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| Ozone/NO, Regional Trends Update ? Low Cost Air Quality Monitoring:

N

-

’ - -
(',_ ﬁ" W - 0‘ P &

-

o »

e

: . ——— - «/ Background: :
Nitrogen Oxides (NO Four Corners NO2 Monitoring: 3-year Avg. of 98th Percentile : . ’
. Contr?l,aute o ff)rma)’(u)on barticlilate mat TRsional haze 50 € Traditionally air quqlity monitoring has. been Fonducted u§ing permanent fixed sites. These E;‘i‘ tsoﬁ:)'(')xsergvsiggs-!;?‘grlrtrzgc)if) -
e Py 3 % 45 - - sites have bc.een. dgmgned to measure air quallt.y a’F theonelghborhood or larger scale rather for citizen scigntists -nd others on
40 :fé&#‘;m\w than at the individual or household level. Monitoring sites must meet a number of EPA how t lect and l ¢
« Primary sources include: burning fuel in automobiles, industrial 35 - “\:\ = requirements, undergo extensive QA/QC and complete mandatory reporting. This high quality OW 10 Select and USe low-cost,
ol My > A\_‘_’/ /_/ \-\\‘ Ul nadic i 48 portable air sensor technology aljd
S 25 MERAERAE \% ~=-SUIT-Bondad « Inform National Ambient Air Quality Standards (NAAQS) designations; und.e.rs.tand results from monitoring
* Primary forms are nitrogen dioxide (NO,) and nitric oxide (NO). 3 5 N USES-Shamrock . Forecast air quality and report status to the public; act1y1t1es. The t?OlbOX 15 free and
Health and Environmental Effects of NO § 15 f 1-hr.NAAQS = 100 ppb_ MED-Bloomfield rapp cte Ta UL TGRS s . " am—
: Healtl e et NOK BRI e 25 gt ataryisysten Z:(ausing 5 10 H(3-yr. avg. of 98th percentile) — NMED-Navajo Dam * Collect data that can be used for modeling inputs and/or validation.
symptoms in asthmatics & increases susceptibility to respiratory Z NMED-Substation Drawbacks to traditional monitoring:
Inleefions) AR E3893853888838=25 22 od Because traditional monitors are designed to monitor air quality at a larger, more regional _ sensor
e Environmental effects: NOx contributes to acid ra'in’ ozone, & § g § § % E § g % § % g g g g g g g % % g g g g Scale, they generally cannot be used to address SpeCiﬁC Community concerns such as dUSt, Measure -Liearn-Share
visibility impairment. It can cause changes in plant species 22T ITITIZIIILIRIIR_RRIRKRLR]IRIRKRIRRSR odors, smoke, or traffic. They cannot be used to determine what a single source is emitting Traditional air monitors
composition & diversity in terrestrial and wetland ecosystems, Year » and they are not easily moved. They are also costly and require extensive knowledge to Challenges with “Next Generation”
and d"iVeleUt"OPTicadtiOT (GXSGSSi\l/e zlgae growtf;) in lakes ? | Where does NOx come from in Southwestern Colorado? W operate. Because they are not held to the same standard as traditional
streams. It can also deplete dissolved oxygen and increase levels Montezuma, La Plata, Archuleta and San Juan counties - Ly, monitors, and they are often not evaluated in the field, there
of toxins in water bodies which harms aquatic life. | ) The emergence of “Next Generation s.ensors . . are a number of concerns with their use, including:
Impacts in Colorado QUSTH T iy WteTests and Becateriet BGrize thar tbr someliLestions, ar | T} harer MoK b eioe liive SR Ry Rer iy S
. ; 6.5% : ’ interferences. This may result in unwarranted concerns and
* Monitored NO, values in Colorado and the four corners show monitoring doesn't need to meet regulatory requirements, or be in a fixed location. The key significant resources being wasted to evaluate further.
levels well below National Ambient Air Quality Standards (NAAQS). ’ benefits of these sensors are their: - Ahigher risk for false negatives due to the instrument
This is a national trend and NO, concentrations are expected to 0.0%  10.0%  20.0% 30.0% 40.0% 500% 600% 70.0% 80.0% 950.0% 100.0% ~= -+ Low cost measuring the wrong pollutant or having poor sensitivity. This
continue decreasing in the future due to new federal and state m Point: factories, industry (non O&G) B Point: oil and gas industry K. o Most are under $2,000, and many are under $1,000 may result in a false sense of safety.
regulations aimed at reducing ozone precursors. Other "area" sources m Mobile: motor vehicles =+ Small size, easy to transport
: — Biogenic: vegitation : - Easy to set up There are also a number of concerns with data collection and
Where do we monitor air in the four corners? & o o Don’t require power sources use. Next generation users need to be mindful of their
o~ | @& « Gaseous Sites --- 2016 Ozone: v 4 o Don’t require phone lines objectives and utilize available resources such as EPA’s toolbox,
S w.. . . 03, CO, NO5, SO2  Ozone is a colorless and odorless gas that forms when volatile organic compounds * + Unobtrusive or local air quality experts prior to beginning a project to
| ool — (VOCs) interact with nitrogen oxides (NO,) in the presence of sunlight. - « Easy to use and obtain data ensure proper design and data collection. Quality and accuracy
E \C b Felte : ) ¥ . (Can measure a variety of pollutants “Next Generation” air sensor examples ~ Of data should be evaluated prior to publicizing it.
| . g | Ift"j?r‘é{;t[’yzggﬁt‘fed t(* . 3¢ | Gaseous monitors Particulate monitors VOC monitors
T @ s T e by individual sources. . 6@ ¢ Gaseous monitors generally use metal oxide or Particulate monitors generally use light scattering Volatile Organic Compound (VOC) monitors
by o it N o e © ':V"' T e e GUICREEriC OxyECH Q A {@L 28 | electrical sensors to detect pollutants. or particle counts to detect pollutants. generally use photoionization or IR sensors to
PN L W S Al 3 S i C from motor vehicles, Nitrogen oxites W L ] detect pollutants.
PR R industry, oil and gas w = o o Issues: Issues: )
9 = 546 r — rodai ] s e % o 28 They generally don’t last long (2-5 years); . You can’t identify the size of the particles being || ISsues:
| " em e . ;mig @ ’ @ @® O3 vegetation all R S e i, A i e S L s sl BEN Certain gases can interfere with the readings; sampled; Baseline drift - overtime your measurements
T i | Y Wele e Ryl W 2 T & PO g, s i B REE TRU 1 L 8  e ? Temperature and humidity can interfere with The sensor relies on airflow to collect samples become less accurate. For instance, the
Jeasoc @® NO, formation. 0 e T ", W ep the readings; which is less reliable than traditional sensors instrument may read “0” but it is actually “10”;
gl O 80y e T oAU R er fete moge, Cucenazne o Linearity - the sensor’s readings are not always that use fans; They are not as sensitive as traditional monitors;
This map shows the air monitors we use to track NO. and ozone . 2015, <https://www.qld.gov.au/environment/pollutiorilmonitoring/air-pollution/ozone/.#> .. reprgsentative Qf the true air quality value. Due ThGY are not as sensitive as traditional They generally don’t last a long time; .
trends. We work with state and federal partners to compile this data.  The highest ground-level ozone Foncentratlons usually occur in the summer to this, calculatmn; must be done to correct monitors; There are hundrgds of VOCs but only one is used
when hot, still days cause reactive pollutants to form ozone. However, high data before analysis. To get concentration values, you may have to for total VOC calibration. Due to this, the sensor
ozone levels have been observed in winter in areas with high oil and gas convert data. may be able to detect the calibrated compound
Four Corners 8-Hour Ozone: 3-year Avg. of 4th Max. production activities as well. Example units*: accurately, but may not be able to detect other
0.080 « CairClip CitiSense Example units*: VOCs as well. The molecular difference between
8-hr. NAAQS = 0.070 ppm o USFS-Shamrock Health and Environmental Effects « AirCasting Aeroqual * Dylos * Shinyei the calibrated VOC, and other VOCs determines
0.075 « Health effects: Ozone causes breathing difficulties & respiratory infections « AQMesh U-Pod * MicroAeth « Thermo PDR how well the sensor will be able to detect and
_ —=sUiT-lgnacio in the elderly, the young & those with preexisting ailments such as asthma. » Air Quality Egg Cairpol y s , measure them. The greater the difference the
2 0070 SUIT-Hwy 550 It can cause premature mortality and even healthy people who exercise or k NS . Nzt?’ tthe D“.’c‘jsmrghdoes P endolr X fny Serésort“mt oRprets less able the sensor will be to measure them.
E work outdoors can experience negative respiratory effects. .Note, thg Division does not endorse any sensor unit or brand andjj and Just provides these as €xamples for context.
= 0.065 i 0y rtE 2 just provides these as examples for context. Exam le units*‘
o —=Mesa Verde NP | *Environmental effects: ozone is detrimental to plants and ecosystems. - = § Pr P 2
: £ 0060 0 ‘ * Spod  MIPEX
’ = NM-Bloomfie ld

0.055 _ Impacts in Colorado * o *Note, the Division does not endorse any sensor unit or brand and
NM-Navajo Dam | ., just provides these as examples for context.

, _ The Denver-metro and the North Front Range is a moderate ozone

0.050 e e e e N mE e R e N NM-Substation | nopattainment area for failing to meet the 2015 ozone standard of 70ppb.
g L8828 SSSSRRSRARRSRRRS The rest of Colorado is in attainment with the ozone standard. The Colorado
3 2R HaFREE E $ 88888885 % 2248838 Air Quality Cor)trol Qomm1551on (AQCC) adopted a number of measures to
" i A 2017 thru 7/31 red.uc.e ozone mc.ludmg regulatory f:hanges that 51gn1f1cantly reduce VOC

Year emissions from oil and gas production, and approving a regional haze plan !

| Ozone concentrations in the four corners are below the 70 ppb NAAQS. It is that includes substantial NO, emission reductions. New federal motor vehicle &
& expected that these levels may decline depending on state and federal regulations emissions standards and Colorado's motor vehicle inspection and maintenance “ - R ,
. aimed at reducing ozone precursors. programs also help reduce precursors of ozone. | g o~ A
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