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PETITION FOR RECONSIDERATION 

Protection of Visibility: Amendments to Requirements for State 
Plans, 82 Fed. Reg. 3078 (January 10, 2017) Docket # EPA— 
HQ—OAR-20 1 5-0523 1. 

The State of Alaska respectfully petitions the Administrator of the U.S. 

Environmental Protection Agency (""EPA" or Agency") pursuant to Section 

307(d)(7)(B) of the Clean Air Act (CAA) (42 U.S.C. § 7607(d)(7)(B)) for 

reconsideration of the above rule ("Regional Haze Rule") as it applies to Alaska. 

Specifically, Alaska requests that the EPA Administrator (1) grant reconsideration of



the Regional Haze Rule with respect to the EPA's treatment of international air 

emissions impacting Alaska, and (2) stay the Final Rule, as it applies to Alaska, 

pending completion of reconsideration. Alaska incorporates by reference its prior 

comments on the Regional Haze Rule and the Proposed Regional Haze Guidance 

Document. I 

Alaska requests reconsideration of the Regional Haze Rule because EPA, in its 

rush to adopt a rule by the end of the Obama Administration, adopted a Final Rule 

that failed to respond to Alaska's specific and unique concerns raised in its comments 

on the Proposed Rule, Instead, EPA adopted a"one-size-fits-all" rule that may 

address international sources of haze in the lower 48 contiguous states bordering 

Mexico or southern Canada but ignores Alaska's unique geography as an Arctic state 

impacted by Asian dust from Russia and China and Arctic Ilaze from Asia and 

Europe.

EPA, without an adequate opportunity for Alaska to comment, adopted in the 
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Final Rule modelling requirements that Alaska — as opposed to the federal 

'	 August 10, 2016 Comments of Alaska Department of Environmental 
Conservation, Division of Air Quality by Director Denise Koch on the Proposed 
Regional Haze Rule (Exhibit 1) and August 10, 2016 Comments of the Western 
States Air Resources Council which includes the State of Alaska as a Member on the 
Proposed Regional Haze Rule (Exhibit 2); August 19, 2016 Comments of Comments 
of Alaska Department of Environmental Conservation, Division of Air Quality by 
Director Denise Koch on the Draft Guidance on Progress Tracking Metrics, Long- 
term Strategies, Reasonable Progress Goals and Other Requirements for Regional 
Haze State Implementation Plans for the Second Implementation Period (Exhibit 3); 
August 22, 2016, Comments of the Western States Air Resources Council (Exhibit 
4). https://www.regulations.gov/document?D=EPA-HQ-OAR-2015-0531-0498 
https://www.reguIations.gov/doeket?D=EPA-HQ-OAR-2016-0289  
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government -- "quantify" international emissions from Asia and Europe using 

modelling science while also stating in the rule that the modelling science does not 

now exist. The modelling and control of international haze impacts to Alaska's 

Federal Class 1 Priority areas is a federal responsibility under the Clean Air Act 

("CAA") and the Administrator should reconsider the Regional Haze Rule's attempt 

to shift these responsibilities to Alaska without the science and funding being in 

place. To do otherwise, is to ultimately make Alaska residents unfairly bear the 

burden of additional emission controls to address international haze not of their 

making. 

Basis for Petition and Requested Relief 

This Petition focuses on the international emissions aspects of the Final Rule 

as they apply to Alaska and EPA's rationale for 1) imposing modelling requirements 

on Alaska and 2) requiring Alaska to utilize modelling that EPA concedes is 

currently not "able to adequately represent the impacts of international anthropogenic 
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sources on visibility."2 As a result of these actions and EPA's not to providing timely 

regulations, site specific guidance, and tools for the implementation of the revised 

Regional Haze Rule's international emissions provisions, Alaska is in the untenable 

position of facing short-term requirements to reduce regional haze under the CAA 

without the means to meet them. 

82 Fed. Reg. 3,104. 
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A.	 Reconsideration 

Section 307(d)(7)(B) of the CAA requires the EPA to convene a proceeding 

for reconsideration of a rule if a party raising an objection to the rule "can 

demonstrate to the Administrator that it was impracticable to raise such objection 

within [the public comment period] or if the grounds for such objection arose after 

the period for public comment (but within the time specified for judicial review) and 

if such objection is of central relevance to the outcome of the rule." The requirement 

to convene a proceeding to reconsider a rule is thus based on the petitioner 

demonstrating to the EPA both: (1) that it was impracticable to raise the objection 

during the comment period, or that the grounds for such objection arose after the 

comment period but within the time specified for judicial review (i.e.; within 60 days 

after publication of the final rulemaking notice in the Federal Register, see CAA 

section 307(b)(1)); and (2) that the objection is of central relevance to the outcome of 

the rule. 
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This petition for reconsideration is appropriate because: (1) the objections 

raised in this petition are based on actions that EPA took for the first time in the Final 

Rule or developments (or lack thereof) since promulgation of the Final Rule, thus 

Alaska could not have raised them during the comment period on the Proposed Rule; 

and the objections arose during the period for seeking judicial review of the Final 

Rule; and (2) Alaska's objections are of central relevance to the outcome of the 

rulemaking. For the reasons presented below, EPA should immediately reconsider the 

Final Regional Haze Rule as to Alaska both to address the international air emissions 
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aspects of the Final Rule, as well as to provide through rulemaking the tools needed 

for its implementation. 

B.	 Administrative Stay 

EPA should also grant immediate administrative relief to alleviate the 

hardships imposed on Alaska. Specifically, Alaska requests that EPA immediately 

stay the effectiveness of the Final Regional Haze Rule on Alaska, pursuant to CAA § 

307(d)(D)(B) and EPA's general rulemaking authority under CAA § 301(a). The stay 

should remain in place until EPA promulgates, pursuant to the CAA's rulemaking 

provisions, the regulations, tools, and guidance required under the Act's visibility 

protection for Federal Class I Priority Areas under CAA § 169A. 

II.	 The Clean Air Act Places Responsibility on EPA for the Quantification and 
Modelling of International Air Impacts on Downwind Federal Class I Priority 
Areas. 

In 1977, Congress directed EPA, and, in 1990, EPA and Federal Land 

Managers, to "identify the classes or categories of sources and the types of air 
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pollutants which, alone or in conjunction with other sources or pollutants, may 

reasonably be anticipated to cause or contribute significantly to impairment of 

visibility" in Federal Class I Areas. 42 U.S.C. § 7491(a)(3). EPA was directed to 

identify "methods for identifying, characterizing, determining, quantifying, and 

measuring visibility impairment in Federal [Class I Priority Areas]" and "modelling 

techniques (or other methods) for determining the extent to which manmade air 

pollution may reasonably be anticipated to cause or contribute to such impairment." 

42 U.S.C. § 7491(a)(3)(A) &(B). Congress also gave EPA the responsibility of 
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promulgating regulations under § 7491(a)(4) to "assure ... reasonable progress 

toward meeting the national goal." Congress directed EPA "to provide guidelines to 

the States, taking into account the recommendations under subsection (a)(3) of this 

section on appropriate techniques and methods for implementing this section." 

42 U. S.C. § 7491(b)(1). 

"In 1990, Congress amended the Clean Air Act again, adding § 169B in an 

attempt to prompt EPA to further address visibility in national parks and wilderness 

areas. See Clean Air Act Amendments, Pub.L. No. 101-549, § 816, 104 Stat. 2695 

(1990) (current version at 42 U.S.C. § 7492). Section 169B requires, among other 

things, that EPA undertake research to identify "sources" and "source regions" of 

visibility impairment in Class I areas, consider designating transport commissions to 

study the interstate movement of pollutants, and establish a transport commission for 

the Grand Canyon National Park. See 42 U.S.C. § 7492." American Corn GroweNs 

Assn v. Environmental Protection Agency, 291 F.3d 1, 4(D.C. Cir. 2002). 
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Specifically, 42 U.S.C. § 7492(a)(C) required EPA to research "adaptation of 

regional air quality models for assessment of visibility." 42 U.S.C. § 7492(e) requires 

that the Administrator shall take these studies and reports into account in carrying out 

the Administrator's regulatory responsibilities under 42 U.S.C. § 7491 (1977 

Visibility Protections for Federal Class I Areas). 
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EPA proceeded to develop the studies and reports directed by Congress in the 

1990 Clean Air Act Amendments. After notice and comment, EPA then published a 

final 1999 Regional Haze Rule on July 1, 1999.3 

A.	 The 1999 Regional Haze Rule Recognized EPA's Responsibility to 
Address International Emissions Impacting Regional Haze 

The 1999 Regional Haze Rule (1999 Rule) placed responsibility on EPA to 

address international emissions: 

If the State finds that international emissions sources are responsible for 
a substantial increase in emissions affecting visibility conditions in any 
Class I area or causing a deficiency in plan implementation, the State 
jnust submit a technical demonstration to EPA in support of its finding. 
If EPA agrees with the State's finding, EPA will take appropriate action 
to address the international emissions through available mechanisms.4 

The 1999 Rule went on to assure States with Class 1 areas affected by international 

emissions that: 
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... the EPA will not hold States responsible for developing strategies to 
"compensate" for the effects of emissions from foreign sources. 
However, the States should not consider the presence of emissions from 
foreign sources as a reason not to strive to ensure reasonable progress 
in reducing any visibility impairment caused by sources located within 
their jurisdiction.5 

The 1999 Rule allowed States the opportunity to submit a demonstration to account 

for impacts from sources that are outside the control of the states which would be 

added to the 2064 endpoint goal of natural visibility. 

3	 See 64 Fed. Reg. 35,714. 

4	 64 Fed. Reg. 35,747 (July 1, 1999); see also 64 Fed. Reg. 35,736. 

5	 64 Fed. Reg. 35,755. 
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B.	 EPA Approval of Alaska's Regional Haze SIP Finding that "There is a 
Significant Contribution to Visibility Impairment From International 
Sources." 

In response to the 1999 Rule, Alaska submitted a Regional Haze State 

Implementation Plan (SIP) in April 2011 documenting that Alaska is impacted by 

long-range transport of aerosols from international sources in the form of both arctic 

haze and Asian dust. Alaska reviewed its in-state sources and applied the required 

Best Available Retrofit Technology (BART) to those sources. 

Alaska's SIP showed that visibility in Alaska's Federal Class I areas is 

minimally impaired by regional haze. Natural visual range is considered to be 140 

miles and in 2002, the natural visual range at Denali National Park and Preserve was 

approximately 133 miles. 6 In comparison, in the same time period, visibility in Class 

I areas in the Western United States was approximately 35-90 miles and in the 

Eastern US was only 15-25 miles.7 

In approving Alaska's Regional Haze SIP in 2013, EPA agreed that Alaska 
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had demonstrated "evidence that there is significant contribution to visibility 

impairment from international sources (such as Asian dust, and Arctic Haze)." 8 As 

detailed in Alaska's Regional Haze SIP, the primary sources of visibility degradation 

in Alaska's Class I areas are from dust and anthropogenic emissions originating in 

6	 Alaska SIP III.K.I-2, February 11, 2011 (Exhibit 5). 

'	 Id. 

g 77 Fed. Reg. 11035 (February 24, 2012)(Proposed Rule, Approval and 
Promulgation of Implementation Plans: State of Alaska; Regional Haze State 
Implementation). Final Rule, 78 F.R. 10546 (February 14, 2013). 
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Asia, Arctic haze and regional wildfires. g Once a state demonstrates international 

emissions impairment to visibility, it is EPA's obligation to "take appropriate action 

to address the international emissions through available mechanisms".10 

However, since the approval of the Alaska Regional Haze SIP, Alaska has not 

received technical information from EPA which Alaska could use to estimate and 

quantify the impact of international emissions on haze impacts on Class 1 federal 

areas. As detailed below, EPA -- rather than pursuing international haze controls or 

developing this information as required by the CAA -- instead switched course in its 

2017 Regional Haze Rule by shifting this responsibility to Alaska. As explained 

below, the Final Rule now requires quantification of international impacts using 

undeveloped methods and modelling by Alaska as part of a second implementation 

period SIP in order to show reasonable progress towards the national goal of natural 

visibility. 
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III.	 EPA Should Reconsider its SIP Requirements for the Quantification of 
International Emissions Impacting Regional Haze in Alaska and Stay the Rule 
Pending Reconsideration. 

A.	 May 2016 Proposed Rule. 

On May 4, 2016, EPA published its proposed rule, entitled "Protection of 

Visibility: Amendments to Requirements for State Plans" ("Proposed Ru1e")." EPA 

proposed, among other things, to adjust the due date for submittal of state 

9	 Alaska SIP Appendix K.3-3 through K.3-9 (Exhibit 6). 

10	 64 Fed. Reg. 35,747; see 42 U.S.0 § 7491(a)(4). 
11	 81 Fed. Reg. 26942. 
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implementation plans ("SIPs") for the second planning period of the CAA regional 

haze program. Further, EPA proposed substantive changes to that program's 

requirements, including requirements applicable to reasonable progress goals 

("RPGs") and long-term strategies ("LTSs") and changes to the way in which days 

are selected for purposes of tracking progress toward natural visibility conditions. 

EPA also proposed changes applicable to the form and content of the regional haze 

program's five-year progress reports. In addition, EPA proposed revisions to the 

reasonably attributable visibility impairment ("RAVI") provisions intended to 

address what has been called "plume blight." EPA's intention in proposing these 

revisions is to "continue steady environmental progress in the regional haze program 

while streamlining its administrative aspects that do not add to environmental 

protection." 12 

Shortly after issuing the Proposed Rule, EPA published and solicited comment 

on Draft Guidance on Progress Tracking Metrics, Long-Term Strategies, Reasonable 
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Progress Goals and Other Requirements for Regional Haze State Implementation 

Plans for the Second Implementation Period ("Proposed Regional Haze Guidance"). 13 

The Rule and the Guidance have overlapping content and overlapping comment 

periods, yet EPA treated them as wholly independent actions. While the Proposed 

Rule and Propo.sed Regional Haze Guidance serve different purposes, they apply to 

12	 81 Fed. Reg. 26951. 

13	 81 Fed. Reg. 44,608 (July 8, 2016). 

State of Alaska
	

EPA-HQ-OAR-2015-0531 
Petition for Reconsideration

	
Page 10 of 19



the same program and both provide guidance on how states should develop 

implementation plans to address visibility. 

The final Regional Haze Rules adopted on January 10, 2017 made changes to 

the 1999 Rule's requirements that states have to meet for the second and subsequent 

implementation periods as they develop programs for the protection of visibility in 

mandatory Class I areas. More specifically, the Final Rule revised the way in which a 

set of days during each year is to be selected for purposes of tracking progress 

towards natural visibility conditions; aspects of the requirements for the content of 

progress reports; updated the provisions for reasonably attributable visibility 

impairment, and revised the requirement for consultation with federal land managers. 

Administrative changes include a onetime adjustment to the due date for the next 

SIPs (from 2018 to 2021), revised the due dates for progress reports; and changed the 

requirement that progress reports be submitted as formal SIP revisions to documents. 

B.	 Discussion of International Air Impacts in the Proposed Rule 

^ 
a: o 
W N 

^ W F o 
a^'==' o J}UCA 

W Z Q to LL Z Q W Yh
IC
  w 

OOmWJ^ 
w

W c^aao ^Qa="i-°+ 
F- tyJ p ^ auj 

0
OCZ 
00 

W LLQu"Va 
^W ^Q 
^ o 
LL 0

In its Proposed Rule, EPA requested comments on two approaches for 

accounting for "Impacts on Visibility From Anthropogenic Sources Outside the 

U.S." 14 EPA assured States that: 

... it has never been the intention of EPA that states be obligated to 
compensate for haze impacts from anthropogenic international 
emissions by adopting more stringent emission controls on their own 
sources. We also wish to note that impacts from natural sources in other 
countries should be considered part of natural visibility conditions. 
States have flexibility under the Regional Haze Rule to justify and use 
values for natural visibility conditions that include such effects. We 

14	 81 Fed. Reg, 26,956. 
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believe the proposed change regarding the number of days in a year are 
used for tracking progress (see Section IV.0 of this document), when 
supplemented by our planned guidance on this topic, will adequately 
address international impacts related to significant wildland fires in 
Canada and Mexieo and dust storms in Mexico (and perhaps also dust 
storms in northern Africa). ^ 5 

The Proposed Rule noted that it is the responsibility of "the federal government, 

much more than of the states, to work with other countries to make such reasonable 

progress." 16 EPA then stated: 

We believe that that it may be appropriate for states to adjust the 
reasonable progress goal framework, including their progress reports, to 
explicitly take into account international impacts from anthropological 
sources, but only when and if these impacts can be estimated with 
sufficient accuracy. ... However, we are not convinced that such 
impacts can be estimated with sufficient accuracy at this time, in part 
due to great uncertainty about past, present and future emissions from 
sources in other countries. However, it may be that by the time some 
future periodic comprehensive SIP revisions are to be prepared, for 
some states possibly as early as when preparing their second SIP, 
methods and data for estimating international impacts will be 
substantiallv more robust. 
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... We believe that this adjustment should be permitted only if the 
Administrator determines the international impacts from anthropogenic 
sources outside the United States were estimated using scientifically 
valid data and methods. 

Id. (emphasis added). 

C.	 Alaska's Comments. 

Alaska, which had already received EPA approval of its SIP recognizing 

international air impacts both from natural international sources and international 

anthropogenic sources, commented on the proposed rule noting that EPA was 

15	 81 Fed. Reg. 26,956. 

16	 81 Fed. Reg. 26,956. 
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ignoring the Asian Dust and Arctic Haze international air impacts on Alaska.17 

Alaska noted that 1) EPA has never funded or modelled the international air 

emissions impacting Alaska and 2) the changes in tracking days to account for fires 

in Mexico or Canada or dust storms in Mexico and northern Africa does not address 

Alaska's international air impacts. 18 Alaska also commented on the later July 2016 

guidance document that EPA stated in the Proposed Rule would be helpful in 

addressing natural visibility based on international wildland fires. 19 Unfortunately, 

for reasons that EPA has never explained to Alaska, the Proposed Guidance's 

visibility methodology actually makes Alaska's visibility progress worse rather than 

an improvement. 20 Finally, Alaska commented on the Proposed Rule asking for 

guidance on the scientific methods needed to quantify international air impacts and 

raised concerns about "a significant strain in terms of staff work load and funding" 

and Alaska being "left to try out multiple approaches which might not result in 

exclusion of international source contributions over which the state [has] no 
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control." 21 EPA failed to address Alaska's comments and adopted a rule requiring 

modelling -- the methods for which it conceded did not now exist.Z2 

17	 Comments at 1, Attachment at 4(Exhibit 1). 
18	 Comment Attachment at 3-4 (Exhitbit 1). 
19
	Id. 

zo	
Id. 

21	 Comment Attachment at 4(Exhibit 1). 
22	 81 Fed. Reg. 3104, 3100 (reference to photochemical modelling); Proposed 
Regional Haze Guidance at 60, 63 (referencing proposed revisions to 40 CFR 51 
Appendix W, Guideline on Air Quality Models as providing that photochemical grid 
State of Alaska	 EPA-HQ-OAR-2015-0531 
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In the Proposed Rule EPA recognized that it was the role of the federal 

government to work with other countries to make reasonable progress on 

international haze contributions from those countries. 23 But EPA's transboundary 

coordination efforts have been targeted towards emissions originating in Canada and 

Mexico; not Alaska's impacts from sources in Asia and Europe. EPA made 

significant changes to the Regional Haze Rule for states to acquire emission 

information from upwind states but no effort was made to discuss how states were to 

obtain information from Asian and European sources. EPA ignored that Alaska is an 

Arctic State impacted by Asian and European air sources. 

D.	 The Final January 2017 Regional Haze Rule Requires Alaska to 
Quantify International Air Impacts Using Methodologies EPA 
Concludes Have Not Been Developed. 

The Final Rule uses anthropogenic impairment to select the 20% worst days 

focusing attention on the portion of impairment that states or EPA are able to control. 

Consistent with that objective is the recognition that contributions to impairment 
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come from broad geographical areas that require the development of cooperative 

regional solutions. 

Following the 1990 CAA Visibility Amendments, the country was divided 

into regional partnerships that share information needed to model source 

contributions, assess the benefits of alternate controls, and select measures required 

to demonstrate progress towards attainment. Alaska is a member of the Western 

models should be the generally preferred approach for estimating source impacts on 
secondary PM concentrations.). 
23	 81 Fed. Reg. 26,956. 
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Regional Air Partnership (WRAP) and has benefited from past regional haze analysis 

activities (modeling, control programs, etc.). However, the modelling coordinated by 

WRAP did not include modelling for international emissions that impact 

Alaska. Consequently, the EPA guidance for selecting the 20% most impaired days 

and recalculating the glide path that contribute to future control programs is flawed in 

that it focuses on assumed international emissions from Canada, Mexico and the 

Gulf and wildfire impacts in the contiguous states. EPA's guidance in the selection 

of the 20% most impaired days results in an elevation of Alaska's glide path 

disproportionate from the glide path adjustments made for the contiguous 

states. Alaska also does not benefit from regional photochemical modeling of source 

contributions to impairment at its Class 1 sites. 

Yet in the response to comments regarding international impacts, EPA stated 

in the Final Rule that beyond what it had already done for the lower 48 contiguous 

states it "is not providing estimates of international anthropogenic impacts or 

guidance for calculating those impacts at this time." 24 And that it "does not have a 

near-term plan to develop guidance on estimating international anthropogenic 

impacts or to provide such estimates specifically for the purpose of regional haze 

SIPs."25 EPA stated that "[a]lthough we do not believe such estimates and models are 

currently able to adequately represent impacts of international anthropogenic sources 

on visibility, we acknowledge that this is an area of active research and development 

24	 82 Fed. Reg, 3,104. 
25	 82 Fed. Reg. 3,104. 
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may lead to adequate estimates in time for the development of SIPs for the second 

implementation period. " 26 EPA then adopted a final rule requiring that the states 

demonstrate such impacts using "scientifically valid data and methods."27 

As a result, unlike its other peers subject to the Final Rule, Alaska is left in the 

untenable position of preparing an update Second Implementation Plan under a new 

more stringent standard that EPA concedes it does not believe can be met. As a result 

of the new Rule, Alaska is faced with: 

• A revised selection protocol that produces visibility levels in excess of the 

"glide path"28 reversing findings from the previous SIP which requires the 

state to consider additional controls.29 

• A requirement to use modeling to assess source contributions and controls to 

visibility impacts, when no model has been configured to represent the 

meteorological and source contributions to aerosol formation in Alaska.30 
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26	 82 Fed. Reg. 3,104. 

2'	 82 Fed. Reg. 3,125 (§ 51.308(f)(1)(vi)(B)). 

28	 The Regional Haze Ru1e mathematical curve between baseline (2000-2004) 
conditions and natural conditions (2064). 
29	 40 CFR 51.302(b); 81 Fed. Reg. 44,608, July 8, 2016, Draft Guidance on 
Progress Tracking Metrics, Long-term Strategies, Reasonable Progress Goals and 
Other Requirements for Regional Haze State Implementation Plans for the Second 
Implementation Period, Section 4.6, pg. 18. 
30	 81 Fed, Reg. 44,608 (July 8, 2016) Draft Guidance on Progress Tracking 
Metrics, Long-term Strategies, Reasonable Progress Goals and Other Requirements 
for Regional Haze State Implementation Plans for the Second Implementation Period, 
pg. 24 and 57. 
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• The option to develop a method of representing international source 

contributions to aerosol formation in Alaska and use it to select the portion of 

source contributions over which the state has contro1.31 

• The submittal of the method of representing international source contributions 

to EPA and related SIP with a request for approval.32 

• The preparation of a SIP that does not reflect the contribution of international 

sources in the event that the method developed to reflect international sources 

is not approved.33 

Since Alaska has no expertise in statewide/regional (i.e., large scale) photochemical 

modeling, it is faced with investing significant resources, at a time of=constricted 

budgets, into a SIP that will necessarily over control in-state anthropogenic sources to 

offset contributions from international sources (because approval of a transport 

methodology is unlikely). 

Foreign emissions and extreme event wildfire emissions are out of Alaska's 
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control. The effect of these emissions must be isolated and considered separately 

from controllable emissions within the State regional haze SIP. International 

transport is a complex phenomenon and is the subject of ongoing EPA research; 

consequently, EPA -- not the impacted states -- should bear the responsibility for the 

31	 40 CFR 51.308(f)(1)(vi)(B); 81 FR at 26954/1 (explains that states have the 
flexibility to justify and use values for natural visibility conditions that include 
anthropogenic international emissions). 

32	 40 C.F.R. § 308 (f)(1)(vi)(B). 
33	Id. 
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development of inethods and guidance for quantifying transport impacts. Left to their 

own devices, impacted states will develop different methods of quantifying transport 

impacts on loeal visibility; which would undermine the original intent of maintaining 

a consistent approach among states. This would require EPA to pick and choose 

which methods are acceptable (and consistent) while burdening states with 

duplicative analysis efforts and uncertain outcomes. This is a situation that 

necessitates EPA leadership. 

Alaska was not given an adequate opportunity to comment on these important 

topics because EPA did not consider Alaska's geographic situation and 

circumstances. To require modelling using methodologies that EPA says do not now 

exist and that have never been applied to Alaska is arbitrary and capricious and a 

violation of the Administrative Procedures Act. Alaska was not allowed the 

opportunity to point out that the timeline of the final rule -- with the new requirement 

to confer with federal land managers -- provides no time at all for this undeveloped 
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science to develop and for Alaska to implement the required methodologies and 

gather this data. Alaska was not given an adequate opportunity to comment on these 

impacts because EPA chose in the final rule to simply punt on the required 

methodology. Congress directed EPA to do this international air source work in 1977 

and again in 1990. EPA cannot shift this responsibility to the single Arctic State in 
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the Nation by stating it "does not have a near-term plan to develop guidance on 

estimating international anthropogenic impacts or to provide such examples."34 

C.	 Conclusion 

Alaska requests that EPA reconsider the international air impacts aspects of 

the Final Rule and the Proposed Regional Haze Guidance in order to provide Alaska 

a meaningful opportunity to comment on the Final Rule, Draft Guidance, and the 

interplay between the two. Since EPA's approval of Alaska's Regional Haze SIP 

acknowledges international transport impacts, Alaska requests that it be allowed to 

retain the original method of selecting the 20% worst days until EPA provides 

international transport quantification guidance and support applicable to impacts to 

Alaska's Federal Class 1 areas. 

Alaska has also filed a Petition for Review of the Final Regional Haze Rule 

with the D.C. Circuit Court of Appeals. Alaska hopes that the EPA Administrator's 

granting of this Request for Reconsideration of the Rule will enable Alaska and EPA 
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to stay such briefing so that these issues can be resolved at the administrative level. 

Respectfully submitted, 

JAHNA LINDEMUTH 
ATTORNEY GENERAL 

By.
Preck C. Tostevin 
Senior Assistant Attorney General 
Alaska Bar No. 8906032 

34	 82 Fed. Reg. 3,104. 
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August 10, 2016 

U.S. Environmental Protection Agency 

EPA Docket Center (EPA/DC) 
1200 Pennsylvania Avenue, N.W, 
Washington, DC 20760 
Docket ID No. EPA-HQ-OAR-2015-0531 

Subject:	 Proposed Regional Haze Rule 

Dear pocket Manager: 

The Alaska Department of Environmental Conservation (ADEC) Division of Air Quality has 
reviewed the U.S. Environmental Protection Agency's (EPA's) proposed Regional Haze Rule 
(RHR) amendments, published in the Federal Register on May 4, 2016 (Pederal Register, Vol. 40, 
No. 51 & 52). We appreciate the opportunity to provide input on this important program. ADEC 
is reviewing the associated Draft Guidance on Progress Tracking Metrics, Long-term Strategies, Reasonable 
Progress Goals and Other Reguirements for Regional Ha^e State Implementation Plans for the Second 
Implementation Period, ' and anticipates commenting on the guidance separately. Comments on the 
draft guidance document are currendy due on August 22, 2016. 

The proposed RHR amendments would impact the second implementation period for the RHR. Given 
the remoteness and limited access to Alaska's Class I areas, Alaska's small population, lack of major 
industry beyond oil and gas extraction, and past studies,' ADEC thinks that most impairment in 
Alaska originates from natural and international sources.' 

ADEC provides more detailed comments in our attachment. This letter highlights specific areas of 
importance or concern. 

1 "Draft Guidance on Progress Tracking Metrics, Long-Term Strategies, Reasonable Progress Goals and Other 
Requirements for Regional Haze State Implementation Plans for the Second Implementation Period" and 
"Technical Support Document (TSD), Revised Recommendations for Visibility Progress Tracking Metrics for the 
Regional Haze Program", U.S. Environmental Protection Agency, July 2016. 

Z Air Resource Specialists, Inc., and C.F. Cahill (2003). Final Report on the Results from the Poker Flat, Denali 
National Park and Preserve, and Trapper Creek CASTNET Protocol Sites luly 1998 through lune 2001. Prepared for 
the National Park Foundation, 1101 117th Street NW, Suite 1102, Washington D.C. 20036, August 2003 (77 pages). 

3 Wilcox, W.J. II., The Origin and Composition of Aerosols in the Alaska Airshed, PhD Thesis, University of Alaska 
Fairbanks, Dept. of Chemistry, 2001.
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ADEC supports the EPA effort to recognize the contributions to regional haze from international 
sources outside the states control. However, because of the ambiguity of the rule text, this 
recognition will have little immediate benefits for Alaska. ADEC requests that the final rule provide 
more specificity concerning the requirements imposed on the state in a demonstration, the EPA 
review process for examining a state submission, and what `scientifically valid' constitutes 

Alaska has four Class I areas within the state: Denali National Park and Preserve (DNPP), Tuxedni 
Wilderness Area, Simeonof Wilderness Area, and Bering Sea Wilderness Area. DNPP is the only 
Class I area accessible by roads and the National Park Service closely regulates travel within its 
borders. The other three Class I areas are remote, with limited access and no power grid 
infrastructure. The Bering Sea Wilderness Area was considered by EPA to be so remote from 
electrical power and people that it would be impractical to collect routine aerosol samples.' Alaska is 
requesting that this consideration continue. 

For the Denali Class I site, the draft guidance document does not include the Trapper Creek 
IMPROVE monitoring site (TRCR1) data. It uses the Denali IMPROVE monitoring site (DENA) 
data to calculate the reasonable progress goal and uniform rate of progress (URP). The EPA- 
approved (78 FR 10546; effective March 18, 2013) Alaska Regional Haze State Implementation Plan 
(SIP) (III.K.3-12, adopted February 11, 2011) designates the Trapper Creek IMPROVE monitoring 
site (TRCR1) as an official IMPROVE monitor for the Denali Class I area. EPA needs to continue 
to use the TRCR1 site and its data as the official IMPROVE monitor for purposes of its rules and 
guidance development. ADEC requests that if EPA performs regional haze-related calculations or 
analyses with data from the DENA site, the same analyses should also be made for TRCR1. 

ADEC supports the EPA proposal to change the submission date for the second implementation 
period from 2018 to 2021. ADEC also supports the proposal that progress reports need not take the 
form of a SIP revision. This will help the state to more efficiently accommodate the variety of 
changes that were proposed within the revised rule text as well as changes made to other air quality 
programs. 

The 1999 RHR rule did not specify 2064 as the year by which a state must attain natural conditions. 
However, the URP glidepath was calculated between the baseline period and 2064. Therefore, ADEC 
already identified 2064 as the year the state must attain natural visibility and reasonable progress are 
set to achieve that target. The proposition that the baseline period be defined as 2000 — 2004 with the 
glidepath starting at December 31, 2004 with the average of these annual values is consistent with the 
understanding held by the state since the baseline calculations were performed. ADEC does note, 
however, that no progress report or SIP is due in the 2064 target year (a progress report will be due in 
'63 and a SIP in '68). Further, while 2064 is identified as the year a Class I area must attain natural 
visibility, the rule does not specify whether or how a state's regional haze reporting requirements may 
change once a Class T area obtains natural conditions or when states will no longer be required to 
subnut updated SIPs. 

ADEC agrees with WESTAR that the Reasonably Attributable Visibility Impairment (RAVI) 
provisions can be eliminated because they have been supplanted by the remaining provisions of the 

4 EPA, Guidance for Tracking Progress Under the Regional Naze Rule (September 2003), available at 
https://www3.epa.gov/ttn/amtic/files/a mbient/visible/tracking. pdf
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Rcgional I-Iaze Program. Control stratcgy decisions can and should bc incorporatcd into an ItH SIP 
through the Iong-tcrm strategy devclopment process, not a separate RE1VI proccss. 

Also included in thc WLSTAR comments, and of concern to Alaska, is the need to include 
considcration ofvisibility improvement as a factor whcn applying thc four-factor analysis to 
potential control measuxes. Givcn the rcmote locations of stationary sources and sparse populatdon 
of Alaska, distances frotn emission sources to Class I areas can bc signihcant and may limit the 
benefits of potentially costly controls on visibility. Specifzcally including visibility improvement as a 
hfth factor in the control analysis would hclp make cicar that cmission controls are feasible, cost- 
effective, and necessary to irnprove visibility conditions at a speci&c Class I area. 

ADEC recognizes that EPA's proposed rule and guidance need to bc undcrstood togcthcr to fully 
appreciate the impact of the rulc on future efforts to improve visibility. Our initial review of the 
Guidance and "I'echnical Support documents indicate that additional timc will be necded in ordcr to 
providc a thorougll and thoughtful response on the comprehcnsive changes proposed througli the 
combination of rule and guidance. ADEC plans to provide further comments during the public 
revicw period for the draft guidance and looks forward to continued dialogue with EPA, FLMs, 
western states, and tribes on rcgional haze planning requircmcnt.s. 

Sincerely, 
^_..	^ 

Denise Koch, Director 
Division of Air Quality 

rnslosure: ADEC Commcnts on Proposed Regional 1-ia7c Rule 

cc: Larry Hartig, ADEC/Commissioner 
Alicc Gdwards, ADEC/Deputy Commissioncr 
Barbara Trost, ADEC/Air Monitoring & Quality Assurance Program Manager 
Cindy Hcil, ADEC/Air Non-Point & Mobi]e Sources Program Manager 
)ohn Kuterbach, ADI:C/Air Permits Program Manager 
Sara Longan, DNR/OEfice of Project Management and Permitting Director
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Alaska Department of Environmental Conservation (ADEC) 
Comments on Proposed Regional Haze Rule (Federal Register, Vol. 40, No. 51 & 52) 

This attachment provides specific comments on the proposed Regional Haze Ruie (RHR) amendments, 
published in the Federal Register on May 4, 2016 (Federal Kegister, Vol. 40, No. 51 & 52). ADEC offers the 
following comments to assist the Environmental Protection Agency (EPA) in generally making the rule 
more practical for state implementation. It should be noted however that these comments are made in the 
absence of a completed review of the recent Draft Guidance on Progress Tracking Metrics, Long- Term Strategies, 
Reasonable Progress Goals and Other Requirements for Regional E-latie State Implementation Plans for the Second 
Implementation Period (EPA-457/P-16-001) Guidance and associated Technical Support Document (Revised 
Recommendations for Visibility Progress Tracking Metrics for the Regional Haze Program) and data file. 
ADEC recognizes that the proposed rule and guidance are critically linked and expects to provide EPA with 
further comments prior to the close of the public review period on the draft guidance. 

Section 301: Definitions 

• Alaska Department of Environmental Conservation (ADEC) supports the integration of the 
Exceptional Events Rule definitions as it will add consistency to the terms. 

• ADEC does not support the proposed alteration to the definition of `current visibility': 

EPA proposal: The period for calculating current visibility conditions is the most recent 5 year 
period preceding the required date of the progress report for which the data are available as of 6 
months preceding the required date of the progress report. 

ADEC instead proposes: The period for calculating current visibility conditions is the most recent 
5 calendar year period preceding the required date of the progress report for which the data are 
available as of 12 months preceding the required date of the progress report. 

Most of EPA data reporting requirements, like emissions inventory data or ambient monitoring, 
are based on calendar years. ADEC requests that EPA amend its rule to clarify that the current 
visibility is based on calendar years as well. This would help ensure consistency for technical air 
monitoring, emissions, and modeling analyses being conducted by states. 

Depending on how the EPA finalizes other aspects of the proposed rule, if the state is required to 
use data available within the past six months as well as give Federal Land Managers (FLM) 120 
days to review, and provide a 30 - 60 day public comment period (Section VII, 51.308, 26974 
column 1), the state could potentially have insufficient time to prepare a revision without amending 
the monitoring data midstream in the process. ADEC requests that EPA extend the air monitoring 
data timeframe to twelve months to allow the state adequate time to prepare a report, consult with 
the FLM and complete public comment. This is especially important for states such as Alaska that 
are impacted by wildfire smoke. Six months simply does not offer sufficient time to analyze the 
data, prepare a progress report/SIP, share it with the federal partners and submit it on time. In the 
case that a progress report or SIP take longer than 6 months to prepare, the State might have to 
update the data analysis for their Class I areas midway through the process to include new data that 
had been posted. Likewise it makes little sense to work with a preliminary number which then 
needs to be updated right before submittal of the progress report/SIP. 

Section 302: Reasonably Attributable Visibility Impairment (RAVI)
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• ADEC supports the Western States Air Resources Council (WESTAR) comments related to 
RAVI. Of particular note is the following comment recommending the sunsetting of RAVI. 

o Very few states in the country have experience with the RAVI process. In 2001, WESTAR 
reviewed six case studies in western states and one in Maine.' After reflection on lessons 
learned through experience, WESTAR offers a number of practical suggestions and 
requests for serious consideration by the EPA, in order to make RAVI a useful and 
predictable process. Some would argue that RAVI has outlived its usefulness and there is a 
real concern that RAVI would be used arbitrarilv if retained. WESTAR recognizes both 
pros and cons, and maintains there are good arguments for sunsetting RAVI if rule 
revisions cannot show a practical and workable purpose. 

o Alaska's work to address FLM visibility concerns regarding the Healy Power Plant was one 
of the facilities included in the WESTAR case study. This facility is well documented and 
included specifically in the Alaska Regional Haze SIP. It seems unlikely that other sources 
in Alaska would require additional specific attention under a RAVI approach given the 
significant and on-going planning efforts and implementation requirements of the Regional 
Haze program. 

Section 308: Regional Haze Program Requirements 

(b)(4) and (5): First implementation plans due under the regional haze program 

Regarding Best Available Retrofit Technologies (BARZ): The ADEC "Guidelines for best available 
retrofit technology under the regional haze rule", found in 18 AAC 50.260, were approved as part 
of Alaska's SIP on May 27, 2015. 18 AAC 50.260 established the process under which the BART 
eligible sources in Alaska were evaluated and BART control decisions were made. Therefore, all of 
Alaska's BART eligible sources are already addressed under an approved SIP and ADEC is not 
providing specific comment on these subsections of the proposal. 

(0: Requirements for periodic comprehensive revisions of implementation plans for regional haze. 

• ADEC supports the EPA proposal to change the submission date for the second implementation 
period from 2018 to 2021. ADEC also supports the proposal that progress reports need not take the 
form of a SIP revision. This timing will help state's more efficiently accommodate the variety of 
changes that are proposed within the revised rule text as well as changes made to other air quality 
programs. 

(0(2)(vi)(i): ADEC supports WESTAR's comments regarding the applicability of four-factor analysis. 
Reductions in anthropogenic visibility impairment should be the focus of the regional haze rule and 
the proposed rule revisions are a step in the right direction, As WESTAR cautions, applying controls 
to reduce anthropogenic emissions must be linked to reducing visibility impairment at the Class I 
areas. They believe the rule should supplement the statutory four-factor analysis of controls with a 
demonstration that visibility improvement will result from the controls. 

1 °RA BART and RA BART-like Case Studies," Western States Air Resources Council, June 2001, Prepared for the WESTAR 
Northern Air Managers Committee, the Western Regional Air Partnership and the Western Governors' Association. 
htt : www.westar.or^%RA%20BART°o20Template.html

2
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This is significant to Alaska. Given the remote locations of stationary sources and sparse population of 
Alaska, distances from emission sources to Class I areas can be significant and may limit the benefits 
of potentially costly controls on visibility. Specifically ineluding visibility improvement as a fifth factor 
in the control analysis would help make clear that emission controls are feasible, cost-effective, and 
necessary to improve visibility conditions at a specific Class I area. We may provide further comment 
on these concerns irn our comments on the guidance. 

Regarding Data Calculations and IMPROVE Monitoring Sites 

Alaska is very supportive that the purposed rule is seeking to change the way that the 20 percent most 
impaired days are calculated to only include contributions from anthropogenic sources. In doing so, 
the EPA has provided states with updated data from the baseline and first implementation period. The 
information that was provided to ADEC, however, is unclear. Further explanations of their origin is 
needed to understand the changes. For example, according to the updated information provided by 
the EPA, Denali National Park and Preserve (DNPP), which lustorically has some of the cleanest air 
in the nation'-, has shifted from being below the Uniform Rate of Progress (URP) line or glidepath to 
being above it. This is true for all Class I areas within Alaska and raises serious concerr-is of how 
anthropogenic contributions and natural conditions were calculated within the technical support 
document and the draft guidance 3 . ADEC requests that EPA provide additional clarification and 
explanation of the underlying data and calculations, which may result in further technical feedback 
from ADEC to EPA on this matter. 

For the Denali Class I site, the draft guidance document does not include the Trapper Creek 
IMPROVE monitoring site (TRCR1) data. It uses the Denali IMPROVE inonitoring site (DENA) 
data to calculate the reasonable progress goal and URP. The EPA-approved (78 FR 10546, 
effective March 18, 2013) Alaska Regional Haze SIP (III.K.3-12, adopted February 11, 2011) 
designates the Trapper Creek IMPROVE monitoring site (TRCR1) as an official IMPROVE 
monitor for the Denali Class I area. EPA should continue to use the TRCR1 site and its data as an 
official IMPROVE monitor. EPA should continue to use the TRCR1 site and its data as the 
official IMPROVE monitor for purposes of its rules and guidance development. In short, ADEC 
requests that if EPA makes calculations or performs analyses with data from the DENA site, the 
same analyses should also be made for TRCR1. 

ADEC is still evaluating the calculations in the proposed Guidance document. More specific 
comments might result from this review. 

(^(1)(vi)(A): ADEC has already identified 2064 as the year the state must attain natural visibility 
and reasonable progress goals are set to achieve that target. The proposition that the baseline 
period be defined as 2000 — 2004 with the glidepath starting at December 31, 2004 with the 
average of these annual values is consistent with understanding held by the state since the baseline 
calculations were done. While ADEC has no specific comment on this subject, it should be noted 
that no progress report or SIP is due in the 2064 target year (a progress report will be due in '63 

z NPS, Air Quality at Denali National Park & Preserve; available at 
http //www.nature,nps.gov/air/permits/aris/DENA/index.cfm  

3 EPA, Draft Guidance for the Second Implementation Period of the Regional Haze Rule; (June 2016); 
available at https //www epa gov/visibiiity/draft-guidance-second-implementation-period-reqional-haze-rule
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and a SIP in '68). ADEC recommends that EPA consider specifying when states will no longer be 
required to submit reports for Regional Haze after 2064. 

(f)(1)(vi)(13): Regarding International Sources: ADEC supports the EPA effort to recognize the 
contributions to regional haze from international sources outside the states control. However, 
because of the ambiguity of the proposed rule text, it will likely have little immediate benefits for 
Alaska as it is not certain what a demonstration of international source impact will entail. 
International emission sources can vary from one time frame to another and come from both 
natural and anthropogenic sources, both of which are out of the control of the State. Also 
international errussioris vary in intensity due to global economic conditions and changes in the 
climate. 

ADEC requests that EPA provide additional information on the requirements a state must meet in 
completing a demonstration, the review process the EPA will take when examining a state 
submission, and what `scientifically valid' constitutes. As an example of the resource intensity and 
complexity of scientifically documenting international source impacts on Class I areas, ADEC 
provides the following: 

ADEC conducted a study for the DNPP Class I area from February 2008 to June 2009 to assess 
the contribution of long range transport,' International transport of air pollutants into the State is a 
primary issue. Unlike the states in the contiguous United States, Alaska borders no other U.S. state. 
Instead of intra-state transport of air pollutants, Alaska is directly impacted by air pollutants from 
Russia, China and other parts of Asia, Europe, and Canada. Alaska is particularly affected by 
transport from Asia and Russia/Eastern Europe. Due to the winter conditions at high latitudes, 
namely a lack of sunlight and liquid water, expected atmospheric chemical reactions do not oecur. 
This can cause emissions which have been transported hundreds or thousands of miles to appear in 
analyses as though from a local source. International transport of pollutants into Alaska has been 
documented through a variety of research studies. In particular, the research has focused on Arctic 
haze and Asian dust events. 

DNPP is in the sub-Arctic and while not as severely impacted as the Arctic; sulfate aerosol mixing 
ratios in Denali are 30-50°./0 of those in the Arctic. Nevertheless, Arctic haze appears to have a 
substantial impact on visibility in DNPP. For seven months out of the year (November-May), 
sulfates are the dominant aerosol species in DNPP, of which Arctic haze aerosol appears to make 
up a sizeable portion.' 

While inconclusive orn the exact contribution of long range transport, the study showed impacts 
from Arctic Haze and Asian dust were likely during the study period. Studies of this kind or the 
requirement to develop other viable scientific methods will add a significant strain in terms of staff 
work load and funding. Without clear guidelines of what scientific demonstration EPA deems 
adequate, states are left to try out multiple approaches which might not result in exclusion of 
international source contributions over which the state have no control. 

' ADEC, Regional Haze Trans-Boundary Monitoring Study (June 29, 2012); available at 
http:/idec alaska Qov/air/am/projects&Reports/ReRional-Haze-Trans-Boundary-Monitoring-Report pdf 
s Wilcox, W.J. 11., The Origin and Composition of Aerosols in the Alaska Airshed, PhD Thesis, University of Alaska Fairbanks, 
Dept. of Chemistry, 2001.

4
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(g):Requirements for periodic reports describing progress towards the reasonable progress goals 

ADEC requests that EPA change the timing for the first progress report, proposed to be due 
January 31st, 2025, to instead be due July 31, 2025. This change would maintain consistency with 
other reports. There is also confusing language within the rule text for section 51.308(g) making the 
rule text possibly read that progress reports are due January 31, 2025, and every 10 years thereafter 
in addition to the progress reports due July 31, 2033, and every 10 years thereafter. ADEC suggests 
that EPA clarify the text to show that a progress report is due July 31, 2025 (changed January 31, 
2025 progress report) and that the subsequent progress reports are due decennially every July 31" 
after the July 31, 2033 progress report. 

(g)(6): Regarding Wildland Prescribed Fires: ADEC currendy works in cooperation with FLMs and 
fire organizations to irnplement an Enhanced Smoke Management Plan (ESMP). This plan outlines 
the requirements and conditions which a prescribed fire must be conducted. The ESMP however is 
not designed to estimate improvement to ecosystem health or the impacts prescribed fires have on 
reducing the damaging effects of catastrophic wildfires. ADEC requests that EPA remove these 
requirements from the final rule and simply require a summary of the results of the smoke 
manageinent plans, 

(h): Determination of the adequacy of existing implementation plan 

• (h)(2): Regarding Timelines and Changes to FLM Consultation Requirements 

In general, the proposed rule addresses a previous oversight which did not account for the lag 
time required between the Interagency iVlonitoring of Protected Visual Environments 
(IMPROVE) data being modeled and the SIP due date. However, ADEC thinks that the 
proposed 6 month timeframe is too short for data processing/analysis, FLM consultation, and 
public review. As a result, ADEC does not supports the alteration to the definition of `current 
visibility' (see specific Section 301 comment above) and requests that the data timeframe be 
extended from the proposed 6 months to 12 months. 

Depending on how EPA finalizes other aspects of the proposed rule, if the state is required to 
give FLMs a 120 day comment period followed by a 60 day public comment period a state may 
potentially have insufficient time to prepare a progress report or SIP revision without bringing in 
new data midway through the process. It would be appropriate to either reduce the time that states 
must give the FLM for their review or increase the monitoring data timeframe for a SIP revision or 
progress report to 12 months as noted in the comment above. 

Beyond the FLM and public comment periods, which tnay be significant, ADEC is also conscious 
about the time that may be needed to accommodate future IMPROVE network updates. Once an 
update is completed, is the pervious data obsolete? How are states expected to anticipate or 
respond to updates when considering IMPROVE datasets, especially if modeling may be 
underway? This is especially important for states such as Alaska that are impacted by wildfire 
smoke and may need additional time during modeling.
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ADEC requests the EPA provide clarification on the purposed 6 month timeframe addressed in 
the above comment. The IMPROVE network goes through periodic updates, rendering previous 
data obsolete. ADEC would like to know the extent that a state is expected to anticipate or 
respond to such updates when considering IMPROVE datasets during a period where modeling 
may be underway. 

ADEC supports the communication between the FLM during the planning process. However, 
ADEC believes that 120 days is excessive for a review period. Under the recommended rule 
revision allowing only 6 months of lag time to constitute `current visibility'. It would be appropriate 
to either reduce the time that states must give the FLM or increase the time that states have before 
submitting a SIP revision or progress report to 12 months as commented above. 

ADEC also has significant concerns with EPA's proposal to delegate authority to the FLM for 
submission of a RAVI certification directly to the state in a manner that triggers a SIP revision. The 
rule does not outline how nor set minimum requirements for such a certification. With routine 
progress reports and SIP updates required, ADEC requests that this certification power continue 
to be held with the states along with the decision to amend a SIP to address such a request from a 
FLM. Given the significant communication between FLMs and states during the Regional Haze 
planning process, RAVI concerns would be most efficiently addressed within the context of 
Regional Haze planning and could already be addressed at other times if a need existed to do so.
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The Western States Air Resources (WESTAR) Council, an association of 15 
western state air quality agencies, is pleased to comment on the proposal: Protection of 
Visibility: Amendments to Requirements for State Plans. We will be commenting 
separately on the associated Draft Guidance on Progress Tracking Metrics, Long-term 
Strategies, Reasonable Progress Goals and Other Requirements for Regional Haze State 
Implementation Plans for the Second Implementation Period. WESTAR has previously 
commented extensively to EPA and provided specific recommendations to improve the 
regional haze program. In our previous comments, we focused on several core issues. I 
The attachment represents WESTAR's detailed comments on the proposed rule revisions. 
This letter highlights some of the specific recommendations in the attachment. 

The Regional Haze Rule proposal is particularly significant to western state air 
quality agencies because 118 of the 156 Class 1 federal areas in the United States are 
located in the WESTAR member states. We are proud of these national treasures and 
their spectacular views that are best appreciated with good visibility. They provide 
citizens throughout the nation the opportunity to enjoy their great beauty and 
recreational opportunities. They are also a source of employment and an integral 
component of local economies across the west. 
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Much of the visibility protection frarnework in the regional haze rule was 
formulated in the west by the Grand Canyon Visibility Transport Commission. A 
companion organization, the Western Regional Air Partnership (WRAP) was formed in 
1997 to verify the causes of western haze to help states meet their Clean Air Act 
obligations. This multi-stakeholder organization, comprised of WESTAR member states 
in addition to tribes, federal land managers, EPA, and local air quality regulators, 
worked together to prepare the necessary regional analyses and strategies to reduce haze, 
as described in the initial Regional Haze State Implementation Plans (SIPS). Continued 
federal financial support for the WRAP will be essential for the upcoming SIP revisions, 
as the complex technical analyses necessary to meet the regional haze rule requirements 
are beyond the capability of many individual WESTAR states. 

In the Clean Air Act "Congress ... declares 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 manrnade air pollution." This 
provision of the Clean Air Act should be recognized for what it is: A goal to strive 
toward. As we have learned from data analysis and research, the 1999 Regional Haze 
Rule goal of attaining "Natural Conditions" at Class 1 areas by 2064 is not universally 
achievable in that time frame. The concept of continuous visibility improvement within 
the rule framework acknowledges that considerable improvement can be achieved by 
that date, but also allows for adapting the framework as we learn more about the causes 
of visibility impairment and the means to reduce it over time. 

We support EPA's response to several important recommendations made by 
WESTAR based on the western experience in identifying the causes of haze, both 
natural and anthropogenic. Accounting for reductions in manmade visibility impairment 
is critical in the west, because much of the haze observed at Class 1 areas on the haziest 
days is from natural sources. We have learned that western states can utilize many 
feasible and reasonable measures over time to make significant reductions in manmade 
pollution under state and federal control, but we are still challenged by visibility 
impairment from transported international pollution and natural sources of haze such as 
wildfires, dust storms, and volcanic activity, which can overwhelm the benefits achieved 
by local, state, and federal controls that reduce anthropogenic emissions on the haziest 
days. Western states are concerned that our achievements in reducing controllable man- 
made pollution can not be recognized using the 1999 rule construct, without revisions to 
the rule framework. 

Accounting for reductions in anthropogenic visibility impairment should be the 
focus of the regional haze rule, and the proposed rule revisions moves in the right 
direction. WESTAR cautions that applying controls to reduce anthropogenic emissions 
must be linked to reducing visibility impairment at the Class I areas. We believe the 
rule should supplement the statutory four-factor analysis of controls with a 
demonstration that visibility improvement will result from the controls. WESTAR also 
remains concerned that the proposed revisions to the metric for characterizing visibility 
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improvement may be flawed. We will provide further comment on these concerns in 
our comments on the guidance. 

We support EPA's response to several important recommendations made by 
WESTAR regarding the planning process of the Regional Haze Program. The Clean Air 
Act directs federal and state governments to reduce manmade pollution, so it is essential 
that visibility protection planning incorporate the multifaceted elements of pollution 
control in the U.S. It has long been recognized that the better we integrate planning to 
take account of federal control measures, the more efficient our regulatory development 
processes will be. Allowing states additional time to prepare the next Regional Haze 
State Implementation Plan (RH SIP) enables a full accounting of planned reductions 
from federal mobile source controls; the Mercury and Air Toxics Standards; the 2010 1- 
hour NO2 and S02 NAAQS; the 2012 PM2.5 NAAQS; and the 2015 Ozone NAAQS. 
Extending the deadline for the upcoming RH SIP does not alter the fact that the 2028 
deadline for achieving measurable emission reductions to improve visibility remains in 
place. We also strongly support the reduction in administrative burden EPA proposes for 
the interim Progress Reports due in the middle of the 10-year planning period. 

WESTAR also believes that the Reasonably Attributable Visibility Impairment 
(RAVI) provisions can be eliminated because they have been supplanted by the 
remaining provisions of the Regional Haze Program. WESTAR analyzed the original 
"reasonably attributable" visibility program 2 and found it to be largely unworkable. All 
control strategy decisions can and should be incorporated into the RH SIP through the 
long-term strategy development process, not a separate RAVI process. This 
recommendation would be bolstered by earlier consultation with the Federal Land 
Managers in the preparation of Regional Haze SIP revisions. 

While WESTAR supports this rulemaking for the reasons noted above, we intend 
to provide further comment on the guidance, including the metrics for determining 
natural conditions, establishing reasonable progress goals, tracking progress, and 
establishing long-term strategies. The rule and guidance need to be understood 
together to fully appreciate the impact of the rule on future efforts to improve visibility 
in the west. Our preliminary review of the Guidance and Technical Support documents 
indicate that additional time will be needed in order to provide a thorough and 
thoughtful response from WESTAR on the comprehensive changes proposed. 

Finally, one important concern that relates to the rulemaking is the means to 
implement the program. As you know, the western states through WESTAR and its 
technical arm, WRAP, constitute the western Regional Planning Organization (RPO) for 
the regional haze program. The WESTAR-WRAP function has been the technical 
support for inventory coordination, planning tasks, and regional modeling for the western 
states. Continued federal funding of these activities is critical to a successful national 
program for improving visibility. 
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Thank you once again for this opportunity to comment, and for listening to 
western state concerns and suggestions to improve visibility in the west. We look 
forward to providing comments on the draft guidance that will form the basis for how 
the goals of the regional haze program will be implemented. Please do not hesitate to 
contact WESTAR Executive Director Mary Uhl, if you have any questions or need 
additional information. 

Sincerely, 

^-^ °^ 
Terry 0'Clair 
President, WESTAR Council 

Attachment 

' Core Issues, WESTAR Regional Haze Work Group, May 17, 2013. 
Z RA BART and RA BART-like Case Studies. WESTAR Council. June, 2001. 
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Comments on Proposed Amendments to 40 CFR §51.300-309 

These section-by-section comments on the proposed Regional Haze Rule (RHR) amendments and rule 
language were developed by WESTAR staff and planning and technical staff of WESTAR member states. 
Their experience with the Grand Canyon Visibility Transport Commission, writing Regional Haze State 
Implementation Plans (RH SIPs) and Progress Reports, working informally with the U.S. Environmental 
Protection Agency (US EPA) and the Federal Land Managers (FLMs) on potential rule revisions, and 
participating on the IMPROVE Steering Committee informs these comments. The primary western 
concern has been that flaws in the rule construct of a Glide Slope to Natural Conditions in 2064 do not 
account for the significant, unpredictable, and uncontrollable contributions to natural haze from wildfires, 
dust storms, volcanoes, geologic activity, and biogenic sources. The framework of the rule must also 
contain a means to identify the appropriate anthropogenic sources that states can control in a planning 
period to improve visibility. A preliminary review of the Guidance documents l for the Regional Haze 
Program indicates an attempt to grapple with these realities and will be commented on separately. 

The visitor to a Class I area in the western U.S. may experience a shortened visual range on any given day 
because either natural or anthropogenic emissions are the predominate contributor to haze. The western 
states appreciate the need to reduce anthropogenic visibility impairment, thereby improving visual range 
on average, so that a greater number of visitors to our Class I areas have an increased chance of a better 
view, whenever they visit. By the end of 2014, average visual range in the WESTAR member states was 
58 to 165 miles compared with 36-85 miles in the rest of the country. Because the visibility progress 
metric used in the first planning period did not properly account for natural components of visibility in the 
west, the improvements in reducing anthropogenic haze were not easily recognized. The proposed RHR 
amendments to quantify the days most impaired by anthropogenic emissions, rather than the days with the 
worst haze, move closer to rectifying this discrepancy. Nevertheless, it behooves all concerned to 
recognize that days of highest visitation may also be the days of poorest visibility in the Class I areas due 
to natural haze, even when anthropogenic impacts have been reduced. 

Both anthropogenic and natural international sources of emissions that impact visibility in Class I areas 
are beyond the control of the states. Even in-state anthropogenic sources, whose emissions can be 
quantified, cannot be completely controlled at once. Western states have parsed both natural and 
anthropogenic sources into "controllable" and "uncontrollable" sources of haze, as a means to target 
feasible reductions (see Figure 1.) We remain concerned whether anthropogenic sources can be 
controlled sufficiently to reach Natural Conditions by 2064 (see Figure 2.) The framework of the rule 
labors to quantify what causes haze, in order to construct a Glide Path to the conceptual goal of achieving 
Natural Conditions in 2064. In retrospect, we can reconstruct an estimation of what contributed to haze in 
recent years. But we remain uncertain of what the firm value for Natural Conditions might be in the 
future. With an uncertain endpoint for ever-changing Natural Conditions, the Uniform Rate of Progress 
becomes less certain in the long run. Therefore we hope to continue to work with the US EPA and the 
FLMs to verify numeric benchmarks and goals, as the indicators of reducing anthropogenic visibility 
impairment at Class I areas, the ultimate goal of the Clean Air Act. 

'"Draft Guidance on Progress Tracking Metrics, Long-Term Strategies, Reasonable Progress Goals and Other 
Requirements for Regional Haze State Implementation Plans for the Second Implementation Period" and "Technical 
Support Document (TSD), Revised Recommendations for Visibility Progress Tracking Metrics for the Regional 
Haze Program", U.S. Environmental Protection Agency, July 2016.



Figure 1. TYPICAL SOURCES AFFECTING VISIBILITY 
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The following comments offer suggestions for making the rule more workable. The reviewers caution 
that comments are made after cursory review of the recently proposed Guidance. These comments 
address the processes as well as the language of the RHR proposal, in the absence of a completed review 
of the recent Guidance documents. 

Section 300: No Comment 

Section 301: Comments on Definitions 

WESTAR states want clear and consistent interpretations of the existing and proposed RHR definitions 
that carry through the critical steps for RHR implementation: (1) identifying visibility impairment from 
man-made pollution, (2) developing a Long-Term Strategy for achieving the goals of the Clean Air Act, 
(3) assessing what controls could reasonably be applied during each planning period, (4) setting interim 
"Reasonable Progress Goals" (RPGs) for the respective planning periods, and (S) measuring progress in 
achieving natural visibility. To do this, determining what constitutes regional haze, visibility impairment, 
natural visibility, and natural conditions has to be consistent, because each has a different measurable or 
estimated value at any given time. 

The definitions of "clearest days," "least impaired days", "most impaired days," "natural conditions'.', 
"natural visibility conditions," "regional haze," "visibility", and "visibility impairment," must be 
consistent because they are used to establish interim and long-term goals. As the building blocks of the 
regional haze program, they are used to establish baseline visibility conditions, natural visibility 
conditions, current visibility conditions, uniform rate of progress, reasonable progress goals, and for the 
assessment of state-to-state and international transport. The RHR relates actual measurements, 
inferences, and estimates to a timeline, so that progress towards goals can be evaluated. The definitions 
for the terms listed above need additional clarity, to reflect the changes in the causes of haze and the 
changes in the relative contributions to haze within any given year and over time. 

Visibility and impairment, natural or not? 

The biggest difficulty of this rule is presenting a clear understanding to the public of what haze is natural 
and what is anthropogenic, when each day in the year has a different mix of the two, depending on where 
in the country the measuring IMPROVE monitor is located. Neither anthropogenic nor natural source 
contributions of haze-causing species are constant, day-to-day, and year to year. Perhaps the most 
frustrating aspect for the western states has been explaining to everyone that diminished visual range can 
be due to either natural or anthropogenic causes, and that visibility in the west is poorest on days when 
natural source contributions predominate. The regulatory definitions need to be clear and consistent for 
"adverse impacts on visibility" "visibility", "visibility impairment", "significant impairment", "regional 
haze", "natural conditions", "natural visibility conditions", and "manmade pollution" so that 
anthropogenic and natural origins can be differentiated. 

In the context of the RHR, "regional haze" and "visibility impairment" appear to refer only to impairment 
attributable to anthropogenic sources 2 , the man-made pollution to be prevented and remedied in the Clean 
Air Act. Yet natural sources such as wildfire smoke, dust storms, volcanic and other geogenic activity, 
and biogenic sources also generate the same types of haze-causing particles as anthropogenic sources. 
The definitions for "adverse impact on visibility" applicable to Section 307, and "significant impairment" 
applicable to Section 303, acknowledge that natural source emissions reduce visibility. There is no 

Z See Generally, $1 Fed. Reg. 26942-(May 4, 2016), and EPA, Visibility-Basic Information, 
https://www.epa.gov/visibility/visibility-basic-information.



acknowledgement in the other definitions that natural sources contribute routinely and episodically to 
regional haze, because the definition of regional haze does not include natural sources. Further, there is a 
reference to "actual" visibility conditions in the deflnition of "visibility impairment" with no reference as 
to whether "actual" is a daily measurement, annual average, or future visibility. 

"Natural conditions", are defined in this section of the RHR as including "...naturally occurring 
phenomena that reduce visibility...." "Natural visibility conditions" refers to natural conditions as if they 
are an underlying constant state, which can be achieved by 2064. Western states believe that natural 
conditions and natural visibility conditions are changing and fluctuate over time. It is also likely that the 
default deciview goals for average deciview level of the 20 percent Worst Haze Days in 2064 under 
Natural Conditions could be higher than initially proposed by EPA at many western locations. Some of 
the assumptions about regional conditions in the default values were not relevant to the locations where 
they were applied, and the accounting for natural source emissions from wildfires, dust storms, volcanic 
activity, natural landscape biogenics and other natural events was not adequate. The variability in natural 
source emissions for episodic events is in excess of the standard deviation assigned in the default 
calculations for Worst Days Natural Conditions in 2064. 3 There is no acknowledgement in the definitions 
whether natural conditions are routine or include episodic occurrences, making it hard to understand what 
natural visibility conditions means. 

The RHR does allow states to redefine more accurate goals with sufficient demonstration. This is another 
reason why it is critical for rule definitions to be specific with regards to sources of haze, method of 
measurement, and the time frame for measurement. Western states want to be able to target the right 
sources, with appropriate controls, to improve visibility at a reasonable rate over time. We would like to 
reach goals as expeditiously as possible, but we also feel strongly that it is imperative to have feasible 
goals. 

Specific Recommendations 

Western states agree with some of the language existing and proposed (italics) and expands the definition 
with clarifying language (boldface, underlined.) These recommendations are based on current 
understanding and could be modified in a different manner, depending on the outcome of the public 
review of the Guidance documents. 

In common parlance, the terms haze, impairment, and visibility could be attributed to natural or 
anthropogenic source emissions that affect visual range and clarity, which is not how the terms are used in 
the RHR. In situations where the haziest days and the most impaired days are different, it helps to add a 
few additional words to explain the targeted source of visibility impairment: 

Most impaired days means the 20 percent of monitored days in a calendar year with the 
highest amounts of visibility impairment, that is, due to emissions from anthropogenic 
snurces. 

If, "Natural Visibility Conditions" vary with time and location, and are estimated or inferred rather than 
directly measured", then, what does "Natural Conditions" mean? These two terms are incredibly 
confizsing because they are not defined in relation to time. On any given day from 1977 to 2064, and 
before and after that, natural emissions were, are, and will be different. As currently understood, the RHR 
aims to reduce anthropogenic visibility impairment until the average deciview level for the 20 percent 
Worst Days Natural Conditions for the 2064 defaults are only caused by natural sources. The existing 

3 http://www.wrapair2.org/1)dflWRAP  NaturalConditionsReview)20130625.pdf



and proposed definitions, taken together, do not clearly differentiate whether the terms refer to real time, 
past time or future time. Since the natural and anthropogenic source contributions to actual visibility or 
visibility impairment differ over time, it is critical to be clear about which measurements or estimates are 
being described or compared. The following definitions are recommended for clarity. 

Natural conditions includes naturally occurring phenomena, generating emissionsfrom natural 
sourcesz that reduce visibility as measured in terms of light extinction, visual range, contrast, er 
coloration, or texture. Natural Conditions is a theoretical annual range from best to worst 
visibility days, when no anthropogenic sources cause visibility impairment. Natural conditions 
are specifc for a specific location. 

Natural visibility conditions means visibility (described as liQht extinction, contrast, coloration, 
or affd texture) from naturally occurring phenomena or natural sources of emissions, that 
occurs on any day . 	 . Natural visibility conditions 
vary over time and are specifi-c to a location. Contributions to natural visibility conditions from 
natural sources are routine or episodic (not predictable) throughout the year. 

Natural sources are a quantifiable portion of the causes of the haziest days in the west, and also contribute 
less frequently in other parts of the country. The deciview values assigned to Natural Conditions goals 
for 2064 are not permanently fixed, and should not be, because natural conditions will change over time. 
However, it is reasonable to reaffirm or adjust a Natural Conditions goal each planning period to establish 
interim Reasonable Progress Goals in relation to a Glide Path from current to the Natural Conditions goal. 
The interim goals should show that anthropogenic emissions are decreasing, and as a result, the average 
of the 20 percent most impaired days is lessening. 

If visibility is the combined effect of anthropogenic and natural impacts on the clarity of what a human 
views, then reduced clarity can result from naturally occurring phenomena, such as sea fog or wildfire 
smoke. To make this obvious to the regulated public and to the concerned citizens who are trying to 
understand the mechanics of the RHR, the following recommendations are made for these three terms 
proposed for amendment. Rather than have "visibility" defined twice, the existing definition in the rule is 
added to the proposed definition. 

Regional haze means visibility impairment that is caused by the emission of air pollutants from 
numerous sources located over a wide geographic area. Such sources include, but are not 
limited to, anthropogenic emissions or manmade pollution from major and minor stationary 
sources, mobile sources, and area sources. Natural phenomena or natural sources of emissions 
that reduce clarity of a view contribute to natural visibility. 

Visibility means the degree of perceived clarity when viewing objects at a distance. Visibility 
includes perceived changes in contrast, coloration, and texture elements in a scene. Visibili 
can also be ex,nressed in equivalent measurements of lizht extinction, visual ra"e, or 
deciviews. Visibility is the concurrent result of impacts from natural visibilitV conditions 
(natural sources) and visibility impairment (anthropogenic sources.) Visibility in any 
man utory Class 1" Federal area includes any integral vista associated with that area. 

Visibility impairment, for the purposes of the regional haze program, means-ai qj,-the humanly 
perceptible dif ference between actual visibility conditions (li^ht extinction, visual range, 
contrast, coloration, texture) and natural visibility conditions, due to the presence of 
anthropog-enic sources of haze. Because natural visibility conditions can only be estimated or 
inferred, visibility impairment also is estimated or inferred rather than directly measured.



WESTAR suggests adding the term "visual range" to the definitions, so that it can be used as additional 
weight of evidence that visibility is improving. Western states would enter into discussions with US EPA 
and the FLMs as to whether the annual average of light extinction for all IMPROVE monitored days 
would be the most appropriate measure for calculating visual range, since it represents the visibility that 
visitors are likely to experience at the respective Class I area. 

Visual ran,ge is the greatest distance at which a dark object can be discerned against the sky by 
a typical observer. For the purposes of the reQional haze proQram, the mathematical 
conversion Visual Range = 3.911'b, t , is used to obtain visual range in kilometers from the light 
extinction (b	 rs. Relative changes in 
visual ranQe over time, at each site, can be used to indicate the visibility changes experienced 
by visitors to specirc Class I areas. 

These suggested definitions draw from the existing and proposed definitions but emphasize that visibility 
changes over time. The rule already indicates that Natural Conditions can vary, and more importantly, 
are different at different locations. There is no constant or immutable standard for natural visibility (or 
Natural Conditions). Instead, the pace of relative improvements in visibility over time, due to decreases 
in anthropogenic contributions to visibility impairment (haze), is the hallmark of the rule. The 
improvements can be measured by decreases in light extinction, lower deciview averages, and increased 
visual range. 

General Discussion of Fire on the Landscape and Impacts to Visibility in Class 1 Areas 

Further, the types of landscape fires and the smoke emitted should be addressed consistently through 
Sections 300-309. The definitions must "work" in conjunetion with the draft Guidance documents, dated 
July 16, now undergoing a public review and cornment period. Therefore, the following 
recommendations are offered from the western states' interpretation of the proposed RHR amendments 
and preliminary review of draft Guidance documents. Our perspective is based on experience with 
changing federal policy since the turn of the century regarding the management of fire in the Class I 
areas. Our goal is operating under a rule that is logical for the entire country, and towards goals that are 
feasible in the west. 

The proposed definition for natural visibility does not exclude the impacts of wildfires from being part of 
Natural Conditions, since wildfires have always happened, even in pre-Columbian days in North 
America. Similarly, wildlife and ecosystem enhancing `prescribed' fires promote a return to Natural 
Conditions. In the preamble to the rule arnendments, EPA contends that the definitions for least and most 
impaired days and visibility impairment should exclude the effects of wildfires. 

According to the preamble, visibility impairment plus the revisions to Most Impaired Days and 2064 
Natural Conditions imply that wildfire impacts are excluded in determining reasonable progress goals 
(RPGs), the Uniform Rate of Progress (URP), and the ability of a state to achieve their RPGs or URPs. 
The linkage is obscure and not clarified in the actual RHR. The definitions, for their usage in Sections 
308-309, need to be explicit about the treatment of visibility impacts from wildfires in determining the 
baseline visibility conditions, current conditions, the URP, RPGs, and ultimate Natural Conditions for a 
given Class I area. US EPA offers the states the opportunity to add prescribed fires and international 
emissions as a refinement to the Natural Conditions endpoints, with US EPA Administrator approval of 
the State's justification. However, western states remain uncertain of the accounting methods for wildfire 
impacts. 

The definitions related to fire on the landscape, in Sections 301 and 309, when taken together do not lead 
to clear interpretations of what is considered natural and what is anthropogenic. The preamble to the



proposed amendrnents characterizes wildfire smoke as a significant and frequent contributor to haze in the 
west. Elsewhere in the country, wildfires are not as frequent but might still impact visibility. A 
preliminary review of Guidance suggests that wildfires are natural and that states have the option of 
excluding them from visibility accounting. Prescribed fires, even when conducted according to smoke 
management program requirements, can also cause isolated days with elevated deciview levels at 
Class I areas. From the proposed RHR language, it appears that the states, the FLMs, and the EPA agree 
that for the purposes of the Regional Haze Program, emissions from prescribed fires that provide 
ecosystem benefit should not be considered man-made pollution when they impact Class I areas. 

The components of state Smoke Management Programs assure that fires intentionally ignited, with state 
approval, should not have a prescription that would impact air quality public health standards or impair 
visibility at a Class I area. The proposed RHR rule language implies that fires prescribed for land or 
resource management objectives in or near Class I areas, are to be considered natural sources, by 
operation, for regional haze (visibility) accounting purposes. The current dilemma faced by FLMs and 
others, who have limited options for removing dangerous accumulations of landscape fuels, is that the 
emissions can cause a"Worst (haze) Day" under the existing RHR. If the proposed RHR language means 
a reinterpretation of prescribed fires as "natural", this begs the questions of whether a prescribed fire 
should be allowed to have a prescription that disperses smoke in the direction of a Class I area. 

Would any small fire prescribed for specific land or resource management objectives, approved under a 
state smoke management program, be counted as "natural" prescribed fire for the purposes of the 
Regional Haze Program? If so, the smoke from any fire might not be considered man-made pollution in 
the evaluation of visibility progress, provided that it was conducted under the auspices of a state Smoke 
Management Program for resource benefit. It appears that this could be so, whether or not it occurs on 
wildlands, public or private. 

The Exceptional Event Rule for meeting criteria pollutant standards and the Regional Haze Program for 
reducing visibility impairment do not need to have consistent methods of accounting for smoke impacts. 
The purposes for the accounting are different. The RHR addresses the reduction of man-made pollution 
that impairs visibility at Class I areas whereas the criteria pollutant standards address the human health 
impacts of smoke inhalation. The criteria pollutant and the visibility monitors are at different locations, 
for different purposes, using different metrics. The proposed paradigm for fire emissions in the Regional 
Haze Program, is that they are not manmade pollution if conducted for resource or ecosystem benefit. 
However, western states caution that they do not want the interpretation, for visibility purposes, to lead to 
indiscriminate lighting of prescribed fires without state consultation. 

That interpretation of prescribed fires or wildfires within the RHR at Sections 301, 308, and 309 should 
be consistent. The proposed rule introduces three terms "prescribed fire," "wildfire," and "wildland fire" 
in Section 301, all of which appear in the definition of "fire" in Section 309. The Section 309 definition 
is all-encompassing: it could be interpreted to include almost any fire; lit by anyone (public or private 
entity unspecified); in almost any place (public or private); for any purpose (as long as it is on wildland or 
farmlands.) Prescribed natural fire is undefined. The new Section 301 definition of wildfire includes 
prescribed fires declared to be wildfires, but does not specify who declares a prescribed fire to be a 
wildfire arid when. Further, it defines wildfires occurring on wildlands as natural events. "Vvildland" is 
newly defined, but the definition could fit much of the agricultural land within the western states. It is not 
clear whether it matters if the land is private or public, wild or cultivated, as long as land or resource 
management objectives are met. 

All fires, except wildfires, must fit into the reporting requirements for a Section 309 Smoke Management 
Program. In proposed Section 308 (g) (6) a state is required to report on prescribed fires on wildland, if it 
included a Smoke Management Program in its long-term strategy. The point at which a prescribed fire, or



an agricultural fire, or any fire becomes a wildfire is critical. The proposed definition for a"prescribed 
fire" is "any fire intentionally ignited by management actions." In the absence of further language, it is 
assumed that the management action can be those of a public or private entity igniting the fire. In Section 
301, the proposed definitions of "wildfire" and "wildland" taken together indicate that only a wildfire 
occurring predominately on a wildland is a natural event. The "prescribed fire" definition taken together 
with the definitions of "wildfire" and wildland" could mean that a prescribed fire could be declared a 
wildfire and a natural event, if it occurs in a wildland. What is to prevent a fire manager from igniting a 
prescribed fire and then declaring it a wildfire predominantly on wildlands so that it may be considered a 
natural event? Is there a need for the state and the fire manager to work together to define the situations 
and process for declaring a prescribed fire on wildland as a wildfre, and subsequently a natural source? 

Western states have many fire scenarios that need to fit the definitions. Sadly, wildfires occasionally burn 
through small communities surrounded by wildlands. Wildfires can occur on agricultural land, especially 
in lands that are mixed natural dry steppe vegetation with interspersed dryland wheat farming. While 
these "grassland" fires can be short lived compared to those in forested lands, they still make considerable 
smoke and are not intentionally-set agricultural fires. In some states, rangelands are managed with 
prescribed fires to eliminate noxious weeds and promote livestock or wildlife grazing. States could 
recognize these fires as natural, within the definition of wildfire, because they occur on wildlands or were 
not intentionally ignited. 

In practice, a prescribed fire or an agricultural fire, has an ignition of limited acreage or fuel pile size that 
should result in only one day of burning, when and where public health impacts are minimized by good 
air dispersion. These limited fire emissions can still generate smoke mass and light extinction on a single 
isolated day that falls into the 20% Worst (haziest) Days in a given year. If these emissions from single, 
isolated days of prescribed burning (including agricultural burning) have high impact what is the proper 
way to account for them? It could be interpreted that existing and proposed terms related to fire mean, for 
the purpose of the regional haze program, all wildfires and fires ignited under a smoke management 
program are natural sources, the latter because they serve resource or ecosystem benefit. 

Aside from the resource management objectives and potential ecosystem benefits, the smoke emissions 
from prescribed burning and wildfires can have an impact on both health and visibility. This must be 
reconciled. It is quite plausible in practice, that visibility impacts would occur at a Class I area in order to 
direct prescribed burning smoke impacts away from human communities, to protect human health. In 
some locations, the ONLY way to protect public health is to have the burn plan prescription direct smoke 
on the wind direction that blows into a Class I area. Prescribed burning also occurs in and adjacent to 
Class I areas specifically to improve the ecosystem health of those areas. 

States with smoke management programs limit the number of burn days, which depend on uncontrollable 
meteorological conditions and favorable air quality, whose timing and frequency cannot be predicted. 
Smoke management also means directing smoke impacts away from human communities and sensitive 
receptors. Class I areas have been considered sensitive receptors, primarily to protect visibility. If all 
agree that prescribed burns are natural sources under the regional haze rubric, because they achieve a 
higher goal of ecosystem health, then it is easier for states and burn managers to work together for 
optimal burn prescriptions. The abili"ry to make adjustments to Natural Conditions to account for 
prescribed burning means that burners will need to provide states with information about resources 
benefits as well as information about emission reductions from using alternatives to burning. 

Reasonable Attribution of Visibility Impairment 

There is a new proposed definition for "reasonably attributable" to be used with the Reasonably 
Attributable Visibility Impairment (RAVI) program whose components are described in Sections 302

a
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through 307. The rule should retain the State as the agency that determines if a technique other than 
visual observation is an appropriate technique, although the US EPA could also detennine the appropriate 
technique if there is a disagreement. Western states feel strongly that the definition should NOT be 
changed and remain as it was: 

Reasonably attributable means attributable by visual observation or any other 
technique the State deems appropriate. 

There are cogent reasons for this recommendation. FLMs can certify that there is reasonably attributable 
visibility impairment under section 302, but any RAVI certification by an FLM has been and should 
remain documented by a technique that a state deems appropriate. Otherwise the state bears the entire 
burden of proving or disproving the alleged attribution. Frorn experience, the few states that have 
received a RAVI certification found the process to be resource-intensive, time-consuming, and uncertain. 
As described in comments on Section 302, WESTAR proposes language to be added that spells out the 
criteria expected in a certification from an FLM. Visual observations must ereate a compelling record, in 
the event that other techniques deemed appropriate by the State are not available or feasible. 

Section 302. Reasonably Attributable Visibility Impairment (RAVI) 

A Purpose for RAVI 

Very few states in the country have experience with the RAVI process. In 2001, WESTAR reviewed six 
case studies in western states and one in Maine. 4 After reflection on lessons learned, WESTAR offers a 
number of practical suggestions and requests for serious consideration by the EPA, in order to make 
RAVI a useful and predictable process. Some would argue that RAVI has outlived its usefulness and 
there is a real concern that RAVI would be used arbitrarily if retained. WESTAR recognizes both pros 
and cons, and maintains there are good arguments for sunsetting RAVI if rule revisions cannot show a 
practical and workable purpose. 

A case can be made that the RAVI process is no longer needed, because the Regional Haze Program has 
supplanted its purposes. The Regional Haze Program of Sections 308 and 309 addresses the same sources 
that might be certified under Section 302. The monitoring review requirements for Section 308 could 
also be used to address monitoring in place of Section 305 Monitoring for RAVI. Regional Haze SIP 
preparation requires all states to examine potential impacts to Class I areas, inside and outside their 
borders, from anthropogenic sources of haze under the state's control. States anticipate a more integrated 
process for soliciting FLM input on existing sources and controls in the upcoming rounds of RH SIP 
revision preparation, with early consultation prior to review of draft RH SIP revision documents. 
Section 307, New Source Review, also involves the FLMs in any new or modified source proposal 
through the permitting process. 

There are requirements in Sections 307, 308, and 309 that make the requirements in Sections 302 and 305 
redundant. The facilities initially certified through RAVI Section 302 have been controlled, or, the 
resulting lawsuits are close to being resolved. The frst round of Section 308 and 309 RH SIPS 
determined best available retrofit technologies (BART) at all BART-eligible facilities. In the WESTAR 
region, controls were determined for over 50 BART-eligible facilities, some with multiple stacks. In 
addition, in the first round of RH SIPS, states conducted regional modeling for source attribution to 

4 "RA BART and RA BART-like Case Studies," Western States Air Resources Council, June 2001, Prepared for the 
WESTAR Northern Air Managers Committee, the Western Regional Air Partnership and the Western Governors' 
Association. http://www.westar.org/RA%20BART%20Template.html



identify the causes of anthropogenic impairment of visibility in their states and adjacent states. Those 
SIPs included control strategies to be implemented for other non-BART anthropogenic sources by 2018. 
Some facilities have been or will soon be shut down, eliminating emissions that could not otherwise be 
controlled. In WESTAR member states, almost all controls will be implemented by 2018, even for the 
few facilities where decisions on controls are still in negotiation through lawsuits or federal 
implementation plans. Now may be a realistic time to sunset Sections 302 and 305 entirely. 

Nationally, all of the anthropogenic sources will be reviewed again for emission reduction opportunities 
and visibility improvements as part of determining and achieving progress as part of the next 10-year 
RH SIP revision. The FLMs will have an opportunity to identify source areas or specific sources that 
they believe are appropriate for in-depth four-factor analyses by states. This consultation process should 
be the focus of the FLM involvement in reducing regional haze, especially where they have evidence to 
aid in establishing impairment from specific sources. 

A new role for RAVI certification within the Regional Haze Program 

As discussed above, WESTAR states recommend that the RAVI process be removed from the rule. If the 
RAVI certification process is retained, there are some critical components that western states feel should 
be included to make the process more useful and productive. If RAVI is retained, WESTAR recommends 
clarity in the final rule regarding who has the responsibility for the burden of proof for certifications and 
associated tasks. Also important is the smooth integration of the RAVI process into the RH SIP 
preparation and review schedule. WESTAR views the RAVI process as supplementary to the decadal RH 
SIP revision process. Our comments on the RAVI sections focus on: 

(1) the criteria for making an FLM certification of reasonably attributable visibility impairment; 
(2) the state's responsibility for attribution and remedy for the certification of impairment; 
(3) the schedule for incorporating the RAVI certification and state response into the RH SIP process; 

and 
(4) RAVI monitoring responsibilities under Section 305. 

If the RAVI certification is retained, WESTAR proposes that Section 302 serve as a backstop to the RH 
SIP revision and New Source Review process, which FLMs can utilize if needed. Section 302 
certification would occur only as a last resort for the FLMs. RAVI certification would be used if 
consultation during the decadal SIP revision development process did not result in control of a source of 
concern to the FLM. In such case, the FLM would develop the evidence to support a certification of 
impairment. The FLM certification then must be answered by the state(s) in their next SIP revision, on a 
timeline also described below. The general consensus of western states is that there should be no "RAVI 
SIP revisions" performed independent of a decadal RH SIP revision. 

Future attribution may be determined through methods and models that haven't been invented yet. 
Facilities that went through BART as part of the initial RH SIP, or sources that were not required to 
reduce emissions as part of a four-factor analysis might be attributable sources in the future. For BART- 
eligible sources already controlled, it may not actually be feasible to irnplement further reductions under 
the four-factor process (or a modified RAVI process) for several decades. This inability to require and 
attain further reductions can be due to the lack of better emission control technologies, or to the remaining 
useful life of the source. As monitored visibility in the Class I areas approaches the `Natural Conditions' 
level in the distant future, some sources whose visibility impairment is so minor as to be unrecognized 
now, may show attributable impairment when anthropogenic emissions from larger sources are greatly 
reduced.
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PYoposed alternative timeline for RAVI certification, if retained 

Under the existing RAVI rule provisions, FLM certifications were unpredictable, unanticipated, and often 
contained minimal evidence. The certification then required the state to attribute that certified 
impairment to specific sources. This attribution step took much longer than six months, to develop 
adequate data and evaluations to identify a specific source of the certified impairment. Past experience 
indicates that the RAVI process, from certification through confirmation of attribution and determination 
of appropriate controls, took more than three years s and could include litigation of the state attribution or 
control selection. 

Western states can spend as much as five years in the development of RH SIPS, from inventory 
development, regional modeling, and many other interim steps, through the final public review period 
prior to SIP submission. Individual state timelines depend on the number of Class I areas (ranging from 
one to 29 per state in the west), the number of sources analyzed, the amount of regional modeling 
required, and each state's statutory requirements for SIP approval, especially if new rules or SIP revisions 
require legislative approval. 6 Past experience, and the proposed rule amendments, indicate that at least 
six months are needed for the _tinal FLM and public review of state decadal RH SIPs, before they are 
submitted to EPA. These facts lead to a more workable lead-time of four years for response to an FLM 
certification, within the context of a RH SIP revision, especially when regional modeling must 
incorporate the reductions to show benefits in more than one state. 

None of the options in the proposed rule amendments for Section 302(d) adequately recognize the time it 
takes a state to fully respond to an FLM certification. WESTAR offers an alternative schedule that will 
be effective, workable, and preferable to the three options proposed in the rule amendment for 
Section 302 (d) for certifications. WESTAR proposes that any FLM certification must be received by the 
state, at least four (4) years prior to the submission date of a RH SIP revision, in order for the state to 
meet the requirements of Section 302(b) and (c) and incorporate any reductions in the Reasonable 
Progress Goals for the respective SIP revision. That means a state cannot guarantee that the entire 
response to an FLM certification can be accomplished in less than 4 years. 

In order to meet this 4-year time frame, the FLM certification must also contain the information listed 
below, rnade available to the state at least four years before the RH SIP revision is due. If the certification 
is made more informative, then any emissions reductions resulting from the FLM certification under 
Sections 302 (a), would be incorporated into the Reasonable Progress Goals of the same RH SIP revision. 
If the FLM submits its certification of impairment to the state less than 4 years from the due date of a 
decadal SIP Revision, the state analysis and potential reductions should not be required to be incorporated 
in the nearest RH SIP revision, nor in a separate SIP revision that only addresses the FLM certification. 
The subsequent response and reductions would be incorporated in the RH SIP revision for the following 
planning period (up to 14 years later, depending on the date of the certification.) 

The point of this proposal is to remove the arbitrary and independent timing of FLM RAVI certification 
and align the FLM certification and state response with the decadal RH SIP revision process and timeline. 
WESTAR suggests that state and FLM consultation, within the development of the decadal SIP revisions 
and interim Progress Reports, should be the preferred avenue for discussion of preliminary and ongoing 
investigations of impairment by the states and the FLMs. If states are given enough information in a 
timely fashion during consultation, both states and FLMs could avoid the need for RAVI certifications. 
Ideally, if there is enough information to focus the state's four-factor arialysis on a specific source(s), 

5 Ibid., Tables 1-4. 
6 See the draft WESTAR Work Plan, Appendix A, which includes all the steps laid out for the regional work, 
anticipated but not yet fiznded.
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appropriate emission reductions can be determined and included in the reasonable progress goals of the 
decadal RH SIP revision, even without a certification driving the process. This shared early interest in 
linking the impairment to the source helps a state develop its attribution analysis, and to differentiate short 
and long-term strategies for the RH SIP. Using the RAVI certification as a tool of last resort means the 
FLMs have a mechanism to elevate their concerns about a specific source or a small group of sources, for 
the following SIP revision, if not already addressed through consultation in the current RH SIP revision 
process. 

Information needed in the RAVI Certification from the Federal Land Managers 

WESTAR suggests that Section 302 (a) specify that FLM certifications contain specific findings 
supporting the certification of reasonable attribution of visibility impairment, including an identification 
of the source(s) the FLMs believe are responsible. These items would ideally be available beforehand or 
early in the SIP development and consultation process, rather than as a last resort after the revision is 
finalized. We suggest that the following elements must be included in any RAVI certification: 

• Type of impairment being certified; 
• Locations within the Class I area being certified with attributable impairrnent; 
• Times of the year the certified impairment occurs; 
• Visitor information related to the location(s) of impairment, such as number of visitors, 

season, and duration of visits; 
• How the impairment was discovered and what methods were used to determine impairment 

(e.g. photographic or videographic evidence, monitoring, or modeling;) 
• Evidence utilized to confirm the impairment exists and how the certified impairment 

constitutes an `adverse impact on visibility'; 
• Methods utilized by the FLM to determine what source(s) they believe cause the certified 

impairment including the results of those analyses; 
• The results of any dispersion modeling used to support the certification; and 
• If needed, documentation that the impairment was brought to the attention of the state, but not 

addressed in the most recent SIP revision. 

In addition to delineating what should be in a certification, the rule should specify whether the Secretary 
of the Department of Interior or the Department of Agriculture or another FLM representative has the 
responsibility for sending the certification letter to the Governor of a state, or to the designated head of 
the respective state air agency. It is appropriate that the regional office of the EPA should also receive a 
copy of the certification letter. While this may sound like a very formal process, it is appropriate for an 
action, like certification, that should be reserved for use as a last resort. Early, frequent, and informal 
consultation between the states and the regional FLMs offices is necessary to analyze and remedy the 
reasonably attributable visibility impairment from specified sources. Early discussion can bring about a 
valuable exchange, especially if specific source impairment must be teased out from impairment not 
under state control, such as an unregulated source category, or a federal, or an international source. 

Contents of the State response to a Certification of Impairment 

Western states recommend that the rule retain a requirement that the state(s) identified in the certification 
confirm(s) the FLM's proposal of the sources of the impairment. This would be done by affirming the 
information presented in the FLM certification and by performing any additional modeling and/or 
monitoring needed within the RH SIP revision process. This state confirmation is critical; the West 
experiences both natural and international haze, so the RAVI process must be able to isolate and verify 
the impairment from specific single sources or small groups of sources within its borders. If the 
impairment must be quantified against natural visibility conditions, it may be necessary to use day
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specific modeling to verify and quantify contributions, before beginning to evaluate the appropriate 
controls. 

The proposed rule amendments point to Sections 308(d)(1)(i) (A), 308(e), and 309(d)(4) as the process 
for determining control measures, indicating that RAVI responses are meant to be part of RH SIP 
revisions. This implies that the control measure, control technology, or emissions limitation developed in 
response to a certification for specific sources, must also show that the response will improve humanly 
perceived visibility. WESTAR suggests that language be added to Section 302(b) to clarify that a state 
analysis determines what type and how much control should be incorporated into the SIP revision. The 
states would report these analyses and decisions in the decadal RH SIP revision. 

Proposed Section 302 (b) suggests that the FLM certification will automatically result in new emission 
requirements for the identified source(s). This may not always be the case. After applying the four 
factors listed in Section 308 (d)(1)(i) (A), states are not prohibited from considering the amount of 
visibility impairment changed as a result of a control option. After applying the four factors listed in 
Section 308(d)(1)(1) (A), there may be no additional emission control reasonably available. Or, perceived 
visibility would not be increased as a result of utilizing cost-effective controls. Section 309 states 
interpret their responsibility to assure that sources included in the SO, Annex trading program, are 
protected from further emissions reductions, including RAVI certification, provided their milestones are 
met and the program continues forward. 

It is possible that implementation of the controls guaranteeing any reductions from a RAVI-certified 
source will occur in the future, due to the individual state's regulatory processes. It should be clear that 
identifying control technology, estimating ernissions reductions, and setting reasonable progress goals by 
modeling future inventories with growth and controls applied, are all part of any implementation plan or 
revision process. The endpoint, the reasonable progress goals for the end of the respective RH SIP 
planning period, is where any visibility improvement is actually measured. An FLM certification, if 
received more than four years prior to the RH SIP revision due date, provides a guarantee that emissions 
reductions, if determined by the state analysis for the RAVI-certified source, will be incorporated in the 
Reasonable Progress Goals for the end of the respective RH SIP revision planning period. 

Western states anticipate the possibility that an FLM certification could be resubmitted with updated 
information in the future. For instance, if the state determined that no additional controls are available 
that meet the four-factor test, the FLM might resubmit a certification once additional control technologies 
are available for use by the source. Ideally, these concerns would continue to be discussed during both 
the decadal SIP revisions and the Progress Report consultations between the FLMs and the states. 

Comparison of'the WESTAR alternative to the US EPA RA VIproposals 

An FLM certification received less than four years before a decadal RH SIP revision due date, can be 
acknowledged, analyzed, and perhaps even incorporated into that same RH SIP revision, but only to the 
extent that a state is able to complete its response prior to that revision due date. Any ensuing emissions 
reductions, incorporated for instance into a regular permit renewal, would not be required to be 
incorporated into Reasonable Progress Goals in that RH SIP revision. Instead, the reductions would be 
required to be included in the following decadal RH SIP revision reasonable progress goals (i.e. almost 14 
years after receiving the "late" FLM certification, versus 12-13 years for EPA's other three options.) The 
actual reductions could possibly occur within the 14 year timeline, but not be accounted for until the 
reasonable progress goals are set in the following decadal SIP. With the RAVI process tied to a decadal 
SIP revision, a state has the option of responding to an FLM certification received at any time between 
decadal RH SIP revisions. In such an instance, the state would only be reguired to include in a decadal
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RH SIP revision, their response(s) to FLM certification(s) received more than four years prior to the 
corresponding decadal RH SIP revision due date. 

Four years provides sufficient time to complete the attribution analysis, determine the control strategy, 
quantify emissions reductions, and incorporate the reductions into the reasonable progress goals of a RH 
SIP revision. The 3-year timeline of option 1 is too short (even without the requirement to revise the 
reasonable progress goals). Option 1 is unconnected to the decadal RH SIP revision process, which 
effectively creates the probability of additional and more frequent revision requirements by allowing the 
FLMs to issue certifications requiring "RAVI" SIP revisions at any time, independent of the Regional 
Haze planning schedule. In effect, Option 1 creates the undesirable possibility for states to be in a 
continuous SIP revision processes: one for the decadal RH SIP revision and one to respond to FLM 
certifications of reasonably attributable visibility impairment (separate RAVI SIPs.) 

Option 3 is not tenable because a two-year (or two year and six month) timeline is also unworkable. The 
assumption in the preamble that it is easy to modify an already-submitted SIP within six months of 
submission is not always true in practice. The modifications would require an additional, separate review 
process of 4-6 months, during which time, another year of complete monitoring data and inventory 
updates might be available which could change the RH SIP outcomes. 

WESTAR suggests that any FLM certification received more than four years before a decadal RH SIP 
revision due date under Section 308(f) be responded to in that SIP revision. WESTAR suggests EPA 
consider an alternative to its proposed Option 2 for Section 302(d). We recommend replacing the 
proposed "two" year RAVI response timeline with "four" years based on the considerations we presented 
above. The western states have long been opposed to treating Progress Reports as SIP revisions, so this 
alternative schedule would not be applied to Progress Reports required under Section 308(g). WESTAR 
suggests EPA adopt the following alternative for Section 302(d): 

(d) For any existing reasonably attributable visibility impairment the Federal Land Manager 
certifies to the State(s) under paragraph (a) of this section more than Iour years prior 
to the due date for a regional haze implementation plan revision required under 
§51.308(^

the State(s) shall include the elements described in paragraphs (b) and (c) in 
a plan revision by the due date for that implementation plan revision as part of such 
revision.	 ,	 , 

,_The State(s) is n,64 required at that time to also 
revise its reasonable progress goal.s to reflect the additional emission reductions that 
may be required from the source or sources. 

Table 1 illustrates the timing for the WESTAR suggestion as an alternative, assuming the next due date 
for a RH SIP submission is by July 31, 2021: 

Table 1. PROPOSED SCHEDULE FOR RAVI CERTIFICATION SUBMISSIONS AND RESPONSES 

Date of FLM certification (effective deadline)	 Proposed due date for state response 
1u17,il" i)1	 ^=JliL	_'I . 

JuGy 30. 20i24 ,	 l. 2u",  

July ;r^;^^^^'^
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WESTAR has no comments on Section 303 and 304. 

Section 305. Monitoring for reasonably attributable visibility impairment 
(RAVI) 

If Section 305 is retained, WESTAR recommends that no changes be made to Section 305(a) or (b). The 
existing regulatory language is clear and sufficient for the purposes of RAVI. As proposed, Section 
305(a) could be interpreted as mandating states to develop a strategy, and embark on an undefined 
visibility monitoring program to "find" reasonably attributable visibility impairment without any criteria 
to justify the US EPA Regional Administrator's or FLM's request. Western states see monitoring for 
detecting additional impairment as primarily a FLM responsibility. We are unaware of any situation 
where an FLM has requested a state to implement any additional visibility monitoring for that purpose. 

Section 305 and the monitoring plan requirement were originally associated with sources identified by the 
FLMs as reasonably likely to be causing plume blight at Class I areas. Prior to the advent of the 
IMPP.OVE monitoring protocol, most visibility monitoring was dor^e via carneras and photo 
interpretation, or by anecdotal observation. As documented in the 2001 WESTAR report "RA BART and 
RA BART-like Case Studies," four of the six facilities covered in the report conducted visibility 
monitoring and analysis studies to support attribution demonstrations. 7 The ensuing reductions at the 
"RAVI-certified" sources were assured through source pollutant emission reductions imposed via new 
permit requirements, court action, or settlement agreements. The benefit to visibility was measured 
through the existing IMPROVE network, or confirmed through regional or source-specific modeling. 

WESTAR recognizes the IMPROVE Steering Committee as the experts on visibility monitoring logistics 
and efficacy. The issues they address include defining the appropriate equipment, the timing and type of 
data, an appropriate monitor location pattern, operating condition constraints of the selected monitor, and 
the potential logistical constraints of monitoring sites (i.e. prohibitions on motors in Class I Wilderness 
Areas, inaccessibility of monitor sites, visual field of photo sites.) It would be preferable that 
determination of the need for additional monitoring for RAVI also be assigned to the IMPROVE Steering 
Committee, not to the states. 

Even if directed by an FLM or the EPA to develop additional monitoring for the purpose of RAVI, 
western states would likely seek the opinions of the IMPROVE Steering Committee. If states were 
directed to devise a monitoring plan to detect RAVI, they would need this input: 

• A discussion of what visibility impairment is of concern, and from what sources; 
• An explanation of why the existing visibility monitoring is inadequate; 
• Analyses, dispersion modeling, etc. supporting the advice that the state do additional RAVI 

oriented monitoring; 
• Reference to the areas proposed for additional monitoring; and 
• Suggested methods to utilize, given logistical constraints, and visibility issue of concern. 

A state will need this type of supporting information to justify adding new expenses to the state's ambient 
air quality monitoring budget, including the cost of purchasing, deploying, maintaining, collecting, paying 
for analyses of collected samples, compiling, and storing the data for public accessibility over time. What 
is not clear is who is expected to provide the logistical and Enancial support for these additions to the 
existing monitoring plan, if justifiable additions to the existing IMPROVE monitoring network are 
needed for the purposes of RAVI. 

Ibid. "RA BART and RA BART-like Case Studies," Western States Air Resources Council, June 2001.
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The preamble to the rule proposal acknowledges that the IMPROVE monitoring network has continued to 
serve the purposes of tracking visibility improvement. 8 If Section 305 were to be eliminated, the existing 
language at Section 308 (d) (4) redundantly refers to the RAVI monitoring. Advising a state to add to the 
IMPROVE monitoring network for the purpose of detecting new possible visibility iznpairment at any 
Class I area, potentially creates a new unfunded burden. Advising a state to develop a plan to monitor 
(track or assure) the controls on a RAVI-certified source, is an additional unfunded burden. Both types of 
advisements need justifying criteria, to enable a state to take on a monitoring role that could well be the 
responsibility of the concerned FLM or the regulated source. 

WESTAR has no comments on Section 306 and 307. 

Section 308: Regional Haze Program Requirements 

(a) No Comment 

(b) No Corfiment 

(c) This new section is redundant to Sections 302 and 305. It does confirm the intent to incorporate the 
RAVI certification process within the Regional Haze planning process. As previously stated, western 
states prefer to use the existing IMPROVE monitoring system maintained by the FLMs, to measure 
visibility and to detect impairment. It should be clear that any additional monitoring associated with 
RAVI is for the purpose of tracking visibility in relation to a RAVI source, after any controls are 
implemented in a SIP revision. The states are not funded to set up and maintain a permanent 
monitoring network for detecting unknown impairment. Monitoring to verify the effectiveness of an 
implemented control is a different purpose that should be addressed in consultation between the state, 
FLMs, the US EPA Administrator, and the regulated source(s.) 

(d) No Comment 

(e) No Comment 

(f) Comments on the requirements for periodic comprehensive revisions of implementation plans for 
regional haze  

As previously noted, WESTAR states strongly support the proposal to allow additional time in 
Section 308(f) to submit the upcoming SIP revision that sets the Reasonable Progress Goals for 2028. 
Subsections of Section 308(f) address measurements of visibility and progress in reducing impairment, 
and attempts to set up a framework for planning that will work nationwide, irrespective of regional 
differences. Flexibility built into the proposed rule can help states achieve the different goals set for the 
Class I areas due to their different characteristics. Our comments address (1) determining Natural 
Conditions; (2) what the Uniform Rate of Progress can mean; and (3) accounting for change along the 
way. The proposed amendments offer some workable solutions to issues identitied in the tirst planning 
period. Our comments offer additional considerations to clarify the frarnework in which plans are 
developed. 

8 Federal Register, Volume 81, Number 86, Wednesday, May 4 2016 40 CFR, Parts 51 and 52; Proposed Rule for 
Protection of Visibility: Amendments to Requirements for State Plans, P. 26950, under heading "Monitoring 
Strategy and Other Implementation Plan requirements." 
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The Uniform Rate of Progress (URP), set by the slope of the Glide Path between start and endpoints, is 
only a conceptual framework against which progress is measured. Two points determine the slope of a 
line, but if either endpoint can change, the slope will change. Both the Glide Path and the Uniform Rate 
of Progress are only guides, not regulatory benchmarks. Even if the 2000-2004 data becomes an agreed — 
upon fixed start point, future Natural Conditions as an endpoint could change. While we measured what 
occurred in the recent past, we can only estimate what might occur by 2064. Realistically, the decadal 
reasonable progress goals are, and will be, closer to reality as a benchmark for visibility improvements 
and anthropogenic emissions reductions, than a spot along the theoretical Glide Slope. 

The existing URP tied to the Natural Conditions defaults assigned to 2064 have created public 
expectations that may no longer be realistic, now that we have a better understanding of what causes haze. 
An undercounting of episodic natural emissions and the unanticipated contributions of international 
sources are two of the "uncontrollable" causes of haze recognized by western states. Proposed Guidance 
recognizes these factors but unless they can be quantified reliably, the URP between start and endpoints 
remains theoretical for the long-term. The real challenge is identifying the "controllable" sources in order 
to set reasonable progress goals in the short-term of the planning period, and to describe where energies 
might be focused in long-term strategies. It's very important to explain this well because the general 
public needs to have shared expectations for interim and long-term goals and how they are developed and 
evolve. The rule assumes that Natural Conditions is an underlying static value, while we are learning that 
it is changing. The rule language should not prevent needed adjustments to long-term visibility goals. 

Support for allowing technical and practical adjustments to visibility calculations 

In 1999, in the preamble to the existing rule, EPA wrote that states can use appropriate data analysis 
techniques to recalculate "Natural Conditions," as the "technical basis for estimates of natural conditions 
improve." 9 The 2064 default Natural Conditions levels for "Worst Days" (20 percent haziest days) 
initially estimated by EPA, were updated in 2006, and used as the endpoints of the Glide Paths by western 
states in their initial RH SIPs. 10 Updates to these defaults by EPA have been proposed in the Guidance 
documents released in July 2016, and are still under review. 

The initial default 2064 Worst Days Natural Conditions were estimates calculated as a statistical deviation 
from regional averages. The regional averages were based on assumptions of haze species concentrations 
in the absence of anthropogenic contributions within broad regions of the United States. These two 
component methodologies, the statistical deviation from a mean and the regional assignment of species 
concentrations to specific locations, are reasons why western states may want to make refinements to the 
Natural Conditions defaults. IMPROVE monitoring data, collected over 25 years in many places, 
demonstrate that the standard deviations used initially should be wider to account for extreme, episodic 
natural event that impair visibility. In addition, the regional assumptions for the concentrations of species 
from natural sources could be very different in separate airsheds, within the broad regions originally used 
for the estimates of the defaults. If a western state chooses to refine Natural Conditions for 2064, it will 
be to adjust the regional species averages to the more local conditions befitting the airshed and 
meteorological characteristics of individual Class I areas within the very broad regions. These same 
broad species averages are used in the recently proposed Guidance for tracking metrics, therefore the 
option for state refinernerit of triese averages that play into Natural Conditions goals is critical. 

9 Federal Register Nol. 64, No. 126 /Thursday, July 1, 1999 /Rules and Regulations p.35729, Natural Visibility 
Conditions. 
10 Guidance for Estimating Natural Visibility Conditions Under the Regional Haze Program," U.S. Environmental 
Protection Agency, September 2003, gave the initial listing of Natural Conditions estimates in deciviews. The 
IMPROVE Steering Committee subsequently made improvements to the equations for determining deciview values 
in 2006.
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The rule proposal retains the option to refine Natural Conditions and, in proposed 
Section 308(f)(1)(vi)(B), adds two specific considerations: international anthropogenic sources and 
smoke from wildland prescribed fires. These two sources, like natural sources of haze-causing species, 
can vary from year to year, and decade to decade. International emissions come from both natural and 
anthropogenic sources, but neither can be controlled by the states. The amount of international emissions 
will fluctuate with the global economy, changes in fuels and power generation, changes in population 
settlement patterns, and changing climate. Wildland prescribed fires conducted for resources benefit 
often occur within the Class I areas, under the management of the FLMS, but other prescribed fires are 
conducted by FLMs and others for the same purpose, in wildland areas outside Class I areas. Prescribed 
fires conducted under the tenets of a state's Smoke Management Program minimize air quality impacts. 
Each year there are changes in the arnount of prescribed burning for land or resource management 
objectives, depending on meteorology and funding resources. WESTAR supports the concept of 
considering wildland prescribed fire impacts as "natural contributions" to visibility, as long as prescribed 
fires comply with state Smoke Management Programs. 

The proposed rule language indicates that states must "add the estimated impacts to natural visibility 
conditions and compare the resulting value to baseline visibility conditions". This could mean that the 
Natural Conditions endpoint will increase, and the baseline start point could decrease, thereby lessening 
the slope of the URP. As long as everyone accepts that the URP can change, then there are workable 
options. 

The Glide Path and URP framework in the RHR, is not necessarily responsive to unpredictable and 
unanticipated changes in source emissions, whether natural or anthropogenic. It is critical for the RHR to 
give states the flexibility to make adjustments to the Glide Path/URP for inevitable change over time, in 
natural sources and in sources beyond our control. At the same time, states will continue their efforts to 
rediice visibility impairment, using reasonable controls for appropriately targeted anthropogenic 
emissions under state control. These incremental reductions may or may not match the URP. 

Westem states attribute natural visibility conditions to wildfire smoke, windstorm dust, sea salt, 
geological sources (e.g. volcanic emissions, earthquake events, sulfur springs and vents), biogenic 
emissions (e.g. from extensive forested areas) and other natural occurrences which may have been 
underestimated at specific locations, compared with the large regional areas of the initial estimates. 
These natural contributions to visibility are significant, but vary widely, temporally, spatially, and in 
amount, throughout the year. Although not used as a term in the RHR, when these emissions exceed a 
steady state, they are sometimes referred to "extreme episodic events." WESTAR can only point out that 
achieving "Natural Visibility Conditions" by any date certain is not straightforward. The only certain 
statement is that sources of Natural Conditions change. 

These natural and anthropogenic variations can be documented for baseline and current conditions, but 
some are difficult to project into the future. Past trends don't always predict the future, because there are 
always unpredictable changes, even if past emissions trends are stable. A classic example is the 
unpredictable, but anticipated, inerease in wildfire and prescribed fire engendered by vast bark beetle 
infestation of western forests, concurrent with drought. Western states expect to look at the historic range 
and averages of ineasured haze species concentrations from natural sources, and may make refinements to 
Natural Conditions as the endpoint of the Glide Slope defining the URP. There also will be changes in 
both international emissions and prescribed fire emissions. Natural Conditions is NOT a fixed number at 
any location; it will vary over time.
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Concerns with the Glide Slope and Calculating a Uniform Rate ofProgress 

Revisions proposed in Section 308(f)(1) allow states to recalculate baseline and current conditions based 
on the 20 percent of days most impaired by anthropogenic emissions annually, even if these are not the 
haziest days. This is very important to western states, where natural source emissions often contribute 
significantly to the highest deciview days each year, unlike many eastern states where current 
anthropogenic source emissions are almost always the greatest contributor to the highest deciview days. 
This proposed change in rule language provides the flexibility all states need to target the days with the 
highest contributions to visibility impairment from anthropogenic emissions (man-made pollution.) This 
allows states to measure progress in reducing anthropogenic impairment at Class I areas more accurately 
over time. How this might be done is discussed in the recent draft Guidance under review; western states 
will have more explicit comments as they review the Guidance documents. 

Proposed Section 308(f)(1)(vi)(A) explains how the Uniform Rate of Progress (URP) must be calculated 
for each Class I area in the state. Some suggest it might be more useful to create a new Glide Path with 
the start point at Current Conditions and the endpoint at 2064. The theoretical endpoint, Natural 
Conditions assigned to 2064 would be the Worst Haze Days (average of the 20 percent highest deciview 
values), presumed to have no anthropogenic component. Conceptually, these days have no anthropogenic 
impairment, and represent the high deciview range of "natural visibility" excluding the natural extreme 
episodic events. The start point would be the deciview average for Worst Days or the Most Impaired 
Days at Current Conditions, depending on which calculation is most helpful to the state for targeting 
anthropogenic sources. The Current Conditions start point at the beginning of each planning period could 
change in the next planning period, but the endpoint would remain the absence of anthropogenic impact 
in 2064, in theory. Connecting the start point and endpoint generates a Glide Path with a slope, in 
deciviews per year, which would become the relevant URP for the upcoming planning period. 

The rule does not explain why it is necessary to return to the Baseline Period (2000-2004) to recalculate a 
Glide Path. The original Glide Path from the initial Baseline Period is still needed to compare the 
progress of the first planning period. The 2018 Reasonable Progress Goals (RPGs) will be met by 2018, 
or not, and compared with the initial Glide Path and the URP it generated. Any Progress Report covering 
all or part of the first planning period should be able to use the original RPGS, Baseline Conditions, Glide 
Path, and URP of the initial SIP to evaluate progress, since they were the basis for all the planning efforts. 
Recreating Baseline Conditions for 2000-2004 negates the value of the initial analysis, and begs the 
question of whether the 2018 RPGs must be recalculated for comparison. At this point in time, first 
planning period controls are in place or close to implementation. There is nothing to be gained from 
recreating a new Glide Path from a 2000-2004 Baseline for the first planning period; to do so creates an 
unnecessary burden for a purely numerical exercise with no benefit to past or future planning. 

Recalculating the 2000-2004 Baseline Conditions represents an inordinate amount of rework, with no 
clear purpose, especially for the fifteen western states, which have over 85 monitors for their 
118 Class I areas. The parameter commonly known as the Best Days average, the average of the 20 
percent lowest deciview day values for each of the years in the five-year 2000-2004 Baseline Period 
should remain constant, as shown in Figure 3. Under either a Worst Days or a Most Impaired Days 
rubric, the initial Baseline Perioci deciview level remains one worth maintaining. It represents what the 
public actually saw, on average, irrespective of what caused the visibility level in those years. The 
existing rule at Section 308(d)(1) reads "ensure no degradation in visibility for the least impaired days".

rm
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The method for calculating these days was explained in prior Guidance 11 , and the western states defer 
further comment until completing their review of the recently proposed Guidance documents. 

It is not clear why states cannot start afresh at Current Conditions (e.g. 2010-2014) as the start point to 
calculate a new Glide Slope using either Worst Haze Days or Most Impaired Days for the upcoming 
planning period. Given all the changes in natural emissions and uncontrollable anthropogenic emissions 
that have occurred since the Baseline Period, it might be more relevant to start with a Glide S1ope closer 
to actual conditions. The only potential difficulty in resetting a Glide Slope for each planning period 
would be the lag time in the availability of monitoring data, and the resources needed for recalculating a 
start point. For planning purposes, the baseline for the planning period should also contain the base year 
of the most recently available inventory. If the proposed rule allows states to submit the upcoming (2018) 
RH SIP revision as late as 2021, regional modeling would use the base year of 2014 as the most recent 
available (US EPA—approved) inventory. Current Conditions Baseline for the second planning period 
could be 2010-2014, or the most recent five years of monitoring data containing 2014. This option should 
be considered, especially if a region with many states wants to use Most Impaired Days for planning and 
modeling, and finds recalculating from the Baseline Period unnecessary. 

As shown in Figure 3, the Glide Paths with start points set from the end year of the Baseline Period 
(2000-2004) or the end of the most recent Current Conditions (2010-2014) all slope downwards to 
Natural Conditions set at 2064 as the endpoint. The Uniform Rate of Progress would be higher or lower 
depending on where the baseline started. The RPGs for the next period (e.g. 2028) would still be lower 
than the 2018 RPGs of the initial planning period. Recalculating the Glide Path starting with "Current 
Conditions" reminds states to look for continuous emissions reductions, because they would always start 
"at the top of ` the Glide Path. The hypothetical options shown in Figure 3 include ones where states 
make a successful demonstration to US EPA that Natural Conditions in 2064 will be different from the 
default values. 

It is entirely possible, in remote areas of the west, that a state could adjust the Natural Conditions level, 
with EPA Administrator approval, such that the endpoint for 2064 would be even higher, due to more 
refined inputs for theoretical Natural Conditions. It is also not clear in Section 308(f)(1)(vi)(B) why a 
state would add prescribed fire and international emissions impact to the 2064 endpoint, rather than the 
start point, in calculating the Glide Slope. Knowledge of prescribed fire and international emissions is 
from current data. Those adjustments should be added to the start point, not the end point, in order to be 
accurate. Future estimates of prescribed burning and international emissions, especially decades in the 
future, are unreliable predictions. 

The Glide Path and URP framework underlying the RHR must be flexible as we learn more about Natural 
Conditions and how they change. Refinements to our quantification of anthropogenic and natural source 
contributions affect both the start point and the end point of the Glide Slope. It is plausible that a state's 
Current Conditions at the beginning of a planning period could be the same, or better than the estimate for 
Natural Conditions set at 2064. At that point, would the state have to show that growth and controls 
maintain that same visibility level until the next planning period? Further, if a state shows that their 
Current Conditions are already below the decadal benchmark of the Glide Slope at the end of the next 
planning period, can they set the Current Cor^ditions as tl-ie upcoming RPGs and then demonstrate that 
they can maintain that level? Discussions of scenarios like these will be continued by western states in 
their review of the Guidance documents. 

lt "Guidance for Estimating Natural Visibility Conditions Under the Regional Haze Rule," U.S. Environmental 
Protection Agency, September 2003, and "Guidance for Tracking Progress Under the Regional Haze Rule," U.S. 
Environmental Protection Agency, September 2003.
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Figure 3: HYPOTHETICAL GLIDE SLOPES FOR NEXT PLANNING PERIOD 
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The RHR indicates that Glide Path does not set the reasonable progress goals of each planning period. 
States must simply justify why they are "above" or "below" the decadal benchmark deciview value on the 
Glide Path. States must argue why the URP of the Glide Path to Natural Conditions at 2064 should not be 
used be used for the planning period, and list the year at which the State-calculated rate of progress for the 
planning period would reach Natural Conditions. At the time of RHR development in the 1990s, there 
was a discussion of whether reasonable progress should be measured in deciviews or emissions 
reductions. Although EPA chose to measure visibility progress in terms of deciviews, the rule also 
retained the requirement to show reductions in anthropogenic emissions. 12 This may become an 
important consideration in the future, as states are able to show anthropogenic emissions reductions but 

12 Federal Register, Volume 64, Number 126, Thursday, July l, 1999, Tracking emissions versus visibility, p. 
35726.
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find it more difficult to relate Reasonable Progress Goals to the Uniform Rate of Progress or a benchmark 
on the Glide Slope. 

Long Term Strategy for Regional Haze and RAVI in the Absence of Modeling 

The proposed changes to Section 308(f)(2) address the long-term strategy for regional haze and 
reasonably attributable visibility impairment. All of the elements imply that detailed regional attribution 
modeling and deciview forecasting modeling is available to all states for each RH SIP planning period. 
This may not be the case for every state. In the absence of the resources to do any modeling, a state will 
only be able to quantify anticipated precursor emissions reductions over time. Demonstrating continued 
reductions in haze precursor emissions from anthropogenic source, as a rate of progress, should be an 
option for those states that do not have regional modeling capabilities. 

Option for Emissions Reduction Commitments in the Absence of Modeling for RAVI and for Setting 
Reasonable Progress Goals 

The proposed language of Section 308(f)(3) elaborates on the method for setting reasonable progress 
goals and again assumes that each state will have access to regional modeling to set or verify reasonable 
progress goals. In the west, the percent reduction in controllable anthropogenic emissions is not always 
directly related to reductions in visibility impairment, measured in deciviews. Therefore modeling, 
funded by the EPA, was used in the first planning period to set reasonable progress goals in thirteen of the 
western states. Regional modeling was also used for back trajectories and source apportionment, useful 
for evaluating multi-state contributions. Regional Modeling allowed all the states to see the beneficial 
impact of their reductions at other states' Class I areas. 

Federal funding for regional modeling may not be available for subsequent planning periods. A western 
state may be able to describe emissions limitations placed on sources through control measures, and 
quantify anticipated reductions in haze precursor emissions with inventory forecasts. But without funding 
and resources for regional modeling, states are hampered in setting reasonable progress goals, in 
deciviews, for upcoming planning periods. The RPGs would be deciview approximations, based on 
monitoring trends for light extinction. As mentioned previously, a state unable to conduct regional 
modeling should be allowed to set emissions reduction goals. The effectiveness of these emissions 
reduction goals would be evaluated by the visibility impairment calculations made at the IMPROVE 
monitors in the mid-course Progress Reports and in the progress review within the decadal SIP revisions. 
The challenge remains to link reductions with measurable visibility improvements, even when the 
concentrationg of specific haze-precursors change. 

Purpose and Criteria for Additional Monitoring Request and Reports 

The proposed rule amendment for Section 308(f)(4) is already proposed at Section 308(c) and discussed 
previously in comments on Section 305. WESTAR raises the concern again that a state would be 
required to design a monitoring plan, fund and maintain monitors, and analyze data for the purpose of 
detecting impairment that should be the responsibility of the FLM. The proposed language for Section 
308(f)(4) should not be interpreted to require a state to track visibility in areas where no impairrr,ent has 
been certified, in addition to the established IMPROVE monitoring network. If a RAVI source has been 
FLM-certified and already responded to in a SIP or SIP revision, then the agreed upon verification of 
RAVI source emissions reductions should be sufficient. 

In proposed Section 308(f)(5) the word "past" progress report should be "most recent" progress report. 
States assume that the most recent five years of available monitoring data define the look-back evaluation. 

-e
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The point of the Progress Report should be to see if the most recent reasonable progress goal was met and 
if the nearest future goal will likely be met. Ideally each progress report will cover consecutive years. 

Proposed Section 308(f)(6) is new. WESTAR agrees that compliance with this requirement may be met 
with participation in the IMPROVE network, but is concerned about what could be expected in the future 
for additional monitoring. There is no criteria for when or where a federal agency or the EPA could ask 
for additional monitoring. WESTAR states also ask where the funding would come from for additional 
monitoring. 

Proposed Section 308(f)(6)(iv) is a new requirement to report monitoring data annually to the Regional 
Administrator. The fifteen WESTAR states have this compiled at the WRAP-TSS website, which 
includes the same information for all the IMPROVE monitors. WESTAR states feel strongly that this 
internet-available, publicly-accessible, interactive site is sufficient to meet any reporting requirement for 
the IMPROVE monitors under this section. It provides the public more information than a single state 
could hope to assemble, in various formats that can be used for many purposes. It would be duplicative 
and unnecessary for any state to report this information individually. If a state has a monitor used for 
RAVI purposes, would this annual reporting requirement apply to the RAVI monitor data? It is highly 
unlikely that a state would be able to provide the detailed information available in the WRAP-TSS, unless 
the monitor were of the same design, fully integrated into the collection and analysis protocol, and fully 
funded. 

Estimating future emissions proposed for new Section 308(f)(6) is new work for many states. As EPA 
correctly discusses in the Preamble, this is a considerable undertaking not casually performed. We 
recommend that this estimation of future emissions be done in concert with neighboring states under the 
auspices of a regional modeling activity such as was done for the original RH SIPs. This means that 
future year inventories will be limited to the decadal SIP revision years. Other than the decadal years, the 
only other years available would be those used for the National Emissions Inventory, as approved by 
EPA. 

(g) Comments on the Progress Reports 

WESTAR agrees that Progress Reports should not be prepared under the procedural requirements of a 
SIP revision (40 CFR Sections 51.102 and 51.103.) A less formal Progress Report was one of the Five 
Core Issues that WESTAR brought to EPA's attention as a means to improve the Regional Haze 
Program. 13 WESTAR states are heartened by the response that removes an administrative burden but still 
achieves the worthwhile, regular, tracking elements of a long-term program. The proposals for FLM and 
public review in these rule amendments adequately serve in lieu of the more formal legal and 
administrative procedures, different in each state, required for the public review and approval of a SIP 
revision. 

Interim Progress Report for 2025 

Progress Reports are meant to be a mid-course review of recent data and to identify any issues that should 
be addressed in the following decadal SIP revision. Some of the WESTAR states feel strongly that if the 
SIP revision establishing the 2028 RPGs can be submitted as late as July 2021, the specific mid-course 
Progress Report with a proposed due date in January 2025, is unnecessary. As shown in Table 2 below, it 
would cover almost the same periods of the Progress Reports within the "adjacent" SIP Revisions. There 

13 On the WESTAR website for Regional Haze, http://www.westar.org/rhpage.html, go to Meetings, Workshops, 
and Presentations, and select "Compiled summary of Core Issues," http://www.westar.org/Docs/Regional%20Haze-  
W RAP/5 C ore%20I s sues4 W estarm tg. p df

23



is a one-two year lag in the availability of monitoring data, such that the data available for analysis could 
be two-three years prior to the submission date. There is a two-year lag in the EPA release (approval) of 
the National Emissions Inventory, after the state's triennial emission inventory submission. Sometimes 
the three-year lag time means a more recent inventory is not available in time to be incorporated in the 
respective document preparation. 

Table 2. DATA AVAILABILITY AND PROPOSED REGIONAL HAZE PROGRAM SCHEDULE 
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2014 NEISIP Revision & Progress Report July 31, 2021 2014-2018 2028  (base year) 

Pro ress Re ort January 31, 2025 2018-2022 2020 NEI 2028 
2020 NEI 

SIP Revision & Progress Report July 31, 2028 2021-2025 2038 (base year) 
Progress Re ort January 31, 2033 2026-2030 2026 NEI 2038

States containing non-attainment areas have well-developed emissions inventory updates and projections 
for future years. Many states, without other SIP or Maintenance Plan requirements, would only be 
developing and forecasting inventories for regional haze purposes. If a state has no non-attainment 
area(s), it must use the triennial National Emissions Inventory. The only future year forecast, would be 
that prepared for the decadal Reasonable Progress Goal modeling. States would use the most recent EPA- 
approved NEI year, available sufficiently in advance of SIP/Progress Report data needs. For the Progress 
Report, they would use the end year of the most recent SIP revision as the forecast. WESTAR agrees that 
it is not necessary for states to revise backcast inventories if emissions factors or estimating 
methodologies have changed. 

Given the lag times, the difference in the time of the data covered between the upcoming RH SIP revision 
(proposed 2021) and the next mid-course Progress Report (proposed 2025) is very small. There is 
concern that the overlap in data analysis for the single short period Progress Report creates an 
unnecessary administrative burden. Trends would be based on less than five years difference in data. In 
most cases, five years is too short to show clear and significant trends. This raises a question about 
evaluating the "adequacy of the SIP" over such a short time period. A full evaluation of the State's 
RH SIP is required every 10 years, and as such, interim five-year progress reports should be only a 
summary of data, emission changes, and visibility trends. 

Baseline (2000-2004) versus Current Conditions (planning period baseline) 

Proposed Section 308 (g) (3) details what deciview levels are to be compared for progress. For those 
states that desire to switch to the 20 percent most anthropogenically-impaired days (rather than the 20 
percent haziest days), there should be no requirement to make new comparisons to the 2000-2004 
Baseline Period, after evaluating the first planning period (2000-20'18.) The reasons are previously 
discussed under Section 308 (f). The 2018 goals were based on Worst (haziest) Days calculations and the 
future 2028 RPGs could be based on Most (Anthropogenically) Impaired Days. It should be sufflcient to 
calculate 2028 RPGs for Most Impaired Days using a baseline of five-years within the current planning 
period, which will likely be the most recent five-year period of complete monitoring data containing the 
baseline inventory year 2011 or 2014, depending on whether the upcoming RH SIP revision is submitted 
in 2018 or 2021.
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For future Progress Reports and RH SIP Revisions, those states using the "Most Impaired" metric would 
be resetting the Glide Path URP anyway. One notable reason for always using Current Conditions for the 
planning period as the starting baseline for the planning period is that international emissions are always 
changing with the global economy. The assumptions regarding their contributions in 2000-2004 have 
already changed. If natural wildfires emissions are removed, as proposed in the draft Guidance 
documents, the time of year for Most Impaired Days might shift compared to Worst Days occurrence. 
Furthermore, the averages used for natural wildfire contributions in modeling have also changed over the 
decade. Starting the use of the new metric with current conditions rather than with a reworked baseline 
period makes sense for setting the next reasonable progress goals, if a region so chooses. 

Smoke Management Program Assessments 

Section 308(g)(6) introduces a new requirement for Progress Reports, but only for states where a smoke 
management program is part of the long-term strategy: 

"...for prescribed fires on wildlands, a summary of the most recent periodic 
assessment of the smoke management program including conclusions that were 
reached in the assessment as to whether a program is meeting its goals 
regarding improving ecosystem heatth and reducing the damaging effects of 
catastrophic wildfires. " 

Although not required for a SIP revision, the Progress Report elements are required de facto in a SIP 
revision. 

A periodic assessment of ecosystem health falls outside the expertise of the air quality agencies; an air 
agency does not have the technical expertise to judge whether prescribed fire on wildlands meets the 
specific goals for ecosystem health and reduction of catastrophic wildfires. The western states to which 
this requirement applies, believe that the assessment of prescribed fire efficacy must be made by the 
public and private entities conducting the fires. If they exist, such reports from FLMs and other entities 
could be included as technical appendices to a Progress Report. 

The purpose of new Section 308(g)(6) is not clear. Does it apply to all states, whether they chose initially 
to follow the Section 308 or 309 planning process? It is not clear if the assessment should include 
prescribed fires declared to be wildfires, which would be natural events as proposed in the revised 
definitions of Section 301: Nor is it clear whether Section 308 (g)(6) is meant to addresses visibility 
impairment (from prescribed or unprescribed smoke) or visibility improvement (through avoidance of 
wildfires.). It would help if the requirements of Sections 308(g)(6) and 309(d)(6) were consistent and the 
relationship to "308"'and "309" states were made clear. Clarification is needed, especially in the west, 
where wildfire occurrence, duration, acreage, and emissions, triggered by drought conditions, recently 
increased. Prescribed fire utilization can change due to uncontrollable factors, such as meteorological and 
budgetary constraints. This new Section 308 (g) (6) creates an additional reason for early consultation 
between states and FLMs, but there may be no mechanism to do an assessment for non-federal prescribed 
fires on wildlands. 

There are many purposes for prescribed fires, but the primary goal, in the context of a smoke management 
program, is to reduce smoke impacts on human populations. It is worth noting here that prescriptions for 
prescribed fires select days when air dispersion is good, when smoke blows away from populated areas to 
protect human health, and away from Class I areas to avoid visibility impairment. Air quality and 
meteorology factors govern burn days, which are not usually determined more than 48 hours in advance. 
Depending on the location, these controlling factors may result in limiting the acreage burned. Other
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cogent factors play into the amount of prescribed fire: available funding for execution, and the likelihood 
of a fire hazard ban overriding an otherwise acceptable burn day. 

Herein lies the conundrum: as long as prescribed fire smoke is considered anthropogenic, it must be kept 
out of Class I areas, thereby diminishing the value of prescribed fires as a tool for preventing catastrophic 
wildfires. This situation could be avoided by allowing prescribed burning smoke to impact Class I areas, 
as long as human health is protected by directing smoke away from communities AND away from Class I 
areas only when public visitation is high. Peak visitation usually occurs in the summer, when 
intentionally-lit fires are prohibited or constrained for fire safety reasons. For the purpose of RHR 
accounting, prescribed fire smoke for ecosystem benefit might be considered natural. In the West, 
prescribed fire often occurs in the Class I areas and can generate OC signatures at the monitor as high as 
those from wildfires. Carbon signatures for prescribed fires are usually a one day spike, whereas the 
wildfire signature can show up for days, even months. The impacts of prescribed fire smoke for resource 
benefit, like wildfire smoke, might not be considered anthropogenic impairment for regional haze 
accounting. WESTAR will likely address this further in response to the Guidance because it is not clear 
whether the prescribed fire impacts should best be subtracted from a quantifiable baseline (start of the 
Glide Path) or estimated for addition to future Natural Conditions (the end of the Glide Path.) 

Clarification on Public Review Periods for Progress Reports 

The proposed changes to Section 308(g) specify a 60-day public comment period for the Progress Report, 
whether or not the Progress Report is part of a SIP revision. The length of the Progress Report public 
comment period should remain 30 days and not be increased to 60 days; a maximum 30-day public 
review is sufficient. The language should also state that the interim Progress Report is not a SIP revision 
and does not require a public hearing. The requirement to include a response to public comments is 
sufficient for a Progress Report. Requiring the public comment period to start at least 60-days before the 
report is due to EPA, gives adequate time for states to address any concerns raised regarding progress at 
the midpoint of the planning period between decadal SIP revisions. 

The rule should clearly state that the review requirement for the components of a Progress Report within a 
RH SIP revision are part of the RH SIP revision review schedule and protocol specified elsewhere. The 
SIP revision can include the opportunity for a hearing whereas a stand-alone mid-course review Progress 
Report does not. Requiring a 60-day public review for a Progress Report contained within a SIP revision 
is not necessary, since the SIP revision already specifies a public comment period with the opportunity for 
a public hearing. 

(h) The proposed deletions in Section 308(h) are very helpful and eliminate the confusion of the double 
negative. 

(i) Comments on consultation 

The proposed revisions to Section 308(i)(2) are not clear because several conflicting time periods are 
stated. Must the consultation occur more than 60 days or more than 120 days before the public hearing or 
the beginning of the public comment period? Since the public hearing and the public cornment peried are 
not likely to start on the same day, when does the count begin, or end? If the intent is for the FLMs to 
have opportunities for input long before or during the drafting of the RH SIP Revision or Progress Report, 
US EPA should consider the following: 

In practice, RH SIP Revisions, which are proposed to include Progress Reports, could take as long as 180 
days (6 months) in formal review, which includes FLM involvement, as the following scenario illustrates. 
This time frame assumes states spend a maximum of 30 days each responding to both the formal 60-day
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FLM pre-public review and a minimum 30-day public review period. At that point, 120 days have been 
utilized, even without a hearing, because the public review should include the FLM comments and the 
state's responses, per Section 308 (i) (3). If a separate hearing is required or requested, that can add 
another 30-60 days in some states. The 180-day window includes the time spent responding to FLM and 
public comments, as well as preparing the final submittal package to the US EPA. 

It makes sense also to involve the FLMs early in the elements described in Section 308 (i) (1) and (2). 
This assumes that consultation means informal discussions, occurring before the more formal review and 
comment periods on a final draft. As interpreted from prior Guidance, the more formal FLM pre-public 
review of draft final documents has been 60 days. The FLMs have expressed a concern about not being 
adequately involved in discussions prior to that formal 60-day document review of the initial RH SIPs, as 
stakeholders in the protection of Class I area resources. 

For SIP revisions, consultation opportunities with FLMs should be initiated more than 180 days before 
the SIP revision is due to the US EPA. At a minimum, the FLMs should have a 60-day opportunity to 
review a draft of the RH SIP revision with its Progress Report, prior to the public review and comment 
period. The public review of the final draft of the RH SIP revision should include the state's response to 
the FLMs comments and comply with the procedural requirements of Sections 51.102 and 51.103. The 
SIP review procedures are more comprehensive. It should not be necessary to extend them an extra 30 
days to meet a proposed 60-day public comment period in the rule proposal for the Progress Report. 

For the interim Progress Reports, prepared midway between the decadal RH SIP revision, consultation 
opportunities with FLMs, in the form of conversations, meetings, and correspondence, should be the same 
as with a RH SIP revision. These "consultations" are likely occurring anyway regarding IMPROVE 
monitoring data trends, or smoke management issues in the west, or in accordance with the consultation 
procedures set up in the initial RH SIP. The FLMs could still have a 60-day opportunity to review a draft 
of the Progress Report, prior to the public review and comment period, as recommended in prior 
Guidance. A minimum of 30 days should be sufficient for the public review and comment period for the 
mid-course Progress Report, prepared in-between the decadal RH SIP revisions. The final Progress 
Report submitted to the EPA must include state responses to the FLM and public comments. 

Section 309: Comments on Requirements related to the Grand Canyon 
Visibility Transport Commission 

The three states and one local air agency that prepared RH Plans under the Section 309 option are all 
WESTAR members. They also participated with the other WESTAR states in the inventory refinements 
and regional modeling program supported by the Western Regional Air Partnership (WRAP) and funded 
through the EPA for the first Regional Haze Planning period. Since these states and local agency are 
neighbors to the other states, we share airsheds and are mutually responsible for improving visibility in 
each other's Class I areas. The following comments relate to consistencies that are important for meeting 
the requirements for RH SIP revisions and Progress Reports moving forward. 

Trading Programs are Better-than-BART 

The first implementation plan submission included a trading program that set emissions milestones for 
stationary SOz emissions. The participating facilities have met their milestones thus far and are on track 
to meet the 2018 milestones. Meeting these milestones was deemed better-than-BART. The affected 
WESTAR members believe that the trading program "grandfathers" these sources, protecting them from 
future RAVI certification and from more stringent control requirements for S02, over the reasonable life 
of the existing control technology. If, in the future, a new or retrofit control technology becomes
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available that could be applied to improve visibility, after a four-factor analysis, the control could be 
required at the participating facility to meet a reasonable progress goal. In other words, the reasonable 
progress analysis of the decadal RH SIP revisions supplants RAVI certification for that S02 source. The 
reasonable progress analysis would be applied, based on visibility impact at a Class I area, whether or not 
the Class I area is in the same state. The states containing the source and the impacted Class I areas 
would consult on the four-factor analysis and the appropriate remedy, if needed. 

When is Smoke from Fires Natural? 

Section 309 includes a definition of "fire" which is all-inclusive. It includes prescribed natural fire and 
agricultural burning on wildlands and farmlands. It is not clear if smoke from these fires in Section 309 
states is to be treated the same way in all states. Which fires are considered "naturaP' must be resolved, 
especially in the west where fire naturally contributes to the health and vitality of the ecosystems. 
Wildlands is a term that could be widely construed. For example, wildfires can occur on agricultural 
land, especially lands that are mixed natural dry steppe vegetation with interspersed dryland wheat 
farming. While these fires can be short lived and deliver less emissions per acre, compared to fires in 
forested lands, they still make considerable smoke and can cover a wide range, if fast moving. They are 
not intentionally set for agricultural purposes. For comparison, prescribed burns are set in rangelands, 
public or private lands that fit the definition of wildland, to control invasive weeds. 

Prescribed natural fire is not defined, yet the proposed definitions for "prescribed fire", "wildfire", and 
"wildland" could be used together to make many scenarios for prescribed fires fit under the rubric of 
"naturaP" if they occur in wildlands. While there are many different scenarios for fires in the western 
landscape, it becomes critical to be able to differentiate which fires should be treated as natural and which 
as anthropogenic, when accounting for their emissions. This is a concern for states considering how to 
"add" these to Natural Conditions per proposed Section 308(f)(1)(vi)(B). 

Smoke Management Programs 

Section 309 states were required to include smoke management programs in their initial Regional Haze 
Plans along with an accounting of emissions reductions achieved by using alternatives to burning. The 
alternatives to burning were often limited by the availability of funding for the alternatives, especially on 
public lands using public funds. Fifteen years of practice and experience with Smoke Management 
Programs have brought new understandings. As discussed earlier in this document, WESTAR and many 
of the FLMs agree that Smoke Management Programs are effective at reducing the deleterious health 
impacts of smoke in populated environments. However, it is still difficult to reconcile the impacts of 
smoke on visibility in Class I areas, even with fully implemented Smoke Management Programs. The 
emissions reduced by alternatives to fire are limited, and pale in comparison to the visibility impact of 
prescribed fires and wildfires, especially when these occur in, and adjacent to, Class I areas. That many 
of these same fires are managed by Federal agencies, and occur on public lands, is another consideration. 

Under the proposed changes to Section 308, which now apply to the Section 309 states, requirements 
have been added for states with smoke management programs within their RH SIPs. Accounting for the 
emission reductions or emission limits achieved by smoke management programs is a difficult exercise, 
whether or not the Smoke Management Program is part of a SIP. States and FLMs must be able to work 
closely together to account for any emissions reductions or limits achieved. A state can count acres 
burned or calculate emissions generated, because the smoke management program requires that in 
reporting by the burners. But a state can only learn about emissions avoided if the "burners" (private and 
public) can do that accounting and report it to the state.
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States must also rely on reports from the burners as to which emissions were due to fires that "improved 
ecosystem health and reducing the damaging effects of catastrophic wildfires" and whether that met the 
burner's goals. From the state's perspective, the smoke management program meets it goals if prescribed 
fires are not lit on no-burn days, and if prescribed burns reduce or prevent NAAQS exceedances. The 
land managers and the burners must be responsible for explaining whether the goals of any particular burn 
are for improving or preserving ecosystem health or reduction in catastrophic wildfires are met. Setting 
those goals and accounting for them are not the technical purview of state air quality agencies. 

Given what we have learned, WESTAR proposes that all prescribed burns be treated as "functionally 
natural" burns under the regional haze program accounting if, and only if, they are conducted under the 
rubrics of a smoke management program. There is no definition in the rule for what constitutes a smoke 
management program, but the states can only "control" the fires they give permission to light. A state's 
smoke management program is typically bounded by strict parameters of ineteorology and air quality that 
determine which days are burn days, and on which days burning is banned or restricted. The FLMs are 
the ones who must balance the need to improve ecosystem health and reduce the damaging effects of 
catastrophic wildfires with the goals of reducing anthropogenic visibility impairment of Class I areas. 
The Clean Air Act also speaks of the impacts of visibility impairment to visitors to the Class I areas. 
WESTAR would like to continue discussions with the FLMs regarding times of peak Class I area 
visitation. Smoke management consideration should be given to those seasons or times when fewer 
visitors would be exposed to smoke from prescribed burns, and when the smoke concentration at the 
IMPROVE monitors is below the NAAQS.
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`l'HE S"IX11: 

CFOtir r;RrrOR RILL WALKER

Department of Environmental 
Conservation 

D1VfS10N OF AIR QiJALITY 

Director's Oftice 

410 Willoughby Avenue, Suite 303
P.O. Box 111800 

Juneau, Alaska 99811-1800
Main: 907-465-5100

Toll Free: 866-241-2805
Fax: 907-465-5129

www.dec.alaska.gov 

August 19, 2016 

U.S. Environmental Protection Agency 
EPA Docket Center (EPA/DC) 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20760 
Docket ID No. EPA-HQ-OAR-2016-0289 

Subject:	 Proposed Regional Haze Guidance Document 

Dear pocket Manager: 

On August 10, 2016, the Alaska Departmerit of Environmental Conservation (ADEC) Division of 
Air Quality commented to the U.S. Environmental Protection Agency (EPA) and provided 
specific recommendations on the recent Regional Haze Rule (RHR) amendments, published in 
the Federal Register on May 4, 2016 (Federal Register, Vol. 40, No. 51 & 52). ADEC has also 
reviewed EPA's proposed Draft Guidance on Progress Tracking Metric:r, Long-terrn Strategies, Reasonable 
Progress Goals and Other Requirements for Regional Ha ye State Implementation Plans for the Second 
Implementation Period,' published in the Federal Register on July 8, 2016 (81 FR 44608). The 
comments on the draft guidance are intended to complement the comments that ADEC recently 
submitted on the RHR. 

Given the remoteness and limited access to Alaska's Class I areas, Alaska's small population, lack of 
major industry beyond oil and gas extraction, and past studies,-' ADEC. believes that most visibility 
impairment in the state originates from natural and international sources.' The proposed guidance 
document is particularly significant to Alaska for the second implementation period of the RHR. 
ADEC participated in the evaluation of this proposal in conjunction with the Western States Air 

'"Draft Guidance on Progress Tracking Metrics, Long-Term Strategies, Reasonable Progress Goals and Other 
Requirements for Regional Haze State Implementation Plans for the Second Implementation Period" and 
"Technical Support Document (TSD), Revised Recommendations for Visibility Progress Tracking Metrics for the 
Regional Haze Program", U.S. Environmental Protection Agency, July 2016. 

z Air Resource Specialists, Inc., and C.F. Cahill (2003). Final Report on the Results from the Poker Flat, Denali 
National Park and Preserve, and Trapper Creek CASTNET Protocol Sites July 1998 through June 2001. Prepared for 
the National Park Foundation, 1101 17th Street NW, Suite 1102, Washington D.C. 20036, August 2003 (77 pages). 

3 Wilcox, W.J. II., The Origin and Composition of Aerosols in the Alaska Airshed, PhD Thesis, University of Alaska 
Fairbanks, Dept. of Chemistry, 2001.
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Resource Council (WESTAR). ADEC concurs with the comments forwarded by WESTAR to EPA 
on the proposed draft guidance document. This letter highlights the recommendations to the draft 
guidance document that are most important to Alaska. 

For the Denali National Park and Preserve (DNPP) Class I site, the draft guidance document does 
not include the Trapper Creek IMPROVE monitoring site (TRCR1) data. Instead it uses the Denali 
IMPROVE monitoring site (DENA1) data to calculate the reasonable progress goal and uniform 
rate of progress (URP). The EPA-approved (78 FR 10546, effective March 18, 2013) Alaska 
Regional Haze State Implementation Plan (SIP) (III.K.3-12, adopted February 11, 2011) designates 
the Trapper Creek IMPROVE monitoring site (TRCR1) as the official (primary) IMPROVE 
monitor for the Denali Class I area. EPA needs to continue to use the TRCR1 site and its data as the 
official IMPROVE monitor for purposes of its rules and guidance development. ADEC requests 
that EPA perform regional haze-related calculations or analyses with data from the TRCR1 site, and 
include additional DENA1 calculations when appropriate. 

In the guidance document, EPA has proposed to use statistical methods to manipulate the data in a 
uniform manner in an attempt to separate natural (e.g. fire and dust) from anthropogenic impacts to 
Class I areas across the U.S. It fails however, to account for both the impacts from naturally 
occurring sulfate as well as impacts from international sources which can have measurable effects in 
northern climates. As an example, it has been found that for seven months out of the year 
(November-May), sulfates are the dominant aerosol species in DNPP, of which Arctic haze aerosol 
appears to make up a sizeable portion.' EPA needs to develop methods to account for the impacts 
of natural occurring sulfate as well as international sources, both of which can impact the slope of 
the glidepath. 

EPA has proposed using a 95% statistical threshold for determining the impacts from wildfire and 
dust events. Using this approach can have unintentional consequences for individual states, especially 
in the west where impacts from both wildfires and dust are common occurrences. Given the annual 
occurrence of wildfires and the distance that wildfire smoke can travel, the 95 percentile cutoff point 
for excluding wildfire impacts may not be appropriate. By using more appropriate cutoffs, ADEC 
would be better able to screen out natural and potentially international emissions at each particular 
site. As a result, EPA should provide states such as Alaska with guidelines for an approvable process 
to determine if different thresholds based on a site-specific analysis of the individual parameters that 
affect visibility over the most recent 10-15 year period, best represent the non-anthropogenic and 
international impacts for each Class I area. 

ADEC has in the past advocated for a fifth factor, visibility, to be a part of the four factors described 
in the Clean Air Act as part of the long term strategy development process. In previous comments to 
EPA, ADEC has emphasized the necessity of establishing a link between potentially costly control 
strategy decisions and demonstrated visibility improvements resulting from the control of stationary 
sources. While EPA also recognizes this in the guidance in Sections 4.2 and 8.2, ADEC believes that 
creating more specific guidelines for this process would make it clear that emission controls must be 
feasible, cost-effective, and necessar ,v to improve visibility conditions at a specific Class I areas. 

ADEC agrees with WESTAR that as the EPA guidance document (Chapter 6, Step 2) is currently 
written there is no "safe harbor" from analysis and control, which has the potential to adversely affect 

° Wilcox, W.J. II., The Origin and Composition of Aerosols in the Alaska Airshed, PhD Thesis, University of Alaska 
Fairbanks, Dept. of Chemistry, 2001.
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sources in Alaska. As WI?STAR statcs: "Whethcr the Rcasonablc Progress Goals are above or below 
the glidepath, thc guidance, in esscnce, reduires states to make a demonstration that more cannot bc 
accomplished during the respectivc planning period, irrespective of the visibility benefits." Tlie 
visibility at the Class I areas in Alaska is already on or near the glidepath and thc natural visibility 
conditions goal for 2064. Witliout sotne sort of "safe liarbor," sources could be required to reduce 
ctnissions cvern though the Class I arcas arc already below the glidcpath, incurring additional costs 
with littic to no additional visibility improvements. 

ADEC also supports WLSTAR in diat EPA nccds to providc financial support to the Wcstcm 
Regional Air Partiiership (WIZAI') for modeling efforts. Alaska does not liave the funding or 
dcdicated staff for independent modcling and relies on WRAP for such cfforts. In fact, evcn with 
WRAP support, Alaska's SIP rclies on a diffcrcnt suite of modeling tools and approachcs than other 
states due to tccllnical issues and a lack of resources for implementing an Alaska-specif c 
photochemical grid modeling approach. As the guidance document states "Tliis section assumes that 
a state -will usc an air quality modcl to devclop cstimates of the visibility impacts of individual sources 
or group of sourccs. (Section 6.2, p. 58)" Alaska simply may not havc acccss to, or capacity to 
implement, the same analytical tools or approaches as other states. 

"I'here are teclinical, as well as policy reasons, to investigate the approaches proposed by BPA in more 
detail than what is possible in the limitcd revicw time CPA has providcd. ADEC agrees widi the 
commcnts by WESTAR that furthcr rcvicw is nccded to vcrify that thc statistical approach proposed 
by I:PA is robust and does not producc confounding results. 

T7iank you for allowing Alaska tlie opportunity to commcnt on the rcgional haze guidancc. Wc look 
forward to working Nvith PPA to further refine this guidance document. 

Sinccrcly,
^^--^ 

Dcnisc Koch, Director 
Division of Air Quality 

cc: Larry Hartig, ADI^C/Commissioner 
Alicc Bdwards, ADLC/Dcputy Comtnissioner 
I3arbara Trost, ADCC/Air IG'Ionitoring & Quality Assurancc Program Manager 
Cind}' Hcil, ADLC/Air Non-Point & Mobile Sourccs Program Manager 
Jolhn Kuterbach, ADEC/Air Permits I'rogram Managcr 
Sara Longan, DNR/Office of Project Management and Pertnitting Director
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UVESTERN STATES AIR RESOU RCES COUNCIL 

pq 

August 22, 2016 

U.S. Environmental Protection Agency 
EPA Docket Center (EPA/DC) 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20760 
Docket ID No. EPA-HQ-OAR-2016-0289 

Dear Sir or Madam, 

The Western States Air Resources (WESTAR) Council, an association of 15 western 
state air quality agencies, is pleased to comment on the Draft Guidance on Progress Tracking 
Metrics, Long-term Strategies, Reasonable Progress Goals and Other Requirements for 
Regional Haze State Implementation Plans for the Second Implementation Period. These 
comments are intended to complement our comments on the proposed regional haze rule changes 
Protection of Visibility: Amendments to Requirement for State Plans. WESTAR has previously 
commented extensively to EPA and provided specific recommendations to improve the regional 
haze program. The attachment represents WESTAR's detailed comments on the proposed 
guidance. This letter highlights some of the broad recommendations with respect to the 
guidance. 

The regional haze Guidance is particularly significant to western state air quality agencies 
because over three-fourths of the Class 1 federal areas in the United States are located in the 
WESTAR member states. The current causes of regional haze in the western Class 1 areas are 
due largely to non-anthropogenic sources such as wildfires, volcanoes, and dust storms- 
distinctly different from the mostly anthropogenic sources of impairment in the east. In 
addition, the current levels of anthropogenic visibility impairment are significantly less in the 
west, and humanly-perceptible improvements in visibility will be more challenging. 

WESTAR has advocated for a number of years that the focus of the state efforts to 
implement a regional haze program must be on anthropogenic emissions within state control. In 
the guidance, EPA is proposing to statistically manipulate the data in a uniform manner across 
the U.S. in an attempt to separate natural (fire and dust) from anthropogenic impacts to Class I 
areas. We believe that this, in concept, is a step in the right direction. 

Alaska•Arizona•California Colorado Hawaii•Idaho•Montana-Nevada-NewMexico•NorthDakota-Oregon SouthDakota-Utah-Washington Wyoming 
WESTAR, 3 Caiiente Road a#8, Santa Fe, NM (505) 930-5197



However, there are technical, as well as policy reasons to investigate the approach 
proposed by EPA in more depth than what is possible in the limited review time EPA has 
provided. Further review is needed to verify that the statistical approach proposed by EPA is 
robust and does not produce confounding results. 

States must be able to retain the authority to determine the appropriate metric to track 
progress that best represents anthropogenic impacts at their Class 1 areas. For instance, the 95 
percentile cutoff point for excluding wildfire impacts may not be appropriate for some Class I 
areas. Additional comments and qugstions on the analysis methods in the guidance are 
enumerated in the attachment. 

Just as we have long advocated for focusing on anthropogenic emissions, we have 
similarly advocated for a fifth factor, visibility, to be a part of the four factors described in the 
Clean Air Act as part of the long term strategy development process. In previous comments to 
EPA, WESTAR has emphasized the necessity of establishing a link between control strategy 
decisions and demonstrated visibility improvements. We are pleased to see that EPA also 
recognizes this in the guidance in Sections 4.2 and 8.2, but believe that the process needs to be 
made less burdensome. 

Finally, as we have commented previously, and in light of the expectation in the guidance 
that significant modeling efforts will be required in the second regional haze SIP planning 
period, additional federal funding must be forthcoming to support this unfunded mandate. We 
also believe that the monitoring data analysis efforts are best organized by regional planning 
organizations funded by the federal government. 

Thank you once again for this opportunity to comment on the regional haze guidance, 
and for listening to western state concerns and suggestions to improve visibility in the west. 
We look forward to working with EPA to further refine the guidance. Please do not hesitate to 
contact WESTAR Executive Director Mary Uhl, if you have any questions or need additional 
information. 

Sincerely, 

^ 
Terry O'Clair 
President, WESTAR Council 

Attachment 
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Attachment 

Ambient data analysis, Chapter 5(Step 1) 

We appreciate that EPA has made an attempt to distinguish anthropogenic 
impacts from natural impacts at Class I areas. Our November, 2015 proposal to EPA 
focused on separating NOx and SOx from other sources of visibility impairment. ' 
Decisions to include or exclude data in the manner in which EPA is proposing is a novel 
approach for the treatment of monitoring data in a regulatoi-y context. Considering the 
complexity of the proposed guidance, WESTAR does not have a specific 
recommendation about the alternative to the ambient data analysis EPA is proposing. We 
do believe that further review, including formal peer review, is needed. We also believe 
that states must be able to use the data in a manner that recognizes anthropogenic impacts 
unique to each Class I area. 

In our comments on the regional haze rule proposal, WESTAR commented 
extensively on the quantification and treatment of `natural visibility conditions'. We 
agree with the guidance statement that recognizes that "attaining natural visibility 
conditions by the end of 2064 is not an enforceable requirement of the regional haze 
program" (page 7 of the guidance). We also commented to a lesser extent on the impacts 
of changing the `baseline period'. EPA has not provided an adequate justification as to 
why the baseiine period must be recreated to draw a new glide path. States should have 
the option to start at `current visibility conditions' to determine the glide path to the 
`natural conditions' endpoint, on a site-by-site basis. States must be able to determine the 
starting point for defining the Uniform Rate of Progress (URP) glide path. The WRAP 
Regional Haze Data Analysis and Decision Support System (TSS), developed 
specifically for the regional haze program metric tracking in the west, should be 
financially supported by EPA to produce these calculations of natural and anthropogenic 
contributions for states. 

General Comments/Issues: 

• It is possible to have a negative estimate of natural conditions visibility as a result 
of the conversion from extinction to deciview at high elevation sites. 

• International emissions are included in the anthropogenic component and thus are 
included in the glide path, but cannot be controlled by states. 

• International emissions and prescribed fires are an estimated increment that will 
change over time. After 10 years, that increment is likely to change in absolute 
value and/or in percent of overall impact, for many reasons related to the global 
economy, prescribed fire budgets, and meteorological conditions. It is not clear if 
that `increment' is added to 2064 assumptions for natural conditions, or should 

' Letter to EPA from the WESTAR Council, November 16, 2015



also remain in the baseline or current conditions. The glide slope changes 
depending on whether the inerement is added to the end point, taken out of the 
start point, or remains in the start point. There should be an option to make the 
adjustment in each planning period so as to use the most accurate data for that 
time.  

Even though the natural conditions levels are meant to represent `routine' natural 
conditions, they are based on empirical data collected in the 20`" century (page 
37). Natural conditions have changed since then. States should have the option to 
use natural conditions calculated from current data, using Trijonis's method or 
another suitable method. `Worst days' was set at a standard deviation above the 
mean rather than looking at the pattern and range of actual distribution of `best' to 
`worst' days for each species at each site. If states recalculate natural conditions, 
they should have the option of using updated species contributions at each site for 
calculating the daily splits. 

The threshold of 95 percent for detecting wildfire and dust conditions is 
insufficient to capture the extreme episodic events (e3 days) of the west. Each 
year, if the values for OC+EC and FS+CM on all days are plotted highest to 
lowest, normally more than five percent of the days will likely be fire- or dust- 
impacted days. Furthermore, the distribution of days with the same values is 
rarely normal. Every year has wildfires, many years have dust storms; it depends 
on which events impact the monitors and when. In the guidance, EPA assumes it 
is easiest to use statistical means to separate out the e3 days, but the threshold for 
a normal distribution for eastern U.S. days cannot be applied to a skewed 
distribution of arid western summer days and produce accurate results. Western 
states should be allowed to use different thresholds, including thresholds lower 
than 95 percent based on a site-specific analysis of species distribution over the 
recent 10-15 year period. This site-by-site analysis may also capture the seasonal 
increase in biogenic emissions (natural emissions that are otherwise unaccounted 
for in the guidance), especially in the many forested wilderness Class I areas. 
Biogenic emissions may be an important seasonal cause of haze, depending on the 
type of vegetation and location of the Class 1 area. 

Regarding Step D Z : Calculation of "2003 Annual Average Light Extinction 
(Excluding Episodic Events) (Mm-1)" in Table 5.6 (page 37). In order to 
duplicate the numbers that appear in the table, it is necessary to remove all days 
with any missing data, regardless of whether data is available for the specific PM 
species. For example, for OMC at Mesa Verde in 2003, there are 113 valid values 
(out of 121 total observations), resulting in an annual average of 3.12 Mm-1. 
However, within those 113 values, 8 days are missing values for another species 

Z Section 5.5 Step D: Further split the remaining OMC, LAC, Fine Soil and CM light extinction 
into "natural (routine) " and "anthropogenic based in part on the NC-II estimate.



(such as CM). If only using the remaining 105 values are used, then the value is 
3.19 Mm-1 which is presented in Table 5.6. Is a QA/QC marker missing 
somewhere that could be used to limit what days should be used for this annual 
average? Data handling protocols should be clearly delineated in the guidance. 
Furthermore, in the interest of transparency, all data must be available for review. 

• In Step E 3 of the ambient data analysis (page 38), annual average light extinction 
is replaced with natural (routine) conditions when the NC-II values are greater 
than the annual average light extinetion. The NC-II data to be used in this step is 
provided by EPA in the "NaturalConditionsIl_Format2_v2.xls" spreadsheet. This 
data provides just a single annual average natural conditions value per site and 
species. In reality, each species has its own seasonal curve, and the resulting 
daily deciview (dv) values are skewed, not normally distributed throughout the 
year. States should have the flexibility to develop seasonal variations to the 
natural condition values if the NC-I1 estimates provided are not representative of 
conditions at a speciflc Class I area. In addition, the example calculation for 
Mesa Verde, shown in Step E of the guidance document (Table 5.7), does not 
appear to apply the NC-I1 substitution when the annual average light extinction 
for Coarse Matter is below the NC-II estimate. The guidance document should be 
reviewed to ensure that the recommended guidance and the example calculations 
are the same. 

The ambient monitoring data analysis process used by WRAP on behalf of the 
WESTAR states, for both the first round of Regional Haze SIPs and the progress reports, 
produced a regionally consistent data set. We again call upon EPA to fund the WRAP to 
produce these data sets for the next round of SIPs rather than ask states to rely upon EPA 
and IMPROVE as proposed in the guidance.4 

Screening of sources, Chapter 6 Step 2) 

EPA has proposed unrealistic and overly conservative screening mechanisms for 
Long-Term Strategy (LTS) development that capture a large fraction of in-state sources 
contributing to anthropogenic visibility impairent (EPA recommends 80 percent). 5 m 	 In 
addition, EPA has recommended a conservative approach to determining if a state's 
sources affect visibility at out-of-state monitors and suggests a one percent contribution 

3 Section 5.5 Step E.• Consider the remaining light extinction from sulfate, nitrate, carbon and 
dust "anthropogenic." 
4 Further, related to ambient data analysis EPA says "The IMPROVE program and the EPA will 

work toge t.her to cor.duct these analyses and provide datasets to states for their use." Pp31-32, 

section 5.5 and "The EPA will work with the IMPROVE program to offer datasets containing the 
20 percent most impaired days, selected based on anthropogenic impairment, and the 20 percent 
clearest days for use by states" (Section 5.13, p 48). 

5 "The EPA considers 80 percent to be a reasonably large fraction for this purpose in the second 
planning period. If an approach does not reach this 80 percent inclusion level, the threshold for 
major stationary sources, minor stationary sources and/or categories of area stationary sources 
should be reassessed forreasonableness" (p.72)
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threshold for out-of-state anthropogenic visibility impairment. This one percent impact 
threshold is identical to the significance level EPA lhas used to evaluate interstate impacts 
on nonattainment and maintenance areas associated with health-based air quality standards. 
EPA needs to provide a much more detailed and robust demonstration that fully 
characterizes the modeling tools available to support these threshoids, if they are to be used 
for the regional haze program. The regional haze rule strives towards unattainable aesthetic 
goals, rather than the mandatory requirements of ineeting a health-based standard. 

One of the problems with these approaches is that two large source sectors (mobile 
and international) that contribute to visibility impairment (and are beyond most state 
control) are exeluded from consideration in the LTS development. This unduly focuses the 
LTS on in-state stationary and area sources. The guidance recommends that states not 
consider mobile sources for four factor analysis (or include them in the 80 percent) 6 , but 
this sector accounts for more than 50 percent of NOx emissions in the WRAP region. 
Boundary condition (international) contributions to sulfate extinction at western Class I 
areas can be large (40 percent or more). We believe it is unjustified to conduct four factor 
analyses on a large portion of state stationary and area sources without consideration for the 
significant visibility impairment resulting from mobile and internationa) sources. Asking 
states to conduct four factor analyses on a large portion of their sources without 
consideration of the significant visibility impairment resulting from mobile source and 
boundary conditions inappropriately shifts the burden towards state stationary and area 
sources, which may cause significantly less visibility impairment. 

In the proposed guidance, the one western state that can control mobile source 
emissions would not be able to consider any of the control programs and reductions that are 
already part of its LTS in its Regional Haze SIP. This is just one more reason it is not 
acceptable to screen out the mobile source inventory from the analysis. It is also 
inappropriate to screen out mobile source impacts when they may be the nearest and 
predominate anthropogenic contributors of precursor NOx, PM, and SOx emissions to 
Class I areas. The FLMs and the states would not be given any credit for the measures they 
have introduced or plan to introduce for mobile source reductions within and adjacent to 
the parks and monuments. 

Mobile source emissions include maritime and riverine shipping. States that have 
taken steps to reduce in-port and near-port emissions will be penalized, in effect, for not 
being able to count those on-road and off-road control measure at the ports and terminals 
when they may have a beneficial impact on visibility. 

As noted above, boundary condition contributions from international sources (both 
natural and anthropogenic) to sulfate and nitrate extinction at western Class I areas can be 
large according to WRAP modeling for the western domain. These `boundary conditions' 
refer to the modeling boundary exterior to the continental United States and are part of the 
contributions of `uncontrollable' emissions impacting western Class I areas. They include 
Canadian and Mexican areas, for which updated inventories are sorely needed, both for 
changes in anthropogenic and natural emissions, since the turn of the century. Emissions 

' Guidance, Section 8.7
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from the Pacific and Eastern boundaries of the modeling domain also impact western Class 
I areas.

Maritime shipping emissions have changed in the past 10 years for many reasons 
such as California and international fuel requirements, speed limits in sensitive maritime 
migration and breeding areas, global shipping fluctuations, and the widening of the Panama 
Canal affecting shipping routes. Other factors, such as energy-related resource 
development and population growth, also affect national and international movements of 
goods, whose eniissions must be accounted for in the inventories used for modeling of the 
westei-n region domain. 

The guidance minimizes and limits eonsideration of control costs and downplays 
consideration of visibility improvements in LTS development. The guidance could result 
in sources that are captured by screening being required to install controls without 
demonstrating a commensurate visibility benefit. 

The guidance makes a general statement that control costs are reasonable if they 
are compared "to the costs that other similar sources have had to bear...in other 
regulatory actions" (Section 8.1.1, page 97). Equating control costs for the Regional Haze 
Rule, which has aesthetic goals, to those of health-based NAAQS is unjustified. It is an 
accepted practice in air pollution regulation that air pollution control costs vary from region 
to region, even within the same state. Some visibility impairment controls might need to be 
phased in over a longer time frame. This is where long-term strategies can be utilized in 
place of immediate controls, particularly if immediate controls produce little or no visibility 
benefit in the current planning period. 

EPA suggests there is no `safe harbor' 7 proposed in the guidance, but there should 
be. I-Iow do states know they have done enough to control emissions for a planning 
period, if being below the URP line is not a`safe harbor'? As the guidance is written, 
compliance costs are the factor with the most weight, but they cannot be the only driver of 
reasonable progress. An excessive number of sources will be subject to the four factor 
analysis in each planning period. States must have a clearer sense for when a regional haze 
S1P will be approvable by EPA than what is provided in the guidance. 

In the guidance, EPA assumes a significant regional modeling requirement will be 
required of states. 8 We believe that EPA needs to provide financial support to the 
WRAP for this purpose. The required modeling will include significant emissions 
inventory data collection, as well as analysis and projection, for all WRAP states. The 

'"Under the second alternative approach, states would consider visibility both dtiring the 
screening step and when considering the four statutory factors" but "it is not appropriate to reject 
a control measure ... on the basis of the associated visibility benefits being imperceptible to the 
human eye." (p. 15) "States are not required to set RPGs that meet or exceed the URP, nor does 
meeting or exceeding the URP create a safe harbor that exempts states from the requirements of 
the Regional Haze Rule." (p. 18) 
8 "Tlhis section assumes that a state will use an air quality model to develop estimates of the 
visibility impacts of individual sources or group of sources." (Section 6.2, p. 58).



level of detail required for an emissions inventory which will include 80 percent of 
visibility impairing sources after removing mobile and boundary conditions will also 
require significant state and local air agency effot-t that has not been adequately 
considered in the guidance. 

Source and emission control measure characterization, Chapter 7(Step 3) 

Any regulatory program that imposes costly controls to reduce air pollution must 
produce environmental benefits. The four statutory factors that need to be eonsidered 
in a regional haze program must also produce demonstrable progress toward the 
visibility goals. We believe that there must be a direct link between the statutory 
factors and visibility and the guidance fails to incorporate visibility improvements into 
the `four factor' analysis in a reasonable manner9. 

Decisions on the content of the LTS, Chapter 8 Step 4) 

WESTAR believes the development of a LTS goes hand-in-hand with the 
selection of a Reasonable Progress Goal (RPG). A state needs to know what control 
measures are available before a reasonable goal can be set, but it must also recognize the 
incremental nature of the regional haze rule and use the URP line for its Class I areas as a 
guide in setting a goal. 

We recommend the second alternative screening approach in which visibility is 
considered along with the `four factors' to evaluate sources for potential control. We do 
not support the notion that control strategy decisions can be divorced from visibility 
impacts from specific sources. It is one thing to seek emission reductions in a NAAQS 
nonattainment area of somewhat limited geographic extent. It is another matter to make 
visibility protection control decisions for sources that may be hundreds of miles away 
from Class I areas. 

Regional scale modeling of the LTS to set the RPGs for 2028, Chapter 9(Step 5) 

An evaluation of each state's LTS emissions reductions estimates will need to be 
done for all Class I areas in the west together in a series of modeling runs using a regional 
photochemical model due to the regional nature of haze, and to be in compliance with 
existing EPA guidance. We note that updated EPA modeling guidance has not yet been 
provided that will describe technical requirements to project future visibility with the 
revised progress tracking metric as the guidance document specifies. This will have to be 
based on multiple regional modeling runs, with those results needed to complete the LTS 
and RPG process steps for each state. We also note on page 173 in the draft guidance 
that EPA in a footnote states: We expect that regional planning organizations wiil have 

9 "Given the statutory purpose of the visibility program, we believe that allowing states to 
consider visibility impacts when determining the scope of the reasonable progress analysis is a 
reasonable interpretation of the statute." (p.13).



modeling information that identifies sources affecting visibility in individual class (sic) I 
areas. 10

This modeling will need to be based on western states' eareful evaluation of both 
future projections of anthropogenic emissions sources within the states and the 
international and natural sources' contributions to the proposed Most Impaired Days 
metric. Resources for the multiple regional LTS modeling runs will be needed from EPA 
as the guidance only specifies how a state is to proceed to evaluate and consider 
reductions in anthropogenic sources within the state and does not identify how future 
interstate, international, prescribed fire and natural sources' contributions are to be 
quantitatively assessed. 

The back trajectory and Q/d methods in the guidance are purely for screening 
purposes for four factor analysis and will not produce interstate, international, and 
multiple source contributions for SIP purposes, as a series of regional modeling runs will. 
Iterative regional modeling to assess LTSs for each state will be required to produce 
consistent SIPs for the 118 Class I areas in the west. Examining planning inputs for 
anthropogenic and natural emissions in the 2028 milestone year is a state responsibility 
that requires a robust regional modeling effort, but EPA provides no resources. 

Finally, regional modeling with source apportionment and/or sensitivity studies 
for the LTS analyses can be efficiently repeated as necessary to help identify when 
further reasonable controls will not change visibility for the 2028 RPG at each Class I 
area, simultaneously. 

Progress, Degradation and Glidepath Checks, Chapter 10 Step 6) 

The proposed rule revisions and guidance (using the most anthropogenically 
impaired deciview days metric) may help some states demonstrate progress toward the 
visibility goals of the Clean Air Act. Natural conditions are not constant. Considering 
that the glide path will always have imprecise start and endpoints, calculating the URP 
becomes an expensive, resource- i ntens ive mathematical exercise for many western states, 
which have to complete analyses for anywhere from one to 29 Class I areas within their 
own boundaries, in addition to those of their immediate and farther downwind neighbors. 
To demonstrate progress, western states may need additional weight-of-evidence 
parameters l i available to track progress toward visibility goals. 

Western states are very limited in the number and types of remaining sources to 
control. Most of the large sources in the west have been suitably controlled through 
BART. Any new sources must meet RACT, BACT, MACT, or PSD requirements. It 
will be a struggle to impose further controls on very small sources if there is no way to 

16 from: https:/(www epa Qov/sites/production/filesJ2016-07/documents/draft regional haze guidance iulv 2016 pdf 

" These might include tracking improvements in annual visual range, the middle quintile average 
of annual monitored days, or the number of days per year at or below the deciview value of the 
Baseline Period's `Best Days'.
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link them to visibility impairment or to visibility improvements. The glide path may not 
be the best reference to use to benchmark progress. 

Whether the RPGs are above or below the glide path, the proposed guidance, in 
essence, requires states to make a demonstration that more cannot be accomplished 
during the respective planning period, irrespective of the visibility benefits. Tllere is, in 
effect, no `safe harbor' even for states for which 2028 visibility projections are below the 
deciview glide path. For western states, the real issue is being able to justify controls, if 
visibility improvements cannot be detnonstrated. Equally difficult is showing humanly 
perceptible visibility improvement, when some of the URPs could be less than half a 
deciview per year, or in the range of one deciview per planning period. 

For these reasons, there needs to be additional `weight of evidence' means for 
demonstrating suitable progress. Many western Class I areas already have exceptional 
visual range of over 100 miles, except on days with natural episodic events. This 
contrasts with all non-WESTAR states whose current average visual range is between 36 
and 86 miles. 

WESTAR states need to be included in further discussions with the IMPROVE 
Committee, the FLMs, and the EPA regarding ways to demonstrate visibility 
improvements.
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Introductory Note: In this document each reference to "CAAA" means the 
Clean Air Act Amendments of 1990, P.L. 101-549. 

SECTION III.K AREAWIDE POLLUTANT CONTROL PROGRAM F012 REGIONAL 
HAZE 

III.K.1 PURPOSE AND SCOPE OF THE ALASKA REGIONAL HAZE STATE 
IMPLEMENTATION PLAN 

A. Overview 

A State Implementation Plan (SIP) is developed and implemented by states as required by the 
federal Clean Air Act (CAA), with formal approval and administration by the U.S. 
Environmental Protection Agency. A SIP consists of narrative overviews, background 
information, strategy plans, technical data, data analyses, and implementation plans for 
complying with CAA requirements. In Alaska, the Air Quality Control Plan, which contains the 
required SIPs for Alaska, is incorporated by reference into state regulations at 18 AAC 50.030. 

This chapter of the Alaska Air Quality Control Plan addresses the federal rules for protection of 
visibility specifically related to regional haze. These federal rules were adopted to fulfill 
requirements of Section 169B of the Clean Air Act, which has as its purpose to protect and 
improve visibility at specified federal land units identified as Class I Areas, Class I Areas 
include national parks greater than 6,000 acres, wilderness areas and national memorial parks 
greater than 5,000 acres, and international parks that existed as of August 1977. 

Despite Alaska's many national parks, forests, wildlife refuges, and wilderness areas, Alaska has 
only four such mandatory areas because most of these areas were set aside after the inclusion of 
the Class I areas in the 1977 Clean Air Act, 7'able III.K.I -I lists the four Class I federal areas 
located within the state; as also shown in the table, no Class I federal areas located outside of the 
state are affected by emissions produced within Alaska. 

Table III.K.1-1 
Class I Federal Areas Located Inside and Outside of Alaska 

Im acted by Emissions Produced Within Alaska 

Class I Federal Area Located in Alaska Located Outside of Alaska 
Denali National Park Yes - 
Tuxedni Wilderness Area Yes - 
Simeonof Wilderness Area Yes - 
Bering Sea Wilderness Area Yes - 
None - Yes

The United States Environmental Protection Agency (U.S. EPA) adopted the Regional Haze 
Rule in 1999 to protect visibility in Class I areas. The rule lays out specific requirements to 
ensure improvements in visibility at 156 of the largest national parks and wilderness areas across 

III.K.1-1 
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the United States through the mitigation of human-caused air pollution impacts. The Regional 
Haze Rule sets out a long-term path of visibility improvement towards natural visibility 
conditions, to be attained by 2064. The Regional Haze Rule requires states to establish interim 
goals toward the fina) 2064 visibility goals. 

This Regional Haze Plan * describes how the State of Alaska will meet federal requirements to 
measure and monitor visibility, aerosols, and air pollution at Alaska's four Class I Areas, how 
Alaska will evaluate the factors reducing visibility at each site, and how Alaska plans to identify 
and implement air pollution control measures to reach natural visibility conditions by the 2064 
Regional Haze Rule target date. This plan includes both the characterizations of the baseline air 
quality at each of Alaska's Class I Areas and Alaska's strategy toward meeting the interim goals 
to be attained by 2018. It also presents Alaska's visibility status and goals, and represents 
Alaska's element of the national effort to assess visibility and visibility improvement through 
2018. The SIP demonstrates specifically how 2018 visibility goals will be attained. A11 
pollutants and aerosols affecting visibility are considered by this plan, including those entering 
Alaska at its borders. Air pollution sources, transport, and atmospheric precursors of aerosols 
originating within Alaska and entering Alaska from Asia, Europe, and Canada are considered by 
the SIP. 

Each of the 50 states is required to address the Regional Haze Rule, but haze is inherently a 
regional, and frequently even international, phenomenon. Coordinated technical services, 
modeling, data management, and consulting have been provided by regional planning 
organizations. For Alaska, the Western Regional Air Partnership (WRAP) has served this 
function. Technical tool development, emission inventories, and air quality modeling have been 
conducted on a regiona) basis by the WRAP to support the efforts of all of the western states. 
Alaska has pai-ticipated actively in WRAP projects, and uses WRAP technical products 
extensively in this plan. 

The Regional Haze Rule of the Clean Air Act specifically regulates visibility, but the aerosols 
and pollutants that reduce visibility also impact human health and ecosystems in Alaska. 
Consequently, the implementation of this plan will impact Alaska's people and ecosystems in a 
broader manner. Alaska receives air pollutants across al1 its boundaries, from many international 
sources subject to different environmental regulations. The analysis of Alaska's air for the 
development of this plan gives us greater understanding of how our air quality is affected by 
international sources, and of where Arctic and Sub-arctic Alaska fits in the global picture of air 
quality. 

B. Why Visibility? 

Without the effects of air pollution, natural visual range is approximately 140 miles in the 
western United States and 90 miles in the eastern states. However, over the years, air pollution 
in many parts of the United States has significantly reduced the range that people can see. In the 
West, the current range is 35-90 miles, and in the East, only 15-25 miles. In Alaska in 2002, 
standard visual range at Denali National Park was approximately 133 miles. Reductions in 

. The term "Regional Haze Plan" is used to refer specifically to this plan to address the requirements of the Regional 
Haze Rule; however, the term "Plan" and "SIP" may be used interchangeably. 
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Denali's visual range from existing and increasing air pollution will be evaluated as part of this 
SIP. 

Visibility is reduced, or impaired, when particles and gases in the atmosphere reflect, scatter or 
absorb light. 'i'he visual range, or distance that we can see, is limited by very small particles in 
the air. The particles absorb and scatter sunlight, creating haze. I-laze affects the color, contrast, 
and clarity of the vistas, wildlife, forests, seascapes, and ecosystems we can see. Good visibility 
is important to the enjoyment of national parks and scenic areas. 

Many different types of particles and gases are released into the atmosphere through human 
activities. Not only do the pollutants released directly reduce visibility, but also the pollutants 
can react chemically with each other to create new types of pollutants which also affect visibility. 
The individual pollutants that create haze are measurable, for instance as sulfates, nitrates, 
organic carbon, elemental carbon, soil dust, or sea salt. But while many different types of 
pollutants contribute to impaired visibility, visibility is a single measure that includes the effects 
of many pollutants. 

C. EPA's Visibility Regulations and the Regional Haze Rule 

1. History of the Visibility Program 

In 1977, Congress amended the Clean Air Act to include provisions to protect the scenic vistas 
of the nation's national parks and wilderness areas. In these amendrnents, Congress declared as 
a national visibility 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. (Section 169A) 

At that time, Congress designated all wilderness areas over 5,000 acres and all national parks 
over 6,000 acres as "mandatory federal Class I areas" ("Class I areas"). These Class I areas 
receive special visibility protection under the Clean Air Act. Figure III.K.1-1 shows the 156 
national parks and wilderness areas designated as the Class I areas. The four Class I Areas in 
Alaska are shown in Figure III.K.1-2. 

The 1977 Clean Air Act amendments charged Federal Land Managers (FLMs) with direct 
responsibility to protect the air quality and related values (including visibility) in areas of great 
scenic importance (that is, Class I areas) and to consider, in consultation with EPA, whether 
proposed industrial facilities will have an adverse impact on these values. The States were 
required to determine whether existing industrial sources of air pollution must be retrofitted to 
reduce impacts on Class I areas to acceptable levels. The EPA was tasked to report to Congress 
regarding methods for achieving greater visibility and to issue regulations towards that objective. 

III.K.I-3
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Figure 111.K.1-1
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Part C of the 1977 Clean Air Act amendments stipulated requirements to prevent significant 
deterioration of air quality and, in particular, to preserve air quality in national parks, national 
wilderness areas, national monuments and national seashores. The Prevention of Significant 
Deterioration (PSD) program includes area-specific (Class 1, II, and III) increments or limits on 
the maximum allowable increase in air pollutants (particulate matter or sulfur dioxide) and a 
preconstruction permit review process for new or modifying major sources that allows for 
careful consideration of control technology, consultation with FLMs on visibility impacts, and 
public participation in permitting decisions. 

Under Clean Air Act Section 169A(b), Congress established new requirements on major 
stationary sources in operation within a 15-year period prior to enactment of the 1977 
amendments. Such sources to which visibility impairment can be reasonably attributed must 
install best available retrofit technology (BART) as determined by the State. In determining 
BART, the State must take into consideration the costs of compliance, the energy and non-air 
quality environmental impacts of compliance, any existing pollution control technology in use at 
the source, the remaining useful life of the source, and the degree of improvement in visibility 
which may reasonably be anticipated to result from the use of such technology. 

On December 2, 1980, the EPA outlined a phased visibility program to ensure progress in 
achieving the national goal set forth by Congress. Regulations promulgated for Phase I of the 
program (under 40 CFR §51.300 through 307) required Alaska, 34 other states and 1 territory 
with mandatory Class I areas to revise their State Implementation Plans (SIPs) to include 
visibility protection. 

Research conducted by EPA identified two general types of visibility impairment in Class I 
areas:

Impairment due to smoke, dust, colored gas plumes, or layered haze emitted from stacks 
which obscure the sky or horizon and are relatable to a single stationary source or a small 
group of stationary sources. 

Impairment due to widespread, regionally homogeneous haze from a multitude for sources 
which impairs visibility in every direction over a large area, commonly referred to as regional 
haze. 

EPA adopted a phased approach because it concluded that monitoring and regional scale 
modeling techniques, as well as knowledge concerning effectiveness of controls, were not fully 
developed for use in a regional haze regulatory program. EPA indicated regulations concerning 
more complex problems such as regional haze and urban plumes would be addressed in later 
phases.
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Phase I of the visibility regulations focused on "reasonably attributable visibility impairment" 
(RAVI) and required states to: 

• Coordinate SIP development with the appropriate FLMs. 

• Develop programs to assess and remedy Phase I visibility impairment from existing major 
sources and to prevent visibility impairment from new sources. 

• Develop a long-term strategy to address reasonable progress toward the national visibility 
goal. 

• Develop a visibility monitoring strategy to collect information on visibility conditions. 

• Consider in all aspects of visibility protection any "integral vistas" (irnportant views of 
landmarks or panoramas tl-iat extend outside of the boundaries of the Class I area) identified by 
the FLMs or states as critical to the visitors' enjoyment of the Class I areas. (An integral vista 
that is adopted into regulation can be afforded the same level of protection from visibility 
impairment as the Class I area itself or any lesser level of protection, as determined by a state 
on a case-by-case basis. ) 

The EPA required affected states to submit revised SIPs satisfying these provisions by 
September 2, 1981. 

In response to EPA's Phase 1 visibility rules, the Alaska Department of Environmental 
Conservation (ADEC) adopted regulations and State Implementation Plan revisions in 1982 that 
identified visibility special protection areas including the mandatory Class I areas and two 
integral vistas within Denali National Park and a visibility protection program for mandatory 
Class I areas through ADEC's PSD permitting program. This SIP was approved by EPA in the 
Federal Register on Jaly 5, 1983. 

2. Summary of the 1999 Federal Regional Haze Rule 

The 1990 amendments to the Clean Air Act established a new Section 169(B) to address regional 
haze. Since regional haze and visibility problems do not respect state and tribal boundaries, the 
amendments also authorized EPA to establish visibility transport regions as a way to combat 
regional haze. The 1990 amendments also established a visibility transport commission to 
investigate and report on regional haze visibility impairment in the Grand Canyon National Park 
and nearby Class I areas. To address the 1990 Clean Air Act amendments, the problem of long- 
range transport of pollutants causing regional haze, and to meet the national goal of reducing 
man-made visibility impairment in Class I areas, EPA adopted "Phase II" visibility rules in 1999, 
the Regional Haze Rule. These rules can be found at 40 CFR 51.300-309 and were published in 
the Federal Register, Volume 64, July 1, 1999, pages 35714-35774. This regional haze SIP 
meets the "Section 308" requirements in 40 CFR 51.308. (The "Section 309" (40 CFR 51.309) 
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option is available only for nine western states [Arizona, California, Colorado, Idaho, Nevada, 
New Mexico, Oregon, Utah, and Wyoming].) 

The Regional Haze Rule requires states to adopt regional haze SIPs that focus on improving the 
haziest days (the worst 20%) and protecting the clearest days (the best 20%). The Rule lays out 
the mechanisms by which states define long-term paths to improve visibility, with the goal of 
achieving visibility that reflects natural conditions by 2064. Unlike criteria pollutant SIPs, which 
require specific targets and attainment dates, the Regional Haze Rule requires states to establish 
a series of interim goals to ensure continued progress. The first planning period specifies setting 
reasonable progress goals for improving visibility in Class I Areas by the year 2018. 

Each regional haze SIP must provide a comprehensive analysis of natural and human-caused 
sources of haze for each Class I area, and must contain strategies to control the sources and 
reduce the emissions that contribute to haze. The intent is to focus on reducing anthropogenic 
emissions, while achieving a better understanding and quantification of the natural causes of 
haze. 

The Regional Haze Rule lays out specific requirements to ensure improvements in the 
anthropogenic components of visibility: 

• The Best Available Retrofit Technology (BART) requirements address certain larger 
industrial sources that began operation before the adoption of the 1977 PSD Rules. 
Section III.K.6 of this Plan describes the BART review and evaluation in detail. 

• The reasonable progress demonstration requires setting goals for the 20% worst and best 
days in each Class I area, based on an evaluation of how BART and other regional haze 
strategies will reduce emissions and improve or protect visibility. Section III.K.9 of this 
Plan describes the reasonable progress demonstration in detail. 

3. Elements of the Regional Haze Plan 

The Regional Haze Rule sets forth the goal of achieving natural visibility conditions by 2064 in 
all Class I Areas. Along that path, states must establish a series of interim goals to ensure 
continued progress. The first planning period specifies setting reasonable progress goals for 
improving visibility in Class I Areas by the year 2018. Specifically, the interim goals must 
provide for improved visibility on the 20 percent of days with the worst visibility, and ensure 
that there is no further degradation on the 20 percent of days with the best visibility. 

A Regional Haze State Implementation Plan must contain many technical elements and analyses, 
as well as background information. The required elements of the plan are explained briefly in 
this section, and then detailed in the sections outlined below. 

• Determining baseline and natural visibility conditions — Section III.K.4 
• Presenting base year and future year emission inventories — Section III.K.5 
• Setting reasonable progress goals for 2018 — Section III.K.9 
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• Documenting the strategy to attain these goals — Section 111.K.8 
• Determining best available retrofit technologies — Section III.K.6 
• Consultation with states, tribes, and federal land managers — Section III.K.1 1 
• Committing to a monitoring strategy — Section III.K.3 
• Specifying a timeline for future Plan revisions — Section III.K.10 

a. Determining Baseline and Natural Visibility Conditions 

For each Class I Area in Alaska and for the baseline years of 2000-2004, the State must describe 
existing (current) visibility conditions on the suite of days with the best and worst visibility. The 
state must also establish what the best and the worst visibility would be like on days when only 
natural sources affect visibility, without any human-caused impairment. Achieving natural 
conditions for visibility on the worst days by the year 2064 is the overall goal of the Regional 
Haze Program. 

Baseline or current visibility includes haze pollutant contributions from anthropogenic sources as 
well as those from natural sources, using the actual pollutant concentrations measured at 
IMPROVE (Interagency Monitoring of Protected Visual Environments) monitors every three 
days during the period of 2000-2004. The 20 percent highest days (roughly corresponding to the 
24 days having the worst visibility) are averaged each year. These five yearly values are then 
averaged to determine the worst day visibility for the 2000-2004 baseline period. The same 
process is used to establish the best day baseline visibility value from the annual 20 percent best 
days over the baseline years. 

Natural visibility conditions represent the long-term degree of visibility estimated to exist in the 
absence of anthropogenic impairment. Natural events such as wind storms, wildfires, volcanic 
activity, biogenic emissions, and even sea salt from sea breezes introduce particles from natural 
sources that contribute to haze in the atmosphere. Individual natural events can lead to high 
short-term concentrations of visibility-impairing pollutants. 

Establishing the link between haze species (chemical form) and visibility impairment is the key 
to understanding regional haze. The haze species reflect (scatter) and absorb light in the 
atmosphere, thereby extinguishing light. The amount of light extinction affects visibility or the 
clarity of objects viewed at a distance by the human eye. The amount and type of haze species in 
the air can be measured, and the amount of light extinction caused by each one can be calculated, 
for any location or day, as visibility conditions change from good to poor throughout the year. 
The specific visibility measurement unit, the deciview (dv), is the natural logarithm of light 
extinction. The deciview is used in the Regional Haze Rule to track visibility conditions. While 
the deciview value describes overall visibility levels, light extinction describes the contribution 
of particular haze species to measured visibility. The haze species concentrations are mcasured 
as part of the IMPROVE monitoring network deployed throughout the United States. 

The U.S EPA initially calculated default natural visibility conditions for all Class I areas but 
allowed states to develop more refined calculations. The Regional Planning Organizations 
nationwide funded research to refine the methods used to calculate visibility, the results of which 
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were used to calculate the deciview values presented in this Plan. Additional research is ongoing 
to continue to better define natural visibility conditions in the western United States. New 
research is examining the increasing prevalence of wildfires in the western United States. The 
frequency of dust storms and their impact on areas disturbed by human vs. wildlife activities are 
being investigated, as well as global transport of dust from natural desert storms in Africa and 
Asia. There is also increased awareness of the biogenic contributions to haze. 

Section III.K.4 describes current visibility conditions in each Class I area as well as the nature of 
the pollutant species that contribute to the observed levels. Section I11.K.9 provides further 
information on the role of natural versus anthropogenic contributions and how that affects the 
progress that can be expected by 2018. 

b. Statewide Emissions Inventory of Haze-Causing Pollutants 

As with any air quality analysis, a good understanding of the sources of haze pollutants is 
critical. The Plan includes emissions for the base year 2002, which represents the midpoint of 
the 2000-2004 baseline planning period, as well as future projected emissions to the year 2018. 
This emissions inventory was developed by the WRAP and ADEC. Alaska has developed 
inventories specific to Alaska conditions for urban, rural, aviation, rail, and marine sectors. 
Section III.K.5 provides information on emissions within Alaska, including both natural and 
anthropogenic source categories. 

c. Reasonable Progress Goals for 2018 

Reasonable progress goals are established by each state for each Class I Area as a deciview level 
to be achieved by 2018, the end of the first planning period. The reasonable progress goals must 
assure that the worst haze days get less hazy and that visibility does not deteriorate on the best 
days, when compared with the baseline period. WRAP and ADEC have prepared technical 
analyses to assess future visibility and provide the context to establish reasonable progress goals 
for the Class I Areas. 

States must also compare their reasonable progress goals to the level of visibility improvement 
that would be achieved if perfectly linear progress between the current period and expected 
natural conditions in 2064 were to occur. This linear rate of progress is known as the uniform 
glide path. The uniform glide path is not a fixed standard that must be met; instead it simply 
provides a basis for evaluating the selected 2018 goals. Many factors come into play in 
determining whether the uniform glide path can be achieved in the initial progress period, 
including the cost and feasibility of controls as well as the appropriateness of the level set for 
natural conditions in 2064. The analysis of control measures leading to Alaska's selection of the 
reasonable progress goals is described in Section IIl.K.8. Section III.K.9 provides information 
on the WRAP and Alaska technical analyses used to establish the goals and discussion of natural 
versus human-caused source contributions.
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d. 2018 Progress Strategy 

The Plan also describes the long-term strategy that provides the necessary emission reductions to 
achieve the reasonable progress goals established for each Class I Area within Alaska. The 
Long-Term Strategy (LTS) is that portion of the Visibility SIP containing the state's 10-15 year 
strategy for making reasonable progress toward remedying existing and preventing future 
visibility impairment. Federal law mandates a periodic review and, if necessary, revision of the 
Long-Term Strategy section of the plan at least every five years. 

The EPA regulations require the State to (l) develop a long-term strategy; (2) coordinate its LTS 
with existing plans and goals, including those of federal land managers, that may affect 
impairment in any Class I area; (3) demonstrate why the LTS is adequate for making reasonable 
progress toward the national goal and state why the minimum factors were or were not addressed 
in developing the LTS; (4) consider the time necessary for compliance as well as the economic, 
energy and non-air quality environmental impacts of compliance, the remaining useful life of any 
affected existing source, as well as the effect of new sources; (5) review its strategy no less 
frequently than every 5 years and consult with federal land managers during this process; and 
(6) report to EPA and the public on the progress in achieving the national visibility goal. 

During development of the LTS the State must consider, at a minimum, the six factors listed 
below. 

• Emission reductions due to ongoing air pollution control programs. For example, the 
attainment and maintenance of National Ambient Air Quality Standards in the Anchorage 
and Fairbanks areas may reduce visibility impairment in a number of Class I areas in the 
state. If this is the case, the state should explain how this would contribute to reasonable 
progress. 

• Additional emission limitations and schedules for compliance. States may have to control 
minor sources causing impairment not covered by BART to make reasonable progress 
toward the national goal. 

• Measures to mitigate the impacts of construction activities. This recognizes that nearby 
construction activities can contribute to impairment in Class I areas. If this appears to be a 
problem in Alaska, the State should explain in its LTS what measures it will take to mitigate 
these impacts. 

• Source retirement and replacement schedules. The construction of new sources, which will 
ensure the early or scheduled retirement of older, less well-controlled sources, can greatly aid 
progress toward the national visibility goal over the long term. 

• Smoke management techniques for agricultural and forestry management purposes including 
such plans as currently exist within the State for this purpose. While EPA does not believe 
this is a significant cause of impairment in most states, the LTS should discuss measures that 
would constitute reasonable progress in relation to this issue. 

III.K.1-10



Adopted
	

February 11, 2011 

• Enforceability of emission limitations and control measures. It is recognized that in some 
situations the enforceability of proposed or actual emission limitations and control measures 
on sources causing existing impairment may be an issue. 

Section III.K.8 describes the measures included in Alaska's 2018 Long Term Progress Strategy. 

e. Best Available Retrobt Technology (BART) Requirement 

The BART requirement implements a federal mandate to retrofit certain very old sources that 
pre-date the 1977 amendments to the Clean Air Act by up to 15 years. The Plan must identify 
facilities that fall into any one of 26 specific source categories and contain emission units from 
the 1962-1977 time period having the potential to emit more than 250 tons per year of any haze 
pollutant. These emission units are known as BART-eligible sources. If it is demonstrated that 
the emissions from these sources cause or contribute to visibility impairment in any Class I Area, 
then the best available retrofit technology must be installed. 

The determination of BART must take into consideration the costs of compliance, the energy and 
non-air quality environmental impacts of compliance, any existing pollution control technology 
in use at the source, the remaining useful life of the source, and the degree of improvement in 
visibility which may reasonably be anticipated to result from the use of such technology. In 
Alaska, there were seven facilities that fit the initial BART-eligible criteria. The systematic 
BART analysis carried out by ADEC is detailed in Section III.K.6. 

f. Required Consultation 

Preparation of the Plan and selection of reasonable progress goals requires consultation between 
states, FLMs, and affected tribes since haze pollutants can be transported across state lines, as 
well as international and tribal borders. In Alaska, Class I Areas are managed by the National 
Park Service (NPS) and the U.S. Fish and Wildlife Service (USFWS.) The draft Plan must be 
available to the FLMs at least 60 days before the public hearing on the final Plan. This allows 
time to identify and address any comments from the FLMs in the final Plan in advance of the 
public hearing. 

Participation in the WRAP has helped to foster a regionally consistent approach to haze planning 
in the western states and provided a sound mechanism for consultation. The consultation process 
is explained in detail in Section III.K.1 1. 

g. Monitoring Strategy 

The Regional Haze SIP includes a monitoring plan for measuring, estimating and characterizing 
air quality and visibility impairment at Alaska's four Class I areas. The haze species 
concentrations are measured as part of the IMPROVE monitoring network deployed throughout 
the United States. Alaska uses four IMPROVE monitoring stations representing three of the four 
Class I Areas. Three of these stations were initiated specifically in response to Regional Haze 
rule requirements. There is no air monitoring being conducted for the Bering Sea Wilderness 
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Area due to its remote location. Monitoring and additional research addressing transboundary 
sources of pollution in Denali Park are described in Section III.K.3 and Appendix III.K.3. 

h. Mid-Course Review of Progress, Revisions, and Timelines 

Following submittal of the initial Plan, and every ten years after that, a revised plan must be 
submitted for the following ten-year period. In the interim, each state is required to submit a 
five-year progress report to the EPA. Inventory and monitoring data updates, as well as a 
progress report on emission reductions, are prepared for the mid-course review. As in this initial 
plan, at the mid-course review Alaska will work and consult with other states through a regional 
planning process, as funding allows. 

The mid-course review also allows each state to assess progress towards its reasonable progress 
goals. As explained in Section III.K.8, Alaska's strategy for improving visibility is related to 
ongoing activities to reduce emissions of criteria pollutants. The current control measures and 
incentive programs for stationary, area, and mobile sources contribute measurably to reductions 
in haze. The first mid-course review, anticipated to occur in 2013, will provide an opportunity to 
reassess progress in light of these and future programs. Section III.K.10 describes Alaska's 
commitment to periodic review.
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III.K.3 OVERVIEW OF ALASKA AND AIR QUALITY 

A. Overview of Alaska 

The size, scale, and diversity of Alaska have an influence on air quality and regional haze. This 
section discusses important features of the state and its air quality. 

Alaska is a large state (572,000 square miles) with a small population (686,300). The largest 
population centers in Alaska are the Municipality of Anchorage (population 279,240), the City of 
Fairbanks (34,500), the Matanuska-Susitna Borough (76,006), and City & Borough of Juneau 
(30,700). There are no other communities with populations over 10,000. Several towns have 
populations between 1,000 and 10,000, and there are many communities with fewer than 1,000 
people. 

1. Geography 

Alaska comprises one-sixth of the United States' landmass, spanning 20 degrees of latitude 
(51 °N — 71 °N). Alaska contains 65% of the U. S. continental shelf, more shoreline than the rest 
of the 49 states combined, 17,000 square mile of glaciers, 3,000,000 lakes that are over 20 acres 
in size, and receives 40 % of the U.S. fresh water runoff. Figure III.K.3-1 shows a map of 
Alaska and the diverse climate regions described below. 

Figure III.K.3-1
Climate Regions of Alaska 

Note: The majority of the Aleutian lslands (west) are omitted.
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The Panhandle is a temperate rain forest in the southeastern part of Alaska that is mainly 
comprised of mountainous islands and protected marine waterways. Rainfall exceeds 100 inches 
per year in many areas. Most communities are small and have fewer than 5,000 year-round 
residents. Juneau, the State's capital, is the largest city in the region with a population of 
approximately 30,700. 

The South Gulf Coast is one of the wettest regions in the world: Yakutat receives over 150 
inches of non-thunderstorm rain per year and Thompson Pass averages over 700 inches of snow 
annually. The area is covered with rugged mountains and barren shoreline and is the target of 
many Gulf of Alaska storms. This coastline contains only a handful of small fishing 
communities. 

South-central Alaska is fairly temperate in comparison to the rest of Alaska. Rainfall varies 
widely across the region, averaging between 15 inches per year in the Matanuska-Susitna (Mat- 
Su) Valley and 60 inches per year in Seward. This region contains 60% to 70% of the state's 
population, with Anchorage, the state's largest city, home to 279,240 people. Bounded by active 
volcanoes on the southwest and glacial river plains to the northeast, this sector of the state has 
experienced 24-hour dust levels in excess of 1,000 ug/m3. 

The Alaska Peninsula and its westward extension, the Aleutian Chain, form the southwestern 
extension of the mountainous Aleutian Range. This region is comprised of remote islands and 
small, isolated fishing villages. This area is one of the world's most economically important 
fishing areas, as well as a vital migratory route and nesting destination for birds. 

Southwest Alaska encompasses the vast Yukon-Kuskokwim River Delta, a wide low-lying area 
formed by two of the state's major river systems and dotted with hundreds of small lakes and 
streams. This region is heavily impacted by storm systems which rotate northward into the 
Bering Sea. Communities in this region receive between 40 and 70 inches of precipitation each 
year. This portion of the state is quite windy, experiencing winds between 15-25 miles per hour 
throughout the year. These winds, coupled with fine delta silt, help to create dust problems for 
some southwestern communities. Rural villages normally contain fewer than 500 people and are 
located along the major rivers and coastline. Regional hub communities, such as Galena and 
Bethel, have up to 6,300 residents. 

Interior Alaska describes the vast expanse of land north of the Alaska Range and south of the 
Brooks Range. This region contains Fairbanks, Alaska's second largest city, with a population 
of 32,000 people (84,000 in the borough). The climate varies greatly with clear, windless, -50°F 
winter weather giving way to summer days with 90°F temperatures and afternoon thunderstorms. 
Sectors of this region also experience blustery winds and high concentrations of re-entrained 
particulates from open riverbeds. 

The Seward Peninsula is the section of Alaska that extends westward into the Bering Sea 
between Norton Sound and Kotzebue Sound. This hilly region is barren and windswept with 15- 
25 mile per hour winds common. Rainfall in this region averages between 15 and 24 inches per 
year. Villages in this region are small except for Nome, which has over 3,000 people. 

III.K.3-2



Adopted	 February 11, 2011 

The North Slope region, located north of the Brooks Range, is an arctic desert receiving less than 
ten inches of precipitation annually. Wind flow is bimodal, with the easterlies dominating the 
meteorological patterns. Winter wind speeds average 15-25 mile per hour, dropping off slightly 
during the summer. The North Slope is extremely flat and supports huge summertime 
populations of bears, caribou, and migratory birds. 

2. Topography 

Alaska is topographically varied. The state contains seven major mountain ranges, which 
influence the majority of all regional wind flow patterns. The mountains channel flow, create 
rotor winds, cause up slope and down slope flow, initiate drainage winds, produce wind shear 
and extreme mechanical turbulence. For air quality impact analyses, Alaska's rugged mountains 
can only be described as complex; complex terrain makes most air quality models unsuited for 
use in the state. The complexity of most local meteorology renders the use of site specific 
meteorological data inadequate for control strategy development. 

3. Economy 

The oil and gas industry dominates the Alaskan economy, with more than 80% of the state's 
revenues derived from petroleum extraction. Alaska's main export product (excluding oil and 
natural gas) is seafood, primarily salmon, cod, pollock and crab. Agriculture represents only a 
fraction of the Alaskan economy. Agricultural production is primarily for consumption within 
the state and includes nursery stock, dairy products, vegetables, and livestock. Manufacturing is 
limited, with most foodstuffs and general goods imported from elsewhere. The state's industrial 
outputs are crude petroleum, natural gas, coal, gold, precious metals, zinc and other mining, 
seafood processing, timber and wood products. 

Employment is primarily in government and industries such as natural resource extraction, 
shipping, and transportation. Military bases are a significant component of the economy in both 
Fairbanks and Anchorage. Federal subsidies are also an important part of the economy, allowing 
the state to keep taxes low. There is also a growing service and tourism sector. Tourism via 
cruise ships and air travel has expanded considerably in recent years, providing additional 
support to the economy. 

B. Sources of Pollution 

The primary sources of visibility degradation in Alaska's Class I areas are dust and 
anthropogenic emissions originating in Asia (referred to as "Asian dust") and blowing across the 
Pacific Ocean from March to May; the "Arctic haze," which occurs from October to March; and 
regional wildfires, which typically start when the snow melts, usually in April, and continue until 
mid-August. 

The seasonal nature of long-range transport and regional pollution leads to a bimodal trend of 
low visibility that peaks once in summer and once in winter; this can be seen in Figure III.K.3-2, 
which shows the IMPROVE visibility data collected at the headquarters of the Denali National 
Park from March 1988 to February 2000.
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Figure III.K.3-2
Improve Visibility Data for Denali National Park 

IMPROVE visibility data from 312188 to 2/2612000 or anized by month 
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1. International Long-Range Transport of Aerosols to Alaska 

A primary issue that has been identified is the international transport of air pollutants into the 
state. l Unlike the states in the contiguous United States, Alaska borders no other state. Instead, 
Alaska has direct impacts from Russia, China, other parts of Asia, Europe, and Canada. Alaska 
is particularly affected by transport from Asia and Russia/Eastern Europe. Due to the winter 
conditions at high latitudes (like at Denali National Park), namely a lack of sunlight and liquid 
water, expected atmospheric chemical reactions do not occur. This can cause emissions that 
have been transported hundreds or thousands of miles to appear in analyses as though from a 
local source. International transport of pollutants into Alaska has been documented through a 
variety of research studies. In particular, the research has focused on Arctic haze and Asian dust 
events. 

The Alaskan airshed contains a complex array of aerosols that vary seasonally and 
geographically. Forest fires are the largest source of aerosols in central ("Interior") Alaska,2 
followed by "Arctic haze," anthropogenic aerosols from Northern Europe and Russia that reach 
Alaska in the winter and early spring. Asian deserts and cities are the source of some of the 
aerosols, collectively known as Asian dust, that arrive in spring and summer. Oceans are 
another, generally less significant, source of aerosol. 
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The two major international aerosol transport phenomena that affect Alaska are Arctic haze and 
Asian dust. 3 Arctic haze refers to pollution transported to Alaska over the Pole during the 
winter and early spring from Europe and Russia; Asian dust refers to wind-blown dust 
originating primarily from the arid deserts of Mongolia and China and transported across the 
Pacific and into Alaska during late spring. A brief summary of each of these phenomena is 
provided below; further details are provided in Appendix III.K.3. 

a. Arctic Haze 

During the winter, the Arctic atmosphere becomes contaminated with anthropogenic pollution 
transported primarily from sources in Europe and Russia. 4 This unusual form of regional air 
pollution is commonly referred to as "Arctic haze". Sulfur oxides and soot are its main 
ingredients, although many metal and organic compounds can be found in Arctic haze samples.5 
Arctic haze is absent during summer, but begins to appear in the early winter. Photochemical 
oxidation of sulfur dioxide into sulfate aerosols after polar sunrise and seasonal meteorological 
conditions cause Arctic haze to reach its peak intensity in March, after which levels sharply 
decline. 

The haze is composed of particles no larger than 2 µm because these particles have low settling 
velocities and are capable of remaining suspended in the atmosphere for weeks. This allows the 
particles to travel into the Arctic, which has few local aerosol sources. 6 The size of the Arctic 
haze aerosols is approximately the same as the wavelength of visible light (0.39-0.76 µm), 
allowing the aerosol to scatter light and therefore diminish visibility very effectively. 

Arctic haze is often layered, a consequence of the small thermal lapse rate of the Arctic 
atmosphere in the winter. The shallow lapse rate dampens vertical mixing and therefore allows 
pollution to spread horizontally much faster than vertically. 7 Arctic haze occurs throughout the 
height of the Arctic troposphere as a result of the tendency of air parcels to move along surfaces 
of constant potential temperature causing pollution from lower latitudes to enter the Arctic at 
higher altitudes.8 

Episodes of high concentrations of aerosol pollution are not always coincident with high 
concentrations of gaseous pollution. In fact, the two have a slightly offset seasonality, with the 
gases tending to reach their highest concentrations in January-February due to decreased 
photochemistry and mixing in the Arctic, while aerosol pollution reaches its maximum in March- 
April due to increased airflow from central Eurasia and increased gas-to-particle conversion. 

In the absence of Arctic haze, visibility in the Arctic is quite high. Barrow averages 271 km 
visual range in June. The average value for March is reduced to 143 km, and episodes of Arctic 
haze drive the range much lower. 9 Arctic haze often reduces visibility to approximately 30 km 
in the high Arctic. 10 Barrie also notes that suspended ice crystals frequently accompanied the 
haze, which further reduces visibility to about 10 km. These ice crystals are probably formed by 
the nucleation of ice onto acidic aerosols at temperatures below —25° C. 
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b. Asian Dust 

Generally, long-range transport must occur at high altitudes (above 5 km) over an ocean in order 
to avoid scavenging. l I Therefore, while the Pacific Ocean usually serves as a barrier to pollution 
transport, pollution can undergo long-range transport over it if lofted high enough. The transport 
of desert dust from the Orient is a well-documented phenomenon, 12 and so, increasingly, is the 
transport of pollution. 

One of the first attempts to characterize the origin of Arctic haze found that a large haze incident 
in early May 1976 was caused by desert dust. 13 This conclusion was based on the morphology of 
the aerosols and their chemical composition, along with consideration of the meteorological 
situation preceding the appearance of the haze. The dust was almost certainly transported from 
the Gobi and Taklimakan deserts in Mongolia and northern China. Nearly every spring, high 
winds loft so much dust that it falls on Japan and Korea like yellow snow. The Japanese refer to 
the massive dust fall as the "kosa", the Koreans call it the "whangsa". Spring is not only the 
most active period for dust storms in the Gobi and Taklimakan, but also the period of most active 
atmospheric transport between the Orient and the Arctic.12 

Geological evidence suggests that global scale transport of Asian dust has been a long-running 
natural phenomenon. 14 Chemical analysis of Greenlandic ice cores 15 and Hawaiian soil 
studies 16 ' 17 ' IS ' 19 have shown that the chemical and radiological fingerprints of deposited dust were 
consistent with the composition of the Asian dust sources. 

Rahn et al. [ 1977] detected little pollution in the 1976 dust plume, but Chinese sulfur dioxide 
emissions have since tripled. Unsurprisingly, more recent studies have shown an increase in 
anthropogenic pollution concurrent with the transport of Asian air during the spring over the 
Pacific Ocean2o 21'22 and North America.23 The concentration of sulfate, nitrate, soot, and heavy 
metal aerosols accompanying these dust plumes will almost certainly increase as China's coal- 
fired economy rapidly expands over the coming decades. 

Since human activities have been contributing to the expansion of the Gobi Desert, it is likely 
that the amount of Asian dust transported over to the Arctic will increase over time. Chinese 
records indicate an increase in the severity of dust storms impacting Beijing, which lies directly 
in the path of storms coming off the desert. 

2. Biogenic Aerosols 

Alaska's landscape is dominated by natural ecosystems rather than human dominated systems. 
Consequently, air quality in the state is strongly affected by natural biogenic emissions as well as 
human activities. Biogenic emissions, or emissions from (non-hurnan) living tl-iings, are 
produced by the organisms of forests, tundra, wetlands, and sea. The effects of biogenics on air 
quality are determined by vegetation, animal and microbial species composition, climate and 
meteorology, soil and permafrost processes, and secondary atmospheric reactions. 

Forest and tundra ecosystems produce a wide variety of volatile organic hydrocarbons, with 
common groups being isoprenes and monoterpenes. Production of biogenic volatile organic 
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compounds (VOCs) varies by latitude, plant species, diurnal cycles, temperatures, meteorology, 
and even browsing pressure. Under the right conditions, biogenic VOCs act as nucleation 
centers, forming nanoparticles which impair visibility and alter climate.24,2s,26,2.7,z8 

Wetland and lake ecosystems release VOCs from microbial activity in inundated and seasonally 
inundated soils. These ecosystems release VOCs as perennially frozen soils thaw, releasing to 
decomposition organic matter produced and trapped long ago by freezing. Common emissions 
from lakes and wetlands are methane and methane hydrates.29'30 

The term "biogenic" is used inconsistently in the scientific literature, sometimes including 
emissions from wildfire, sometimes not. In this document wildfire emissions are treated 
separately. Recent research on biogenic emissions has focused on sources, transport, vertical 
stratification, chemical composition, modeling from meteorology, variation in emissions factors, 
and specific processes producing ozone, NO,,, black carbon, CO, and VOCs. Most of the 
research is aimed at understanding formation of climatically relevant, or climate altering, 
particles. Included here within the category of biogenic emissions are sea salt and volcanic 
emissions. 

a. Formation of Biogenic Aerosols 

Under some conditions biogenic VOCs become nucleation centers, resulting in the formation of 
nanoparticles up to 80 nm. 31 Much current research examines the conditions under which this 
happens. Relevant conditions include concentrations of condensable vapor 32 and concentrations 
of other atmospheric constituents such as H2 SO4 and ammonia. 33 Some researchers have noted, 
based on correlations, the likely importance of sulfuric acid, sulfur dioxide, and ammonia 
concentrations to particle formation.3z, ,34,31 Increasing probabilities of nucleation mode aerosols 
have been seen with increasing heat flux, temperature variability, and vertical wind speed 
variance.36 

Biogenic emissions vary seasonally, both qualitatively and quantitatively, even at a single 
location. Local meteorology influences secondary particle formation as well. In the Canadian 
high Arctic, variation in the composition of primary biogenic emissions has been reported, with 
monoterpenes and B-caryophyllene making major contributions to secondary OC in late winter 
to early summer, and isoprenes making major contributions to secondary OC in early June.37 

One comprehensive study in Scandinavia concludes that boreal forest is a major source of 
climate-relevant aerosols, most likely at levels capable of competing with the anthropogenic 
aerosol releases. 34 It demonstrates that conversion of terpenes to secondary organic aerosols 
does take place over boreal forests, with the highest concentrations of very small particles 
formed when emissions are low. As terpene emissions increased, particle mass increased, with 
the consequence that nucleation quenches itself. Boreal forest typically sustains 1K-2K/cm3 
particles in 40-100 nm size range, and these concentrations are established rapidly across marine- 
terrestrial boundaries. Across boreal and arctic regions, particle formation varies seasonally, 
latitudinally, and with temperature.38
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b. Sea Salt 

Sea salt, a major component of marine aerosols, is formed by the evaporation of water ejected 
from wind whipped whitecaps and breaking waves. The production of sea salt aerosol and its 
size distribution is very sensitive to wind speed and surface conditions. Although most of the sea 
salt aerosol mass is in the size fraction above I µm diameter, a small but significant fraction of 
the sea salt aerosol is in the submicrometre fraction. 39 The large particles have high settling 
velocities, resulting in relatively short residence times. The remaining particles are smaller, have 
a longer residence time, transport over longer distances and impact visibility. Sea salt has been 
identified as a significant contributor to visibility impairment at all of the Class I sites in Alaska. 

c. Geogenic Emissions 

Alaska is home to many active and dormant volcanoes. Volcanoes located on the Aleutian 
Islands, the Alaska Peninsula, and in the Wrangell Mountains are part of the "Ring of Fire" that 
surrounds the Pacific Ocean basin. The state contains 52 historically active volcanoes, 14 of 
which have had at least one major eruptive event since 1990. During the 50-year period between 
1945 and 1995, 90 eruptions have been reported from 23 volcanoes, for a frequency of about 2 
(1.8) eruptions per year. Additional volcanic sources impacting Alaska are located across the 
Bering Sea on Russia's Kamchatka Peninsula. The 29 active volcanoes in Kamchatka typically 
have three or four explosive eruptions per year that emit volcanic ash and gases high enough into 
the atmosphere to impact air travel between Asia and North America. 

The most abundant gas typically released into the atmosphere from volcanic systems is water 
vapor, followed by carbon dioxide and sulfur dioxide. Volcanoes also release smaller amounts of 
others gases, including hydrogen sulfide, hydrogen, carbon monoxide, hydrogen chloride, 
hydrogen fluoride, and helium. Large explosive eruptions inject a tremendous volume of sulfur 
aerosols into the stratosphere, which depending on wind speed and direction can significantly 
impact any of the Class I sites located in Alaska. 

3. Sources of Visibility Impairment Summary 

The initial mischaracterization of arctic haze as dust from Asian dust storms rather than 
industrial activity foreshadowed the more complex picture of Arctic haze seen today. 
International transport of pollutants into Alaska is indeed crucial to the impairment of visibility 
in the sparsely populated, less-industrialized Alaska, but the pollutants seen today derive from a 
variety of sources, not solely industrial. 

International transport of pollutants affecting visibility in Alaska is associated with human 
activities in many places and at multiple scales. Carbon particulates arise from both local human 
activities and regional phenomena. Important long-distance sources of atmospheric carbon 
include land clearing fires, wildfires, and coal burning for power generation. Dust particulates 
are affected by local land use and management, local weather systems, and intercontinental air 
masses. Biogenic emissions from vegetation, soils, and oceanic plankton also affect visibility, 
and are of increasing interest to researchers. Biogenic emissions can arise locally or can be 
transported long distances before entering Alaska. Geogenic emissions from volcanoes and river 
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geomorphic processes contribute to degradation of visibility within Alaska. Geogenic sources 
also may be local or international. 

C. Monitoring Strategy and Air Quality Data 

1. Statewide Pollutant Monitoring 

ADEC operates or oversees a network of ambient air monitors in a variety of locations 
throughout Alaska. The purpose of the state ambient air-monitoring network has been to 
determine whether levels of pollutants are exceeding the national ambient air quality standards. 
For this reason, sites have typically been located to evaluate impacts from local emission 
sources, such as motor vehicles, wood-burning stoves, unpaved roads, windblown dust, and 
industrial facilities. Air quality data are easily available for the major population centers but data 
are sparse for the vast majority of the state. It is not possible to monitor the air quality in every 
community, so ADEC has taken a three-pronged approach to the monitoring network design: 

• Monitoring larger communities to cover the largest possible population exposure. 
• Monitoring designated smaller towns that are representative of multiple communities in a 

region. 
• Monitoring in response to air quality complaints. 
• Additional monitoring data are available when industries applying for air quality permits 

conduct background monitoring. 

Alaska's air monitoring program focuses on five of the seven criteria pollutants regulated 
through the National Ambient Air Quality Standards (NAAQS): carbon monoxide (CO), coarse 
particulate matter (PM I o), fine particulate matter (PM2.5), ozone (03) and lead (Pb). There are 
eight separate and distinct monitoring objectives associated with these pollutants: 

1. CO — seasonal monitoring in Anchorage and Fairbanks (October through March); 
2. PM I o — monitoring in the major communities of Juneau, Anchorage and the central 

Matanuska-Susitna Valley (Mat-Su); 
3. PM2.5 — monitoring in Juneau, Fairbanks, Anchorage and the Mat-Su Valley; 
4. Wildland Fire (PM2.5) - statewide monitoring during the summer fire season (May — 

September); 
5. Slash Burning (PM 2.5) for agricultural and beetle kill (August — May); 
6. Rural Community/Tribal Village Dust Monitoring (May-September), Residential Wood 

Smoke (September-March) — selected communities statewide; 
7. Ozone — Denali National Park (operated by NPS) and Anchorage; and 
8. Source oriented lead monitoring. 

The state's primary air monitoring network evaluates the level of these criteria air pollutants, 
following guidance provided in EPA's National Monitoring Strategy, and focuses Alaska's 
monitoring on our largest communities. Citizen complaints from rural villages have been 
addressed on an "as available" basis in the past. 
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In addition to the primary network of criteria pollutant monitors, there are several mercury 
deposition monitoring sites in Alaska. Two state-sponsored sites for collecting ambient mercury 
in precipitation are located in Kodiak and Unalaska. The sites are part of the mercury deposition 
network (MDN). Additionally there is a site established in Bettles and a short term site in Glacier 
Bay in southeast Alaska both managed by the National Park Service. 

Atmospheric wet deposition monitoring was initiated in 1980 at Denali National Park in Denali 
Borough, Alaska, as part of the National Atmospheric Deposition Program (NADP)/National 
Trends Network. Monitoring at the Poker Creek site northeast of Fairbanks began in 1992. 
Monitoring in Juneau began in 2004. Ambler was an NADP site from 1994-1995. Precipitation 
at National Trends Network sites is measured for pH, specific conductance, then analyzed for the 
following chemical species: Ca, Mg, K, Na, NH4, NO3 , Cl, SO4 , and PO4. 

Because ADEC's core ambient air monitoring network has been concentrated on urban areas, 
which are far from Alaska's Class I areas, the ambient air monitoring data are not representative 
of impacts within Alaska's Class I areas and are of limited usefulness for analysis of regional 
haze pollutants around Alaska's Class I areas. 

2. Regional Haze Monitoring 

EPA's regional haze rule has several monitoring requirements. This plan must include a 
monitoring strategy for measuring, characterizing, and reporting regional haze visibility 
impairment that is representative of all Class I areas within the State. Alaska complies with this 
requirement through participation in the IMPROVE network. 

Alaska is working with EPA and the FLMs to ensure that monitoring networks provide data that 
are representative of visibility conditions in each affected Class I area within the State. Along 
with monitoring strategies for the Class I areas, the SIP must include a determination of whether 
additional monitoring sites or equipment are needed to establish if progress goals are being 
achieved. The State of Alaska needs to address many issues in its comprehensive regional haze 
monitoring strategy. 

A description of Alaska's Class I areas and the monitoring network within each is provided 
below. This is followed by a brief discussion of monitoring considerations particularly relevant 
to Alaska's Class I areas and conditions. 

a. Description of Class I Areas and Monitoring Network 

Alaska has four Class I areas subject to the Regional Haze Rule: Denali National Park, Tuxedni 
National Wildlife Refuge, Simeonof Wilderness Area, and Bering Sea Wilderness Area. They 
were designated Class I areas in August 1977. Figure III.K.1-2 shows their locations, with 
Denali National Park in the Interior, Tuxedni and Simeonof Wilderness Areas as coastal, and the 
Bering Sea Wilderness Area.
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Denali National Park and Preserve 

Denali National Park and Preserve is a large park in the interior of Alaska. It has kept its 
integrity as an ecosystem because it was set aside for protection fairly early in Alaska's history. 
Denali National Park headquarters lies 240 miles north of Anchorage and 125 miles southwest of 
Fairbanks, in the center of the Alaska Range. The park area totals more than 6 million acres. 
Denali, at elevation 20,320-feet the highest mountain in North America, is a prominent feature in 
the park and throughout Alaska. Denali National Park and Preserve accommodates a wide 
variety of visitor uses. The Alaska Range divides the park into two geographic zones by 
blocking the warm moist air from the Gulf of Alaska from getting to the interior inland side of 
the park. The park has many vegetation types associated with the variety of aspects and 
elevations within the park; elevations range from 2000 feet to over 20,000 feet above sea level. 
The park contains numerous glaciers, permafrost and high mountains. Treeline in Denali is 
typically around 3,000' above sea level. Much of the 92 mile Park Road is near or above 
treeline, making for many spectacular views. Denali is the only Class I site in Alaska that is 
easily accessible and connected to the road system. Denali has the most extensive air monitoring 
of Alaska's Class I areas, so more detailed examinations of long-term and seasonal air quality 
trends are possible for this site. 

IMPROVE monitoring data are available from the Denali site from March 1988 to the present. 
Air quality at Denali National Park is monitored as part of several other national air and visibility 
monitoring networks, described below, as well as many stand-alone atmospheric science 
research projects. 

Aside from visitor services concentrated around park headquarters, there is a single park road, 
extending 92 miles into the park from the northeastern boundary. The road is paved for its first 
15 miles. One air monitoring site is located near the eastern end of the park road. A second, 
newer site, known as "Trapper Creek", is located to the south of the Park at another site with 
reliable year-round access and electrical power (see Figure III.K.3-3). 

The Denali Headquarters monitoring site, an IMPROVE protocol site (DENA1), is across the 
Park Road from park headquarters, approximately 250 yards from headquarters area buildings. 
The site (elevation of 2,125 feet) sits above the main road (elevation 2,088 feet). The side road 
to the monitoring site winds uphill for 130 yards, providing access to the monitoring site and a 
water treatment facility. The hill is moderately wooded, but the monitoring site sits in a half- 
acre clearing. 

During the park season, mid-May to mid-September, 70 buses and approximately 560 private 
vehicles per day traverse the road loaded with park visitors. During the off season, 
approximately100 passenger and maintenance vehicles pass within 0.3 miles of the monitoring 
site. Private vehicles are only allowed on the first 14.8 miles of the Park Road. 
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Figure III.K.3-3
Map of Denali National Park and Preserve 

The monitoring site is 2 miles west of the Nenana River and 3.2 miles south of the Healy Ridge, 
which rises to 6,000 feet at its highest point. It is located in an east-west valley, between the 
Healy Ridge and the main Alaska Range, which is about two miles wide at the monitoring 
station and gets wider to the west towards the Sanctuary and Savage Rivers. 

The Trapper Creek IMPROVE monitoring site (TRCR1) is located 100 yards east of the Trapper 
Creek Elementary School. It is the official IMPROVE site for the Denali Class I area. The site is 
located west of Trapper Creek, Alaska and a quarter mile south of Petersville Road. The site is 
the official IMPROVE site for Denali National Park and Preserve and was established in 
September 2001 to evaluate the long-range transport of pollution into the Park from the south. 
The elementary school experiences relatively little traffic during the day, about 4 buses and 50 
automobiles. The school is closed June through August. This site was selected because it has 
year-round access to power, is relatively open and is not directly impacted by local sources. 

IMPROVE monitoring data have been recorded at the Denali Headquarters IMPROVE site from 
March of 1988 to present. The IMPROVE monitor near the park's headquarters was originally 
the IMPROVE site. Due to topographical barriers, such as the Alaska Range, it was determined 
that the headquarters site was not adequately representative of the entire Class I area. Therefore, 
Trapper Creek, just outside of the park's southern boundary, was chosen as a second site for an 
IMPROVE monitor and is the official Denali IMPROVE site as of September 10, 2001. The 
headquarters site is now the protocol site. A CASTNet (Clean Air Status and Trends Network) 
monitor is located near the Denali Headquarters IMPROVE site. 
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A DELTA-DRUM sampler was installed at the Denali National Park headquarters site for the 
period July 30 —September 7, 2001. (A Poker Flat research range site north of Fairbanks also 
had a DELTA-DRUM sampler September 1— 29, 2000, March 25 — April 22, 2001, and July 26 
— September 7, 2001.) DRUM sarnplers were installed for both the Denali and Trapper Creek 
sites in February 2008. They ran through April of 2009. 

A CASTNet (Clean Air Status and Trends Network) style rnonitor was located near the Trapper 
Creek IMPROVE site. Another CASTNet style monitor is co-located with the Denali National 
Park headquarters IMPROVE monitor. A third was located at Poker Flat Research Range. 

In addition to the IMPROVE network, many other monitoring networks have sites at the Denali 
headquarters monitoring site , including the National Atmospheric Deposition Program, NPS's 
meteorological monitoring equipment, and several research projects from the University of 
Alaska, Fairbanks. 

Simeonof Wilderness Area 

Simeonof Wilderness Area consists of 25,141 acres located in the Aleutian Chain 58 miles from 
the mainland (see Figure III.K.3-4). It is one of 30 islands that make up the Shumagin Group on 
the western edge of the Gulf of Alaska. Access to Simeonof is difficult due to its remoteness and 

Figure III.K.3-4
Map of Simeonof Wilderness Area 
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the unpredictable weather. It is home to greater than 55 species of birds as well as sea otters, 
hair seals, walruses, Arctic foxes, ground squirrels and at least 17 species of whales. The 
vegetation is naturally treeless with wetlands mixed in with coastal cliff, meadow and dune 
environments. There are 188 taxa of lichens in the park. Winds are mostly from the north and 
northwest as part of the midlatitude westerlies. Occasionally winds from Asia blow in from the 
west. 

The island is isolated and the closest air pollution sources are from marine traffic in the Gulf of 
Alaska and the community of Sand Point. 

The Fish and Wildlife Service has placed an IMPROVE air monitor in the community of Sand 
Point to represent the wilderness area. The community is on a nearby more accessible island 
approximately 60 miles north west of the Simeonof Wilderness Area. The monitor has been on 
line since September 2001. The location was selected to provide representative data for regional 
haze conditions at the wilderness area. 

Tuxedni National Wildlife Refuge 

Tuxedni National Wildlife Refuge is located on a fairly isolated pair of islands in Tuxedni Bay 
off of Cook Inlet in Southcentral Alaska. There is little human use of Tuxedni except for a few 
kayakers and some backpackers. There is an old cannery built near Snug Harbor on Chisik 
Island which is not part of the wilderness area; however it is a jumping off point for ecotourists 
staying at Snug Harbor arriving by boat or plane. The owners of the land have a commercial 
fishing permit as do many Cook Inlet fishermen. Set nets are installed around the perimeter of 
the island and in Tuxedni Bay during fishing season. 

Along with commercial fishing, Cook Inlet has reserves of gas and oil that are currently under 
development. Gas fields are located at the Kenai area and farther north. The inlet produces 
30,000 barrels of oil a day and 485 million cubic feet of gas per day. Pipelines run from Kenai to 
the northeast and northeast along the western shore of Cook Inlet starting in Redoubt Bay. The 
offshore drilling is located north of Nikiski and the West McArthur River. All of the oil is 
refined at the Nikiski refinery and the Kenai Tesoro refinery for use in Alaska and overseas. 

The Fish and Wildlife Service has installed an IMPROVE monitor near Lake Clark National 
Park to represent conditions at Tuxedni Wilderness Area. This site is on the west side of Cook 
Inlet, approximately 5 miles from the Tuxedni Wilderness Area. The site was operational as of 
December 18, 2001, and represents regional haze conditions for the wilderness area. Figure 
III.K.3-5 shows a map of Tuxedni and the surrounding area. 
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Figure III.K.3-5
Map of Tuxedni National Wildlife Refuge and Surrounding Area 
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Bering Sea Wilderness Area 

The Bering Sea Wilderness is located off the coast of Alaska about 350 miles southwest of 
Nome. Hall Island is at the northern tip of the larger St Matthew Island. St Matthew Island is 
remote with arctic foxes and insular voles joined by the occasional polar bear that comes in off 
the pack ice. Ringed seals and stellar sea lions haul themselves up on the shore. 125 species of 
birds are present on the tundra and rock covered island. There is trawling for king crab offshore. 
Lichen species were heavily overgrazed when the Coast Guard introduced reindeer to the island 
in 1944; mosses, forbs and shrubs took over leaving about 10% of the lichen cover. The reindeer 
are gone, but 22 years later the lichens are only very slowly growing back. Figure III.K.3-6 
shows a map of the Bering Sea Wilderness Area. 

The Bering Sea Wilderness Area had a DELTA-DRUM sampler placed on it during a field visit 
in 2002. However, difficulties were encountered with the power supply for the sampler and no 
viable data is available from that effort. No IMPROVE. monitoring is currently planned for 
Bering Sea Wilderness Area because of its inaccessibility. 
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Figure III.K.3-6
Map of Bering Sea Wilderness Area 
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b. Additional Monitoring Considerations 

One of the monitoring issues that Alaska has identified is the logistical difficulty of monitoring 
at remote locations. Remote locations make it challenging to provide power for instrumentation. 
If a monitor is located at the nearest power source, such as a town, it is also near local sources of 
emissions, and therefore less likely to be representative of the Class I area. Remote sampling in 
Class I areas may be needed to verify that data from an off-site IMPROVE monitor are 
representative. DRUM aerosol impactor sampling may provide an opportunity to verify impacts 
at remote Class I areas like Simeonof and Tuxedni. The challenges for ongoing air and visibility 
monitoring in Alaska are transportation and site maintenance. Sites are remote, access may be 
only by air or water, and electrical power may be lacking. In many places winter temperatures 
are extreme, often dipping well below zero Fahrenheit for weeks at a time. 

DELTA-DRUM Samplers have been used at several sites in Alaska for relatively short periods. 
Researchers have unsuccessfully modified these samplers for remote winter use in Denali Park. 
Drum samplers were set up at the Denali and Trapper Creek sites as well as in McGrath and 
Lake Minchumina in February and March 2008. They proved to be quite problematic with 
mechanical and pump issues in winter conditions. They ran intermittently between 
February/March 2006 and Apri12009. 

Alaska will continue to evaluate as resources allow their portable sampling platforms for use in 
remote environments.
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Overview of Alaska and Air Quality 

Arctic Haze 

The scientific knowledge of Arctic haze was first codified by Drs. Rahn and Shaw. 1 

Other summations were later made by Dr. Barrie in 19862 and by Drs. Shaw and Khalil in 
1989.3 

During the winter, the Arctic atmosphere becomes contaminated with anthropogenic 
pollution transported primarily from sources in Europe and Russia.' This unusual form 
of regional air pollution is commonly referred to as "Arctic haze." Sulfur oxides and soot 
are its main ingredients, although many metal and organic compounds can be found in 
Arctic haze samples. 4 Arctic haze is absent during summer, but begins to appear in the 
early winter. Photochemical oxidation of sulfur dioxide into sulfate aerosols after polar 
sunrise and seasonal rneteorological conditions cause Arctic haze to reach its peak 
intensity in March, after which levels sharply decline. 

The haze is composed of particles no larger than 2 µm because these particles have low 
settling velocities and are capable of remaining suspended in the atmosphere for weeks. 
This allows the particles to travel into the Arctic, which has few local aerosol sources.5 
The size of the Arctic haze aerosols is approximately the same as the wavelength of 
visible light (0.39-0.76 µm), allowing the aerosol to scatter light and therefore diminish 
visibility very effectively. 

Arctic haze is often layered, a consequence of the small thermal lapse rate of the Arctic 
atmosphere in the winter. The shallow lapse rate dampens vertical mixing and therefore 
allows pollution to spread horizontally much faster than vertically. b Arctic haze occurs 
throughout the height of the Arctic troposphere as a result of the tendency of air parcels 
to move along surfaces of constant potential temperature causing pollution from lower 
latitudes to enter the Arctic at higher altitudes.' 

Mitchell first characterized the haze in the 1950s. 8 Mitchell's early observations of 
pollution in the Arctic air mass were strictly visual; he saw large brown layers of haze. 
The name "Arctic haze" seemed an obvious and appropriate title, and has since come to 
be the standard title for the abnormally intense pollution found in the Arctic during winter 
and spring. Its definition as a visual phenomenon was cemented by the fact that the re- 
discovery and research into it during the 1970s were carried out with sun photometers.9,10 
However, it must be recognized that the pollution transported into the Arctic is comprised 
of both gaseous and aerosol components, and that by defining Arctic haze as a visual 
phenomenon it covers or.ly the aerosol component of that pollution. The distinction is 
often difficult to make. For example, Khalil and Rasmussen' ' discuss the pollutant gases 
as "gaseous tracers of Arctic haze" or "trace gases in Arctic haze." 

Episodes of high concentrations of aerosol pollution are not always coincident with high 
concentrations of gaseous pollution. In fact, the two have a slightly offset seasonality, 
with the gases tending to reach their highest concentrations in January-February due to 
decreased photochemistry and mixing in the Arctic, while aerosol pollution reaches its 
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maximum in March-April due to increased airflow from central Eurasia and increased 
gas-to-particle conversion. 

The particulate component of Arctic haze, is mostly comprised of sulfate aerosols, which 
make up approximately 90% of the haze's mass, 4 and soot. 1Z There are also many other 
elemental constituents, such as lead, arsenic, nickel, copper, cadmium, vanadium, 
manganese and other metals, nitrate, sodium, magnesium and chloride. Z Coal burning 
and metal smelting seem to be the primary contributors to Arctic haze, based on both its 
composition and the source regions. 

The sulfur and nitrogen oxides in the Arctic air mass commonly form sulfuric and nitric 
acids. Hoff et a1. 13 showed that Arctic haze aerosols exist as a spectrum, with acid sulfate 
aerosols comprising virtually 100% of the aerosol mass below 1 lLm, sea salts (MgCI Z and 
NaCI) comprising virtually 100% of the aerosol mass above 3 µm, and an acidified sea 
salt mixture existing between 1-3 µm. It is generally assumed in the literature that Arctic 
haze is mainly anthropogenic. There are many arguments for this, but two of the best use 
meteorology and isotope ratios. Iversen 14 showed how a high "meridinal index" (defined 
as a period of significant northward flow) over the North Atlantic coincides with low 
concentrations of sulfate aerosol at Bjrarnoya and Ny Alesund, while a high value over 
Europe or Asia coincides with higher sulfate levels. 

The isotopic argument comes from Nriagu et a1., 15 who measured 6 34 S I in Arctic sulfate 
aerosol. According to Nriagu et al., 6 34 S for anthropogenic sulfate in east-central North 
America ranges from 0 to +5 0100 ; the average 6 34 S for sulfate in rainfall in the Soviet 
Union, +5.9 0/00 , was taken as an approximate average value for Europe. Sea salt sulfate 
contains a much higher 8 34S, approximately +20 0/00 . Dimethyl sulfide (DMS), which 
accounts for the vast bulk of biogenic sulfur, 5 is thought to have a 8 34 S less than ] Oo/oo, 
lighter than sea-salt sulfur. The 8 34 S observed at Alert oscillates seasonally from a value 
of —+90/00 in the summer to approximately +6 0/00 in the spring. Ny Alesund and Mould 
Bay have similar values, although far less detailed time series. The 6 34 S ratios gathered 
by Nriagu et al. suggest that the sulfur collected in March is almost entirely 
anthropogenic, while the sulfur collected during the summer is substantially influenced 
by natural and biogenic sources. 

Meteorological studies suggest that the pollution comprising Arctic haze comes mainly 
from Europe and Russia. Barrie et a1. 16 used a chemical-transport model to determine the 
flux of anthropogenic sulfur across the Arctic Circle (66.33°N) between 0 and 3.5 km 
altitude from July 1979 to June 1980. By calculating large numbers of back trajectories 
and matching them with precipitation data, they found that, of the 3.5 Mtonnes (1 Mtonne 
= 10 9 kg = 1 Tg) of anthropogenic sulfur that entered the Arctic, 52% came from Europe, 
42% came from the Soviet Union, and 6% came from North America. 

Most Russian pollution enters the Arctic between 20°E and 90°E, 16 indicating that it is 
transported into the Arctic by the blocking set up by a strong Siberian High, which 

' The ratio of 32 S to 34S in the total in the total inventory of the Earth is 22.22. This sulfur isotope ratio is 
accepted as an international standard and assigned a value of 0.00. Deviations from this ratio are expressed 

as 834 S, with units of parts per thousand (°/oo)• 
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typically only occurs in the spring. 14 Most of Europe's pollution, by contrast, enters the 
Arctic between 20°W and 40°, 16 indicating that its pollutants are primarily transported 
into the Arctic by North Atlantic dipole blockings. 

Shaw and Khalil 3 explain the relative absence of pollution from North America and the 
Orient as a consequence of their positions relative to the oceans. Pollution from China 
and Japan follows a northeastern track towards the Arctic and encounters the Aleutian 
Low, which scavenges pollutants from the air. Similarly, pollution from eastern North 
America encounters the Icelandic Low in the North Atlantic, which scavenges pollution. 
Pollution from Europe and Russia can move over land, avoiding an encounter with a 
strong scavenging system. Furthermore, the major industrial centers of Europe lie 
approximately 10° north of those in the US and the Orient; Russian industry lies yet 
farther north. 

The emission latitude has an enormous impact on the amount of the pollution that enters 
the Arctic air mass. Iversen 17 found that for sulfur oxides emissions in Europe, every 15° 
north increased the mixing ratio of sulfur in the high Arctic (80°N) by a factor of 10. 
This multiplicative factor is highly variable, changing to about 3 for alkanes, 5 for 
alkenes, and 30 for nitrogen oxides, but it provides the necessary illustration as to the 
importance of latitude. 

Shaw 18 suggested that Norilsk (Russia), might be responsible for generating a substantial 
portion of Arctic haze. He showed that periods of extreme Arctic haze in Alaska were 
associated with trajectories that crossed the Norilsk region. 

The Kola Peninsula area is also a major source of pollutants into the Arctic. Three major 
smelters, all located north of the Arctic Circle, inject a combined 500,000 tons of sulfur 
gases, 64,000 tons of dust, 2,460 tons of nickel, 1,600 tons of copper, and 100 tons of 
cobalt into the Arctic atmosphere.19 

In the absence of Arctic haze, visibility in the Arctic is quite high. The greatest possible 
sea level visual range on Earth is 296 km, and Barrow averages 271 km in June. The 
average value for March is reduced to 143 km, and episodes of Arctic haze drive the 
range much lower. 20 Arctic haze often reduces visibility to approximately 30 km in the 
high Arctic. Z Barrie also notes that suspended ice crystals frequently accompanied the 
haze, which further reduces visibility to about 10 km. These ice crystals are probably 
formed by the nucleation of ice onto acidic aerosols at temperatures below -25° C. 

Measurements of the optical scattering coefficient ((Y Sp ) taken at Barrow, Alaska21 
indicated a decrease in Arctic haze between 1982 and 1992. NOAA's Climate 
Monitoring & Diagnostics Laboratory (CMDL) has since reported that while Arctic haze 
levels continue to be lower than the values observed in the early 1980s, the reported trend 
has not persisted during the past five years.20 

J.R. Wilcox, in his Masters thesis, 22 reanalyzed this data and drew different conclusions. 
He identified, using the mean scattering measurements for average yearly values, or 
values for February or April instead of for the month of March, a more regular decrease 
since 1982.
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Results from Ny Alesund, Norway also suggest a decline. The Arctic Monitoring and 
Assessment Programme (AMAP) reported 4 that wintertime sulfate concentrations at Ny 
Alesund (situated on the Arctic archipelago of Svalbard) had declined roughly 70% 
between 1980 and 1994. According to AMAP, however, Alert, Canada experienced only 
a slight decline over the same time period, raising the possibility that the decline might be 
uneven. 

This decline in the severity of Arctic haze has been concurrent with major reductions in 
pollutant emissions of both sulfate and sulfur dioxide in the source regions, Europe and 
Russia. The Co-operative Program for Monitoring and Evaluation of the Long-Range 
Transmission of Air pollutants in Europe (EMEP) reports that Russian emissions of 
sulfur dioxide west of the Urals have fallen by 61% between 1988 and 1998, while the 
European Community has seen a concurrent decline of 48%.23 

Asian Dust 

Generally, long-range transport must occur at high altitudes (above 5 km) over an ocean 
in order to avoid scavenging. 3 Therefore, while the Pacific Ocean usually serves as a 
barrier to pollution transport, pollution can undergo long-range transport over it if lofted 
high enough. The transport of desert dust from the Orient is a well-documented 
phenomenon, 24 and so, increasingly, is the transport of pollution. 

One of the first attempts to characterize the origin of Asian dust found that a large haze 
incident in early May 1976 was caused by desert dust. 25 This conclusion was based on 
the morphology of the aerosols and their chemical coniposition, along with consideration 
of the meteorological situation preceding the appearance of the haze. The dust was 
almost certainly transported from the Gobi and Taklimakan deserts in Mongolia and 
northern China. Nearly every spring, high winds loft so much dust that it falls on Japan 
and Korea like yellow snow. The Japanese refer to the massive dust fall as the "kosa," 
the Koreans call it the "whangsa." Spring is not only the most active period for dust 
storms in the Gobi and Taklimakan, but also the period of most active atmospheric 
transport between the Orient and the Arctic.24 

Rahn et a1. 25 estimated that such a plume could carry an enormous amount of soil into the 
Arctic; a plume of the intensity observed in 1976 would deliver approximately a half- 
million tons of soil into the Arctic during a five-day episode, assuming a traveling speed 
of 80 km/hr. Given that a lne plume recently tracked across the Pacific moved at an 
average velocity of 43 km/hr, 6 Rahn et al.'s estimate may be about double what one 
would expect. 

Since Rahn et a1., 25 the transport of Asian desert dust into the North Pacific atmosphere 
has been the subject of extensive study.z7'Z8'Z9,30,31,32,33,24 These investigations have 
established that Asian dust events occur in the springtime, usually April, and may reach 
as far south as Mexico, or as far north as the Arctic. Even Alert, at 82°N latitude, sees a 
sharp seasonal elevation of soil dust in April/May.34 
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Cahi1l 35 found that elemental ratios in dust were similar in Denali National Park and 
Preserve and Crater Lake National Park, Oregon, during the spring, when both 
experience peaks in soil aerosol concentrations, indicating that the dust had a common 
origin. Cahill et a1. 36 also showed Asian dust reaching Adak Island, Alaska, and the 
Poker Flat Research Range, north of Fairbanks, Alaska. These measurements were taken 
as a part of the Aerosol Characterization Experiment-Asia (ACE-Asia), a multi-national 
experiment designed to quantify the emissions of dust and other aerosols from the Asian 
continent into the North Pacific. During this study, the transport of these aerosols across 
the Pacific and into Alaska and Western United States was observed. Large segments of 
dust clouds moving east over the Pacific from Asia were observed to peel off and 
transport northward into the Arctic. 26 Model simulations also predict this 
phenomenon.37'3s 

Geological evidence suggests that global scale transport of Asian dust has been a long- 
running natural phenomenon. Z7 Chemical analysis of Greenlandic ice cores 39 and 
Hawaiian soil studies ao,41,az,a3 have shown that the chemical and radiological fingerprints 
of deposited dust were consistent with the composition of the Asian dust sources. 

Rahn et a1. 25 detected little pollution in the 1976 dust plume, but Chinese sulfur dioxide 
emissions have since tripled. Unsurprisingly, more recent studies have shown an increase 
in anthropogenic pollution concurrent with the transport of Asian air during the spring 
over the Pacific Ocean aa,as,a6 and North America. 47 The concentration of sulfate, nitrate, 
soot, and heavy metal aerosols accompanying these dust plumes will almost certainly 
increase as China's coal-fired economy rapidly expands over the coming decades. 

Aside from the probable increase in obviously anthropogenic pollution, the amount of 
dust rnay also be increasing. The dust itself has been implicitly assumed to be an entirely 
natural phenomenon, but this assumption needs to be examined. The dust storms should 
be considered at least partially anthropogenic, because human activities are contributing 
to an expansion of the Gobi desert, which has in turn produced more dust storms.48 
Beijing lies directly in the path of these storms, and therefore the Chinese have anxiously 
noted the accelerating occurrence of dust storms. Chinese records describe fierce dust 
storms occurring in Beijing once every seven or eight years in the 1950s. By the 1970s, 
they occurred every two or three years; and by the early 1990s, they had become an 
annual problem. By 2000, the problem had become acute; the worst storm in memory 
continued for many days, blotting out the sun, halting air travel and filling emergency 
rooms. aa 

The IMPROVE monitoring site in Denali National Park and Preserve actually saw a 
slight decrease in the severity of dust events reaching Alaska between 1988 and 2000. 
Perhaps this could be due to changes in transport patterns, but barring a fundamental shift 
in the seasonal teleconnection between the Gobi and Alaska, the Gobi desert's 
accelerating expansion ought to eventually cause an increase in the amount of dust 
entering the Arctic.
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