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I. Summary of Facts

The U.S.D.A. Forest Service (USFS) officially certified impairment in the Mt. Zirkel Wilderness Area (MZWA) to then Colorado Governor Roy Romer and the Director of the Colorado Air Pollution Control Division (Division) on July 14, 1993.
  The USFS concluded in its letter that it was reasonable to believe visibility impairment existed in the MZWA and that local existing stationary sources, the Craig and Hayden power stations, contributed to the problem.  The letter also expressed concern with acid deposition and possible damage to aquatic ecosystems in the Wilderness but noted that there were no legal mechanisms at the state or federal levels to address existing non-visibility Air Quality Related Value (AQRV) impairment issues.  The certification letter contained a Technical Support Document
 with data and evidence upon which the certification was made.

The Division considered the existing information available at the time of certification to determine if it could make a decision to “reasonably attribute” visibility impairment within the MZWA to the Hayden and/or Craig generating stations.  Environmental groups believe the information in the Technical Support Document is sufficient to attribute.  The Division concluded that existing information is insufficient to reasonably attribute given the variety of pollutants and multiple emitting units at different locations.  The Division’s response was to collaboratively develop the Mt. Zirkel Visibility Study (MZVS) in order to collect additional information and avoid ‘dueling studies’ with the power plant owners.  The study was funded by the owners of Craig and Hayden; jointly managed by the Division, the owners of Craig and Hayden, and the USFS; and chaired by the Division.  EPA provided technical advice throughout the study process.  Monitoring occurred during 1995 and the $3.5 million effort was completed July 15, 1996.

Hayden Resolution.  Prior to the finalization of the MZVS, the groundwork for resolution of the certification regarding the Hayden facility occurred when the Sierra Club won a lawsuit on July 21, 1995, against Hayden concerning opacity exceedances.  After a failed appeal by the plant’s owners, global settlement talks began in early 1996 between the State of Colorado, Sierra Club, owners of Hayden Station, and Environmental Protection Agency/Department of Justice.  After over 5 months of negotiations, the parties signed an agreement -- the Hayden Consent Decree – on May 21, 1996.
  The Decree is intended to resolve a number of issues including the successful Sierra Club lawsuit, the State’s visibility regulatory proceedings regarding Hayden and the certification of visibility impairment, and an EPA opacity complaint against the facility.  In addition, the Decree is intended to make progress toward reducing acid deposition in the MZWA.  Emission limitations and construction and compliance schedules taken from the Hayden Consent Decree were incorporated into the Colorado Visibility SIP by the Colorado Air Quality Control Commission on August 15, 1996
 and are summarized in Table 1.

The State indicated in the SIP amendment that it believes that these significant emission reductions effectively eliminate the visibility impairment in the MZWA that could be associated with the Hayden Station, constitute reasonable progress toward the national visibility goal, and resolve the certification of impairment brought by the USFS against Hayden Station.  EPA approved this SIP amendment on January 16, 1997.

Table 1

Hayden Units 1 and 2 Emission Limitations and Schedule per Consent Decree

	
	Existing Control Equipment
	New Control Equipment
	Decree Emission Limit
	Expected Reduction (%)
	Schedule Unit 1
	Schedule Unit 2

	SO2
	None
	Lime spray dryer
	1) 0.16 lbs/Mmbtu on 30 day rolling average

2) 0.13 lbs/Mmbtu on 90 day rolling average

3)  Minimum of 82% removal on 30 day rolling average
	85% from existing emissions
	Decree:  startup by 12/31/98 and in compliance within 180 days of startup
	Decree: startup by 12/31/99 and in compliance within 180 days of startup

	NOx
	None
	Low NOx burners and overfire air
	Unit 1:  0.50 lbs/Mmbtu on calendar year annual average

Unit 2: 0.45 lbs/Mmbtu on calendar year annual average
	50-60% from existing emissions
	Decree:  startup by 12/31/98 and in compliance January 1, 1999
	Decree:  startup by 12/31/99 and in compliance January 1, 2000

	PM
	ESPs
	FFDC/bag-house
	1) 0.03 lbs/Mmbtu averaged over 6 hours via EPA method 5

2) opacity of 20% as averaged each 6-minute period with COMs
	NA
	Decree:  startup by 12/31/98 and in compliance within 90 days
	Decree:  startup by 12/31/99 and in compliance within 90 days


Craig Resolution.  After Hayden was resolved, attention turned to Craig Units 1 and 2.  Unit 3 is PSD permitted and not subject to Reasonable Attribution and Best Available Retrofit Technology (RA/BART).  On October 9, 1996 Sierra Club filed a lawsuit against the owners of Craig alleging excess opacity emissions from Units 1 and 2.  In late-1996, EPA, Craig, and the Division met together to discuss the findings of the MZVS and other studies as well as the alternatives available to address the certification of impairment regarding Craig station.  At this meeting, EPA proposed a joint, collaborative study of possible enhancements to the existing SO2 emission control equipment on Units 1 and 2 that currently achieve approximately 65 percent SO2 removal as a way to “get out of the box” and move toward resolution.  The State strongly supported this effort and believed it would be very useful to have the results of this study before addressing Craig Units 1 and 2, whether through the RA/BART process or some alternative resolution approach.  The State indicated to Craig that it would put on hold the writing of its RA determination while the engineering study was completed in order to further the likelihood of a settlement.  The study was initially projected to be complete by Fall 1997.  Due to numerous contracting and fiscal challenges, the study was considerably delayed and a final product was not completed until August 1999.


While the study was being completed between late-1997 and the first half of 1999, the Division met with the various parties separately and together while the pre-conditions for negotiations were completed (i.e., final engineering study report, opacity workshop with all parties, and an opacity proposal sent to Craig developed by the Division, Sierra Club, the USFS, and EPA).  When all the pieces were in place (September 1999), EPA issued a SIP-call letter to Colorado with a deadline of one year to have an amended SIP resolving the certification.
  A mediator was hired and the parties (i.e., EPA, Colorado, USFS, Sierra Club, Craig) began a mediation process in October 1999.

Negotiations continued during 2000.  As the SIP-call deadline approached and negotiations did not yield an agreement, the State determined that although it still actively supported the negotiations the regulatory pathway had to be re-opened and a RA decision prepared.

The RA determination was never officially released by the Division because of optimism regarding the likelihood of success emerging from the negotiating room.  Even though the SIP deadline passed, the Division did not issue the RA decision.  This decision was made in consultation with EPA Region 8.  The Division shared the draft RA decision with EPA to demonstrate that the State was technically prepared to release the regulatory decision if settlement became hopeless.

On October 17, 2000 Craig and Sierra Club signed a Settlement Outline.  The parties disclosed to the Division the emission limitations it contained and it appeared to the Division that these would resolve the certification of impairment.  The Division began drafting a SIP amendment.  The parties concluded negotiating a Consent Decree and filed it with the federal district court on January 10, 2001.
  Table 2 contains the emission limitations and schedules as per the Decree.

At the time this report was written the current status of resolution is:

· A SIP amendment was prepared by the Division and approved in a public hearing by the Colorado Air Quality Control Commission on April 19, 2001.

· The SIP amendment contains the emission limitations and construction schedules from the Consent Decree and, in a manner similar to Hayden, resolves the certification of impairment in relation to Units 1 and 2 of Craig Station.

· EPA proposed approval of the SIP amendment on May 1, 2001.
 After a 30 day comment period, a final approval is expected.

II. Facilities Background and Ownership

Hayden Units 1 and 2 and Craig Units 1 and 2 are “existing stationary facilities” as defined by federal regulation and subject to a BART analysis if reasonably attributed.

Hayden.  The Hayden station, near Hayden, CO, is a coal-fired facility located in Northwest Colorado approximately 20 miles west of the MZWA and 20 miles east of the Craig power plant.  At the time of the certification Hayden’s Unit 1 had a 184 MW capacity and a 250 foot stack.  Unit 2 had a 262 MW capacity with a 395 foot stack.  Hot-side ESPs were used to

Table 2

Craig Units 1 and 2 Emission Limitations and Schedule per Consent Decree

	
	Existing Control Equipment
	New Control Equipment
	Decree Emission Limit
	Schedule Unit 1
	Schedule Unit 2

	SO2
	Wet limestone flue gas de-sulfurization (FGD)  system – 2/3s of flue gas scrubbed achieving  an overall 65% removal
	Enhancements to system to scrub 100% of flue gas
	1) 0.16 lbs/Mmbtu on 30 day rolling average

2) 0.13 lbs/Mmbtu on 90 day rolling average

3)  90% reduction on  90 day rolling average
	Decree:  construction complete by 12/31/03 and in compliance with 85% removal within 180 days of startup and 90% removal within an additional 270 days.
	Decree: construction complete by 6/30/04 and in compliance with 85% removal within 180 days of startup and 90% removal within an additional 270 days.

	NOx
	Older generation low NOx burners
	State-of-the-art low NOx burners and overfire air
	0.30 lbs/Mmbtu on calendar year annual average
	Decree:  construction complete by 12/31/03.  First compliance year is 2005.
	Decree:  construction complete by 6/30/04.  First compliance year is 2005.

	PM
	ESPs
	FFDC/bag-house
	1)  0.03 lbs/Mmbtu 

2) opacity of 20% as averaged over each separate 6-minute period with COMs
	Decree:  construction complete by  12/31/03 and in compliance within 180 days
	Decree:  construction complete by 6/30/04 and in compliance within 180 days


control particulate emissions.  Bituminous coal with a nominal average sulfur content of 0.46% is obtained from a nearby mine.  Hayden Unit 1 began operation in 1965 and emitted 4,856 tons of SO2 in 1990.  Hayden Unit 2 began operation in 1976 and emitted 6,420 tons of SO2 in 1990.

Hayden’s ownership is split between several private and public companies.  Public Service Company of Colorado is the operator of Hayden station and owns 75.5% of Unit 1 and 37.4% of Unit 2.  Salt River Project owns 50% of Unit 2.  PacifiCorp owns 24.5% of Unit 1 and 12.6% of Unit 2.

Craig.  The Craig generating station is located in Northwest Colorado near the town of Craig approximately 40 miles west of the MZWA.  The station consists of three units, each with a 600 foot stack.  Units 1 and 2 are 428 MW units.  These two units, also known as Yampa Project, are equipped with electrostatic precipitators, low NOx burners, and wet limestone scrubbers that remove sulfur dioxide with about 65% efficiency.  Unit 3 is a 408 MW unit and is equipped with a dry scrubber that removes SO2 with about 80% efficiency, low NOx burners, and a baghouse.  Craig Units 1 and 2 burn bituminous coal from the nearby Trapper Mine with a sulfur content of 0.24% to 0.65%.  Craig Units 1 and 2 began construction in 1974 and were in operation in 1980.  In 1990, Unit 1 emitted 4,608 tons of SO2 and Unit 2 emitted 5,062 tons of SO2.

Craig Units 1 and 2 are owned by a group of private and public power supply and transmission organizations.  Tri-State Generation and Transmission Association, Inc. (Tri-State) is the operator of all three units at the Craig Station.  Tri-State owns 24% of Units 1 and 2 and 100% of Unit 3.  Public Service Company of Colorado owns 9.72% of Units 1 and 2.  Salt River Project owns 29% of Unit 1 and Unit 2.  PacifiCorp owns 19.28% of Units 1 and 2.  Platte River Power Authority owns 18% of Units 1 and 2.

III. Activities Leading to the Certification

tc \l5 "(i).
Activities Prior to CertificationInitial Indications.  During the 1980's the USFS and the Division were aware of anecdotal accounts regarding localized plumes and hazes being observed in and around the Yampa River Valley and the MZWA in northwest Colorado.  The Yampa River Valley is home to the Hayden and Craig power stations and is upwind of the MZWA.



First Camera System.  On October 23, 1990, the USFS, in consultation with the Division, installed an automatic 35mm camera system on the top of the Storm Peak Lab (owned by Desert Research Institute, University of Nevada) viewing Hahns Peak along the western boundary of the MZWA in order to begin systematic monitoring of visibility conditions in the area.  At the time the site was selected, the Division agreed with the USFS that the view incorporated by this camera system would represent visibility conditions within the Wilderness since there were no available or accessible camera sites and views that looked directly in to the MZWA.



Review of 1st Year of Slides and More Indicators of a Local Source(s) Influence.  In November 1991, Air Resource Specialists, Inc. (ARS), the USFS visibility monitoring contractor and slide archivist, contacted the USFS concerning possible plumes in the monitored view.  The slides were then viewed at ARS' offices in Fort Collins, Colorado, by representatives of the USFS and the Division.  A number of slides showed apparent elevated layered haze as well as ground-based layered haze.  These types of hazes are often suggestive of impairment from a local source(s) and are not generally associated with long-range transport of regional haze.



Two More Cameras Added.  Due to heightened concerns raised by the first year of slides, the Division offered two additional camera systems and film to the USFS to document visibility conditions in another view near the Wilderness and a third view to the west down the Yampa Valley toward the power stations.  These two systems were installed by the Division and USFS in mid-June 1992.



Snowpack Sampling Occurs and Provides Some Evidence that There May Be Another Problem.  Precipitation chemistry sites of the National Atmospheric Deposition Program/National Trends Network that are located at high altitude often have many samples invalidated during wintertime due to extreme weather conditions affecting the sampling equipment and integrity of the samples.  Because of these problems, in 1990 the U.S. Geological Survey (USGS) proposed to the Division, the USFS, and EPA/Region 8 a feasibility study of synoptic sampling of the high altitude seasonal snowpack in Colorado through simply digging snowpits and analyzing the snow’s chemistry.  The data
 from 1991 indicated an increase in acidity in the snowpack downwind of the Yampa River Valley in northwest Colorado relative to all other high elevation snowpack sampled in Colorado (approximately 20 sites).  The snowpack downwind of the Yampa River Valley contained about twice the concentration of sulfate and nitrate and about 250% of the acidity compared to the remainder of the high-elevation snowpack in Colorado.  This is the highest acid deposition measured in the Western U.S.  Lakes in the MZWA and just south of its borders also have the greatest concentrations of sulfate in the vicinity of the greatest concentrations of sulfate in the snowpack, indicating a direct link between increased deposition in snow and effect on lake chemistry.  Additionally, the chemical data are verified by stable-sulfur isotopes, which indicate that the increased deposition of sulfate to snow and increased concentration of sulfate in lakes is caused by an upwind source(s) that adds isotopically distinct sulfate to the regional ambient sulfate.  These data provided further indicators to the Division and the land manager that there is a local source(s) of air pollution in addition to the regional background.



ZAQ Collaborative Formed.  In February 1993, the Division formed the Zirkel Air Quality Collaborative (ZAQ Collaborative) as an advisory group to the Division and to provide an opportunity for interested parties to work together on air quality issues concerning MZWA.  Because visibility studies and Class I issues can be so factious, the Division's intent was to utilize the ZAQ Collaborative in a manner to work toward agreement or at least mutual understanding, on the certification and then on the scope and nature of additional data collection to support regulatory decision making.  Since its first informal meeting in December 1992, the Division convened this advisory group approximately a dozen times to further information exchange, communication, and to explore opportunities for cooperation.
   ZAQ meetings were facilitated by a professional meeting facilitator hired by the Division.


EPA, State, and USFS Coordinate on Assembling Technical Information.  The Division coordinated the preparation of a summary of the technical information supporting a possible certification.  The Division chose to do this so it would be familiar with the evidence upon which the USFS indicated it would certify.  During the first few months of 1993, the information was assembled and included:  selected slides, emission inventories, meteorological data, VISCREEN plume modeling, PLUVUE plume modeling, and information about acid deposition/aquatic ecosystems.  A draft of the Technical Background Document (TBD) was sent in April 1993 to the ZAQ Collaborative, including the owners of the Craig and Hayden power stations, for comment and input.



Final Certification and TBD Released.  On July 14, 1993, the USFS certified impairment in a letter to the Governor of Colorado. The USFS stated that the Technical Background Document provided a reasonable technical basis for the certifications through assembling and summarizing visibility slide data, emissions data, meteorological data, and other supporting information (i.e., model runs and the snowpack chemistry/isotope data).
IV. Studies Undertaken


Three studies were undertaken.  Discussed below are a summary of the activities that occurred, first, related to the major visibility reasonable attribution study triggered by the certification of impairment, second, an EPA modeling study, and, third, related to an engineering study of SO2 removal upgrade options at Craig Units 1 and 2.


The Mt. Zirkel Visibility Study.  After the certification, efforts turned toward determining what type of study was needed to collect additional information to assist in making a reasonable attribution decision regarding Hayden and Craig Units 1 and 2.



Scoping & Funding of "Mini-Studies".  During March 1993, a subset of the ZAQ Collaborative planned and agreed to fund a set of so-called "mini-studies".  Four studies were established to help focus the types of additional information that may need to be collected for the Division to determine reasonable attribution.  The idea for the studies was spawned when the group learned that Unit 1 of the Hayden power plant had gone off-line for unscheduled maintenance in mid-December 1992 and was not expected to resume operation until May 1993.  The four studies included:  1)  stratified snowpack sampling in the MZWA by the USGS in April 1993 to investigate whether the emissions decrease was evident in the stratified snowpack; 
 2) particle sampling at Storm Peak Lab by Desert Research Institute during May 1993;
 3) particle sampling at Storm Peak Lab by Brigham Young University during May 1993;
 and 4) meteorological monitoring at the Craig and Hayden power stations by RTP Environmental.
  In addition, EPA separately provided funds to Latimer & Associates to evaluate past meteorological data collected in the area to determine its suitability for use in air quality modeling.



ZAQ Meetings Attempt to Reach Agreement on a RA Study.  After the certification, the Division hosted a series of ZAQ Collaborative meetings to focus on what additional information should be collected.  While the meetings included a number of related topics (e.g., results of the mini-studies), a primary focus was to resolve the question of what additional information, if any, was needed to be collected to make reasonable attribution determinations and on resolving organizational issues regarding the management and conduct of any such study.  The Division believed that additional information, beyond what was in the Technical Background Document and in the mini-studies, was needed to support a reasonable attribution decision and, if attribution occurred, to move the process into BART.  Disagreements between major stakeholders occurred over the amount of information needed and its associated certainty.



USFS Establishes IMPROVE Protocol Site.  The USFS established an IMPROVE protocol monitoring site near the MZWA in December 1993.  The site included all four modules of the IMPROVE particle sampler and a NGN-2 nephelometer.  The site was temporarily at Storm Peak Lab.  During the summer of 1994 the site was moved to its permanent location on Buffalo Pass at the southern tip of the Wilderness.  It has since been fully funded by and has officially become part of the national IMPROVE visibility monitoring network.



Conceptual Agreement on Visibility Study.  In February 1994, at a ZAQ Collaborative meeting, members present endorsed the Division’s conceptual proposal for a cooperative study to collect additional information to assist the Division in determining reasonable attribution.  Environmental groups (e.g., Sierra Club and Environmental Defense) were not present but later stated that they did not support a study because they believed the Division had sufficient information at that time to proceed with attribution and a BART analysis.



Division’s Writes Paper Regarding the Study.  The Division presented a paper at a September 1994 visibility conference discussing the factors that shaped its response to the certification.
  In particular, the Division noted the influences on its decision-making regarding the magnitude of the study.  As this was a significant decision that may again be faced by a local regulatory agency if another certification occurs, a relevant excerpt from this paper is provided as Attachment 1.



Workshop on the Visibility Study.  As a follow-up to the conceptual agreement, the Division and the ZAQ Collaborative hosted an informal workshop in early April 1994 with a small group of designers, planners, and managers of previous visibility field studies.  These experts shared their experience and knowledge relevant to the MZVS.  The workshop focused on conceptual approaches, organization, design, and planning to ensure success of the regulatory study rather than on specific measurements, sites, and computer models.



Principal Investigators Selected.  During May and June 1994, various potential principal investigators were informally approached and Drs. John Watson (University of Nevada, Desert Research Institute) and Don Blumenthal (Sonoma Technology, Inc.) were selected as co-principal investigators.  A formal contract for their services was completed in early August 1994.


EDF Letter and EPA Response.  In response to the State’s choice to go with a large-scale RA study, the Environmental Defense Fund (EDF) wrote to EPA in June 1994
 "about the State of Colorado's failure to implement the visibility protection program in a manner consistent with the federal Clean Air Act."  EDF called upon EPA to notify the State that its plan was deficient and to strongly consider regaining control of the visibility program in Colorado due to a number of issues in relation to Colorado's conduct in responding to the USFS certification.  EPA's response
 on July 29, 1994 declined to take back the visibility program, indicated that the State had not mishandled the situation, and was on a reasonable path toward resolution.  EPA agreed in general with many of the issues raised by EDF and stated it would be providing additional cooperative assistance and guidance to the State.  Since that time, EPA has written a number of letters providing additional guidance to the State and commenting on various aspects of the Mt. Zirkel Visibility Study. 



Memorandum of Understanding Developed.  Negotiations on a Memorandum of Understanding (Zirkel MOU) concerning the conduct, scope, schedule, and management of the Mt. Zirkel Wilderness Reasonable Attribution Visibility Study (Mt. Zirkel Visibility Study) were held during spring and summer 1994 among the USFS, the Division, EPA, and the operators of the Craig and Hayden power stations, Tri-State Generation and Transmission Association and Public Service Company of Colorado, respectively.  Agreement was reached in mid-September.  After participating in the negotiations, EPA determined it was unable to sign the document for contractual/legal reasons.  The Zirkel MOU
 provides for joint management of the study among the four parties with the State serving as chair of the study.



Contractors Selected and Measurements Begin.  Field monitoring contractors for the Mt. Zirkel Visibility Study (MZVS) were selected during fall 1995 and monitoring began in December 1995.  A detailed study plan
 and a program management plan
 were written by the Principal Investigators.



One Year of Monitoring and 1st, 2nd, and 3rd Intensives Completed.  The field monitoring portion of the MZVS continued for approximately one year and terminated at the end of November 1995.  Imbedded within the year of basic monitoring were three intensives of 30 days each consisting of more measurements at more sites.  The first occurred during February 1995 and the second during the month of August.  The final intensive began on September 15th and finished in mid-October, 1995.



TSC Manages Study.  The Technical Steering Committee (TSC) of the Mt. Zirkel Visibility Study, as established by the Zirkel MOU, consisted of Public Service Company representing the owners of the Hayden power station, Tri-State Generation and Transmission Association representing the owners of the Craig power station, a representative of the USFS (the land manager of the MZWA), and the Division which served as the TSC's chair.  Regular meetings and conference calls of the TSC were held to discuss, resolve, and make decisions on study issues.  Minutes from meetings were prepared and distributed.



MZVS Final Report and Data Available to Public.   The two-year long Mt. Zirkel Visibility Study process was completed mid-summer 1996.  The scientific team performed admirably to conduct a high-quality study on a tight-time frame under difficult monitoring conditions.   On May 6, 1996 the investigators and scientific team of the MZVS released a draft report for scientific peer review.  On July 15, 1996 the final version of the MZVS report became available to the public upon request to the Division.3  The Division also held a ZAQ Collaborative and evening public meeting in the Yampa Valley in August 1996 to discuss the findings of the MZVS with the public.


Data and Reports from MZVS Are Available.  All quality assured data and MZVS reports are available from the Division both on CD-ROM and in hard-copy format.  In addition, the IMPROVE web site has recently added electronic versions of the MZVS data and reports.


Information about the Study Is Attached.  Attachments 2, 3 and 4 to this document are three items from the MZVS reports summarizing the MZVS study approach:  Attachment 2 is Figure 2.1.1 and shows the measurement locations within the mesoscale modeling domain for the study; Attachment 3 is Table 2.1.1 and lists the measurements made during the study; and Attachment 4 is the first chapter of the final report -- it explains the study objectives and technical approach.



The EPA Modeling Study.   After the MZVS was completed, EPA employed a contractor to perform an additional study of the visibility impacts of Craig and Hayden stations’ SO2 emissions in the MZWA.  This dispersion modeling study
 was released to the Division in mid-November 1996 and is entitled, “Modeling the Incremental Impacts of Sulfur Dioxide Emissions from the Hayden and Craig Power Plants on Mount Zirkel Wilderness Area Air Quality and Visibility.”  Copies of the study are available from the Division.  The purpose of the modeling study was to model sulfate and visibility impacts every hour during the same 1995 year that the MZVS collected data.  The EPA study used a screening model to predict the impacts of various emission scenarios from the two power plants.


The Engineering Study.  In December 1996, EPA, the State and the owners of Craig met at the Craig facility to share perspectives on the MZVS and their view of how to proceed in response to the certification of impairment.  After the first day of meetings it seemed inevitable that the State would move toward a RA decision and that this would be fought strenuously by the Craig owners.  By the beginning of the second day, EPA had developed an idea into a proposal and shared it with the State.  It was offered to the Craig owners as a means to “move out of the box”.  The proposal was to perform an engineering study of Craig Units 1 and 2 to develop information collaboratively about the various SO2 upgrade options and its feasibility, cost, and potential emission reductions.  The State strongly supported this effort since the information could be used either in negotiations or as part of BART.



Two Contractors.  Two contractors were engaged to provide engineering and costing expertise: one contractor, Radian, was hired by Tri-State to conduct the engineering analyses and the other (Raytheon) was hired by EPA to cost-out the various options selected for analysis.  The State was a joint participant in the study; involved in its direction and management and providing technical comments.  The study was broken into three phases:

Phase 1:  Identify techniques for improving SO2 removal in Units 1 and 2 at Craig and develop four alternative approaches (options) for further evaluation.  This phase began with a characterization of current operations at Craig, and included a site-specific assessment of the advantages and disadvantages of various methods of enhancing SO2 removal.  Four alternative approaches (options) were developed for further evaluation.  These options were composed of multiple SO2 reduction enhancement methods, and were developed to provide a range of SO2 emissions rates from the plant.

Phase 2:  Develop detailed design information for the four options developed in Phase 1.  This phase included the development of material balances reflecting current operations and predicted operations for each option.  In addition, equipment requirements and specifications were established for each option.

Phase 3:  Estimate capital and annualized costs and other economic parameters for each of the four options developed in Phase 1.  Rough order-of-magnitude costs having an accuracy of ±30% were produced.  The FGDCOST computer model was used to support cost development.  The written final report was also included in this phase.



Phase 1.  The engineering contractor, Radian, visited Craig Station in November 1997 and evaluated and assessed potential wet scrubber upgrades.  The Phase 1 wrap-up meeting occurred at Craig Station with EPA, Tri-State, and the Division on January 13-14, 1998.  The engineering contractor presented its results (slides documenting the results of Phase 1 are in Appendix G of the final report) and the study participants selected four options for phases 2 & 3:

Current Operations: There are four scrubber modules on each unit.  Typically, one module is undergoing preventive maintenance.  At least two modules are run at all times.  A third module is brought into operation at higher loads.  Approximately 11.5 percent of the flue gas is bypassed directly to the stack upon exiting the ESPs.  An additional 21.8 percent of the flue gas is bypassed around the modules in order to reheat the wet scrubbed flue gas before it enters the stack in order to avoid wet or saturated stack conditions.  Two pumps spray wet limestone slurry into each module.

Option 1.  Three scrubber modules would operate at all times, regardless of load.  Flue gas bypass would remain at 21.8 percent.  One tray in each module would be installed to increase contact between the flue gas and the slurry and only one pump would be required to operate the spray system.

Option 2.  Three scrubber modules, with reduced bypass (between 10-15%) such that flue gas remains unsaturated, plus a tray in each module and one pump operating.

Option 3.  Three scrubber modules, with 0 percent flue gas bypass resulting in saturated stack conditions, plus a tray in each module and one pump operating.

Option 4.  Three modules with 0 percent flue gas bypass and reheating of the flue gas to avoid saturated stack conditions.



Phase 2.  In Phase 2, Radian proceeded with the development of detailed design information specific to each of the four options selected in Phase 1.  The primary objectives of the Phase 2 effort were the following:

· Establish material and energy balances for each option, which include estimated SO2 removal efficiencies and incremental changes in chemical consumption rates, energy requirements, and waste disposal rates;

· Establish new or upgraded equipment requirements and develop associated equipment specifications; and

· Identify areas where additional design information or testing would be required either prior to or subsequent to implementing one of the options described in the final report.



The detailed design package developed by Radian established the Craig Station FGD system performance capabilities in its current configuration, and estimated future performance characteristics in each of the four options considered in the study.  A draft final report was completed on May 1, 1998.  Radian’s final Phase 2 report is included as Section 6 and Appendices A through D of the study’s final report.



Phase 3.  Raytheon used the design data supplied by Radian in Phase 2 as the basis for the development of capital and annualized cost estimates for each option.  Equipment costs were obtained from vendor budgetary quotations or from the Raytheon equipment cost database.  The Raytheon estimating department calculated installation costs for each component or modification.  Contingency estimates, retrofit factor adders, and other construction cost components were added to the installed component costs to calculate the total capital requirement for each option.  The FGDCOST model, developed by Raytheon for the Electric Power Research Institute, was used to consolidate the cost development using economic factors supplied by Tri-State.



The cost impacts resulting from changes in utility usage, chemical consumption, and waste production rates were calculated using site-specific economic factors supplied by Tri-State.  These costs were levelized over the assumed 20-year life of the equipment and added to the annualized capital expenses to obtain the total annualized cost for each option.  The final report was finalized on August 31, 1999.  Attachment 5 to this document contains Table 5-6 from the final report.  The table is a summary of the cost information developed from the study.



Delays.  The original study schedule estimate from the December 1996 meeting was that the entire study would be completed in 6-8 months.  However, due to contracting challenges, work did not begin until Fall 1997.  Additional federal funding and contracting issues contributed to several delays during the course of the study.  It was finally completed at the end of August 1999.



Use of the Study.  The study, and its 4 options, framed the negotiations related to SO2 conducted between the parties during Fall 1999 through the time when the settlement outline was reached by Sierra Club and the Craig owners in October 2000.  The settlement regarding SO2 is option 3 from the study.  The Division was also planning to use and supplement the study with some additional analyses and information in the context of a BART analysis if negotiations finally broke down and a RA decision was made by the Division.  As planned, the study was very useful for both negotiations and would have formed the core of the Division’s BART decision if the regulatory pathway had been taken.

V.  Litigation


Two lawsuits by the Sierra Club led to global settlements regarding both Hayden and Craig Units 1 and 2.  Because of these lawsuits, the Division did not issue RA/BART determinations.  Below the lawsuits are discussed in more detail.



Sierra Club Notice of Intent to Sue.   In May 1993, the Sierra Club sent a letter of "intent to sue" under the citizen lawsuit provisions of the 1990 Clean Air Act Amendments to the owners of the Craig and Hayden power stations alleging violations of the State's opacity laws contained in its SIP.  



Sierra Club Sues Owners of Hayden.  On August 18, 1993, the Sierra Club sued the owners of the Hayden power station.  The suit against Hayden alleged, in part, over 16,000 violations of the State's opacity standards and argued that the alleged violations resulted in a number of air quality impacts in the MZWA.  On December 17, 1993, a federal district court judge set a trial date for August 1995.  On July 12, 1994, the Sierra Club filed a motion for partial summary judgment by the court.  The State filed an amicus brief in the case in order to assist the court by explaining its regulations and their interpretation.  The Division also supplied a letter through the Colorado Attorney General's Office designed to help the parties toward settlement.



Court Finds for Sierra Club Regarding Hayden and Serious “Global Settlement” Negotiations Begin.   The court granted the Sierra Club's summary judgment motion relating to the violations of the opacity limit on July 21, 1995.  Quarterly reports summarizing the data from Hayden's Continuous Opacity Monitors (COMs) indicated opacity limit exceedances at least 19,727 times in the last five years.  The 10th Circuit Court of Appeals refused to hear an interlocutory appeal of the case.  It is the Division’s understanding that settlement talks between the Sierra Club and the owners of Hayden Station had occurred periodically since the filing of the lawsuit.  However, several months after the court’s decision favoring Sierra Club and soon 

after the failed appeal, the Department and Division were approached by representatives of Hayden Station with an invitation to participate in and facilitate negotiations concerning settlement of the Sierra Club lawsuit, the visibility certification regarding Hayden, and acid deposition concerns related to Hayden Station -- a “global settlement” of the issues facing the power plant.  Meetings began in October 1995.



EPA Issues Notice of Violation Against Hayden and Joins in Settlement Talks.  On January 18, 1996, the United States EPA issued a Notice of Violation (NOV) under the Clean Air Act to the owners of Hayden Station, alleging violations of the opacity limit and failure to operate Hayden in a manner consistent with good air pollution control practices.  EPA joined the settlement talks after the NOV was issued and the U.S. government was represented in the talks by the Department of Justice.



Consent Decree Regarding Hayden.  On May 21, 1996, the State of Colorado, owners of Hayden Station, Sierra Club, and Environmental Protection Agency/Department of Justice completed signing an agreement -- a consent decree.  On the morning of May 22, 1996, the Decree was filed with the federal district court.  The Decree is intended to resolve a number of issues including the Sierra Club lawsuit, the State’s visibility regulatory program in relation to Hayden, and EPA’s NOV.  In addition, it is intended to make progress toward reducing acid deposition in the Mt. Zirkel Wilderness Area.  The controls and schedules specified in the consent decree are presented above in Table 1.



Sierra Club Sues Owners of Craig Units 1 and 2.  On October 9, 1996, the Sierra Club sued the owners of the Craig power station Units 1 and 2.  The suit against Craig alleged, in part, over 14,414 violations of the State's opacity standards and argued that the alleged violations resulted in a number of air quality impacts in the MZWA.



Motions Hearing October 2000.  The court encouraged Sierra Club and Craig to come to a settlement of the lawsuit.  As discussed above, during the later part of 1999 and first half of 2000, the parties were in mediation with EPA, the USFS and the State. Finally, the trial was set for May 2000 but it was again continued in a further effort to push the parties to settle.  In the Fall of 2000, the court scheduled a motions hearing and trial date. At a pre-trial motions hearing on October 5, 2000, the court denied all of the defendants’ (Craig) motions and ruled in favor of the plaintiffs (Sierra Club).  On October 17, 2000, the Sierra Club and Craig Station owners reached a settlement outline for resolution of the federal court case against the Craig Station Units 1 and 2.  The parties requested that the court continue the trial while a formal consent decree was negotiated.



Consent Decree Regarding Craig Units 1 and 2.  Sierra Club and the owners of Craig Units 1 and 2 filed a Consent Decree on January 10, 2001 with the federal district court.  The Decree is intended to resolve a number of issues including the Sierra Club lawsuit, and the State’s visibility regulatory program regarding the certification of visibility impairment in relation to Craig Units 1 and 2.  In addition, it is intended to make progress toward reducing acid deposition in the Mt. Zirkel Wilderness Area. The controls and schedules specified in the Craig Consent Decree are presented above in Table 2.

VI.      Legislation and Regulation



The Colorado General Assembly passed a number of laws triggered by the Mt. Zirkel Wilderness Area certification of visibility impairment.  Each law is discussed separately below:



SB94-180.  Senate bill 94-180 was introduced in the 1994 Colorado General Assembly (the session immediately after the USFS certified impairment) and eventually became law (at Colorado Revised Statutes 25-7-211).  SB94-180 defines what must be in a visibility impairment reasonable attribution visibility study.  It requires that such a study:

· Be peer-reviewed by a panel of scientists.

· Be site-specific with respect to any suspected source of impairment and to any impacted area.

· Be conducted under the oversight of the Colorado Air Pollution Control Division.

· Be designed to allow the correlation of contemporaneous ambient air quality data, visibility, and meteorological sampling data relevant to any such study.

· Assess the contribution from reasonably identifiable sources (agricultural sources are exempted), including natural sources within the state and region.



EPA has concerns about this law and whether it creates information, evidence, and process hurdles in Colorado for a reasonable attribution decision that are different than would be the case in a different state or if EPA ran the Class I visibility program in Colorado.  EPA believes there is the potential that as a result, Colorado’s program is less protective of visibility in its Class I areas.  EPA was convinced that the law was intended to prevent the Division from using a modeling-only approach toward reasonable attribution regarding Craig and Hayden.  On the other hand, the Division felt it could live with the new law.  The Division convinced EPA to take a wait-and-see approach toward this statute since the issue was moot in this circumstance.  That is, the Division had already determined, in consultation with EPA, it would not be able to move ahead with this regulatory process unless a large-scale collaborative study was performed jointly with the power plant owners as well as other interested parties.  This large-scale study, at the time the law was passed, was already conceptually planned and met all the criteria of the new statute.  While EPA is still uncomfortable with the law, it has not been formally challenged.  If another certification were to occur in Colorado, this law may be an issue with EPA.



SB94-217.  Senate Bill 94-217 requires the Division to evaluate all activities of the federal government and determine if they are impacting any AQRVs in Class I areas.  The purpose of the evaluation is to better understand the extent to which these activities may directly adversely impact visibility and air quality related values (e.g., flora, fauna, cultural resources, geologic features, terrestrial and aquatic ecosystems) within Class I national parks and wilderness areas in Colorado as well as what measures are being taken to mitigate any such impacts.  Groups opposed to this law testified that it was “penalty politics” directed against the federal government for certifying visibility impairment at MZWA.  The Division conducted the evaluation in 1995 and again in 1998 and found, to no one’s surprise, that smoke from federal prescribed fires occasionally impacts visibility in Colorado’s Class I areas.


HB97-1176 (First Version).  This law was proposed, amended, and would have passed but for a threatened veto by then Governor Roy Romer.  EPA was firmly of the belief that this law would certainly make Colorado’s Class I visibility protection program less protective than the national program that has been delegated to the State.  The Division was also strongly opposed to this bill and requested that scientific input be provided to the Colorado General Assembly.  A Senate Committee invited Drs. Bill Malm, Marc Pitchford, and Willard Richards to a hearing on the proposed law.  Given the substance of their testimony at the hearing, the threatened veto, and EPA’s threat to take action to propose invoking a federal implementation plan (FIP) for Colorado’s visibility program if the law passed, the proposed law was changed into a study discussed in the next section.


The federal Clean Air Act requires the installation of BART when a stationary facility “may reasonably be anticipated to cause or contribute to visibility impairment” in a Class I area.  HB97-1176 focused on the BART analysis and provided thresholds of visibility improvement that had to be exceeded before any additional controls could be ordered as a result of a RA finding and subsequent BART determination.  The law read that before the Division or Air Quality Control Commission could adopt, recommend, or approve any emission control strategy or rule or impose any other requirement designed to reduce emissions for the purpose of improving visibility in a Class I federal area, the Division or the Commission must first make factual findings that the controls to be imposed on a source will make a humanly perceptible change to improve visibility above natural conditions on at least seven days per year, or for a total duration of at least one hundred hours per year. A humanly perceptible change was defined as an improvement of at least three deciviews, measured during periods when, and in locations where, the vantage point from which the measurement is taken is accessible to visitors and users in the Class I area.


HB97-1176 (Second Version).  The ‘3 deciview bill’ described above was rewritten into a ‘study bill’ establishing a visibility impairment subcommittee (C.R.S. 25-7-214, repealed January 1, 1998).  The subcommittee of legislators was “charged with hearing from a cross-section of concerned persons” regarding “issues concerning the establishment of objective criteria for reducing emissions for the purpose of protecting and improving humanly perceptible visible resources.”  Further, the subcommittee was instructed to “evaluate the effect of establishing specific numeric standards respecting visibility.”  The subcommittee focused mostly on EPA’s proposed regional haze rule and emissions from federal lands.



SB96-188.  In its 1993 certification of visibility impairment, the USFS also mentioned concern about acid deposition and possible damage to aquatic ecosystems in the Wilderness but noted that there were no legal mechanisms at the state or federal levels to address existing non-visibility Air Quality Related Value (AQRV) impairment issues.  This began a process that took over two years and through three legislative sessions.  This long road involved a bill that was turned into a Task Force to study the issue further (1994 session), a bill that was vetoed (1995 session), and eventually a consensus bill that became law (1996 session).



The AQRV law (C.R.S. 25-7 Part 10), as it is known, establishes a process for a federal land manager of a mandatory federal Class I area to assert to the State that one or more non-visibility AQRV impacts are occurring to a Class I area it manages.  If the State verifies that the assertion is correct, apportionment studies are to be undertaken to determine responsibility.  The Division is to order each source that significantly contributes to the problem to identify BART, for stationary sources, and reasonably available control measures for other source types.  The Division is then to compile a report that recommends to the Air Quality Control Commission control strategy options.  At a public hearing, the Commission will determine which options, if any, are to be applied to various sources.  This law has yet to be triggered by a federal land manager in Colorado but the USFS considered doing so in the context of MZWA and the NPS has also considered using it in relation to the impacts of nitrate deposition at Rocky Mountain National Park.

VII.  Outreach to the Public


The first stakeholders meeting was held in Denver in December 1992, hosted by the Division.  After this meeting the Division established the Zirkel Air Quality Collaborative (ZAQ Collaborative) as a formal stakeholder advisory group (described on page 7).  A charter was developed for the advisory group (attached).  During 1993, 1994, 1995, and 1996 the ZAQ Collaborative met 11 times, mostly in Steamboat Springs, the closest major town to the Mt. Zirkel Wilderness Area.  While the ZAQ meetings were open to the public, the meetings were held during the day and few members of the public were able to attend.  On five occasions, day-time ZAQ meetings were coupled with evening meetings so that more members of the public could attend.  These meetings were noticed in local news media in advance and were well attended.  Summary minutes of ZAQ meetings were prepared and distributed.


In retrospect, the most effective and efficient public outreach was the combined ZAQ Collaborative meetings and evening public meetings.  Making sure these meetings were well announced and seeking local coverage by the news media was an effective means of providing the public with opportunities to find out the status of the controversy.  Keeping the public informed between the meetings was a challenge.


In order to cover this perceived information gap, the Division also began a newsletter.  The intention was to develop a mailing list through the public meetings and send out a newsletter on a quarterly basis.  This proved to be too ambitious.  Only 5 issues of the newsletter were sent out due to staff time constraints.  As a backup plan, contacts with local media were maintained and newsworthy stories were occasionally written between meetings. 


The Division and other parties also responded to information and presentation requests from local news media, county commissioners, and associations (e.g., Northwest Colorado Coal Congress).  The Division maintained close contact with the local environmental department in NW Colorado and county commissioners via periodic phone calls.
VIII.  Lessons Learnedtc \l2 "Outcomes/Lessons Learned

None of the BART-like controversies have proceeded in an orderly, linear, predictable manner.  A state or local agency managing such a controversy is likely to find itself subject to numerous pressures and frustrations over a long period of time.  It is important to focus on the role -- the role the state regulatory agency will be holding.  In this context a number of  points, most of them obvious, are worth highlighting:

1.  Expert on the law.  In this role the agency will be expected to be the expert regarding the relevant statutes, regulations, case law, and particulars of similar situations.  These case histories should be invaluable.

2.  Communication hub.  The agency will be expected to keep everybody informed as to what is happening.  A formal stakeholder advisory group is needed for this purpose and as an opportunity to build relationships and communication/understanding.

3.  Responsible to the public.  The agency will be expected to maintain contact with the interested public over time.  Public meetings, along with associated media coverage, are the most effective tools to accomplish this and take input from the public.

4.  Open and responsive.  The agency must always be able to explain its behavior and be open about what it is doing.  Internal briefings and updates to management will be needed periodically to keep everybody on the same page.  Face-to-face meetings with individual stakeholders can be helpful so that no one begins to believe the state agency has developed some agenda other than following the law and responding to the certification.  Occasional internal reviews where the whole situation is opened up and discussed are needed to insure the best approach is being utilized.

5.  Uncertain information.  Get used to it.  The information that will be developed will never be so certain that everybody will be convinced.  The state agency will have to act anyway.  Keeping a focus on how much information the agency needs to make an effective decision in this context is key especially in conjunction with the point below.

6.  Local politics.  State agencies have to deal with local politics.  The decisions made have to be sustainable in the political terrain the agency inhabits.  The fact that the law in this situation provides a very low threshold for decision-making may not really matter that much if legislators or other key players view the agency as overzealous and unfair.  For example, the agency might need to be involved in a large-scale study because that seems fair, allows the agency to proceed with the regulatory process, and creates a context in which a stable decision can be made regarding reasonable attribution later on.

7.  Adaptable.  This type of situation will involve large potential control costs for industry and allegations of harm to wilderness and/or national parks.  Emotions may run high.  Trust may be low.  Laws might be passed, lawsuits filed, press releases issued, and external events may demand a response.  As mentioned earlier, the state agency needs to have an explainable plan regarding how it is responding to the certification but must also have contingencies and be ready to make adjustments as circumstances change.

8.  The opacity lawsuit.  This lawsuit, filed by citizens’ groups (e.g., Sierra Club), has led to settlements at Hayden, Craig, and Mohave, to date.  If filed, a state agency needs to proceed with its responsibilities but recognize that the lawsuit may now be the driver of the whole process.

9.  Episodic impairment.  If a study is done, keep in mind that most impairment episodes are very short-term.  The study will be looking for events that are fairly rare.  It is important to include monitoring that can be nearly continuous (e.g., nephelometer, SO2 analyzer, time-lapse video) and has the capability of capturing episodes that may only last an hour.  While speciated particulate monitoring over longer time periods is also needed, relying exclusively on it will make it difficult to document actual impairment episodes.  For example, in the MZVS there were frequent, short-term SO2 spikes monitored at the Wilderness.  In conjunction with meteorological information, this showed that emissions from Craig and Hayden get to the Class I area.  SO2 served as a tracer of the plants’ emissions.  There were also numerous such episodes with associated nephelometer spikes – a direct measure of visibility.  The Division believes that based on these findings alone, an affirmative reasonable attribution determination for SO2 was possible  because this evidence showed the facilities contributed to visibility impairment.

10.  Modeling.  In the MZVS, visibility impairment episodes were selected based on monitoring data.  The budget allowed for a certain number of days to be modeled by the CALMET/CALPUFF system so not all episodes were modeled.  The modeling approach was to replicate each chosen episode in time and space.  The results showed how much each source of visibility impairment contributed to the episode.  The results were only as good as the model’s ability to reconstruct that exact episode in the exact location it was monitored during the same point in time.  This is beyond the ability of most models and the input data they rely upon.  While the modeling contractors and PIs did a very good job, this approach for modeling was too demanding for the tool being used.  At a minimum, this approach needs to supplemented by running the model under conditions that play to its strengths.  For example, it could be run for each hour over the monitored year (or whatever time period data are available) and the results would show the frequency distribution of impacts for each important receptor.  Multiple approaches spread the risk if a particular technique doesn’t work well.
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