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School for Engineering of Matter, Transport and Energy 480‐965‐3291 

Box 876106 FAX: 480‐727‐9321 

Tempe, AZ 85287‐6106 E‐mail: semte@asu.edu 

3 August 2016 

Mr. Timothy Franquist 

Director, Air Quality Division 

Arizona Department of Environmental Quality 

1110 West Washington Street 

Phoenix, Arizona 85007 

Dear Mr. Franquist: 

It’s been a pleasure to participate in the recent round of meetings concerning proposed new 

boundaries for nonattainment areas for ozone.  I offer the following comments on Arizona 

Department of Environmental Quality’s 2015 Ozone NAAQS Boundary Recommendation Draft 

Report, Air Quality Division, 31 May 2016 proposed draft.  These comments are in a separate 

document that accompanies this letter called “pHyde comments on O3 boundary report”.  I 

would be happy to discuss these matters with you and your staff and can be reached at 602 451 

3487 or at phyde@asu.edu.  

Cordially, 

 

Peter Hyde 

Adjunct Research Professor 
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3 August 2016 

Comments on Arizona Department of Environmental Quality’s 2015 Ozone NAAQS Boundary 

Recommendation Draft Report, Air Quality Division, 31 May 2016 proposed draft 

The report clearly stated the rationale and the specific recommendations for the new ozone 

boundaries; and in this sense, the report is sound and defensible, as far as the subjects it covered.  

Two subjects that I had hoped would be discussed were not:  namely, tribal nonattainament areas 

and the absence of much future outlook in setting the boundaries.  In addition to some thoughts 

on control strategies, these topics will be discussed below, after a few specific statements which 

deserve comment. 

Specifics 

p. 21, 2
nd

 paragraph:  “According to CAA section 109, EPA must set emission standards for 

criteria pollutants, also known as National Ambient Air Quality Standards” 

As stated, this appears to confuse air pollutant emissions with their resultant concentrations:  a 

clearer statement would be as follows: 

According to CAA section 109, EPA must set air quality standards for criteria pollutants, also 

known as National Ambient Air Quality Standards, and these standards are expressed as 

concentrations of the various air pollutants, concentrations above which the health or welfare of 

the populace is endangered. 

p.30, Table 2-1  

Comparing region-wide emissions totals has always been somewhat difficult, in spite of valiant 

efforts on EPA’s part to standardize emission calculations.  Below is a part of Table 2-1, with 

some additions. 

region 
Nox 
(tpy) 

VOC 
(tpy) population VOC/Nox   

Nox per 
capita 

VOC per 
capita 

Dallas Fort Worth 178,595 307,050 6,426,214 1.72   0.028 0.048 

                

Phoenix area 103,347 421,857 4,192,887 4.08   0.025 0.101 

   

Noteworthy differences between the two regions are the widely divergent VOC/NOx emission 

ratios:  4.1 for PHX but only 1.7 for Dallas.  And while the NOx emissions per capita in the two 

regions is the same, the VOC emissions per capita in PHX are twice that of Dallas.  Differences 

such as these strain the credulity of scientists and general public alike. 

p. 36, Figures 3-6 and 3-7:  long-term ozone design value trends 
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While these graphs most certainly illustrate the downward trends at the Tonto and Queen Valley 

ozone monitoring sites, they visually over-emphasize the trends because the y-axis does not 

begin at zero.  This is an old trick in displaying information graphically. If these are replotted 

with the y-axis starting at zero, then the eye sees them as nearly flat, with only a slight downward 

trajectory.  On the subject of trends my colleague Dr. Jialun Li put these ozone trends together 

recently.  These trends are more robust though less regulatorily relevant than the design value 

trends in the May report.  Each data point is the 120 day average (May, June, July, and August) 

of the daily maximum 8-hour ozone concentration for each calendar year.  Note that while the 

eastern sites display downward trends, the central-city sites show the opposite. Though 

explanations for these discordant trends vary, the consensus invokes the greater areal extent of 

the Phoenix area now, in contrast to its smaller extent in the earliest years of the trend.  A larger 

area that has had increased ozone precursor emissions in the west Valley through time translates 

into longer transport times as air parcels transit from far west and west through the central area 

and on towards the eastern fringe.  Longer transport times mean that peak photochemical 

production hours come later in the central area, and come too late on the eastern fringe to sustain 

the higher concentrations measured in earlier years.  This idea has not been tested and remains 

somewhat speculative. 
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p. 48, Table 3-6 

Conspicuous by their absence are biogenic emissions of VOC, unless they’ve been incorporated 

into the “nonpoint” category.  Perhaps some explanation would help here. 

p. 65, Figure 3-37:  Supersite summer ozone concentrations from HYSPLIT 

This figure alone, considering only those eight-hour ozone concentrations in excess of 70 ppb, 

would strongly suggest that ozone precursor emissions occurring to the south and east of central 

Phoenix – including virtually all of northern Pinal County -- contribute to the elevated ozone 

concentrations measured at the JLG Supersite.  This trajectory map is especially robust, as it 

consists of roughly 100 days times two years for a sample size of 200 for all concentrations.  

Presumably those concentrations in excess of 70 ppb outnumber the sample size of 10, in the ten 

highest ozone days trajectories (Figure 3-36, p. 64).  Maps such as Figure 3-37 ought to be done 

for at least one eastern fringe site (e.g. Pinnacle Peak) and two contentious monitors of Tonto 

and Queen Valley. 
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Tribal considerations 

Granted that Native American Indian communities are sovereign nations and are obligated to 

submit to EPA their own recommendations for ozone boundaries, doesn’t it make more sense, 

that in one urban area with three Indian communities -- Fort McDowell, Salt River Pima 

Maricopa, and Gila River – all of whose lands are part and parcel of the entire Phoenix area – 

there would be some discussion of tribal lands, emissions, and ozone concentrations?  

Furthermore, what attempts, if any, has ADEQ made to confer with the Indian communities 

about this subject, and, ideally, to present to EPA a unified recommendation that reflected all of 

the interested parties?  Please give this matter some serious thought, as EPA should, for such 

coordination could at the least result in a more consistent boundary determination for the entire 

area; and, moreover, avoid conflicting boundary recommendations. 

Future outlook on emissions is missing 

If the newly promulgated ozone standard has a lifetime of years to a decade or two, and if the 

Phoenix area continues to struggle to meet this standard, then setting boundaries for a 

nonattainment area ought to consider future populations and emissions.  The population maps 

and tables of Section 3.4.2.3 are limited to the years 2000 and 2010, despite the predictions for 

robust growth in Maricopa and Pinal Counties.  For example, the chart below shows Pinal 

County’s population more than doubling from 2015 to 2050 -- a 35 year span.  
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As a crude proxy for nitrogen oxides emissions from Pinal County, the following chart shows the 

population, overall vehicular NOx emission rate, and their product relative to the year 2015.  

Note that even with a decided decline in the NOx emission rate from 2015 to 2025, the 

increasing population counters this trend such that the product of the two (population x emission 

rate) remains nearly constant for 2015 – 2020 and still retains over half of its 2015 value ten 

years hence.  The omission of future considerations in the air pollutant emission picture for the 

two counties is a serious one. 

   

Sources:      Arizona Department of Administration, “Arizona State and County 

Population Projections:  2015 – 2050, medium 

series”,https://population.az.gov/population-projections , accessed May 2016 

U. S. EPA, 2015, “Exhaust on-road final report, MOVES”, EPA-420-R-15-005, October 

Unconventional strategies to reduce ozone precursor emissions 

With most of the low-hanging fruit already picked, officials in ozone nonattainment areas face an 

exceptionally difficult task in designing, promoting, and obtaining new rules, regulations, or 

enabling legislation for additional control strategies to reduce ozone precursor emissions.  To this 

end Phoenix area environmental officials in the Arizona Department of Environmental Quality, 

in the Maricopa County Air Quality Department, in the Maricopa Association of Governments, 

and in its member cities and towns ought to consider strategies that reduce nitrogen oxides 

emissions by extensive electrification of passenger vehicles, by adopting more effective energy 

and conservation measures in buildings, and increasing the share of wind and solar power in the 

Page 53 of 54



7 

 

electric sector.  These strategies are explained and analyzed in D. H. Loughlin, K. R. Kaufan, C. 

S. Lenox, and B.J. Hubbell ‘s 2015 paper entitled “Analysis of alternative pathways for reducing 

nitrogen oxide emissions”, Journal of Air and Waste Management Association, 65 (09):  1083 – 

1093.  The authors are all U.S. EPA staff, in either the Office of Research and Development or in 

the Office of Air Quality Planning and Standards.  
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