 

· Requiring early installation of mercury CEMs at facilities (to better gauge effectiveness of various co-control efforts), and /or;
· [1/10/07] Expansion: Mercury CEMs will be installed on 2 of the 4 units at San Juan by 12/31/07 and the other 2 units by 12/31/08.
· Developing more stringent control requirements for facilities in Four Corners Area;

· Other examples as identified. 

II. Description of how to implement
A. Mandatory or voluntary:

Could be either mandatory or voluntary depending on the specifics of the option. 

[1/10/07] Differing Opinion: Since many of Four Corners Area lakes, streams, and rivers are currently under a mercury advisory, mandatory control of mercury is necessary.  The health of humans and other living beings is at risk
B. Indicate the most appropriate agency(ies) to implement:

States’ environmental (permitting) agencies

III. Feasibility of the option
A. Technical:  Some of the technical options may be difficult to implement, especially depending on the timing. That is, CAMR plans are due to EPA by November 2006 and hence options developed here may come too late. However, options developed here could be possibly used in the states’ future allocation schemes and/ or approaches surrounding CAMR.

B. Environmental:  N/A
C. Economic:  Difficult to ascertain as this depends on the specifics of the option developed. 

IV. Background data and assumptions used
CAMR information and data are plentiful; however, the long-term application and effectiveness of various strategies to reduce mercury from power plants is difficult to predict. 

V. Any uncertainty associated with the option (Low, Medium, High)
Medium – again, the long term application and effectiveness of various strategies to reduce mercury from power plants is difficult to predict.  

VI. Level of agreement within the work group for this mitigation option
TBD.
VII. Cross-over issues to the other Task Force work groups 
TBD.

Mitigation Option: Mercury Studies for Four Corners Area (Forthcoming) TC "Mercury Studies for Four Corners Area (Forthcoming)" \f C \l "4" 
OVERARCHING: AIR DEPOSITION STUDIES
 TC "AIR DEPOSITION STUDIES" \f C \l "3" 
Mitigation Option:  Participate in and Support Mercury Studies TC "Participate in and Support Mercury Studies" \f C \l "4" 
I. Description of the mitigation options: 
Background

Rationale and Benefits:  Methyl mercury is a known neurotoxin affecting humans and wildlife. Coal-fired power plants are the number one source of mercury emissions in the United States1. The Four Corners already is home to several power plants that are large emitters of mercury and additional coal-powered plants are proposed for the region. Individuals and community groups in the San Juan Mountains have expressed great concern about mercury emissions in our region and the existing mercury fish consumption advisories in several reservoirs.  Studies of mercury in air deposition, the environment and in sensitive human populations (such as pregnant women) are necessary to set a baseline for current levels and to detect future impacts of increased mercury emissions on these sensitive human populations and natural resources, including the Weminuche Wilderness, a Federal Class I Area. 

Existing mercury data for the Four Corners region:  Total mercury in wet deposition has been monitored at Mesa Verde National Park since 2002 as part of the Mercury Deposition Network (MDN)2. Results show mercury concentrations among the highest in the nation. Mercury concentrations have been measured in snowpack at a few sites in the San Juan Mountains by the USGS3 and moderate concentrations similar to the Colorado Front Range have been recorded. Mercury concentrations in sport fish from several reservoirs have exceeded the 0.5 microg/g action level resulting in mercury fish consumption advisories for McPhee, Narraguinnep, Navajo, Sanchez and Vallecito Reservoirs 4. Sediment core analysis for Narraguinnep Reservoir show that mercury fluxes increased by approximately a factor of two after about 19705. Finally, atmospheric deposition just to the surface of McPhee and Narraguinnep Reservoirs (i.e., not including air deposition to the rest of the watershed) is estimated to contribute 8.2% and 47.1% of total mercury load to these waterbodies, respectively6. 

Data Gaps:  Very little data exists with which to assess current risks and trends over time for mercury in air deposition, ecosystems, and sensitive human populations. Mercury amounts and concentrations in wet deposition at Mesa Verde National Park are not likely to portray the situation in the mountains where mercury may be deposited at higher concentrations and total amounts because of greater rates of precipitation and the process of cold condensation, which causes volatile compounds to migrate towards colder areas at high elevation and latitude7. No information about total mercury deposition from the atmosphere (i.e., including dry deposition) exists. Furthermore, analysis of sources of air deposition of mercury is lacking. Except for a handful of reservoirs, no information exists for incorporation of mercury into aquatic ecosystems and subsequent effects on food-webs. No systematic effort exists to document mercury impacts in a wide range of waterbodies over space and time. Lastly, impacts of mercury exposure to human populations are unknown. Two new studies have begun the region, however. In 2007, the Mountain Studies Institute (MSI) will measure total mercury in bulk deposition, in lake zooplankton (invertebrates eaten by fish), and in lake sediment cores in the San Juan Mountains8. Dr. Richard Grossman is measuring mercury levels in hair collected from pregnant women in the Durango vicinity. 

Mitigation Option A is long-term monitoring station for mercury in wet deposition for a location at high elevation where precipitation amounts are greater than the site at Mesa Verde NP. Co-location of the collector with the NADP site at Molas Pass would provide data pertinent to Weminuche Wilderness and the headwaters of Vallecito Reservoir. This monitor would be part of the Mercury Deposition Network (MDN). Upgrading the NADP monitoring equipment at Molas Pass to include the MDN specifications would cost $5,000 to $6,000, while annual monitoring costs are $12,112 plus personnel as of September 2006. 
Mitigation Option B is a long-term monitoring station for mercury in total deposition (wet and dry) for at least one MDN station in the Four Corners Region. Speciated data will be collected and analyzed as is feasible. The MDN is currently developing this program and costs are anticipated at about $50,000 per year.  

Mitigation Option C is a multi-year comprehensive mercury source apportionment study to investigate the impact of local and regional coal combustion sources on atmospheric mercury deposition  This type of study would require additional deposition monitoring (i.e., Options A and B). Speciated data will be collected and analyzed as is feasible. A mercury monitoring and source apportionment study was recently completed for eastern Ohio. (http://pubs.acs.org/cgi-bin/asap.cgi/esthag/asap/html/es060377q.html9). Costs TBD.
Mitigation Option D is a study of mercury incorporation and cycling in aquatic ecosystem food-webs, including total and methyl mercury in the food-webs of lakes and wetlands. This option includes studies that determine which ecosystems currently have high levels of total and methyl mercury in food-web components, how mercury levels in ecosystems change over time, where the mercury is coming from, and what conditions are causing the mercury to become methylated (the toxic form of mercury that bio-accumulates in food-webs). This information would allow tracking of mercury risks over time and space and serves as the basis for predicting future impacts. Existing reservoir studies and the upcoming MSI investigation serve as a starting point to build a collaborative and systematic approach.  Costs TBD.

Mitigation Option E is to continue studies of mercury concentrations in sensitive human populations in the region and to understand what exposure factors increase likelihood of unhealthy mercury levels in the body. Dr. Richard Grossman’s study serves as a starting point to continue this effort. Costs TBD.

Mitigation Option F is to form a multi-partner Mercury Advisory Committee that would work collaboratively to prioritize research and monitoring needs, develop funding mechanisms to sustain long-term mercury studies, and work to communicate study findings to decision-makers. The Committee would include technical experts and stakeholder representatives from States, local governments, land management agencies, watershed groups, the energy industry, etc.
II. Description of how to implement

See above. Studies would utilize the existing Mercury Deposition Network and expertise developed from past and ongoing studies. Investigators could include scientists from academia, non-profit, private and government organizations and agencies.

III. Feasibility of the Option

Technical -Very feasible; all technology exists or is in development for the above options.

Environmental  – Very feasible. Harmful effects on the environment are negligible and permits for sample collection should be easy to obtain.

Financial – Uncertain. It is likely that a consortium of funding entities collaborate for these options. Potential partners include States, industry, US-EPA, USDA-Forest Service, US-Department of Energy, and local governments, watershed groups and public health organizations.

IV. Background data and assumptions used

See introduction section.

V. Any uncertainty associated with the option 

Funding uncertainty.
VI. Level of agreement within the work group for this mitigation option

TBD.
VII. Cross-over issues to the other source groups 

Energy and Monitoring Groups.
Citations:


 See http://www.epa.gov/mercury/about.htm.

2 National Atmospheric Deposition Program (NADP). Mercury Deposition Network http://nadp.sws.uiuc.edu/mdn/. National Trends Network. http://nadp.sws.uiuc.edu/.

3 Campbell, D, G Ingersoll, A Mast and 7 Others. Atmospheric deposition and fate of mercury in high-altitude watersheds in western North America. Presentation at the Western Mercury Workshop. Denver, CO. April 21, 2003.

4 Colorado Department of Public Health and Environment website:  http://www.cdphe.state.co.us/wq/FishCon/FishCon.htm and http://www.cdphe.state.co.us/wq/monitoring/monitoring.html. 

5 Gray, JE, DL Fey, CW Holmes, BK Lasorsa. 2005. Historical deposition and fluxes of mercury in Narraquinnep Reservoir, southwestern Colorado, USA. Applied Geochemistry 20: 207-220. 

6 Colorado Department of Public Health (CDPHE). 2003. Total Maximum Daily Load for Mercury in McPhee and Narraguinnep Reservoirs, Colorado:  Phase I. Water Quality Control Division. Denver, CO. http://www.epa.gov/waters/tmdldocs/Mcphee-NarraguinnepTMDLfinaldec.pdf.

7 Schindler, D. 1999. From acid rain to toxic snow. Ambio 28:  350-355

8 See http://www.mountainstudies.org/Research/airQuality.htm. 
9 See http://pubs.acs.org/cgi-bin/asap.cgi/esthag/asap/html/es060377q.html
OVERARCHING: GREENHOUSE GAS MITIGATION TC "GREENHOUSE GAS MITIGATION" \f C \l "3" 
Mitigation Option: CO2 Capture and Storage Plan Development by Four Corners Area Power Plants TC "CO2 Capture and Storage Plan Development by Four Corners Area Power Plants" \f C \l "4" 
I. Description of the mitigation  option
Carbon sequestration refers to the provision of long-term storage of carbon in the terrestrial biosphere, underground, or the oceans so that the buildup of carbon dioxide (the principal greenhouse gas) concentration in the atmosphere will reduce or slow.  In some cases, this is accomplished by maintaining or enhancing natural processes; in other cases, novel techniques are developed to dispose of carbon.  

Emissions of CO2 from human activity have increased from an insignificant level two centuries ago to over twenty five billion tons worldwide today (1).  The additional CO2, a major contributor to Greenhouse gases, contribute to the phenomenon of global warming and could cause unwelcome shifts in regional climates (1).

The contribution of CO2 from the 2 major power plants in the 4Corners area is approximately 29,000,000 Tons of CO2 per year.  The proposed Desert Rock Energy Project would add an approximate additional 11,000,000 Tons of CO2 per year.  

Facilities in the Four Corners area should begin developing Carbon sequestration Plans to mitigate this important global issue. Four Corners area power plants should research & develop way to reduce their CO2 emissions.

Benefits: CO2 emissions reductions would reduce the Greenhouse Gases output of the 4Corners area.  Carbon sequestration would slow the buildup of CO2 emissions in the atmosphere.  It would be a regional action to reducing the trends of global warming.  Benefits would be environmental and economic.  CO2 capture and injection may have a beneficial use for enhanced oil recovery in the 4C area
Tradeoffs: no tradeoffs
Burdens:  

The benefits of protecting the climate will be realized globally and far in the future; the cost of each GHG emissions reduction project is local and immediate.

Cost to Power Plants and administrative.

Sequestration, isolating the CO2 emissions is cheap; however, capturing/storing is expensive.
II. Description of how to implement

A. Mandatory or voluntary

Combination of mandatory and voluntary

Voluntary: 4C area power plants should begin developing Carbon Sequestration Plans

Mandatory limits or allocations may be set by State and Federal regulators in the near future.

B. Indicate the most appropriate agency(ies) to implement

State and Federal Regulators can allocate Carbon budgets which will lead to more controls

Appropriate State/Federal agencies to help assess Carbon potential storage areas as part of planning process

III. Feasibility of the option 

A. Technical:  Technologies exist; many are in R&D phase.

B. Environmental:  Capturing and storing CO2 emissions is difficult.

C. Economic: Capturing CO2 emissions is expensive.

D.  Legal:  Liability of CO2 storage process

IV. Background data and assumptions used
1.  Carbon Sequestration Technology Roadmap and Program Plan 2006, US DOE

2.  CO2 emissions from Four Corners area power plants (4CAQTF_PowerPlant_WorkGroup_FacilityDataTableV10)

3. San Juan Generating Station has a total 1798 MW generation capacity, and emits approximately 13,097,000 Tons CO2/yr.  Approx 7,300 Tons CO2 per MW generation capacity.  San Juan Generating Station CO2 rationing by MW is used as an estimation for CO2 emissions from Desert Rock Energy Facility.  Based on this assumption, the CO2 emissions from Desert Rock Energy Facility will be approximately 11,000,000 Tons/yr.

4.  US DOE Carbon Sequestration Regional Partnerships: http://www.fossil.energy.gov/programs/sequestration/index.html

New Mexico Partnerships http://www.fossil.energy.gov/programs/projectdatabase/stateprofiles/2004/New_Mexico.html

V. Any uncertainty associated with the option
Medium.
VI. Level of agreement within the work group for this mitigation option.

To Be Determined.
VII. Cross-over issues to the other Task Force work groups 

CO2 emissions reduction Cross-over issue with other energy industries such as Oil & Gas.  Oil & Gas industries could also be held responsible for developing Carbon sequestration plans.

CO2 capture and injection may have a beneficial use for enhanced oil recovery in the Four Corners area.
Mitigation Option: Climate Change Advisory Group (CCAG) Energy Supply Technical Work Group Policy Option Implementation in Four Corners Area TC "Climate Change Advisory Group (CCAG) Energy Supply Technical Work Group Policy Option Implementation in Four Corners Area" \f C \l "4" 
I. Description of the mitigation option
The New Mexico Climate Change Advisory Group (CCAG) is a diverse group of stakeholders from across New Mexico.  At the end of 2006, the group will put forth policy options for reducing greenhouse gas emissions to 2000 levels by the year 2012, 10% below 2000 levels by 2020 and 75% below 2000 levels by 2050.  The energy supply technical work group is drafting options for renewable portfolio standards and advanced coal technologies (1). These policy options should be applied to Four Corners area facilities.  The contribution of CO2 from the 2 major power plants in the 4Corners area is approximately 29,000,000 Tons of CO2 per year.  The proposed Desert Rock Energy Project would add an additional estimated 11,000,000 Tons of CO2 per year (2).  

Local State/Federal Regulating agencies should work with the existing and proposed power plants to collaborate to help realize the targets of the Climate Change Advisory Group.  CO2 sequestration technologies and other Greenhouse gas mitigation strategies should be assessed and implemented to meet the targets.

Benefits: 

Environmental: reduction of greenhouse gas emissions to 2000 levels by the year 2012, 10% below 2000 levels by 2020 and 75% below 2000 levels by 2050.  Mitigation of adverse climate change effects

Tradeoffs: none

Burdens:  Cost to existing and proposed power pants and administrators

II. Description of how to implement

A. Mandatory or voluntary
Combination of mandatory and voluntary

B. Indicate the most appropriate agency(ies) to implement

State and Federal Regulators:

Oil Conservation Division (OCD)

New Mexico Air Quality Bureau

New Mexico Energy, Minerals, and Natural Resources Division 

III. Feasibility of the option
A. Technical: TBD

B. Environmental: TBD

C. Economic: TBD

IV. Background data and assumptions used
(1)  New Mexico Climate Change Advisory Group (CCAG): http://www.nmclimatechange.us/

(2)  CO2 emissions from Four Corners area power plants (4CAQTF_PowerPlant_WorkGroup_FacilityDataTableV9)

(3) San Juan Generating Station has a total 1798 MW generation capacity, and emits approximately 13,097,000 Tons CO2/yr.  Approx 7,300 Tons CO2 per MW generation capacity.  San Juan Generating Station CO2 rationing by MW is used as an estimation for CO2 emissions from Desert Rock Energy Facility.  Based on this assumption, the CO2 emissions from Desert Rock Energy Facility will be approximately 11,000,000 Tons/yr.

 (4)  Carbon Sequestration Technology Roadmap and Program Plan 2006, US DOE

V. Any uncertainty associated with the option Medium.
VI. Level of agreement within the work group for this mitigation option
To Be Determined.
VII. Cross-over issues to the other Task Force work groups
Greenhouse Gas (GHG) emissions reduction Cross-over issue with other energy industries such as Oil & Gas.

OVERARCHING: CAP AND TRADE TC "CAP AND TRADE" \f C \l "3" 
Mitigation Option: Declining Cap and Trade Program for NOx Emissions for Existing and Proposed Power Plants TC "Declining Cap and Trade Program for NOx Emissions for Existing and Proposed Power Plants" \f C \l "4" 
I. Description of the mitigation option
Cap and trade is a policy approach to controlling large amounts of emissions from a group of sources at costs that are lower than if sources were regulated individually. The approach first sets an overall cap, or maximum amount of emissions per compliance period, that will achieve the desired environmental effects. Authorizations to emit in the form of emission allowances are then allocated to affected sources, and the total number of allowances cannot exceed the cap.

Individual control requirements are not specified for sources. The only requirements are that sources completely and accurately measure and report all emissions and then turn in the same number of allowances as emissions at the end of the compliance period.

For example, in the Acid Rain Program, sulfur dioxide (SO2) emissions were 17.5 million tons in 1980 from electric utilities in the U.S. Beginning in 1995, annual caps were set that decline to a level of 8.95 million allowances by the year 2010 (one allowance permits a source to emit one ton of SO2). At the end of each year, EPA reduces the allowances held by each source by the amount of that source's emissions (1, EPA Clean Air Markets).

A declining cap and trade program means that the cap would be slightly lowered over time to reduce the total NOx emissions in the Four Corners area.  A declining cap and trade program would be effective for the Four Corner areas’ electric generating units.  

The power plants in the area have continuous emissions monitors.  We can measure accurately each plant’s NOx emissions.  In 2005 the NOx emissions from San Juan Generating Station were 27,000 tons.  The Four Corners Power Plant emitted 42,000 tons (2).  Desert Rock Energy facility would add an approximate 3,500 tons/yr (2).  NOx emissions from electricity generating units (EGUs) will continue to be reported and recorded under the EPA Acid Rain Program (3).  So the data is available.  For each of these facilities the costs for additional controls and NOx emissions reductions is different.

Electric Generating Units (EGUs) will be defined as it is for the EPA Clean Skies Act.  The program will cover all fossil fuel-fired boilers and turbines serving an electric generator unit with a nameplate capacity greater than 25 MW and producing electricity for sale, except cogeneration units that produce for sale less than 1/3 of the potential electrical output of the generator that they serve (4).  Or, EPA’s federal Clean Air Interstate Rule’s EGU definition could be used.

The 4C area declining cap and trade program would cap NOx levels from EGUs at current levels.  The cap could be lowered 5% every 10 years or a collaboratively agreed on level. 

The Declining cap and trade program would include all EGUs in the 4C area, and could also possible be extended to oil & gas sources.  New sources could obtain offsets.

There should be some discussion regarding how the cap would be set; as well as how to protect against hot spots.

Benefits: The cap will prevent NOx emissions from the 4C area sources from increasing.  Regardless of new power plants, sources will have to find a way to keep overall NOx emissions below the declining cap. 

The program will reduce NOx emissions in the Four Corners area.

[1/10/07] Differing Opinion: Cap and trade is a band aid approach to reduction of emissions.  It may look good on paper, but does nothing to enhance the air quality.   Cap and trade should not be an option for power plant or oil and gas emissions in the Four Corners Area.  Extensive improvement of the air quality and consideration for the health and welfare of the people and the environment should be the top priority.
Tradeoffs:  None
[1/10/07] Differing Opinion: The trade off of cap and trade is that the numbers look good, but in reality, the emissions are still in existence.
Burdens:  

Regulatory agency needs to be able to collect, verify all emissions info

Regulatory agency must be able to enforce rule

Power Plants would continue to look at new ways to reduce emissions

II. Description of how to implement

A. Mandatory or voluntary
Mandatory

B. Indicate the most appropriate agency(ies) to implement

State Air Quality Agencies and Federal EPA

III. Feasibility of the option 

A. Technical:  NOx emissions are measured using CEMS by large Power Plants.  Complete and verified emissions measurements are reported by the Four Corners area power plants.  And is available on the EPA Clean Air Markets: Data and Maps National Database: http://cfpub.epa.gov/gdm/
B. Environmental:  NOx control technologies are available.

C. Economic: The design and operation of the program are relatively simple which helps keep compliance and administrative costs low. 

Cost savings are significant because regulators do not impose specific reductions on each source. Instead, individual sources choose whether and how to reduce emissions or purchase allowances. Regulators do not need to review or need to approve sources' decisions, allowing them to tailor and adjust their compliance strategies to their particular economics (1).

* Cumulative Effects Work Group:  How would a 5% declining cap and trade program for NOx in the Four Corners area affect visibility and ozone levels?

IV. Background data and assumptions used
1.  EPA Clean Air Markets – Air Allowances http://www.epa.gov/AIRMARKET/trading/basics/index.html

A cap and trade program also is being used to control SO2 and nitrogen oxides (NOx) in the Los Angeles, California area. The Regional Clean Air Incentives Market (RECLAIM) program began in 1994. [1]

2.  NO2 emissions from Four Corners area power plants (4CAQTF_PowerPlant_WorkGroup_FacilityDataTableV9)

*NOx emissions from existing power plants obtained from EPA Acid Rain database

*NOx emissions from proposed Desert Rock Energy Facility from AMBIENT AIR QUALITY IMPACT REPORT (NSR 4-1-3, AZP 04-01)

3.  EPA Clean Air Markets: Data and Maps National Database: http://cfpub.epa.gov/gdm/

4.  Electric Generating Units will be defined as it is for EPA Clean Skies Act: For SO2 and NOx, the program will cover all fossil fuel-fired boilers and turbines serving an electric generator unit with a nameplate capacity greater than 25 MW and producing electricity for sale, except cogeneration units that produce for sale less than 1/3 of the potential electrical output of the generator that they serve.

V. Any uncertainty associated with the option 

Low.
VI. Level of agreement within the work group for this mitigation option
To Be Determined.
VII. Cross-over issues to the other Task Force work groups 

Declining Cap and Trade program would cross-over with Oil & Gas work group.
Mitigation Option: Four Corners States to join the Clean Air Interstate Rule (CAIR) Program TC "Four Corners States to join the Clean Air Interstate Rule (CAIR) Program" \f C \l "4" 
I. Description of the mitigation  option
EPA finalized the Clean Air Interstate Rule (CAIR) on March 10, 2005. It is expected that this rule will result in the deepest cuts in sulfur dioxide (SO2) and nitrogen oxides (NOx) in more that a decade (1).

The Clean Air Interstate Rule establishes a cap-and-trade system for SO2 and NOx based on EPA's proven Acid Rain Program. The Acid Rain Program has produced remarkable and demonstrable results, reducing SO2 emissions faster and cheaper than anticipated, and resulting in wide-ranging environmental improvements.  EPA already allocated emission "allowances" for SO2 to sources subject to the Acid Rain Program. These allowances will be used in the CAIR model SO2 trading program. For the model NOx trading programs, EPA will provide emission "allowances" for NOx to each state, according to the state budget. The states will allocate those allowances to sources (or other entities), which can trade them. As a result, sources are able to choose from many compliance alternatives, including: installing pollution control equipment; switching fuels; or buying excess allowances from other sources that have reduced their emissions.  Because each source must hold sufficient allowances to cover its emissions each year, the limited number of allowances available ensures required reductions are achieved.  The mandatory emission caps, stringent emissions monitoring and reporting requirements with significant automatic penalties for noncompliance, ensure that human health and environmental goals are achieved and sustained. The flexibility of allowance trading creates financial incentives for electricity generators to look for new and low-cost ways to reduce emissions and improve the effectiveness of pollution control equipment (1).

While most of the states are in the Eastern half of the US, Texas is participating in the CAIR program.  Four Corners states could also participate and realize the emissions reduction benefits of CAIR. 

SO2 and NOx contribute to the formation of fine particles and NOx contributes to the formation of ground-level ozone. Fine particles and ozone are associated with thousands of premature deaths and illnesses each year. Additionally, these pollutants reduce visibility and damage sensitive ecosystems (1).

By the year 2015, the Clean Air Interstate Rule will result in (Eastern US benefits) (1): 
-- $85 to $100 billion in annual health benefits, annually preventing 17,000 premature deaths, millions of lost work and school days, and tens of thousands of non-fatal heart attacks and hospital admissions. 
-- nearly $2 billion in annual visibility benefits in southeastern national parks, such as Great Smoky and Shenandoah.
-- significant regional reductions in sulfur and nitrogen deposition, reducing the number of acidic lakes and streams in the eastern U.S. 

Based on an assessment of the emissions contributing to interstate transport of air pollution and available control measures, EPA has determined that achieving required reductions in the identified states by controlling emissions from power plants is highly cost effective (1).

States must achieve the required emission reductions using one of two compliance options: 1) meet the state’s emission budget by requiring power plants to participate in an EPA-administered interstate cap and trade system that caps emissions in two stages, or 2) meet an individual state emissions budget through measures of the state’s choosing (1).

CAIR provides a Federal framework requiring states to reduce emissions of SO2 and NOx. EPA anticipates that states will achieve this primarily by reducing emissions from the power generation sector. These reductions will be substantial and cost-effective, so in many areas, the reductions are large enough to meet the air quality standards. 

The Clean Air Act requires that states meet the new national, health-based air quality standards for ozone and PM2.5 standards by requiring reductions from many types of sources. Some areas may need to take additional local actions. CAIR reductions will lessen the need for additional local controls (1).

This final rule provides cleaner air while allowing for continued economic growth. By enabling states to address air pollutants from power plants in a cost effective fashion, this rule will protect public health and the environment without interfering with the steady flow of affordable energy for American consumers and businesses. 

CAIR Timeline:

Promulgate CAIR Rule 2005, State implementation Plans Due 2006, Phase I Cap in Place for NOX, Phase I Cap in Place for SO2, Phase II Cap in Place for NOx and SO2 (1).  Caps will be fully met in 2015 to 2020, depending on banking.

The Four Corners area has existing and proposed power plants with significant NOx and SO2 emissions.  The problem occurs over a relatively large area, there are a significant number of sources responsible for the problem, the cost of controls varies from source to source, and emissions can be consistently and accurately measured.  Cap and Trade programs typically work better over broader areas.  The Four Corners area as well as each state would realize a more successful Cap and Trade program from being a part of a large interstate program such as CAIR. 

By joining the EPA CAIR program, the 4 Corner states of New Mexico, Colorado, Arizona, and Utah will also benefit from the interstate SO2 and NOx emissions reductions.

Need some discussion on how to set cap, and protect against hot spots.

Benefits: 

“If states choose to meet their emissions reductions requirements by controlling power plant emissions through an interstate cap and trade program, EPA’s modeling shows that (for eastern states):

· In 2010, CAIR will reduce SO2 emissions by 4.3 million tons -- 45% lower than 2003 levels, across states covered by the rule. By 2015, CAIR will reduce SO2 emissions by 5.4 million tons, or 57%, from 2003 levels in these states. At full implementation, CAIR will reduce power plant SO2 emissions in affected states to just 2.5 million tons, 73% below 2003 emissions levels.

· CAIR also will achieve significant NOx reductions across states covered by the rule. In 2009, CAIR will reduce NOx emissions by 1.7 million tons or 53% from 2003 levels. In 2015, CAIR will reduce power plant NOx emissions by 2 million tons, achieving a regional emissions level of 1.3 million tons, a 61% reduction from 2003 levels.  In 1990, national SO2 emissions from power plants were 15.7 million tons compared to 3.5 million tons that will be achieved with CAIR. In 1990, national NOx emissions from power plants were 6.7 million tons, compared to 2.2 million tons that will be achieved with CAIR (1).” 

Tradeoffs:  None
Burdens:  Administrative costs on regulating agencies, including how to determine state or regional level cap; emissions control upgrade costs or purchasing allowances to power plants  

II. Description of how to implement

A. Mandatory or voluntary
Mandatory emission caps, stringent emissions monitoring and reporting requirements with significant automatic penalties for noncompliance, ensure that human health and environmental goals are achieved and sustained (1).

B. Indicate the most appropriate agency(ies) to implement

State Air Quality Agencies and Federal EPA

III. Feasibility of the option
A. Technical:  NOx emissions are measured using CEMS by large Power Plants.  Complete and consistent emissions measurement and reporting by all sources guarantees that total emissions do not exceed the cap and that individual sources' emissions are no higher than their allowances 
B. Environmental:  NOx, SO2 control technologies are available.

C. Economic: The design and operation of the program are relatively simple which helps keep compliance and administrative costs low (2).
Cost savings are significant because EPA does not impose specific reductions on each source. Instead, individual sources choose whether and how to reduce emissions or purchase allowances. EPA does not review or need to approve sources' decisions, allowing them to tailor and adjust their compliance strategies to their particular economics (2).

The flexibility of allowance trading creates financial incentives for electricity generators to look for new and low-cost ways to reduce emissions and improve the effectiveness of pollution control equipment (1).

IV. Background data and assumptions used 

1.  EPA Clean Air Interstate Rule: http://www.epa.gov/cair/

2.  EPA Clean Air Markets – Air Allowances http://www.epa.gov/AIRMARKET/trading/basics/index.html

3.  “EPA Enacts Long-Awaited Rule To Improve Air Quality, Health” Rick Weiss, Washington Post,
Friday, March 11, 2005; Page A01 http://www.washingtonpost.com/wp-dyn/articles/A23554-2005Mar10.html

4.  The White House – Council on Environmental Quality, Cleaner Air, http://www.whitehouse.gov/ceq/clean-air.html

V. Any uncertainty associated with the option 

Low – Program is based on a proven cap and trade approach

Need mechanism to be assured that a significant portion of actual reductions are achieved in the Four Corners area to assure the environmental benefit.

VI. Level of agreement within the work group for this mitigation option

To Be Determined

VII. Cross-over issues to the other Task Force work groups 

Clean Air Interstate Rule would cross-over with Oil & Gas work group
OVERARCHING:  ASTHMA STUDIES TC "ASTHMA STUDIES" \f C \l "3" 
Mitigation Option: Chronic Respiratory Disease Study for the Four Corners area to determine relationship between Air Pollutants from Power Plants and Respiratory Health Effects TC "Chronic Respiratory Disease Study for the Four Corners area to determine relationship between Air Pollutants from Power Plants and Respiratory Health Effects" \f C \l "4" 
I. Description of the mitigation  option
This option would involve conducting a chronic respiratory disease study for the Four Corners area to determine the relationship between air pollutants from power plants and respiratory health effects.  On going studies are necessary to continue to evaluate health risks associated with the large number of combustion emission sources in the area, primarily the (2) large coal-fired power plants in the area.  Cumulatively, the two largest power plants in the area emit approx 66,000 tons/yr of nitrogen oxides (1).  Nitrogen oxides are key precursor emissions to ozone.

Background

 The NM Department of Health conducted a pilot project that linked daily maximum 8-hour ozone levels with the number of asthma-related emergency room visits at San Juan Regional Medical Center located in northwestern NM.  The ozone and ER asthma data were collected for the period of 2000 - 2003. The number of emergency room visits in the summer increased 17% for every 10 ppb increase in ozone levels.  This relationship occurred particularly following a two day lag and was statistically significant.  These results are in general agreement with studies in other states and provide a foundation for tracking asthma-ozone relationships over time and space in NM (2).

The New Mexico Environment Department Air Quality Bureau operates and maintains two continuous ozone monitors. In 2005, the highest 8-hr average ozone levels were observed in the summer.  A 70 ppb 8-hr average ozone level was the highest observed at the substation monitor near Waterflow, NM in 2005.  A 73 ppb 8-hr average ozone level was the highest recorded at the Bloomfield, NM monitoring station in 2005 (3).  Insert the NM design values
The Colorado Department of Public Health and Environment (CDPHE) has also researched asthma and links to environmental conditions.  In a recent paper, “Holistic Approaches for Reducing Environmental Impacts on Asthma”, CDPHE, discusses staff researcher’s efforts to bring clarity to any identifiable linkage between environmental conditions and asthma. CDPHE investigated asthma rates throughout the state and compared these data against known and anecdotally reported information. Findings indicate that regions of Colorado do appear to have a higher incidence of asthma rates. In addition, some of the identified regions were not previously anticipated (e.g., rural communities), highlighting the need for further investigations (4).

The study describes asthma as a serious, chronic condition that affects over 15 million people in the United States.  Asthma is a disease characterized by lung inflammation and hypersensitivity to certain environmental “triggers” such as pollen, dust, humidity, temperature and various environmental pollutants (dust, ozone, etc.), among others. Colorado has a particular problem with the occurrence of this condition, but the reasons for this are not well understood. Statewide there are an estimated 283,000 people with asthma, a figure that well exceeds national expectations. (4). 

The CO-benefits risk assessment (COBRA) model is a recently developed screening tool that provides preliminary estimates of the impact of air pollution emission changes on ambient particulate matter (PM) air pollution concentrations, translates this into health effect impacts, and then monetizes these impacts (5).   A model such as this could be expanded to include other forms of air pollution such as ozone and be customized for the Four Corners Area.

Overarching modeling results should be cross-checked with local hospital inventory results and compared with other locations in the United States.

Benefits:  Study would allow Four Corner area planning agencies to make better decisions and give the public a better idea of risk assessments

Tradeoffs: None

Burdens:  Resources needed to conduct study  

II. Description of how to implement
A. Mandatory or voluntary

Conduct coordinated outreach to obtain grant funding for the study. 

(Study to be conducted by the end of 2009, with model development for assessing situation annually)

B. Indicate the most appropriate agency(ies) to implement

The states, the Environmental Protection Agency (EPA), and American Lung Association collaboration.
III. Feasibility of the option (indicate if assistance is needed from Cumulative Effects and/or

Monitoring work groups)

Technical:  The state and federal health organizations should be able to develop a 4C area model to assess the relationship between air pollutants from power plants and respiratory health effects

Environmental:  Need for further modeling of Four Corners area customized to assessing respiratory health effect relationship to air pollutants from power plants.  Existing COBRA model may be used as a starting point.

Economic:  Grant funding would be required  

*Monitoring work group: Assess whether or not we have the adequate data from monitoring stations to assess asthma situation.  VOC and NOx emissions are contributors to ozone.  Do we have good VOC data in the 4C area?  

*Cumulative Effects work group: Assess the ozone trends in the 4C area.  On average are ozone levels increasing or decreasing?  Where are locations in the Four Corners area with the highest ozone concentrations?  What are the relative contributions from power plants compared to oil and gas & other sources?

IV. Background data and assumptions used

(1) EPA Clean Air Markets – Data and Maps Query (2004 2005 2006 Facility & Unit Emissions Reports)

(2) New Mexico Department of Health Ozone Study

(3) New Mexico Environment Department – Ambient Ozone Level Data 

(4)  Holistic Approaches for Reducing Environmental Impacts on Asthma, Paper # 362, Prepared by Mark J. McMillan, Mark Egbert, and Arthur McFarlane, Colorado Department of Public Health and Environment.

(5) User’s Manual for the CO-Benefits Risk Assessment (COBRA) Screening Model, US EPA, June 2006

V. Any uncertainty associated with the option

Medium

VI. Level of agreement within the work group for this mitigation option

To Be Determined

VII. Cross-over issues to the other Task Force work groups 

Oil and Gas and Other Sources Work Groups 

OVERARCHING: CROSSOVER TC "CROSSOVER" \f C \l "3" 
Mitigation Option: Install Electric Compression (customize) TC "Install Electric Compression (customize)" \f C \l "4" 
I. Description of the mitigation  option
Overview 

· Electric Compression would involve the replacement or retrofit of existing internal combustion engines or proposed new engines with electric motors.  The electric motors would be designed to deliver equal horsepower to that of internal combustion engines.  However, the limitation of doing so is predicated by the electrical grid that would exist in a given area to provide the necessary capacity to support electrical compression. 

---

According to projections, at least  12,500 new gas wells will be drilled in the San Juan Basin over the next 20 years. It is said that this gas field is loosing pressure and compression on thousands of wells is necessary.  Pollution emissions from production engines are rapidly increasing.  To date, there is no cumulative emissions measurement.  

Using BLM figures, an average gas powered  wellhead compressor at 353,685 hp-hr per year at 13.15g per hp-hr = 4,650,957 g/year of NOx.  This is just an example of NOx emissions. This figure does not account for other compounds in exhaust emissions such as VOCs, carbon monoxide, etc.   This is equivalent to a 17 car motorcade running non-stop, circling your house 24 hours per day. 

 

Gas powered wellhead compressors and pumpjacks are being installed in close proximity to inhabited homes and institutions.  The City of Aztec required electric compressors, although that ordinance was not enforced, on wellhead engines within the city limits prior to 2004 when the ordinance was revised.  Electric engines were required in order to protect citizens from noxious emissions from gas fired engines near homes.  Electric engines are thought to be quieter than gas fired engines; therefore reducing noise pollution also.

 

Gas fired engines are being installed on wells in close proximity to existing electric lines.  Electric engines should be required on all sites near power lines especially near homes.  In areas where there is no electricity, best available technology must be implemented such as 2g/hp/hr engines, catalytic converters, etc.  

---

Air Quality/Environmental

· Elimination of criteria pollutants that occur with the combustion of hydrocarbon fuels (natural gas, diesel, gasoline).  Displacement of emissions to power generating sources (utilities).

Economics

· The costs to replace natural gas fired compressors with electric motors would be costly.  

· The costs of getting electrical power to the sites would be costly.  It could require a grid pattern upgrade which could costs millions of dollars for a given area.  

· A routine connection to a grid with adequate capacity for a small electric motor can be $18K to $25K/site on the Colorado side of the San Juan Basin. 

· A scaled down substation for electrification of a central compression site can range between $250K and $400K.   

· Suppliers/Manufacturers would have to be poised to meet the demand of providing a large number of electrical motors, large and small. 

Tradeoffs

· While the sites where the electrical motors would be placed would not be sources of emissions, indirect emissions from the facilities generating the electricity would still occur such as coal fired power plants.   

· Additional co-generation facilities would likely have to be built in the region to supply the amount of electrical power needed for this option. This would result in additional emissions of criteria pollutants from the combustion of natural gas for turbines typically used for co-generation facilities. 

· There would need to be possible upgrades in the electrical distribution system. However, the limitation of doing so is predicated by the electrical grid that would exist in a given area to provide the necessary capacity to support electrical compression

Burdens

· The cost to replace natural gas fired engines with electrical motors would be borne by the oil and gas industry. 

II. Description of how to implement 

A. Mandatory or voluntary:  Voluntary, depending upon the results of monitoring data over time. 

B. Indicate the most appropriate agency(ies) to implement:  State Air Quality agencies.

III. Feasibility of the option 

A. Technical: Feasible depending upon the electrical grid in a given geographic area

B. Environmental:  Factors such as federal land use restrictions or landowner cooperation could restrict the ability to obtain easements to the site. The degree to which converting to electrical motors for oil and gas related compression is necessary should be a consideration of the Cumulative Effects and Monitoring Groups.  Indirect emission implications for grid suppliers should be considered (e.g., coal-fired plants).  

C. Economic: Depends upon economics of ordering electrical motors, the ability of the grid system to supply the needed capacity and the cost to obtain right of way to drop a line to a potential site. 

IV. Background data and assumptions used 

The background data was acquired from practical application of using electrical motors in the northern San Juan Basin based upon interviews with company engineering and technical staff. 

V. Any uncertainty associated with the option   

Medium based upon uncertainties of obtaining electrical easements from landowners and/or land management agencies. 

*A cumulative emissions inventory on all oil and gas field equipment is necessary
*If possible, a calculation of pollution related to electric power generation is needed for comparison to pollution emitted from gas powered engines.

 

VI. Level of agreement within the work group for this mitigation option

TBD.

VII. Cross-over issues to the other source groups 

Oil and Gas Work Group

Cumulative Effects Work Group

Power Plant Work Group

OVERARCHING: CROSSOVER OPTIONS TC "Crossover Options" \f C \l "4"  

Mitigation Option: Economic-Incentives Based Emission Trading System (EBETS)

(Reference as is from Oil and Gas: see Oil and Gas Overarching Section)

Mitigation Option: Tax or Economic Development Incentives for Environmental Mitigation (Reference as is from Oil and Gas: see Oil and Gas Overarching Section)
1
Power Plants: Overarching 
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