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I. Summary of Facts

The Alaska Department of Environmental Conservation (ADEC) issued Golden Valley Electric Association, Inc. (GVEA), a permit to operate the Healy Clean Coal Project (HCCP) in May 1994.  The HCCP is located in Healy, Alaska, approximately eight miles from the Denali National Park and Preserve border.  Through ADEC’s Prevention of Significant Deterioration (PSD) permit process, the Department of the Interior and Environmental Protection Agency offered recommendations and conducted independent modeling assessments.  In the opinion of ADEC, modeling results demonstrated little potential for visibility impact from plumes and haze derived from proposed HCCP operations.  The Department of the Interior appealed the issuance of a final permit in March 1993.  Eventually, a Memorandum of Agreement was signed between the Department of the Interior (DOI), Department of Energy (DOE), GVEA, and ADEC to address visibility concerns and allow issuance of the permit.

Plume perceptibility is related to the combined effect of particulate matter, nitrous oxides (NOX), and sulfur dioxide (SO2) emitted from the source.  If a coal-powered plant emits a visible plume, the plume is usually yellow or brown due to light absorbed by NO2.  The applicant used a modified PLUVUE I computer model (Sonoma Technology, Inc., 1993c) to estimate visibility impacts to Denali National Park and Preserve (DNPP).  The model demonstrated that an NO2 plume burden may exceed a given visibility threshold for a total of 26 hours.  The Department of the Interior/National Park Service and the Environmental Protection Agency (EPA) disagreed with certain modeling assumptions and believed the number of hours exceeding the visibility threshold may have been much higher.

The agencies that entered into the Memorandum of Agreement agreed to meet certain responsibilities.  DOE provided financial assistance to the applicant to pay for emissions control devices.  The National Park Service (NPS) trained personnel in plume identification and was to notify the applicant upon detecting a plume.  The applicant installed pollution control equipment and agreed to severe emission limitations upon the detection of a plume in the park.  ADEC was to assist in resolving disagreements between the DOI and applicant in plume detection.

ADEC issued a final permit to operate on May 6, 1994.  GVEA agreed to retrofit their old generator, Unit #1, with low-NOX burners, and use overfire air if feasible.  They were to inject sorbent (FCM or lime) into Unit #1 to control SO2 emissions.  GVEA accepted facility‑wide emission levels of 1,439 tpy for NOX and 721 tpy for SO2.  If a visible plume were detected, GVEA would reduce combined emissions from permitted levels to 200 lbs/hr for NOX and 150 lbs/hr for SO2, for 12 hours.  They were to continue in 12‑hour increments until the plume was no longer observed.

II. Facility Background

The Alaska Industrial Development and Export Authority (AIDEA) submitted a PSD permit application in April 1992 for development of the HCCP.  The proposal involved constructing a 50-megawatt (MW) coal-fired power-generating facility near an existing generator (Unit #1).  GVEA owns and runs Unit #1 and the project property.  Unit #1 is a Foster-Wheeler pulverized coal-fired steam generator with a 12-module ICA baghouse, and has a rated capacity of 25 MW.  GVEA operates the 50 MW generator and purchases the power output from AIDEA.  The Usibelli coal mine operates just north of GVEA, and provides GVEA with coal for fuel.  The HCCP was one of 13 facilities in a field of 33 selected by DOE to operate under DOE’s Clean Coal Technology Demonstration Program.

The project site is 100 miles southwest of Fairbanks, 250 miles north of Anchorage, and 2.5 miles east-southeast from Healy, along the George Parks Highway, and bordering the Nenana River.  The site is on land altered by construction and operation of GVEA Healy Unit #1, and is classified as industrial.  The site is 12 miles north of the entrance to DNPP.  DNPP boundaries lie 10 miles east-northeast and 5 miles to the south of HCCP.

The project attempted to demonstrate the feasibility of two new emission reduction technologies for the proposed generator.  These technologies are the TRW Applied Technologies Division Entrained Combustion System and the Joy Technologies, Inc., Activated Recycle Spray Dryer Absorber System.  These technologies were expected to reduce SO2, NOX, and total suspended particulate emissions to levels below New Source Performance Standards, while meeting current and future energy needs.  In addition to reduced emissions, the new control technologies were expected to demonstrate reduced operating costs compared to conventional coal-fired generator plants designed to meet the same emissions.

III. RA BART Process Summary

ADEC reviewed the application and issued a draft permit and technical report on December 17, 1992.  Public comment on the draft permit to operate occurred between December 17, 1992 and February 8, 1993.  Hearings were held in Healy and Fairbanks on January 19th and 20th, 1993.  During public comment, DOI, on behalf of the NPS, alleged project emissions would impact DNPP air quality.  ADEC concluded DOI had not demonstrated an adverse impact, and issued a final permit to operate on March 10, 1993.

Certification

The Federal Land Manager (DOI/NPS) did not certify this project under the RA BART process.  Modeling performed under contract to GVEA demonstrated limited visibility impact.  The model determined a casual observer may see an HCCP and Unit #1-derived plume 15 hours for a north view, and 23 hours for a south view, and a total of 26 hours
 over the course of a year.  In addition, modeled visibility impacts occur in winter, when few, if any, observers are present.  EPA and DOI expressed concerns with the modeling process and assumptions, and performed their own modeling analysis.  These tests demonstrated greater visibility impacts.  However, ADEC believed the process of the GVEA model was reasonable and agreed with the results.

The analysis of atmospheric chemistry reactions expected in pristine areas and modeling of haze caused by particulate scattering predicted HCCP emissions would rarely make a perceptible contribution to any regional haze phenomenon in DNPP (Richards, Prouty, and Korc, 1992; Richards, 1993b).  Modeling demonstrated limited haze impacts at two locations for two elevations (surface and 500 feet).  According to the model, some haze attributable to both HCCP and Unit #1 would occur twice a year at both elevations.  As with the plume analysis, concern was expressed with certain assumptions of the modeling.  A new modeling analysis, to address raised concerns, demonstrated increase contribution to haze by HCCP and Unit #1.  However, as with plume modeling, ADEC believed the original model was justified.

EPA submitted comments regarding averaging periods of short-term emission standards on April 8, 1993.  On April 10, 1993, the NPS appealed issuance of the final permit.  Eventually, discussions led to a Memorandum of Agreement (MOA) between AIDEA, GVEA, DOE, and DOI.  The parties signed the MOA on November 9, 1993, and the DOI withdrew its appeal on November 12, 1993.

Attribution

In the early 1990s, AIDEA invited potential regulatory and resource agencies to a briefing on the proposed Healy Clean Coal Project.  The purpose of the briefing was to scope out agency data requirements and permit application information.  From this initial meeting, AIDEA developed and undertook an extensive ambient air monitoring, meteorological, and visibility data gathering program.

Using elements in EPA’s Guideline on Air Quality Models (Revisited), AIDEA initiated modeling for potential visibility impact from the proposed HCCP facility.  This initial analysis used the VISCREEN screening visibility model and showed strong potential for a visibility impact if emissions remained at the projected levels.  Upon this finding, the applicant collected more data and completed a more refined analysis as defined in the EPA Guidelines.  AIDEA worked with ADEC, EPA Region 10, and the other affected Federal Land Managers to formulate a panel of visibility experts upon determining the VISCREEN analysis findings.  The panel was to review available data, make recommendations, and evaluate modeling results.  A key issue for the panel was what visibility impact model would be acceptable.

The first issue was the regulatory status of the most recently refined model, PLUVUE II.  EPA’s Guideline on Air Quality Models (revised) is a regulation (40 CFR 51, Appendix W).  The PLUVUE II model is mentioned in the Guideline, but is not a “preferred model”.  PLUVUE II is not listed in Appendix A of the Guideline document and is not required for plume visibility modeling analyses.  PLUVUE II is listed in Appendix B of the Guideline for consideration of use in plume visibility modeling analyses.  The decision to use PLUVUE II is made on a case-by-case basis.  Section 7.2.4, page 7-6 of the Guideline states:

“If a more comprehensive analysis is required…(that would be in addition to the analysis provided by the VISCREEN model), any refined model should be selected in consultation with the EPA Regional Office…and the appropriate Federal Land Manager…(for Healy the National Park Service)…who is responsible for determining if there is an adverse effect by a plume on a Class I area.” 

There is no preference for PLUVUE II, as the Guideline states, “any refined model.”   Although the PLUVUE II model is recommended in EPA’s Workbook for Plume Visual Impact Screening and Analysis (Revised) for a “Level 3” plume modeling analysis, it is not a regulatory requirement.

The HCCP PSD Application was submitted in 1992 and contained a refined visibility impact analysis.  To perform the refined analysis, the HCCP Consultant (Sonoma Technology Inc./Dr. Willard Richards) used a modified PLUVUE I visibility model.  All parties to the visibility impact analysis were under common agreement that the PLUVUE II listed on the EPA (SCRAM) electronic bulletin board contained errors.  The question was, which refined model should be used in the visibility impact analysis; NO2 burden/PLUVUE I or a modified PLUVUE II.  The PLUVUE II may have been the most appropriate model to use, but for the Healy case the model would require some modification(s).

ADEC asked Sonoma Technology, Inc., for a detailed description of how the modified NO2 burden/PLUVUE I visibility modeling analysis complied with recommendations on page 3-8 and B-75 of the EPA Guideline on Air Quality Models (Revised).  The intent of the request was to demonstrate that a representative alternative refined modeling analysis had been conducted.  The conclusion reached was that AIDEA adequately demonstrated compliance with one exception: a demonstration showing the proposed model (NO2 burden/PLUVUE I) performing better than the reference model (PLUVUE II) could not be completed due to code errors in the PLUVUE II model.

EPA Region 10 brought to evidence the limited degree of evaluation for PLUVUE. PLUVUE had not been evaluated for its ability to predict frequency and duration of plume visibility impairment.  There were few comparative case studies.  Region 10 and ADEC found no obvious biases toward underprediction of visual effects in the AIDEA analysis.  In conclusion, the AIDEA analyses predicted there might be some perceptible impairment, although infrequent.

Problems with Modeling Conclusions

Plumes - DOE used the PLUVUE I model and modified the model to calculate ambient concentrations of pollutant species.  Sight path and perception threshold assumptions also differed from EPA defaults.  The model determined NOX may cause visibility impacts by concentrations exceeding the perception threshold for a total of 15 daylight hours at the park entrance.  DOE stated the results agreed well with photographic evidence.  The NPS preferred use of the PLUVUE II model (which later proved to produce similar results).  EPA and NPS preferred the default perception threshold (69 ppbm-km) and extending the sight path beyond DNPP borders.  EPA and the NPS did not believe correlating modeling results with photographs was appropriate.  Also, EPA and the NPS did not believe enough viewing locations were modeled.

Regional Haze - DOE stated HCCP may contribute to some haze in summer, but it would be unusual.  DOE measured heterogeneous oxidation of SO2 to produce SO3.  DOE expected HCCP to cause one event per year, with Unit #1 potentially producing 3 events per year.  EPA and the NPS believed a 10% change in Bext​ would be visible (rather than the 20% modeled).  EPA and the NPS also believed oxidation rates of SO2 should be greater than assumed in analysis, and that background aerosols were not as hydroscopic as modeled.

Questions arose around the analysis approach that would allow someone to identify the contributions of Unit #1-derived sulfate haze to background visibility.  The approach would either use routine visibility measurements or human observations.  AIDEA argued this may be a valid point for source receptors not in close proximity to the sources, such as the Navajo Generating Station and the Grand Canyon air mass.  However, since HCCP and Unit #1 are relatively close to the Class I area, this case should not be applicable.  Further, complex terrain between HCCP sources and the DNPP Visitor Center would make visual identification of a haze source very difficult.

IV. Studies 
Visibility Monitoring Program Healy Clean Coal Project

The HCCP Visibility Monitoring Program was jointly developed between AIDEA, the NPS, and ADEC.  The program objective was to establish a pre-construction baseline of existing visibility conditions that could be used to assess potential impacts of the proposed HCCP on DNPP.

The final report, prepared by Air Resource Specialists, Inc. (ARS), quantified and described the results of the 16-month monitoring program for the period from January 1992 to May 1993.  Nine cameras were used at two monitoring sites in the project area.  Site #1 was the DNPP Visitor Access center, and site #2 was Garner Hill, which overlooks the existing Healy Unit #1 power plant facility.

During the monitoring program, thousands of slides and hundreds of rolls of film were taken during daylight hours over 474 sampling days.  This monitoring period established baseline data for existing visual conditions.  ARS was the expert used to analyze the data, document meteorological conditions, and identify visual anomalies.  An anomaly was defined as anything in the camera field of view (anthropogenic or natural) that was unusual, interesting, or dynamic.  By this definition, anomalies included smoke, fugitive dust, ground fog, steam and ice plumes, surface and elevated hazes, and other visual discontinuities.  Further, the source of the anomaly could not clearly be distinguished in the camera field of view.

Monitoring demonstrated 322 anomalies occurring on 215 days during the 16-month period for inside and outside the Class I area.  The majority (250) of these events were naturally-occurring, 43 were due to other sources, and 29 were linked to Unit #1.   From the 322 anomalies, ARS delineated 130 observations inside the Class I area, 124 of which were naturally-occurring, 3 were from other sources, and 3 were from Unit #1.  A detailed assessment of Unit #1 anomalies determined they were steam/ice plumes that had been transported into the area during an unusual cold meteorological condition on three days in January.  Additionally, these three incidences of steam/ice plumes were not viewed in the two cameras facing north from the DNPP Visitor Access Center.

The monitoring program produced no evidence of a discolored NO2 plume or regional haze event associated with the operation of Healy Unit #1.  Healy Unit #1 is a baseload electric generating unit and operated at full-load for nearly the entire study period, except for maintenance down-times of mid-May through mid-July 1992.  ARS was not able to establish a discolored plume or haze due to NO2, or any other pollutant, on any film view.  The only visible emission from Unit #1 documented by ARS in this 16-month study were steam/ice plumes.  These facts supported a finding in the PSD Permit that the existing Healy Unit #1 does not have an adverse visibility effect on DNPP Class I areas.

V. Litigation

Trustees for Alaska, an environmental organization, sought to mitigate issues in the draft PSD permit.  Pursuant to Alaska regulation 18 AAC 15.200, the Trustees and several other environmental/conservation organizations requested an adjudicatory hearing on the Healy Air Permit.  These requestors submitted a statement of genuine factual issues and contested permit terms.  However, a resolution process was developed, removing the potential of a major court case resolving the HCCP permit application.  This was completed when DOE, DOI, GVEA, and ADEC signed the MOA to resolve concerns brought about by the modeling used to assess visibility impacts.

VI. Legislation/Regulation

The history of regulatory action related to HCCP dates back to the CAAA of 1977.  The following timeline lists legislation associated with the HCCP BART-like event.

1977 The 1977 Clean Air Act Amendments added Section 169A to the Clean Air Act.  The purpose of this amendment was to establish “as a national goal, the prevention of any future, and the remedying of any existing impairment of visibility in mandatory class I Federal areas which impairment results from manmade air pollution.”

1978 DOI published final list of 156 mandatory Federal Class I areas.

1979 EPA Final Action; National Visibility Goal for Federal Class I Areas; Identification of Mandatory Class I Federal Areas Where Visibility is an Important Value.  Action promulgates list of areas proposed on Feb. 12 1979 (44 FR 8909) without change.  44 FR 69122 Nov. 30.

1980 Final Rule; Visibility Protection for Federal Class I Areas.  Applicable to visibility impairment that can be reasonably attributable to a single source or small group of sources (“Phase I impairment”).  States were required to submit SIPs by September 2, 1981 (see 45 FR 80091).  45 FR 80084 Dec 2.

No regulations were promulgated with respect to resolving the HCCP permit application.  However, ADEC included stipulations outlined in the MOA between DOE, DOI, GVEA, and ADEC into GVEA’s permit to operate the HCCP.

VII. Outreach

ADEC requested public opinion on the first draft Permit to Operate and associated technical analysis report (TAR) between December 17, 1992, and February 8, 1993.  ADEC held hearings in Healy, Fairbanks, and Anchorage on January 19, 20, and 21, 1993.  The NPS appealed the permit, which resulted in the development of the MOA.  ADEC included MOA stipulations in the amended permit.  ADEC held a public comment period for the amended Permit to Operate and associated TAR between March 15 and April 15, 1994.

VIII. Outcome

ADEC granted GVEA a permit to operate the HCCP on May 6, 1994.  ADEC incorporated MOA guidelines into the stipulations of the air quality permit.  The MOA called for each agreeing party to perform the following responsibilities:

Department of Energy - DOE approved a federal assistance award pursuant to AIDEA’s compliance with the MOA.  After completion of the DOE Environmental Impact Statement (EIS), and if DOE determined to fund HCCP, DOE was to purchase and install Continuous Emission Monitoring equipment for SO2, NOX,, and overfire air, for an amount less than or equal to $500,000.

The National Park Service/Department of the Interior - The NPS supported the release of final EIS upon addressing DOE matters.  The NPS withdrew their request to reconsider issuance of the permit.  The NPS also encouraged the Trustees for Alaska to dismiss their challenge to permit.  The NPS ensured DNPP personnel were trained in pollutant plume and haze identification.  The DNPP superintendent or representative was to notify GVEA by telephone if a plume or haze was detected that can reasonably be attributed to HCCP.  The NPS can address concerns with operation of Unit #1 when GVEA submits application for permit renewal.

Golden Valley Electric Association - GVEA retrofitted Unit #1 with low-NOX burners, and uses overfire air if feasible, ensuring NOX annual emissions do not exceed 429 tons per year (tpy).  GVEA injected sorbent (FCM or lime) into Unit #1 ensuring SO2 emissions do not exceed 472 tpy.  GVEA accepted facility-wide emission levels (including Unit #1) of 1,439 tpy for NOX and 721 tpy for SO2.  If the control technologies successfully reduced NOX and SO2 emissions, GVEA was to request ADEC reduce permitted emissions limitations to reflect the technology.  In the event of a pollutant haze visible within DNPP, GVEA was (within 90 minutes of notification by NPS or ADEC) to reduce combined emissions to existing emission levels (200 lbs/hr NOX and 150 lbs/hr SO2) for 12 hours.  This would continue by further 12-hour increments until it was agreed the plume was no longer detectable.  Through DOE funds, GVEA installed and operated a CEM for NOX and SO2.  GVEA was to lend technical and administrative support for any DOI and DOE studies.  GVEA was to provide fly ash and ash slag to the NPS upon request.  GVEA was to provide $25,000 per year to the NPS to fund air pollution projects.  GVEA was to schedule one of two Unit #1 maintenance shutdowns during the June, July, August time period.  After signing the MOA, GVEA applied immediately for all necessary permit modifications to incorporate the agreements and make them enforceable.

Alaska Department of Environmental Conservation - ADEC was to assist in disagreements between DNPP and GVEA in the event of pollutant plume detection.  Any agreement stipulations were to be incorporated as enforceable permit conditions into Permit to Operate No. 9231-AA0077.  Two years after HCCP start-up, DNPP and GVEA superintendents were to meet and discuss if permit conditions put forth by the MOA were sufficient to protect air quality values and provide appropriate energy needs.  DNPP and GVEA superintendents could propose permit revisions at that time.  If DNPP and GVEA were unable to reach agreement on proposed permit revisions, the Dispute Resolution Act was recommended.  The Dispute Resolution Act requires designation of three arbitrators--one from each organization, and one neutral--to be agreed or appointed by a judge.  If pollutant events occur more than 10 times in a six‑month period, then superintendents will meet to agree on further emission limitations.  If DNPP and GVEA were unable to reach agreement on further limitations, the Dispute Resolution Act was again recommended.

ADEC performed an ambient air quality analysis incorporating provisions from the MOA.  Emissions were found to comply with air quality increments set out in 18 AAC 50.020(b) and air quality standards set out in 18 AAC 50.202(a).  Associated impacts were assessed and no adverse impacts were expected to occur.  ADEC took public comment from March 15 to April 15, 1994.  The final permit and TAR were released on May 6, 1994.

Condition 26 of the May 12, 1994 Permit to Operate 9431-AA001 required GVEA to develop, in consultation with the NPS and ADEC, a Visibility Monitoring Plan.  This Visibility Monitoring Plan addressed monitoring locations, methods, operations and quality assurance procedures, and monitoring schedules.  The objective of the plan was to collect sufficient visual and instrumental data to:

1. Provide reasonable assurance that NOX, SO2 and particle emissions from the HCCP and Unit #1 sources did not adversely impair visibility within the Class I area of the DNPP; and,

2. Evaluate any trained NPS observer’s reports of visibility impairment for their potential attribution to NOX, SO2, and particle emissions from operation of the HCCP and Unit #1 sources.

The case study illustrates the importance of good modeling and monitoring tools to assess visibility impairment.  Disagreements with modeling and monitoring issues prolonged the process of permit issuance.  However, a cooperative approach between affected agencies helped to develop a solution that addressed all concerns in a reasonable way, and help avoid litigation.
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�	Based on modeling the NO2 emissions from both sources, rather than summing the north and south view results.  (North and south view results are not additive, as each modeling run was performed separately.)






