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    National Park Service Comments 
Arizona Draft Section 308 Regional Haze State Implementation Plan 

November 29, 2010 
 
 

General Comments: 
 
The Nationa l Park Serv ice, in consu ltation with  the Fish an d Wildlife Service, ha s com pleted 
review of Arizona’s draft Sec tion 308 regional haze State Im plementation Plan (SIP).  We  
appreciate the Arizona Departm ent of Environmental Quality (ADEQ)’s long-term  commitment 
to visibility im provement through the Gra nd Canyon Visibility Transport Comm ission, the 
Western Regional Air Partnershi p (WRAP), the Section 309 m ilestone process, and now the  
Section 308 SIP.  We also appreciate the opportunity to discuss our initial comments with ADEQ 
on November 1, 2010.   
 
ADEQ has provided a good summary of  the WRAP technical analyses  that address em issions, 
source contributions to visibilit y impairm ent at the Class  I areas in Arizona, an d projected  
benefits of em issions reductions under current federal and state requirem ents.  Our m ajor 
concerns are with ADEQ’s determ inations of Best Available Retrofit T echnology (BART) and 
the lack of a substantive analysis of emissions controls under the reasonable progress analysis.   
 
Arizona is projecting degrada tion of visibility on 20% Best days by 2018 at tw o IMPROVE 
monitors representing four Class I areas.  The regional haze rule  requires that states im prove 
visibility on the 20% worst visibility days and prevent degradation of visibility on the 20% best 
days.  The Arizona SIP as written does not support ADEQ’s conclusion that the actions taken are 
sufficient to demonstrate reasonable progress in improving visibility in the Class I areas.   
  
Our more detailed comments are presented below.  
 
Specific Comments: 
 
Chapter 7 Visibility Impairment at Class I areas 
Organic Carbon (OC) is a dom inate contributor to pollutants concentra tions and visibility 
impairment at the Class I areas in Arizona.  ADEQ attributes OC to fire, but the contributions are 
more complicated.  We recommend that ADEQ addr ess the relative contributions of natural and 
anthropogenic contributions to OC at the Class I areas.  The WRAP Te chnical Support System  
provides daily time series of pollutant concentrations at the IMPROVE monitors 
 (http://vista.cira.colostate.edu/tss/Results/HazePlanning.aspxv; Monitoring) 
and daily time series of natural versus anthropogenic contributions to carbon  
(http://vista.cira.colostate.edu/tss/Results/HazePlanning.aspx; Em issions and Source 
Apportionment; Organic Aerosol Tracer).  These tim e series indicate that a few days at each site 
with elevated prim ary OC levels that are likely due to fire events, but also indicate im portant 
contributions from  anthropogenic and secondar y natural carbon that vary seasonally and 
spatially.  
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Chapter 8 Sources of Visibility Impairment 
Please address explicitly the assum ptions used in the WRAP 2018 PRP18b em issions inventory 
for Arizona’s BART sources and  com pare thos e modeling assum ptions to the final em issions 
limits f or sulf ur dioxid e (SO 2) and  nitrog en o xides (NO x) for the BART sources.  If there are 
BART e missions reductions that  were no t included in the  W RAP modeling inventory, these 
could be cited as evidence for greater than modeled visibility improvement. 
  
The em issions table (T able 8.1 ) in dicates th at total SO 2 em issions from  point sources will 
decrease by 2018.  However, SO 2 e missions from  the two copper sm elters are projected to 
increase significantly (13,273 tons) by 2018.  Pleas e discuss Arizona’s assum ptions for future 
emissions from  the smelters.  These assum ptions are critical to th e source appo rtionment 
analyses in  Chapter 9  that p roject that  Arizona’s contribution to sulfate (SO 4) will inc rease a t 
several Class I areas. 
 
Table 8.2 indicates that NO x e missions from point sources will not ch ange between 2002 and 
2018.  Is this consistent with ADEQ’s final BART determinations? 
 
Tables 8.3-8.5 indicate that natural fire is the major source category for Volatile Organic Carbon 
(VOC), Primary Organic Aerosols (POA), and Elemental Carbon (EC).  Note that anthropogenic 
emissions from area sources, road dust, and fugitive dust are projected to increase.   
 
Chapter 9 Visibility Modeling and Source Apportionment 
Please provide a brief summ ary of the m odel perform ance for the 2002 base year.  Our 
confidence in the m odeled responses to em issions changes is dependent on the m odel’s skill in 
representing atmospheric chemistry and transport.   In general, m odel performance is better for 
SO4 and EC and less accurate for nitrate (NO3) and OC.  Appendix C provides general references 
but does not give an overview of the model performance as is required in the SIP.   
 
Please briefly describe re lative reduction factors and c ite the technical reference or summarize  
how the factors are calculated using model results and monitoring data.  
 
Tables 9.3-9.21 indicate that soil  (fine particulate m atter) is projected to increase by 2018 at 
every Class  I area and  that organ ic carbon  is  projected to increas e at Chiricahu a (IMPROVE 
monitor represents 3 Class I areas), Saguaro, a nd Superstition.   Since the natural sources are 
held constant, these increases ar e likely due to anthropogenic source s or influences f rom outside 
the U.S. 
 
Section 9.3 discusses results of the Particulate Source Apportionment Tool (PSAT).  One of the 
measures that we consider as part of reasonable progress is whether the PSAT modeling supports 
that Arizona’s contribution to po llutant concentrations is decreasing.   PSA T indicates that the 
contributions of Arizon a’s po int sources  to SO 4 concentrations will  increase by 2018 at 
Chiricahua, Mazatzal, Petrified Forest, Saguaro, Superstition, Si erra Ancha, and Sycam ore.  
Please d iscuss the b asis f or this  in crease.  Projected increases in SO 2 emissions f rom the two  
copper smelters (assigned to Gila County) may explain the increases in SO4 concentrations at the 
Class I areas.  Note that in som e instances (e .g., page 89-90 in the Oc tober 25 draft concerning 



3 
 

PSAT modeling for Mazatal) th e narra tive incorrectly refers to SO 4 e missions when SO 2 
emissions were intended. 
 
PSAT also projects that NO 3 concentrations due to NO x emissions from AZ point  sources will 
increase by 2018.   Increases in SO 4 and NO 3 contributions from Arizona point sources are not 
consistent with ADEQ’s assertion th at the state has made reasonable progress toward im proving 
visibility in Class I areas in Arizona (e.g., section 11.3.2 on page 154 of Oct draft). 
 
The W eighted Em issions Potential (W EP) proj ections indicate increas es in  Arizona’s  
contributions to fine and coarse  particulate matter and to organic carbon from area sources, road 
dust, fugitive dust, and windblown dust.  Area sources,  road dust, and fugitive dust are 
anthropogenic sources.  Based on the W EP re sults, we recomm end that ADEQ consider 
measures to reduce anthropogenic particulate matter (PM) in the reasonable progress analysis.   
 
Section 9.4.5 (page 114 of Octobe r draft) incorrectly refers to  Grand Canyon when the graphic 
and paragraph are addressing Petrified Forest.  
 
Chapter 10 Best Available Retrofit Technology (BART) 
 
BART Exemption Criteria 
During the development of the WRAP BART Modeling Protocol, the Federal Land Managers 
(FLM) recommended that the WRAP BART exemption modeling use surface and upper air 
meteorological observations as well as the MM5 meteorological model to initialize the 
CALMET meteorological model.  WRAP used surface observations but did not use upper air 
observations.  Thus the FLM recommended that states should use a conservative interpretation of 
the CALPUFF outputs.  Specifically, the states should use either the maximum visibility impact 
with the annual average natural condition or the 98th percentile visibility impact with the 20% 
best natural conditions.  ADEQ is reporting 98th percentile visibility impact with annual average 
natural conditions which is not consistent with good modeling practices as identified by 40 CFR 
51 Appendix W or EPA’s Model Clearing House memorandum.  Use of a non-guideline 
modeling approach requires additional evaluation of performance and EPA Regional Office 
approval (Section 3.2, 40 CFR 51 Appendix W). 

Most states have followed EPA staff guidance to interpret the 98 th percentile impact as either the 
maximum 8th highest value in any single year or the 22 nd highest value for three years combined, 
whichever is m ore conservative.  A DEQ used the 8 th highest value av eraged over three years,  
which is  a less cons ervative m etric.  Had ADEQ used th e 8 th highest value in a single year, 
Chemical Lim e Nelson Plant would not have b een exem pted from  BART.  We request th at 
ADEQ re-evaluate the BART determination and use the more rigorous criteria.   
 
In the modeling to determine if a source is subjec t to BART, all em issions that are above the de 
minimus level are to be included, even if those emissions are less than 250 tons.   
 
Ammonia Modeling Assumptions 
We reviewed the BART m odeling reports sub mitted by the three elec tric ut ilities.  W e do not 
agree with the assum ptions used fo r amm onia by AECOM  for Salt River Project’s Coronado 
Generating Station and by CH2MHill f or Arizona Public Service’s Cholla Genera ting Station.   
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Both analyses use very low winter values for ammonia based on early monitoring in the region.  
More recent ammonia monitoring 1,2 indicates higher amm onia va lues c ommonly occur in the  
region.   We support the ammonia values of 1 ppm recommended in the WRAP BART Modeling 
Protocol and used by CH2MHill for Arizona El ectric Power Cooperative’s Apache Generating  
Station.  W e recomm end that the  s ame levels  be used for Com anche and Cholla Generating 
Stations.   
 
BART Costs and Benefit Analyses 
We have developed a national data base of costs and effectiveness of control technology 
installations. As documented in our General BA RT Comments, based on national experience, it 
appears that ADEQ and the companies have under estimated the efficiency of Selective Catalytic 
Reduction (SCR) to reduce NO x emissions and have overestimated the costs of SCR installation 
and operation.   
 
Please clarify how the costs were  factored into the BART dete rminations.  ADEQ at the public 
stakeholder meeting on October 19 indicated that a threshold of $1500 to $2000 per ton was used 
in the BART determ inations.  How ever, the B ART Technical Support Docu ment indicates that 
ADEQ selected the  least cost control option (low NO x burners, existing PM and SO 2 controls) 
even when more effective controls were identified in the $1500-2000 range.   
 
ADEQ presents the v isibility benefit in $/dv f or just the Class I area with the m aximum impact.  
If the cumulative benefits of controls were considered for all the Class I areas within 300 km of a 
source, the $/dv benefit would be  much greater than reported.  Please report the benefits of 
controls at all Class I areas, not just the benefit at the Class I area with maximum impact.  
 
Please provide a summary of the BART controls  and expected emission reduction in Chapter 10 
in addition to Appendix D.    
 
BART Recommendations 
Our detailed comments on ADEQ’s BART determ inations and national evidence supporting our 
cost estim ates are prov ided in the enclosed  docum ents.  Our BART recomme ndations are 
summarized here. 
 
Arizona Electric Power Cooperative (AEPCO) – Apache Generating Station Units 2 and 3 
For NO x, we recomm end SCR for Apache Units 2  and 3  rather than  L ow NOx Burners  with  
Over Fired Air as proposed by ADEQ.  Our cost estimate for SCR is  $1,500 - $1,700 per ton 
based on an annual average NOx emissions rate of 0.05 lb/mmBtu.   
 
For SO2, we recommend that ADEQ require the exis ting scrubbers to achi eve at least 90% SO 2 
removal with an annual average SO 2 emissions limit not to exceed 0.12 lb/mmBtu.  We concur  
with ADEQ’s BART determination for PM.   
 
                                                            
1 Sather, M. E. et al., 2008, J of Environmental Monitoring 10, 1319-1325 
  
2 Tombach and Paine, 2010, Report to Salt River Project, “Measurements of Background Ammonia on the Colorado 
Plateau and Visibility Implications” 
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Arizona Public Service Cholla Units 2, 3, and 4 
For NOx, we recomm end SCR for Cholla Units 2, 3, and 4 rather than Low NOx  Burners with 
Separated Over Fired Air as proposed by ADEQ.   Our cost estim ate for SCR is $1,700 - $1,900 
per ton based on an annual average NOx emissions rate of 0.05 lb/mmBtu.   
 
For SO2, we recommend that ADEQ require the exis ting scrubbers to achi eve at least 90% SO 2 
removal with an annual average SO 2 emissions limit not to exceed 0.12 lb/mmBtu.  We concur  
with ADEQ’s BART determination for PM.   
 
Salt River Project Coronado Generating Station Units 1 and 2 
The ammonia assum ptions used to model visib ility impacts are unac ceptably low an d therefore 
the visibility benefits of emissions controls were underestimated.  The visibility m odeling needs 
to be redone.  
 
For NOx, we concur with ADEQ’s estimated $1,021/ton for combustion controls plus SCR.  It is 
likely the corrected visibility benefits would support support SCR as BART.    
 
For SO2, we concur with W et Flue Gas Desulfurization  for both units with an ass ociated SO 2 
emission rate of 0.08 lbs/MMBtu on 30-day rolling average basis. 
 
For PM, ADEQ’s conclusion that the proposed 0.03 lb/mmBtu BART l imit “is already m eeting 
or exceeding the stringency of the emissions limitation” “for similar emissions units with similar 
emissions controls” is not cons istent with its Cholla BART analysis  which con cluded th at 
replacement of the existing hot-s ide ESP with fabric filters at 0.015 lb/mmBtu is BART.  We  
recommend the BART determination for Coronado be re-evaluated.  
 
Catalyst Paper (Snowflake) Inc. (CPSI) 
The NO x e missions rate evaluated for control m easures and proposed by ADEQ a s BART is 
twice as h igh as the un controlled NO x e missions rate reported by CPSI and used in the cost 
estimates.  The costs o f control are over estim ated by using a higher inte rest rate and shorter 
remaining useful life than recommended by the EPA Control Cost Manua l.  T he visib ility 
benefits to multiple Class I ar eas have not been included.   The BART analysis f or NO x is 
unacceptable and needs  to be redon e.  The BART analysis  for SO 2 is flawed with unsupported 
costs and under estimated benefits.  The BART analys is for SO2 is unacceptable and needs to be 
redone.   
 
Arizona Public Service (APS) West Phoenix 
Please prov ide the rev ised air dispe rsion m odeling analys is that was s ubmitted on  October 7, 
2007 and was the basis for exempting the source from BART. 
 
Arizona Portland Cement Company 
Until the retirement of kiln #4  is made federally enforceable, it will remain BART-eligible.  We 
disagree with the exemption of the source be cause the exem ption criteria were incorrectly  
applied.  We request the visibility impacts be evaluated against the correct exemption criteria.   
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Chemical Lime Company – Nelson Lime Plant 
Please provide the September 21, 2007, letter from Chemical Lime Company (CLC) to ADEQ 
and the new modeling analysis by CLC.  It appear s that CLC did not incl ude the 154 tpy of PM 
emissions modeled by W RAP into the com pany’s m odeling.  All em issions, not just those  
greater than 250 tons need to be included in the modeling to determ ine if a source is subject to 
BART. The exem ption criteria were inco rrectly applied; please apply co rrected as discussed 
above.  We conclude that the Chemical Lime Company – Nelson Lime Plant is subject to BART. 
 
Tucson Electric Power (TEP) – Irvington Generating Station 
The clear intent of EPA's BART  Guidelines is to exe mpt a source that has gone through New 
Source Review (NSR) from  a second review un der BART. Because TEP Irvington  Unit I4 did  
not go through NSR, the exemption does not apply.  Our interpretation is that Unit I4 needs to be 
evaluated under BART.   
 
ASARCO Hayden Smelter 
We agree with ADEQ’s conclusion that the inst allation and operation of the double contact acid 
plant with the New Source Perf ormance Standard of  650 ppm  constitutes BART f or SO2.  We 
disagree with exem pting the PM10 em issions from BART; in the BART guidelines the PM10 
level for exemption is 15, not 250 tons per year. 
 
Freeport-McMoRan Miami Smelter 
We agree with ADEQ’s conclusion that the inst allation and operation of the double contact acid 
plant with the New Source Perf ormance Standard of  650 ppm  constitutes BART f or SO2.  We 
also agree that the NESHAP for Primary Copper Smelting constitutes BART for PM. 
 
 
Chapter 11 Reasonable Progress Goal Demonstration 
Section 11.3.1 on page 153 of the October draft SI P incorrectly reports that visibility is 
maintained on the 20% best days for all the Cla ss I areas in Arizona and in m ost cases are under 
the 2018 Uniform Rate of Progress.  In fact, visibility on the 20%  best days is projected to 
degrade at two IMPROVE monitors representi ng four Class I areas (Chiricahua National 
Monument, Chiricahua W ilderness, Galiuro W ilderness, and Saguaro National Park).  Uniform  
Rate of Progress is not met at any Class I  area in Arizona on the 20% worst days.  These results 
do not sup port ADEQ’s ass ertion that Ar izona is  do ing all that is  needed to  dem onstrate 
reasonable progress by 2018.   
 
As additional weight of evidence that visibility on the 20% Best Days is being protected, ADEQ 
should include the trends fr om 2000-2008 at the Chiricah ua and Saguaro m onitors 
(http://vista.cira.colostate.edu/dev/web/AnnualSummaryDev/Trends.aspx).     
 
Because Arizona will n ot meet the uniform  rate of progress  by 2018, the Regional Haze Rule 
requires ADEQ to proje ct the ye ar that na tural background visibility will be ach ieved at th e 
Arizona Class I areas under the lower rate of progress.    
 
We agree that m obile sources do not need to be considered under reaso nable progress becau se 
significant emissions reductions are expected under existing federa l and state requirem ents.  We 
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also agree that Arizona’s Enhanced Sm oke Ma nagement Program  addresses em issions from 
forestry and agricultural burning and that these source categories do not need to be considered in 
the reasonable progress analysis. 
 
We agree with ADEQ’s conclusio n to focus on SO 2 and NO x em issions in  the reason able 
progress analysis.  W e disagree  with ADE Q’s decision not to c onsider particulate m atter and 
organic carbon em issions since anthropogenic em issions of these pollutants are projected to 
increase.   We recomm end that ADEQ consider  what controls m ay be  f easible to r educe 
anthropogenic em issions of dust, VOC, and P OA from area source categories such as 
agricultural and construction practices and residential wood smoke.     
 
In Section 11.3.2, there appears to be a discre pancy between the text and Table 11.1 in the  
percentage contributions from Arizona sources to SO 4 and NO3 at Class I areas  in Arizona.  The 
table indicates Arizona’s contribution to SO4 is 7-24% and to NO3 is 7-53%.    
 
ADEQ identifies major source categories for SO2 and NOx emissions (Table 11.2).  We disagree 
with ADEQ’s assum ption that vis ibility benef its from emissions reductions from  these sources 
will be minimal.  If  the sources  are located ne ar Class I are as, the visibility benefits of controls 
could be substantial.   
 
We noticed that between the September and Oct ober drafts of the SIP, ADEQ has rem oved the 
tables in Section 11.3.3 that id entify specific sources and em issions that m ay be candidates for  
controls under reasonable progress.   We found those tables ve ry inform ative and encourage 
ADEQ to reinstate them.   
 
The four-factor analyses reporte d in Section 11.3.3 are incomple te.  We recommend that ADEQ 
use the Four Factor Analysis reported by th e WRAP’s contractor EC/R to support ADEQ’s  
analyses.  The EC/R report covers industria l boilers, cem ent m anufacturing, lim e kilns, and 
internal combustion engines that are major source categories identified by ADEQ.    
 
We also recommend that point sources that were BART-eligible but determined not to be subject 
to BART s hould be considered for reasonable progr ess. It is appropriat e to consider a lower 
visibility impact threshold than 0.5 dv in a reasonable progress analysis.  
 
We recommend that ADEQ review the reasonable progress analysis completed by Colorado 
http://www.cdphe.state.co.us/ap/regionalhaze.html for an example of a strong analysis of 
potential emissions control costs and benefits.   
 
In Section 11.3.4 ADEQ concludes that no controls  on non-BART sources are reasonable at this 
time and in dicates that ADEQ will deve lop g uidance f or a m ore co mprehensive review of  
individual s ources ove r the next f ive years to identify any addition al emission reductions tha t 
could im prove vis ibility in the Clas s I area s by  2018. W e encourage ADEQ to m ake a m ore 
binding commitment to emissions controls to be implemented within the next five years.    
 
Correction under Section 11.4.1, item 4: m obile sources are not the largest anthropogenic source  
of SO2.    
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ADEQ asserts that as yet undefined controls to be identified in the long term strategy will further 
improve visibility.  There is no evidence presen ted in the long term  s trategy to support this 
statement.     
 
Chapter 12 Long Term Strategy 
Section 4.3 Arizona Regional Haze Monitoring Commitments 
ADEQ needs to discuss its commitment to assuring continued visibility monitoring in the future.  
 
In Section 12.3 we disagree with A DEQ’s conclusion that OC, EC, PM fine and coarse do not 
need to be considered in the long term strategy.  The anthropoge nic sources of these pollutants 
(e.g., area sources, road dust, fug itive dust) are projected to in crease with population and should 
be considered by ADEQ.  
 
Section12.3 provides a good discussion of Arizona im pacts to Class I areas in neighboring states 
and neighboring states impacts to Class I areas in Arizona.  W hat percentage contribution does 
Arizona have to Class I areas in Colorado? 
 
We appreciate that in Secti on12.6.1 ADEQ discusses Arizona’s re quirements for Prevention of 
Significant Deterioration and New Source Review to evaluate ai r quality related values and 
specifically visibility.   
 
In Section 12.6, the discussion of m easures to control dust and area sources in PM10 
nonattainment areas is very helpful.  Do the PM10 monitoring data demonstrate the effectiveness 
of these controls? 
 
Section 12.6.3 refers to com pliance schedules for BART sources that install controls or accept 
federally en forceable p ermit lim itations.  W hich BART source(s ) accepted perm it lim its to 
exempt from BART?   
 
In Section 12.6.5 ADEQ discusses th e Enhanced Smoke Management Plan.  Please clarify if the 
Plan answers the thre e key questio ns for visibility pro tection in the Class I are as.  If  the Plan  
does not, is there a schedule to add these components to the plan? 

• are the smoke management measures are voluntary or mandatory? 
• does the Plan specifically identify the Class I areas as sensitive receptors? 
• specify that avoiding im pacts to Class I area s be considered in the sm oke management 

decisions?   
 
Section 12.7 discusses federal requirem ents for renewable fuels.  Does Ar izona have state rules 
requiring implementation of renewabl e fuels?  If so, it would be a ppropriate to m ention in this 
section.  
 
Section 12.7.3 is intended to d escribe the long  term control s trategies for BART facilities bu t is 
incomplete in the October 25 draft.   
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Section 12.8:  It is not likely that WRAP will be able to fulfill the com mitment to provide final 
regional modeling once the BART determ inations are complete.  W e recommend deleting this 
commitment.   
 
As evidence of reasonable progress beyond the existing WRAP m odeling, it is im portant for 
ADEQ to identify any additional BART or other em issions reductions that were not included in  
the WRAP 2018 PRPb emissions inventory.  
 
Chapter 13 Consultation 
Please correct references to Oregon.   
 
Conclusion 
We appreciate the opportunity to work with ADEQ to improve visibility in our Class I areas.  We 
are available to assist ADEQ to address our comments.  


