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Executive Summary
The report is a compilation of approaches which have been taken in certifying visibility impairment in Class 1 areas which may be Resonably Attributible (RA) to a source or small group of sources and applying Best Available Retrofit Technology (BART) to remedy the impairment.   

To accomplish this work, WESTAR formed an RA BART Working Group comprised of state air quality and federal land management agency staff with expertise in RA BART and RA BART-like assessments. The Working Group examined seven facilities and their impact on six Class I areas.  The following are the main conclusions from this assessment. 

· All but one of the facilities are coal fired power plants.  The other is a pulp and paper mill.  

· No cases to date have been through the entire process prescribed by regulation, involving:   Certification of visibility impairment by a Federal Land Manager;  Reasonable attribution of the impairment by the source(s) undertaken by the state (or EPA for federal plans), and; BART analysis to determine the appropriate control level.  

· Formal certifications were made in all but one case, but only two cases were initiated by impairment certifications.  In the other cases, visibility impairment issues were raised in the context of permitting decisions or as a result of litigation of other issues, such as state visibility regulations.   All the cases, but one, involved litigation.  

· Early certification assessments were based on visual plume impacts, usually documented with photography.   More recent certification assessments of episodic haze events were based on monitoring and modeling data.

· Reasonable attribution findings (both by EPA) were made in two cases. The courts established a low threshold for demonstrating attribution.  In five of seven cases, multi-million dollar studies were undertaken to quantify the visibility impact from the sources on Class I areas.  These studies were largely inconclusive.  

· A formal BART analysis was completed in one case and was part of the technical support documentation in another.  However, the formal BART analysis was later substituted for a second ‘better than BART’ analysis which ultimately determined the level of control.  

· Controls at the power plants included wet limestone scrubbers and low NOx burners.

Introduction


In April, 2000, the Western States Air Resources (WESTAR) Council was granted funding from the Western Regional Air Partnership (WRAP) Northern Air Managers Committee to undertake a study of previous Reasonably Attributable Best Available Retrofit Technology (RA BART) and similar cases.  This report is a review of the application of RA BART and state permit cases in which visibility degradation from existing stationary sources was identified, visibility related impacts characterized and control actions taken to mitigate the impacts.   While there are issues other than visibility involved in these cases, this summary focuses on the resolution of visibility issues.  The accompanying table and summaries include details about the other issues in the cases examined.

In June, 2000, the WESTAR Council established an RA BART Working Group comprised of staff from both state air quality and Federal Land Management agencies with experience in cases involving RA BART or similar state permit (RA BART-like) actions.  Following identification of relevant cases for further review and assessment, the Working Group prepared summaries of the cases.  WESTAR organized a work session with the Working Group to compile a summary of the cases.  This summary is reflected in this narrative and in the tables that follow this summary. 

 In addition, WESTAR relied on three state air quality agency staff: Lucille Van Ommering (California), Dana Mount (North Dakota) and Darla Potter (Wyoming) to review the interim work products of the Working Group to insure that the information would be relevant for others to better understand what had been done in the past to address visibility impairment from existing sources.  The facilities/Class I area cases
 selected for examination and authors of each case study are:

· Healy Clean Coal Project/Denali National Park – Jeff Anderson, Alaska Department of Environmental Conservation

· Navajo Generating Station/Grand Canyon National Park – Mike Sundblom, Arizona Department of Environmental Quality

· Mohave Generating Station/Grand Canyon National Park – Bruce Polkowsky, National Park Service

· Craig and Hayden Power Plants/Mt. Zirkel Wilderness Area – Dan Ely, Colorado Department of Health

· Georgia Pacific Pulp and Paper Mill/Moosehorn Wildlife Refuge – Bud Rolofson, U.S. Fish and Wildlife Service

· Centralia Power Plant/Mr. Rainier National Park – Alan Newman, Washington Department of Ecology 

This report examines historical visibility impairment certifications, reasonable attribution characterizations and control decisions related to RA BART and RA BART-like actions.  The report makes no recommendations regarding how similar situations, should they occur in the future, could or should be addressed.  The report does not make recommendations about how certifications by Federal Land Managers should be conducted or how states should make reasonable attribution or BART decisions in the future.  

Regulatory Context

Section 169 of the Clean Air Act amendments of 1977 sets out a national goal for “the remedying of existing and prevention of future impairment in mandatory Class I Federal areas which impairment results from man-made air pollution.”   Based on this mandate, the U.S. Environmental Protection Agency (EPA) developed implementing regulations in 1980 (45 FR 80084) requiring states to amend their State Implementation Plans (SIPs) to provide for reasonable progress toward meeting the national goal.  Thirty-six states, with one or more of 156 Class I areas, were subject to the rule.  The regulatory provisions affecting sources subject to BART were tested and upheld in a 1993 9th Circuit Court of Appeals decision.

Colorado and Washington had approved Visibility SIPs at the time of the certification of impairment (note: Alaska also had an approved Visibility SIP, but no certification of impairment occurred).  In 1982, EDF filed suit against EPA for failing to develop Federal Implementation Plans (FIPS) for states which had not completed SIPs and required EPA to address RA BART in Arizona (Navajo), Nevada (Mohave) and other states.  However, as noted in the case histories, disputes over state implementation of Visibility SIPs were less important than other factors in the cases examined.

The focus of this review is specific to ‘reasonably attributable’ impairment linked to existing sources and not regional haze.  Generally speaking, the provisions in 40 CFR Part 51 establish a three-step process to address visibility degradation in Class I areas from identifiable stationary sources.  They are:

1) Federal Land Manager  (FLM) ‘certifies’ impairment.

2) State makes a determination as to whether or not impairment can be ‘reasonably attributable’ to one or a small group of stationary sources.

3) If the state determines that impairment is attributable to a source or small group of sources, the state undertakes a BART analysis to arrive at the appropriate control level.

The next three sections summarize how these three steps: certification, reasonable attribution, and BART analysis, were implemented in the cases examined.

Certification

The EPA visibility regulation grants broad discretion to Federal Land Management agencies with regard to a certification of impairment, stating only that “The affected Federal Land Manager may certify to the State, at any time, that there exists reasonably attributable impairment of visibility in any mandatory Class I Federal area (51.302(c)(1)). 


In a November 14, 1985 letter to EPA, the Department of Interior (DOI) certified impairment in all Class I areas under its jurisdiction in the lower 48 states.  In a March 24, 1986 letter to EPA, DOI identified Navajo as a probable source of impairment at the Grand Canyon.  On August 19, 1997, DOI reaffirmed to EPA its 1985 impairment certification at Grand Canyon and identified Mohave as a source of impairment there as well.  

On July 14, 1993 the Forest Service certified impairment in the Mt. Zirkel Wilderness Area in Colorado.  On October 16, 1995, the National Park Service (NPS) pointed to Centralia Power Plant as the source of impairment at Class I areas in Washington.  The certification of impairment for Moosehorn can be traced to the broad certification of impairment issued by DOI on November 14, 1985.  No certification of impairment occurred at Denali.

In addition to the 1985 certifications associated with the case studies noted above, certifications of impairment were submitted to EPA based on visual observations at the following Class I areas: Tuxedni Wilderness (AK), Brigantine Wilderness (NJ), Cape Romain (SC), Roosevelt/Campobello IP (ME/Canada), Voyageurs National Park (MN), Saguaro Wilderness and Petrified Forest National Park (AZ) and Canyonlands and Bryce Canyon National Parks (UT).  Noting likely impairment in Voyageurs, Grand Canyon, Bryce Canyon and Moosehorn, EPA nonetheless determined that there was insufficient information to attribute the source(s) of impairment. (52 FR 7802, 3/12/87).  

Historically, visibility impairment has been based on episodic impacts to the Class I areas.  The regulation specifically identifies visual observation as an accepted technique for characterizing impairment.  Photographic documentation was the most common basis for certification in the older cases examined.  For instance, certification for Moosehorn and Navajo were based on plume impacts documented by photography.  

Modeling, along with the use of meteorological data and emission inventories, have been increasingly relied upon in the more recent certification decisions.  Some visitor survey data were also considered by the FLM agencies in their certification decisions.  (Refer to Table 1, Basis for Certification and individual summaries for details for each case.)    

More recent cases (Centralia, Zirkel and Mohave) were not as clearly direct plume impacts, but episodic haze events contributed to by large sources.  Likewise, PM and NOX plume impacts were the early indications of visibility impairment.  With the development of more sophisticated tools (monitoring and modeling) and more monitoring data available for analysis, haze episodes (longer distances and more complex chemistry than PM and NOX plume impacts) appear to characterize more recent certifications.

Attribution

As noted above, the regulation grants broad discretion to Federal Land Managers with regard to certifying impairment.  However, any certification or declaration of impairment by an FLM must indicate that there is a specific source or group of sources causing or contributing to the impairment before the state is obligated to assess attribution.
The term ‘reasonably attributable’ itself is defined in the regulation.  It “means attributable by visual observation or any other technique the state deems appropriate” (40 CFR 51.302(s)).  Reasonably attributable impairment is distinguished from regional haze in that the former is described as impairment attributable to a single source or small group of sources whereas regional haze is characterized as “widespread haze from a multitude of sources which impairs visibility in multiple directions over a large area”  (see also definitions at 40 CFR 51.301(z) and (aa)).

Like the threshold for FLM certification, a determination of reasonable attribution is defined broadly and as such, affords substantial discretion to the state (or EPA in the FIP case below) in arriving at an attribution determination.  This concept was strongly reinforced in the 1993 Circuit Court decision regarding Navajo in which the court said:  

“”Congress mandated an extremely low triggering threshold, requiring the installment of stringent emission controls when an individual source "emits any air pollutant which may reasonably be anticipated to cause or contribute to any impairment of visibility" in a class I Federal area. 42 U.S.C. 7491(b)(2)(a).  The National Academy of Sciences correctly noted that Congress has not required ironclad scientific certainty establishing the precise relationship between a source's emission and resulting visibility impairment:  The phrase "may reasonably be anticipated" suggests that Congress did not intend to require EPA to show a precise relationship between a source's emissions and all or a specific fraction of the visibility impairment within a Class I area.”“

Commenting on this case, a January, 1993 National Academy of Science report, Protecting Visibility in National Parks and Wilderness Areas  states:  “the efforts to trace the contribution of the Navajo Generating Station to haze in the Grand Canyon National Park took several years and cost millions of dollars without leading to quantitatively definitive answers.”  And  “ Studies designed to estimate the effect of a particular source on surrounding visibility are expensive, and the results can be uncertain and controversial.”

Only two reasonable attribution determinations have been made, both by EPA.  In 1989, EPA made a preliminary attribution determination for Navajo, based on the WHITEX study.  This study (cited above by the appeals court) underwent review by the National Academy of Science.  EPA made a final attribution finding in 1991.  EPA also made a reasonable attribution finding in the Moosehorn case in 1989.  No reasonable attribution decisions were made with respect to the other cases, despite the fact that extensive individual studies, described in detail in the case histories, attempted to answer this question.  

BART

Following certification by a FLM, and attribution to specific source(s) by the state, federal regulation prescribes a process of establishing appropriate source controls on a case-by-case basis.  All but one of the cases examined is a coal-fired power plant.  The exception is the Moosehorn case, which is a pulp and paper mill.  Though not subject to BART, this source is subject to Prevention of Significant Deterioration (PSD), New Source Review (NSR) and general state authority to make reasonable progress toward the visibility goal.

Among the other cases, Navajo is the only one in which a formal BART analysis was completed.  However, the controls identified as BART by EPA in February, 1991 (70% SO2 reduction), were replaced by ‘better than BART’ controls (90% SO2 reduction) which were determined to be more cost-effective.  Since the cases involving Centralia, Healy and Moosehorn were precipitated by intervention in the state PSD permit process or through RACT requirements, these other regulatory processes served as the major basis for establishing controls.  However, in the Centralia case, a BART analysis was included in the technical support document and Southwest Air Pollution Control Agency (SWAPCA), the local air regulatory authority, asserted that the final RACT order emission limits met or exceeded the BART requirements.  

Although federal regulation requires that the impairment of visibility in any mandatory Class I Federal area is reasonably attributable to the emissions of that pollutant, the resolution to some of the cases also controlled non-visibility related pollutants, such as CO.   This is due in large part to the fact that most of the cases examined involved regulatory provisions other than RA BART.   

Litigation-Settlement


There are significant differences in the way in which certifications of impairment were ultimately addressed.  All of these cases, except Moosehorn, involved litigation by environmental advocacy groups against the source or regulatory agency.  The Navajo case involved a challenge to the EPA regulatory requirements as implemented and the court in the process substantially clarified what constitutes reasonable attribution.

In most cases, lengthy negotiations ultimately resulted in settlements.  Originally, the Mt. Zirkel litigation was based on state opacity regulatory authority but settlement negotiations evolved to include acid deposition and visibility issues.  Litigation in the Centralia case originated with a RACT determination by the local air authority and involved SO2 and sulfate health effects.  Separate litigation on the adequacy of Washington’s Visibility SIP occurred subsequent to the start of negotiations on the original RACT determination.   Originally remanded, an appeal is pending on the RACT determination, but the Visibility SIP dispute has been settled.   The Healy case involved a dispute arising out of a PSD permit.   The Navajo case was a broad challenge for EPA’s failure to implement FIPS where states had not implemented SIPs.  Mohave litigation originated over SO2 and opacity emission limits.  Initially, environmental advocates in Alaska requested an adjudicative hearing over the Healy SO2 permit provisions.

State legislation, resulting from the Mt. Zirkel and Centralia cases, occurred in Colorado and Washington, respectively.  The Colorado legislature laid out a statutory process for undertaking reasonably attributable visibility assessments.  Table 3 and the individual case histories describe in detail the litigation, negotiation, outreach and regulatory changes associated with these cases.

Conclusions


The RA BART Working Group looked at seven cases where the issue of visibility impairment was linked to specific existing stationary sources.  No cases to date have been through the entire process prescribed by regulation: 1) Certification of visibility impairment by the FLM; 2) Reasonable attribution determination by the state (or EPA for federal plans), and; 3) BART analysis based on emission limitations.  

Certifications of impairment were made in all but the Healy case.  However, only the Navajo and Mohave actions originated with impairment certifications.  Reasonable attribution findings were made by EPA in two cases (Navajo, Moosehorn) and a BART analysis was completed in two cases (Mohave, Centralia) but the BART analysis was not the basis for a control decision in either case. While the Navajo case, unlike the others, did include a formal BART analysis, that analysis was subsequently replaced with ‘better than BART’ control.


All but two cases (Moosehorn, Healy) involved multi-million dollar studies with the objective of quantifying the visibility impact of the facilities on the Class I areas. While useful, the results of the studies were uncertain.  Definitive answers proved to be elusive, making it difficult to link study results to appropriate regulatory actions.  Trying to quantify the exact impact of a source to a visibility impairment episode is a highly inexact exercise.  Issues as to the relative frequency, duration and magnitude over time are difficult to address through studies which only give a snap shot view.  The challenges of scientific study in this area have been noted by the National Academy of Science.  In a review of the WHITEX study, the NAS concluded that while Navajo contributed to visibility impairment, the contribution could not be quantified.  This may explain why some of the cases examined were driven as much, if not more, by the litigation process than scientific assessment.


All cases except Moosehorn involved litigation.  In all but the Navajo case, issues other than visibility were addressed.  In the Hayden case, the court ruled in favor of the Sierra Club on a state opacity issue, however, the ultimate settlement included opacity, acid deposition and visibility certification.  Litigation surrounding the RA BART regulatory requirements in the Navajo case established a low threshold for demonstrating ‘reasonably attributable’ impairment and subjecting sources to control requirements.

All cases did involve varying degrees of multi-stakeholder negotiations.  State agency public involvement, through stakeholder processes, have been substantial, in cases where a state has a visibility SIP, as in Colorado’s case.  


Finally, in Colorado, as a result of the Mt. Zirkel cases, the state legislature authorized changes in the reasonably attributable visibility assessments, in addition to the way in which non-visibility Air Quality Related Values (AQRV) impacts from existing sources are undertaken. 

Table 1:  Basis of Certification

	Facility/Class I Area

	Basis of Certification
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Date
	10/16/95
	7/14/93
	7/14/93
	-no formal certification (see note)
	11/14/85

8/19/97
	11/14/85
	11/14/85

3/24/86

	Visual Observation
	
	
	
	
	x
	x
	

	Photography
	x


	x
	x
	
	x (1985)

x (1997)


	
	x (1986)

	Ambient monitoring
	x


	
	
	
	x (1985)

x (1997)
	
	

	Modeling
	x


	PLUVUE II
	PLUVUE II
	VISCREEN


	x (1997)
	
	

	Tracer Study
	
	
	
	
	x (1997)
	
	

	Meteorology
	
	x
	x
	
	x (1997)


	
	

	Emission Inventory
	
	x
	x
	
	x (1997) as part of modeling


	
	

	Other
	CMB


	snow pack - acid deposition
	snow pack - acid deposition
	
	
	
	

	Notes
	Estimates derived from PREVENT study, 1994 (see below)
	Technical support document prepared jointly by Colorado, EPA Region 8 and USFS


	Pre-PSD/permit 

application, 1/90
	
	
	


Table 2: Studies Undertaken

	Facility/Class I Areatc \l1 "Facility/Class I Area

	Studies 

Undertaken
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn


	Navajo/Grand Canyon

	Design  and

Elements (i.e. monitoring, modeling)
	PREVENT study 

-aerosol monitoring

-cameras

-modeling (back trajectory analysis,  and spatial patterns)

-CMB


	Mt. Zirkel Visibility Study

Field Study, 1995

-aerosol (6 sites)

-met (8 sites)

-SO2 (1 site)

-till cameras (8 sites) 

-time lapse video (4 sites)

(some at same sites)

Analysis

-transport and met analysis

-CMB modeling

-episodic disperson modeling

-perception modeling

Final Report, 7/96
	1) 9 Camera monitoring (1 year)

2) 2  met sites

3) SO2 and aerosol (IMPROVE) monitoring

4) PLUVUE I

5) PLUVUE II

6) modified PLUVUE I


	Project MOHAVE 

tracer study 

-4 met sites,

-approx. 20 aerosol sites, all sites had particle measurements, some nephlometer.

-dispersion model development as part of study


	Camera

(8 mm film)
	WHITEX 

-Aerosol, neph, transmissometer monitoring

-camera

-tracer

-modeling (TMB and trajectory

-CMB

	Cost
	$2,000,000
	$3,5000,000
	>$100,000
	$8,000,000
	$5000
	$5,000,000

	Participants.

(study manager in bold)
	NPS
	State, FS and Craig and Hayden Craig and Hayden owners funded
	DOE, AIDEA, GVEA, ADEC
	EPA, NPS and SCE (owner operators)

$6M congressional appropriations,

$2M, SCE


	FWS, IMPROVE funded
	NPS


	Studies 

Undertaken
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Duration


	3 month field work

1 and  year analysis
	1994-7/1996
	1) - 3) 

1/92-5/93

4) – 6)

5/93-5/94
	Field Work, 92

(intensive summer, 1992)

Analysis, 93-96 Final report, 98


	3 months beginning 10/87
	Field Work, 

1-2/87

Analysis issued, 1989



	Outcome
	Mt. Rainier impacted by Centralia and Puget Sound.  North Puget Sound was a separate air basin. 
	5 episodes studied

Range of impacts from 0-11% of extinction.
	5 episodes studied.

Range of impacts from 1-27% of extinction.


	4)-6) showed 26 event hours impairment/year
	Range of impacts for most impaired days

8.7 – 21% sulfate for summer episodes.  Total extinction ranges from 0.3 to 0.8% and 1.9 to 4.0% for the average and 90th percentile, respectively, during the summer  study period.
	
	7% winter season extinction contribution.  Episodic contributions up to 70%

	Notes
	PREVENT study completed prior to certification

Attribution decision never made.
	
	Mini studies done in 1993


	
	Project MOHAVE used for re-certification as well as attribution study (attribution never made)
	
	NRC reviewed WHITEX results and concluded NJS contributed to wintertime vis-ibility impair- ment, but could not qualify it


	Follow Up

Studies 

Undertaken
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Design  and

Elements (i.e. monitoring, modeling)
	
	EPA modeling study used to compliment MZVS. 1 year MZVS met and emissions data in a dispersion model (HAZEPUF).


	
	
	
	NGSVS 

-same as WHITEX except additional monitoring and 4 different tracers instead of 1 and included in-canyon monitoring

	Participants

(study manager in bold)
	
	EPA Region 8, EPA OAR funded


	
	
	
	

	Cost
	
	<$100,000
	
	
	
	>$10,000,000.

	Duration (estimated/actual
	
	3 months


	
	
	
	Jan.-Feb. 1990

	Outcometc \l2 "1.
Outcome

	
	
	
	
	
	NGS estimated that the improvement after controlling SO2 would be 2% improvement in visual range.


Table 3:  Litigation – Negotiations – Legislation – Regulation

	Facility/Class I Areatc \l1 "1.Facility/Class I Area

	Litigation
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/Moosehorn
	Navajo/Grand Canyon

	Partiestc \l2 "Parties
	1)Greg Bowers, SWAPCA (1995)

2) Greg Bowers, SWAPCA (1998)

3) Northwest Environmental Advocates, Washington DOE, EPA (1996)
	Sierra Club, Craig (10/96)
	Sierra Club, Hayden (7/93)
	Trusties for Alaska, State of Alaska (4/94)


	Grand Canyon Trust, Southern California Edison (2/98)
	none (see negotiations below)
	1) EDF, EPA (12/82)

2) Central Arizona Water Cons. District, EPA (1/93)

	Issuetc \l2 "Issue(s)
	1)Local RACT

determination under state law.

SO2 and sulfate health effects.

2) same as 1 (on remand) and natural gas as RACT

3) Visibility SIP review
	Opacity
	Opacity
	PSD permit approval by State.

Visibility and emissions from Unit 1
	1) Opacity (enforcement)

2) PM emissions (local welfare, i.e. ash)

3) SO2 (question as to which emission limit (Nevada or Clark County)    applied
	na
	1) State failure to implement visibility SIP

2) Challenge to EPA authority (1980 rule) to issue controls on NGS.


	Facility/Class I Areatc \l1 "1.Facility/Class I Area

	Litigation
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/Moosehorn
	Navajo/Grand Canyon

	Outcometc \l2 "Outcome(s)
	1) RACT ordered remanded to SWAPCA

2) RACT order upheld through appeals (additional appeal pending)

3) Consent decree.


	Trial date scheduled (10/00)
	Court finds in Sierra Clubs favor. (7/95) Decision let to settlement discussions.  Consent Decree (5/96).  
	MOA (4/94)


	Consent Decree (12/15/99)
	na
	1) EPA issued FIPs for 1980 Visibility Rules.

EPA becomes lead agency responsible for addressing certification.

2) Court ruled that EPA had authority to place controls on NGS.  

(note: Court went on to define Reasonable Attribution.)


	
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/Moosehorn
	Navajo/Grand Canyon

	Negotiations
	1)As a condition of 1995 RACT order, collaborative decision making process put in place.

3) Agreement on schedule and responsibility for completing actions.
	1) Craig engineering study for SO2 control enhancements (9/99)(note: reasonable attribution discussions suspended)

2) Opacity workshop and  proposal for lawsuit settlement (2/99).

3) Formal mediation begins (10/99)
	-Settlement talks began 1/96.

-Opacity lawsuit was used to address concerns about acid deposition and visibility.  

-Settlement discussions broadened to include PM, NOX and SO2.
	Discussions among parties (DOE, NPS, AIDEA, GVEA, Trusties) followed adjudication request.

NPS appealed permit based on EIS visibility assessment but withdrew appeal following MOA.

(EIS was source of AQRV analysis for permit)
	-SCE offer made for global settlement of lawsuit and visibility certification (12/98)

(note: there were a series of two-party negotiations between EPA and SCE and Sierra Club and SCE 2/99-10/99) 
	FWS negotiated a no-net increase of NOX emissions to prevent future visibility impairment and  permit conditions to address existing visibility impairment during PSD permitting process.  (4/89)
	EPA proposed BART determination (2/91) stipulated 70% SO2 control.

EPA facilitated negotiations among NGS, EDF, Grand Canyon Trust negotiated more control at less cost.


	
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/Moosehorn
	Navajo/Grand Canyon

	Legislation
	-Tax relief for Centralia RACT source controls (1997)


	-CO RA Study Law - defined study design elements (1994) 

-Colorado AQRV law - established process for non-visibility (i.e. deposition, water, etc.) AQRV impacts from existing sources.
	none
	none
	none
	none

	Regulatory  Changes

	no


	
	
	none
	none
	
	none


Table 4:  Outcomes

	Facility/Class I Area

	Outcomes


	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Action
	1) Collaborative decision making (CDM) resulted in second RACT order.
	SIP Call (9/99) w/1 year deadline to resolve certification.   

Unresolved as of 10/00.
	As a result of Consent Decree, Visibility SIP amended in 8/96, approved by EPA in 1/97.
	Final PSD permit issued in 5/94 incorporating components of MOA.
	Court settlement negated need for attribution. 

Data used by 

EPA for visibility impact assessment of settlement. 
	EPA attributed impairment

to Georgia- Pacific (9/5/89)

FWS negotiated a no-net increase of NOX emissions to prevent future visibility impairment and  permit conditions to address existing visibility impairment during PSD permitting process.  (April, 1989)
	Negotiations led to a MOA (7/91) which was the basis for EPA supplemental notice setting out alternative better than BART  (8/91)

which was finalized in 10/91.


	Outcomes


	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Controls applied
	SO2: 

Wet limestone scrubber (12/31/02 compliance date)

NOX:

low-NOX burners plus CCOFA and SOFA (12/31/02 compliance date)


	na
	1)lime spray dryer by 7/00.

2)Baghouses in place. (Opacity lawsuit and certification)

3)Low NOX burners and overfire air (acid deposition, Sierra Club Settlement)
	1) Unit 1

-lime spray dryer

-low NOX burners.

-CEM for SO2, NOX and CO

2)Healy Clean Coal Project (HCCP) was already considered BACT - no additional controls.


	-Dry scruber lime spray dryer

-new low NOX burners 

-baghouse

(Global settlement for Grand Canyon Trust and NPS visibility certification)
	BACT for boiler
	SO2:

Wet limestone scrubber 




	Outcomes


	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Affected Units/

Emission limitations
	-All units (1 and 2)

SO2: 10,000 tons/yr total (monthly rolling total)

250 ppm 1 hour average

NOX):

0.30 lbmmBtu (both units, calendar year average)

When load exceeds 360MW gross: 0.35 lb/mmBtu

(both units, calendar year average)

PM) 0.010gr/dscf Method 5 front half.

C0) 200ppm annual average.
	2 of 3 units at issue  


	-All units (1 and 2)

-Fuel neutral

3 SO2 limits:

1)0.16 lb/mmBtu (30 day rolling average)

2)0.13 lb/mmBtu (90 day rolling average)

3)84% reduction between inlet and outlet.

- CEMs

PM: .03lb/mmBtu as determined by EPA Method 5
	Unit 1:

NOX:

429 tons/year

SO2:

472 tons/year

Unit 1 and Unit 2 (HCCP) combined:

NOX:

1439 tons/year

SO2: 729 tons/year

hourly emission limits ?

Combined emissions from both units subject to reduction upon notification by NPS about the presence of visible plume 
	-All units (1 and 2)

-Fuel neutral

2 SO2 limits:

1) overall 85% removal (90 day rolling average)

2)0.15 lb/ mmBtu (365 day rolling average)

3) Opacity: 20% limit (6 minute average)

(note: unit compliance dates vary)


	NOX) plant wide cap affecting: power boiler, recovery boiler, lime kiln, et. al.

PM) ?
	-All units (1, 2 and 3)

SOX:

0.10lb/mmBtu 

(365 day rolling average) phased in between 1995 and 1999 on all three units.

-CEMs

-Maintenance shifted to winter  before construction of scrubbers (when episodes are most likely).


	Outcomes


	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Controls at time of certification 

(% control, etc.)
	SO2) Coal blending only

NOX)none

PM) series ESPs

CO) none
	-Wet limestone spray towers (65% removal)

-Low NOX burners.

-ESP
	-Uncontrolled for SO2 and NOX.

-Older (hot side) ESP
	-Unit 1 had baghouse

- 0.26% fuel sulfur limit
	-Uncontrolled for SO2
-Limited control for NOX

-ESP
	
	-low sulfur coal

-ESP

	Controls rejected
	SO2:

74 total, including:

-Natural gas

-Wet ammonia sulfate scrubber

-Spray dryers

-Alternate coal 

NOX:

23 total, including:

-Various combustion modifications

-SNCR

-SCR

-Natural gas re-burn
	
	1)Wet limestone scrubbing

2)SNCR

 SCR


	17 technologies originally screened,

narrowed to 6 that would achieve at least 50% SO2 removal.

(note: rejected wet removal techniques due to icing problems)
	Wet limestone scrubber


	low NOX burners
	SOX:

0.30 lb/mmBtu (30 day rolling average) implemented over 5 years


	Outcomes


	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Costs/cost  effectiveness

of controls

($$/ton)
	$226,000,000.

capital costs

$26,000,000

annual cost

(20 years)

$256-$310/ton SO2 removed

$113 -$233/ton NOX removed
	
	$125,000,000. capital costs
	capital costs
$3,400,000.

Lime spray dryer

Low NOX

$6,800,000.

CEM

$300,000.
	$38,000,000./yr

operational expenses, $300,000,000 capital expenditure; total annual costs (capital  plus operation amortized over 20 years) should be between $70 and $80 million
	
	$430,000,000 (est.) 

Capital cost

$90,000,000/yr annualized capital and operational costs (20 year)

	Ambient Monitoring
	none
	na
	none
	SO2, PM and met, camera, visual observation
	none
	-Source pays for 1 year of video monitoring ($20,000.)
	none


Table 5:  Outreach

	Facility/Class I Area

	Outreach


	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific /Moosehorn
	Navajo/Grand Canyon

	State
	SWAPCA (local) expanded public meeting/hearing process.
	-Formed Zirkel Air Quality Collaborative (ZAQC) as stakeholder advisory group (1993)

-bi-annual newsletter (93-96)

-bi-annual public meetings
	Hearings on draft Permit 12/92-1/93.
	Participated in discussions w/EPA and source.
	PSD public notice and hearing
	None

	Facilitytc \l5 "Facility
	-Funded most of the CDM facilitation

-6 public meetings

-Advocate for state tax relief bill
	-Participated in ZAQC

-Formed Colorado Utility Coalition for Clean Air

-advocated state legislative changes

-Congressional briefings 

-plant tours
	-sponsored modeling workshop

-plant open house


	Outreach to EPA, Nevada, Arizona and Tribes.
	Meetings w/EPA, FWS, State of Maine
	Administration and Congressional advocacy


	Outreach


	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific /Moosehorn
	Navajo/Grand Canyon

	Public/NGO 
	none


	-Participated in ZAQC

-Sierra Club sponsored public meetings

-Coal mine sponsored public meetings
	None
	Consortium of local elected officials (city/county) held public meetings
	
	None

	EPA 
	Participated in CDM process


	-Participated in ZAQC

-Technical advisors to MZVS (Region 8)


	-Participated in facility sponsored modeling workshop

-Participated in Clean Coal EIS visibility modeling decision
	-Region 9  conducted 2 public meetings

-Tribal meetings (re: trust responsibilities)
	
	Public notice and hearing

	FLM/other agencies
	Participated in CDM process
	-FS organized tours

-Congressional briefings

-Press releases
	DOE, as part of EIS process (Draft 11/92)
	Participated in EPA public and tribal meetings
	FWS Regional Director participated in public hearing
	Participated in public hearings


Table 6:  Facility Background

	Facility/Class I Area

	Facility

Background
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Owners/

Operator
	PacifiCorp (owner/operator), Seattle City Light, Tacoma City Light, Snohomish County Public Utility District, Grays Harbor utility District, Puget Sound Power and Light Company (now Puget Sound Energy), Washington Power Company (now Avista), Portland General Electric
	Tri-State Generation and Transmission Association (operator), Public Service Company of Colorado (operator), Salt River Project, PacifiCorp. Platte River Power Association
	Public Service Company of Colorado (operator), Salt River Project, PacifiCorp.
	Unit 1 owned and operated by GVEA

AIDEA owns HCCP (Unit 2)

Golden Valley Electric Association (operator)
	Southern California Edison (operator), Los Angeles Department of Water and Power, Nevada Power Company, Salt River Project
	Georgia-Pacific
	Salt River Project Agricultural Improvement District (SRP) DOI Bureau of Reclamation, Los Angeles Department of Water and Power, Arizona Public Service Company, Nevada Power Company, Tucson Electric Company



	Constructed
	1969-71
	
	
	1967
	1967
	1926
	1974-1976

	Permitted
	1969
	
	
	1977
	1967
	1960s
	1974

	Special circumstances conditions
	no


	Permit language required facility to minimize emissions
	Bankruptcy of previous owner.
	none
	none
	
	none


	Facility

Background
	Centralia/Mt. Rainier
	Craig/Mt. Zirkel
	Hayden/Mt. Zirkel
	Healy/Mt. McKinley
	Mohave/Grand Canyon
	Georgia-Pacific/

Moosehorn
	Navajo/Grand Canyon

	Past compliance 

problems
	original ESP didn’t meet PM limit - replaced w/series ESPs

SO2 violations which resulted in a better coal blending process.
	
	
	none
	-local ash complaints
	
	none


� References to the sources and parks are used interchangeably throughout this report.
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