
 
 
 
 
 
January 31, 2007 
 
N3615 (2350) 
 
 
 
 
Matthew A. DeBurle 
Supervisor, Permitting Branch 
Nevada Division of Environmental Protection 
Bureau of Air Pollution Control 
901 S. Stewart St., Suite 4001 
Carson City, NV  89701 
 
Dear Mr. DeBurle: 
 
Thank you for providing a copy of the draft permit for the proposed White Pine Energy 
Associates, L.L.C. (WPEA) project which would be located 100 km northwest of Great 
Basin National Park (NP), a Class II air quality area, and 300 km northwest of Zion NP, a 
Class I air quality area; both are managed by the National Park Service. Emissions from 
this project have triggered PSD review for pollutants which could impact Air Quality 
Related Values at Zion and Great Basin National Parks. Due to the size of the WPEA 
project and its location with respect to Great Basin, we anticipate that those impacts 
would exceed many of our significance criteria, and have therefore chosen to send the 
enclosed comments.  
 
If you have any questions, please feel free to contact Liana Reilly of my staff at 303-987-
6895. 
 
Sincerely, 
 
 
 
John Bunyak, Chief 
Policy, Planning and Permit Review Branch 
 
Enclosures 
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bcc: 
GRBA: Supt. 
ZION: Supt. 
PWRO: Judy Rocchio 
ARD-DEN: Shaver, Permit Review Group, Reading and Project Files 
 



National Park Service 
Comments on the White Pine Energy Associates Power Plant 
Prevention of Significant Deterioration Permit Application 

January 31, 2007 
 

 
Introduction 
 
The proposed White Pine Energy Associates, L.L.C. (WPEA) project would be located in White 
Pine County, Nevada. The facility will consist of three new 530 MW Pulverized Coal (PC) boilers 
near Ely, 100 km northwest of Great Basin National Park (NP), a Class II air quality area 
managed by the National Park Service (NPS), and 300 km northwest of Zion NP, a Class I air 
quality area managed by the NPS. The WPEA facility will be a major source of sulfur dioxide 
(SO2 = 6,071 tons per year (TPY)), nitrogen oxide (NOx = 4,814 TPY), particulate matter (PM10 = 
2,687 TPY), and sulfuric acid mist (H2SO4 = 233 TPY).   
 
This proposed permit is being issued under the Prevention of Significant Deterioration of Air 
Quality Program (PSD).  The purposes of the PSD program include to “preserve, protect and 
enhance the air quality in national parks, wilderness areas and other areas of natural, recreational, 
scenic or historic value” and “insure economic growth will occur in a manner consistent with the 
preservation of existing clean air resources.”  42 U.S.C. 7470.  In other words, the purpose of the 
PSD program is to manage growth in the context of environmental protection.  For this permit 
application, the environmental protection context includes consideration of impacts on Great 
Basin and Zion National Parks.  The Clean Air Act gives the Federal Land Manager (FLM) an 
affirmative responsibility to protect air quality related values of Class I areas, like Zion National 
Park.  
 
Please note that, under the Clean Air Act, the FLM has no formal role in the permitting process 
except to the extent a proposed new or modified source may affect Air Quality Related Values 
(AQRVs) in a Class I area.  Nevertheless, the FLMs have responsibilities under other authorities 
(e.g., the Wilderness Act, Organic Act) to protect AQRVs in Class II Federal areas.  Therefore, 
the information and procedures outlined in our FLAG1 document are generally applicable to 
evaluating the effect of new or modified sources on the AQRVs of Class II areas managed by the 
FLM. 
 
We offer the following comments based on information available as of January 31, 2007.  If 
more information becomes available, we may have additional comments. 
 
Best Available Control Technology (BACT) Analysis 
 
Based on the review and analysis of the material received, we believe the proposed emissions 
from the WPEA facility would significantly impact resources at Great Basin National Park (see 
discussion below).  Therefore, it is important that impacts at Great Basin National Park be 
lessened.  We believe that the WPEA facility could achieve lower emission limits by choosing an 
inherently cleaner coal combustion technology, or making more effective use of the control 
                                                           
1 Information on our FLAG document can be found at: http://www2.nature.nps.gov/air/permits/flag/index.cfm 
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technologies chosen for the PC boiler.  Please note that it is generally understood that a source 
impacting a national park is held to a higher standard and may be required to install additional 
controls or take additional operational measures to minimize impacts at these national treasures.      
 
Clean Coal Technologies    
 
A fundamental principle of pollution control is that it is generally desirable to avoid creating the 
pollution in the first place. We believe that a technological solution is now available that would 
allow use of local coal to generate electricity without the large quantities of emissions associated 
with pulverized coal-fired boilers. The Integrated Gasification Combined Cycle (IGCC) process 
has now been demonstrated by Tampa (FL) Electric at its Polk Generating Station to be clean, 
reliable, and economical.2 We are currently reviewing applications for six proposed IGCC 
facilities. If the WPEA facility were to produce its 1590 MW using the same IGCC technology 
as the Cash Creek project proposed in Kentucky, emissions would drop to the levels shown in 
Figure 1 (attached). 
 
While IGCC is currently 10% to 20% more expensive to build than an equivalent PC facility, 
energy industry experts contend that that cost disadvantage will be partially or entirely offset 
when national legislation requires carbon dioxide (CO2) capture and sequestration. While 
switching to IGCC would not reduce the millions of tons of CO2 produced by the WPEA facility 
every year, those millions of tons would be concentrated in the IGCC exhaust by a factor of 10 to 
100 times smaller than the exhaust from a PC, thus reducing the inevitable cost of capture by one 
– two orders of magnitude. 
 
Furthermore, energy industry leaders such as General Electric have recently acquired the 
capability to build a complete 600 MW IGCC facility, for the first time bringing all the 
components of IGCC together in an integrated and cost-effective package. GE expects this 
approach alone will reduce the IGCC capital cost “penalty” to no more than 10%.  
 
While it is true that no IGCC has yet been successfully demonstrated using western sub-
bituminous coal or at high altitude, neither has a reason been demonstrated that these issues are 
insurmountable. We are currently aware of two western IGCC projects (Bowie in AZ and Xcel in 
CO) that are moving toward reality, as well as western states (CO, WY, and MT) that have 
adopted policies to promote western IGCC projects. IGGC has one more additional and very 
significant benefit in the arid west—it uses far less water than a PC boiler. 
 
All things considered, we believe it is time for new power generators to take a serious look at the 
sorts of “Clean Coal Technologies” being promoted by our administration as it seeks to relieve 
our dependence upon foreign energy sources while protecting our environment. We also believe 
that IGCC is a leading candidate for that role, and should be considered by WPEA. 
 
Conventional PC Boiler BACT 
 

                                                           
2 At a recent workshop in Denver on clean coal technology, a representative of Tampa Electric related that the Polk IGCC is 
now its most reliable unit in its system and is dispatched first because it is also the most economical. 
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SO2: WPEA and the Nevada Division of Environmental Protection (NDEP) have proposed dry 
scrubbing at 91% - 95% removal,3 depending upon the sulfur content of the coal burned. When 
burning coal with a sulfur content of 0.45% or less, uncontrolled SO2 emissions would be about 
0.96 lb/mmBtu, and controlled emissions would be limited to 0.065 lb/mmBtu on a 24-hour 
average basis. Although WPEA’s uncontrolled SO2 emissions would be about 60% of the 
uncontrolled emissions generated by the coal to be burned by the Sithe—Desert Rock project on 
the Navajo Nation reservation in New Mexico, WPEA’s emissions would be 8% greater.  
 
When burning coal with a sulfur content greater than 0.45%, uncontrolled SO2 emissions would 
be about 1.41 lb/mmBtu, and controlled emissions would be limited to 0.09 lb/mmBtu on a 24-
hour average basis. Although WPEA’s uncontrolled SO2 emissions would be about 88% of the 
uncontrolled emissions generated by the coal to be burned by the Desert Rock project, WPEA’s 
emissions would be 50% greater. 
 
WPEA has tried to justify its choice of dry scrubbing because it is cheaper, uses less energy, and 
uses less water than the wet scrubbers proposed for Desert Rock. While all of these factors are 
true, they do not necessarily decide BACT in favor of dry scrubbing—if that were the case, no 
new facilities would ever use wet scrubbers. WPEA must show that application of wet scrubbing 
technology would present unique disadvantages at its site relative to other wet scrubber 
installations such as Desert Rock—it has not done so with respect to cost or energy use. And, if 
WPEA is so concerned about water consumption, it should utilize IGCC technology which uses 
far less water. 
 
NOx: WPEA/NDEP have proposed a 24-hour average limit of 0.07 lb/mmBtu for NOx using Low 
NOx Burners and Selective Catalytic Reduction (SCR). WPEA asserts that it should not be held 
to Desert Rock’s proposed limit of 0.06 lb/mmBtu because the Desert Rock limit has not been 
achieved by that plant and because they are different facilities. Instead, WPEA should show why 
it cannot meet the same limit as Desert Rock—it has not. 
 
PM10:  WPEA/NDEP have proposed a three-hour rolling average limit of 0.015 lb filterable 
PM10/mmBtu and 0.13 lb/mmBtu for filterable and condensable emissions. Since we believe that 
later limit is an error, we shall focus our review on the limit on filterable emissions. We are now 
aware of at least ten proposed or permitted projects with lower limits on filterable PM10. Three of 
those projects (Sithe's Desert Rock and Toquop projects, and the Two Elk Expansion Project in 
Wyoming) are proposing to meet a filterable PM10 limit of 0.010 lb/mmBtu. WPEA asserts that 
its proposed limit is only “slightly” higher (by 50%) than the Desert Rock limit, and its higher 
limit is justified because it proposes to meet it on a three-hour basis instead of a 24-hour average. 
 
If WPEA were to achieve the same level of emission control on its proposed PC boilers as Desert 
Rock, its emissions would be significantly lower, as illustrated by Figure 2 (attached). 
 

                                                           
3 Removal efficiency is to be determined by procedures established in 40 CFR Part 60.49 Da (b)(3) which allows the sulfur 
concentration at the scrubber inlet to be estimated based upon the sulfur content of the fuel fired. Since about 12.5% of the 
sulfur in the sub-bituminous coal to be burned at WPEA is retained in the ash, the actual control efficiency, the amount of 
SO2 removed by the scrubber, is correspondingly less than the removal efficiency. For example, if the sulfur content of 
WPEA’s coal were 0.3 %, the 91% removal requirement could be met by controlling 90% of the SO2 entering the scrubber. 
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Compliance Monitoring 
 
We recommend that a Continuous Emissions Monitor (CEM) requirement for PM be added. For 
example, the West Virginia Division of Air Quality (WVDAQ) has required that PM emissions 
be monitored by a CEM within 18 months of boiler start-up or when performance specifications 
for such monitors are promulgated, whichever comes later.4 We continue to believe that CEMs 
are an important tool for monitoring compliance. For that reason, we recommend that a PM 
CEM be installed upon startup. 
 
Applicant’s Air Quality/ Air Quality Related Values (AQRV) Modeling Analysis 
Methodology 
 
Single Source Analysis:  Inconsistencies have been identified between the emissions modeled 
and those contained in the draft permit.  The limit on filterable and condensable particulate in the 
draft permit is 0.13 lb/mmBtu. Instead, WPEA modeled these emissions at about 0.03 lb/mmBtu.  
Until this is resolved, we cannot agree that any analysis (NAAQS, Increment, Visibility) 
involving particulate emissions was conducted correctly.  
 
We have also discovered several issues pertaining to the technical approaches used by WPEA to 
conduct its modeling analyses. These issues are explained in Appendix A and must be resolved 
before we can accept any modeling results. 
 
Cumulative Analysis: A cumulative analysis of three-hour SO2 increment consumption at Zion 
NP was triggered. However, no explanation was provided as to how the cumulative increment 
analysis inventory was compiled or from what year(s) it was derived, and we cannot confirm that 
it was done correctly. WPEA should provide information on the relevant Minor Source Baseline 
Dates and how emissions changes were determined relative to those dates. 
 
Air Quality Impact Analysis Results 
 
The first step in the air quality impact analysis is to estimate the impact of emissions from the 
proposed source alone.  If the predicted impacts are considered significant, then the permit 
applicant must examine the cumulative impacts to determine if any PSD increment would be 
violated.  The NPS and other Federal land managers have also provided permit applicants and 
permitting agencies with guidance regarding when impacts on air quality related values (e.g., 
visibility, aquatic resources, soils, vegetation) would likely be considered insignificant. The 
CALPUFF modeling results summarized below are based on data received by NPS in Denver on 
December 29, 2006.  The impacts are compared to the applicable significant impact levels or 
thresholds of concern to the NPS.   
 
PSD Increment Consumption:  
 
The WPEA PSD Class I increment modeling results are summarized in Table 1.  The model 
predicts concentrations above the three-hour SO2 Class I significant impact level for PSD 
increment consumption at Zion National Park.  For other pollutants (PM10 and NOx) and 24-hour 
                                                           
4 Those CEM Performance Specifications were later promulgated by EPA on 1/12/04. 
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and annual mean SO2 concentrations, the maximum impacts are less than their respective 
significant impact level.  Because the three-hour SO2 Class I increment significant impact level 
was exceeded, the need for a cumulative CALPUFF modeling analysis was triggered for that 
pollutant and averaging period. Although we have questions (below) about how this analysis was 
conducted, WPEA’s results indicate that it would not cause or contribute to a violation of the 
Class I increments at Zion NP. 
 

Table 1 – Class I PSD Increment Modeling Results 
(micrograms per cubic meter) 

 
Pollutant Significant Level & PSD 

Increment 
Zion National Park  

WPEA Project Only   
Sulfur dioxide (SO2)   

3-hour 1.0/25 1.1127 
24-hour 0.2/5 0.1822 
Annual 0.1/2 0.0065 

Particulate matter (PM-10)   
24-hour 0.3/8 0.0150 
Annual 0.2/4 0.0005 

Nitrogen dioxide (NO2)   
Annual 0.1/2.5 0.0020 

Cumulative Impact Modeling   
Sulfur dioxide (SO2)   

3-hour 1.0/25 3.98 
 
Visibility 
 
The PSD application reported visibility impact results for the WPEA by itself over the three-year 
modeling period. Those results are shown in Table 2 below. 
 
Table 2 – Class I Visibility Modeling Results (%) 
 
WPEA Project Only Zion National Park Great Basin National Park 

Maximum Change 10.6% 33.5% 
Days over 5% 9 146 
Days over 10% 1 57 

 
Although Great Basin is not a Class I area,5 NPS policies provide for protection of all areas for 
which we are responsible. In addition to providing a suitable habitat for the bristlecone pine, the 
world’s oldest living things, Great Basin NP also has some of the best visibility in the 48 
contiguous states (see Appendix B). And, since the determination of an adverse impact is the 
prerogative of the FLM, it can be made regardless of the status of the national park in question. 
                                                           
5 Great Basin National Park was established by Congress in 1986. At 77,000 acres, its size far exceeds the 6,000 acres 
threshold for designation as a Class I area. Had Great basin been a national park at the time of passage of the 1977 Clean Air 
Act Amendments, it would have been a mandatory Class I area. 
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The predicted impacts on visibility at Great Basin fall within the range of previous adverse 
impact determinations made by the FLM.  
 
Deposition 
 
At Zion National Park, the modeled deposition rates are predicted to exceed the 0.005 kg/ha/yr 
significant impact threshold for sulfur, but not nitrogen, during each of the three years modeled.  
The maximum sulfur deposition rate is about 0.009 kg/ha/yr, while the maximum nitrogen 
deposition rate is about 0.002 kg/ha/yr. 

 
Table 2 – Class I Deposition Modeling Results (kg/ha/yr) 

 
 Deposition Analysis Threshold Zion National Park  

WPEA Project Only   
Sulfur 0.005 0.009 
Nitrogen 0.005 0.002 

 
 
WPEA’s Contribution to Sulfur Deposition and Ecosystem Impacts in Zion National Park NP: 
WPEA’s modeling results predict a maximum sulfur (S) deposition impact in Zion National Park 
of 0.009 kilograms per hectare per year (kg/ha/yr), which exceeds 0.005 kg/ha/yr, the value 
recommended by NPS as the sulfur Deposition Analysis Threshold (DAT).6  The DAT is the 
additional amount of nitrogen (N) or S  deposition within a Class I area, below which estimated 
impacts from a proposed new or modified source are considered insignificant.  Therefore, by 
definition, WPEA’s contribution to sulfur deposition in the park is considered to be significant.   
 
As discussed in “Guidance on Nitrogen and Sulfur Deposition Analysis Thresholds,”7 the DAT 
is a deposition threshold, not necessarily an adverse impact threshold.  The DAT is the additional 
amount of deposition that triggers a management concern, not necessarily the amount that 
constitutes an adverse impact to the environment.  Adverse impact determinations are considered 
on a case-by-case basis for modeled deposition values that are higher than the DAT, evaluating 
the best scientific information available for the affected park to assess existing as well as 
potential future deposition impacts.   
 
Status of Aquatic and Terrestrial Ecosystems in Zion National Park: Although WPEA’s 
contribution to sulfur deposition in Zion NP is considered significant, there is currently no 
information to indicate that sulfur would acidify aquatic or terrestrial ecosystems in the park. The 
major water resource in Zion NP is the Virgin River, which has substantial acid buffering 
capacity.8  Soils are also likely to be well-buffered from acidity.  
 

                                                           
6 In a January 3, 2002, letter to Mr. S. William Becker, of STAPPA/ALAPCO, the NPS and U.S. Fish and Wildlife Service 
notified State air agencies regarding the development of deposition analysis thresholds for sulfur and nitrogen deposition. 
7 http://www2.nature.nps.gov/air/Pubs/pdf/flag/nsDATGuidance.pdf 
8 Binkley D, Giardina C, Dockersmith I, Morse D, Scruggs M, Tonnessen K. 1997. Status of air quality and related values 
in Class I national parks and monuments of the Colorado Plateau. National Park Service Air Resources Division, 
Lakewood, CO. 
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Status of Aquatic and Terrestrial Ecosystems in Great Basin National Park: WPEA did not 
model its contribution to deposition in Great Basin NP; however, it is likely that the project’s 
contributions exceed both the nitrogen and sulfur DATs, given projected emissions and the 
project’s proximity to the park.  Both nitrogen and sulfur have the potential to acidify sensitive 
aquatic ecosystems.  Lakes in Great Basin NP were surveyed in 1989 as part of EPA’s National 
Surface Water Survey.  All of the lakes in the park were considered acid-sensitive (acid 
neutralizing capacity, ANC, of less than 200 microequivalents per liter – ueq L-1), according to 
EPA’s classification criteria.  The most sensitive lake included in the study was Baker Lake at 
3,238 m (10,620 feet), with an ANC of 73 ueq L-1.  Baker Lake has a population of cutthroat 
trout (Onchorhynchus clarki), which could be affected by loss of ANC.  
 
Both aquatic and terrestrial ecosystems in Great Basin NP may also be sensitive to the 
enrichment effects of nitrogen deposition.  In aquatic ecosystems, excess nitrogen may cause 
changes in algal species composition and abundance, resulting in changes to food web dynamics.  
Nitrogen may cause eutrophication, with loss of water clarity and potential loss of dissolved 
oxygen.  In terrestrial ecosystems, excess nitrogen affects soil nutrient cycling and plant 
community structure and function.  Nitrogen often favors invasive plant species, which often are 
better able to utilize excess nitrogen and out-compete native plants.  Nitrogen also increases 
plant biomass, resulting in greater fuel loadings and fire potential.  In certain high-elevation 
forests, nitrogen decreases the cold hardiness of trees, leading to winter die-offs. 
 
Conclusions: WPEA’s emissions have the potential to increase nitrogen and sulfur deposition in 
Great Basin NP to harmful levels.  Therefore, as discussed above, WPEA should reduce its SO2 
emissions as much as possible. Deposition estimates are needed to better evaluate the project’s 
impacts to aquatic and terrestrial ecosystems in the park. 
 
Summary of Modeling Results: To summarize our preliminary findings from the modeling results 
presented in the December 2006 permit application for WPEA:9

• The modeling indicates that the Class I PSD increments for SO2 and NOx are not violated 
at Zion NP.   

• Visibility at Zion NP would not be adversely affected by the emissions from WPEA 
alone. 

• Visibility at Great Basin National Park would be significantly affected by the emissions 
from WPEA alone. 

• Sulfur deposition from WPEA exceeds our Deposition Analysis Threshold at Zion NP. 
However, there is currently no information to indicate that sulfur would acidify aquatic or 
terrestrial ecosystems in the park. 

• It is likely that both sulfur and nitrogen deposition from WPEA exceed our DATs at 
Great Basin NP, with potential impacts to aquatic and terrestrial ecosystems. 

                                                           
9 Due to insufficient information on how the cumulative SO2 impact analysis was conducted, and due to problems 
with the limit on filterable and condensable particulate in the draft permit, the modeling cannot be verified now. No 
explanation was provided as to how the cumulative increment analysis inventory was compiled or from what year(s) 
it was derived. WPEA should provide information on the relevant Minor Source Baseline Dates and how emissions 
changes were determined relative to those dates. 
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Procedural Concerns 
 
We are concerned that the NDEP did not follow proper procedures regarding publication of its 
Public Notice of the WPEA application. 40CFR51.166 (q) regarding public participation states 
that the reviewing authority shall (iii) "Notify the public, by advertisement in a newspaper of 
general circulation in each region in which the proposed source would be constructed… the 
degree of increment consumption that is expected from the source or modification…" Although 
the WPEA project would significantly impact increment in both the Class II and the Class I areas 
within 300 km, NDEP provided no information regarding any increment consumption. Because 
NDEP did not provide in its Notice to the public the degree of increment consumption in each 
affected Class II and Class I area, it failed to properly advise the public of the impacts in each of 
these sensitive areas. 
 
Potential Mitigation Measures 
 
In addition to reducing emissions from WPEA as proposed above, it may be possible that 
sufficient emission reductions could be secured from other sources in the area to further mitigate 
WPEA’s impacts at Great Basin and Zion National Parks.  
 
Conclusions and Recommendations 
 

• WPEA should re-consider use of IGCC technology to utilize coal to produce energy with 
less pollution. 

• WPEA should justify its rejection of wet scrubbing on the basis of economic, energy, and 
environmental impacts. If wet scrubbing is chosen as BACT, lower SO2 emissions could 
be achieved. 

• WPEA has not justified its need for a NOx limit that is higher than proposed by EPA 
Region 9 in the Desert Rock draft permit. WPEA should be required to meet the same 
limit as Desert Rock. 

• WPEA has not justified its need for a PM10 limit that is higher than proposed by EPA 
Region 9 in the Desert Rock draft permit. WPEA should be required to meet the same 
limit as Desert Rock. 

• The air pollutant dispersion modeling analyses presented to date indicate that WPEA 
would have a significant impact on the 3-hour SO2 increment at Zion National Park. 
However, no explanation was provided as to how the cumulative increment analysis 
inventory was compiled or from what year(s) it was derived. WPEA should provide 
information on the relevant Minor Source Baseline Dates and how emissions changes 
were determined relative to those dates. 

• The impacts of WPEA’s emissions upon visibility in Zion National Park are not adverse. 
• The impacts of WPEA’s emissions upon visibility in Great Basin National Park are 

significant. 
• We are also concerned about the contribution of additional sulfur and nitrogen 

compounds into the aquatic ecosystems of Great Basin National Park NP.  
 
 

  



APPENDIX A—NPS Review of WPEA’s Modeling Analyses 
 
The visibility analysis included in the electronic files does not appear to follow the 
methodologies described in Appendix 8A of the application.  In Appendix 8A of the 
application, Tables 3-6 and 3-7 are titled as using FLAG 2000 procedures in the visibility 
analyses, but do not correspond to the electronic files.  The CALPOST files that are 
supposed to represent the “FLAG 2000” method (where the variable MVISBK = 2 and 
CALPOST uses the actual hourly relative humidity from the meteorological data) are 
supposed to also apply an annual natural background represented by background 
concentrations in CALPOST (where BKSO4 = 0.2 ug/m3 and BKSOIL = 4 .5 ug/m3 for 
the western United States).  In the WPEA “FLAG 2000” files, the BKSOIL was correctly 
set to the value of 4.5 ug/m3, but the BKSO4 monthly concentrations were set to the 
following values (0.074, 0.083, 0.100, 0.125, 0.133, 0.154, 0.167, 0.143, 0.143, 0.125, 
0.100, 0.083). 
 
The visibility analysis should be re-submitted following the FLM’s FLAG guidance 
described above.  Also, in the Visibility Impacts section of the application (page 3-19), 
there are several bulleted items whose meaning is unclear.  It is stated that the current 
IMPROVE extinction equation is applied.  Since there are two current IMPROVE 
equations being used in the modeling community, it should be shown which IMPROVE 
equation was used.  Another bulleted item on page 3-19 states the “use of Clean Natural 
Conditions for background” was used.  This needs to be more clearly defined as to 
whether it is the cleanest 20% best days or the annual average natural conditions. Also on 
page 3-19 it states, “Uses of the latest EPA (2003b) default Natural Conditions rather that 
the older FLAG (2000) values.”  It is unclear from the application and the CALPOST 
files which “Natural Conditions” from the EPA (2003b) report are being referenced.   
 
There are also a few problems with the visibility impacts presented in Table 3-8 which 
contains results from three different visibility CALPOST analysis methods.  The first 
section of Table 3-8 is titled “Daily CALPUFF f(RH)”.  This first section of the table is 
supposed to represent the FLAG 2000 method, and must be supplied to the FLMs for 
review.  As noted above, incorrect BKSO4 monthly concentrations were used in this 
method.  The second section in Table 3-8 is titled “EPA Guidance Monthly f(RH)”.  The 
CALPOST files indicate that the correct f(RH) values from the EPA 2003b report were 
used, but, again, this analysis uses the same incorrect BKSO4 monthly concentrations 
used in the incorrect “Daily CALPUFF f(RH)” analyses.  If WPEA wishes to submit 
additional information beyond the FLAG 2000 method, these BKSO4 monthly 
concentrations need to be changed.   The third section of Table 3-8 titled “EPA Guidance 
Daily f(RH)” is not a method known to the FLMs and no electronic files with this method 
appear to have been submitted.  This method needs to be better described if WPEA 
wishes to submit this analysis as additional information. 
 
There were no acid deposition analysis results presented in the application for total 
nitrogen and total sulfur deposition at Great Basin NP.  The electronic files did contain 
the (LIST) files for wet and dry deposition of NOx, HNO3, NO3, SO2, and SO4.  The 



concentration results of these files need to be processed to combine the species to 
produce totals for annual nitrogen and sulfur deposition mass at Great Basin NP. 



APPENDIX B—Visibility in Great Basin National Park 
 
Great Basin National Park has monitored visibility since 1982, (including Lehman Caves National 
Monument) using several different measurement systems.  Visibility, the relative clarity of the air, 
determines the distance, detail, and colors that we see in a landscape.  Since the 1950's, increasing air 
pollution has caused a marked deterioration in average visibility across the U.S., in both urban and rural 
areas (Malm, 1989).  Currently, the park monitors visibility in cooperation with the NPS Air Resources 
Division, as an NPS IMPROVE-Protocol site. 
 
The Interagency Monitoring of Protected Visual Environments (IMPROVE) program consists of air 
quality data from areas where visibility is deemed an important attribute, typically Class I areas.  This 
monitoring program is an interagency effort among the U.S. Environmental Protection Agency 
(USEPA), the U.S. Department of the Interior (USDOI—including NPS, the U.S. Fish and Wildlife 
Service, and the Bureau of Land Management), and the U.S. Forest Service.  NPS provides monitoring 
and maintains the database to determine spatial and temporal trends in visibility in the NPS parks and 
wilderness areas and determine causes for visibility degradation.   
 
Nationwide monitoring efforts indicate that the intermountain West enjoys the best visibility in the 
contiguous U.S., from the southern Cascades, eastward across the Great Basin and Snake River Plain, to 
the northern Colorado Plateau and central Rocky Mountains.  Great Basin NP, located in middle of this 
region, typically records some of the highest average visibility in the nation. 
 
Transmissometer: In June 1992, Great Basin NP began monitoring visibility with a transmissometer--an 
automated system that provides more accurate and precise measurements of visibility than previous 
methods. A summary of trend data from 1993-2004 shows that Great Basin National Park has an 
improving visibility trend on its clearest days and no trend on its haziest days.  From 1993-2004 the 
Standard Visual Range (SVR) averaged approximately 194 km (120 miles), the best of any national 
park in the lower 48 states.   
 

Year 
 

Best 20% 
km 

Best 20% 
mi 

Annual 
km 

Annual 
mi 

Worst 
20% km 

Worst 
20% mi 

1993 234.54 145.41 178.64 110.76 128.67 79.78 
1994 242.06 150.08 183.42 113.72 136.94 84.90 
1995 278.11 172.43 206.43 127.99 148.52 92.08 
1996 271.45 168.30 196.04 121.54 123.30 76.45 
1997 264.15 163.77 206.01 127.73 146.55 90.86 
1998 250.40 155.25 188.22 116.70 136.78 84.80 
1999 252.32 156.44 186.98 115.93 128.88 79.91 
2000 251.72 156.07 188.75 117.03 128.30 79.55 
2001 268.44 166.43 201.01 124.63 138.97 86.16 
2002 281.56 174.57 197.15 122.23 116.85 72.45 
2003 276.30 171.31 207.72 128.79 139.64 86.58 
2004 293.37 181.89 -- -- 155.22 96.24 
Averages 263.70 163.50 194.58 120.64 135.72 84.15 

Average yearly SVR at Great Basin National Park, from 1993 through 2004  "--" indicates no data.  
(http://vista.cira.colostate.edu/views/) 
 

http://vista.cira.colostate.edu/views/


Teleradiometry and Photography: Teleradiometry and photography data from 1982 to 1987 indicate that 
the average SVR at Lehman Caves National Monument/Great Basin National Park was 221 km (137 
miles) and that SVR values rarely fell below 130 km (80 miles) and rarely exceeded 314 km (195 miles).  
During those years, Lehman Caves National Monument commonly recorded seasonal SVR values that 
ranked among the top sites in the NPS visibility monitoring network (O'Leary 1988). 
 

 
MEDIAN 
SVR 

MEDIAN 
SVR 

QUARTER (km) (miles) 
Jun 82-Aug 82 188 117 
Sep 82-Nov 82 219 136 
Dec 82-Feb 83 -- -- 
Mar 83-May 83 324 201 
Jun 83-Aug 83 201 125 
Sep 83-Nov 83 213 132 
Dec 83-Feb 84 323 200 
Mar 84-May 84 205 127 
Jun 84-Aug 84 193 120 
Sep 84-Nov 84 207 128 
Dec 84-Feb 85 240 149 
Mar 85-May 85 181 112 
Jun 85-Aug 85    173 107 
Sep 85-Nov 85 229 142 
Dec 85-Feb 86 -- -- 
Mar 86-May 86 179 111 
Jun 86-Aug 86 173 107 
Sep 86-Nov 86 220 136 
Dec 86-Feb 87 294 182 
MEANS: 221 137 

Median quarterly standard visual range (SVR) at Lehman Caves, from 1982 through 1987  "--" 
indicates no data. (O'Leary, 1988) 
 
Fine Particle Network: The IMPROVE fine particle network collects PM2.5 and PM10 samples over a 
twenty four hour period every Monday and Friday using IMPROVE samplers.  The network consists 
of over 110 monitoring sites and has been in operation since 3/88.  The PM samples are analyzed for 
PM2.5 mass and its elemental constituents, organics, ions, light absorption and PM10 mass.  The data set 
contains the concentrations, minimum detection limit, error, and data quality flags. These data allow us 
to determine the primary pollutants responsible for visibility impairment. In the case of Great Basin 
NP, it appears that organic carbon, followed by ammonium sulfate, are the primary causes of visibility 
extinction. 



Coarse Mass Extinction
Soil Extinction
Ammonium Nitrate Extinction
Light Absorbing Carbon Extinction
Organic Carbon Extinction
Ammonium Sulfate Extinction

 
 
Monthly Aerosol Extinction, Great Basin National Park (DeBell, 2006) 
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