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Front Range Air Quality Concerns
• VOCs / Hazardous Air Pollutants

– Vehicles
– Oil and gas 
– Power plants

• Particulates / Wildfire Smoke 
• Ozone / Smog

– Vehicles
– Oil and gas 
– Household activities – painting, fueling, mowing



Health Impacts of VOCs
• VOCs can irritate the eyes, nose 

and throat
• Cause difficulty breathing and 

nausea
• Damage the central nervous 

system and other organs
• Some VOCs can cause cancer
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Particulate Matter

PM2.5 particles are 
so small that they 
can travel deep into 
the lungs and enter 
the bloodstream
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Health Impacts of Particulate Matter

Once inside the 

body PM can 

harm all major 

organs
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Graphic Source: NASA



Wildfires
Pollutants
• Particulate matter is the primary pollutant
• Carbon monoxide
• Air toxins – such as benzene and formaldehyde

Health effects
• Eye and respiratory irritation
• Reduced lung function and bronchitis
• Asthma exacerbation
• Premature death

Sensitive Populations
• Children, elderly, asthmatics, COPD



Ground-level Ozone
• Ozone – good up high, 

bad nearby
• Triggers a variety of 

health problems
• Denver Metro/North Front 

Range ozone 
nonattainment area

• Oil & gas and vehicles 
are largest contributors in 
the Front Range

Source: EPA



https://www.qld.gov.au/environment/pollution/monitoring/air/air-pollution/pollutants/ozone

How is ozone formed?
Ozone Isn’t Emitted



Ozone: Health and Climate Impacts
• Breathing ground-level ozone causes short- and long-

term symptoms such as:
– Coughing, tightness or discomfort in the chest, and wheezing or 

shortness of breath.
– Severe asthma attacks, increased hospitalizations, and 

increased illness and death rates
• Ozone particularly impacts minority and low-income 

populations
• Ozone is a greenhouse gas which worsens climate 

change and climate change worsens ozone pollution
– Cyclical reinforcement hastens ozone pollution and the climate 

crisis



Ozone Doesn’t Just Harm Humans

Ozone can 

increase forest

susceptibility to 

drought and pest 

attacks
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Graphic Source: USDA



Ozone and Climate Change

Ozone is a greenhouse 

gas which worsens 

climate change and 

climate change worsens 

ozone pollution
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Graphic Source: Wikimedia Commons



Ozone Nonattainment History
1971: EPA establishes National Ambient Air Quality Standards (NAAQS) for several air pollutants 

including ozone
1997: EPA promulgates 8-hour ozone standard of 80 parts per billion (ppb)
2004: EPA designates Denver Metro/North Front Range (DM/NFR) as nonattainment for 1997 standard
2008: EPA lowers ozone standard to 75 ppb
2012: EPA classifies DM/NFR as "marginal" nonattainment for 2008 ozone standard 
2015: EPA lowers ozone standard to 70 ppb
2016: DM/NFR region moved from “marginal” to “moderate” ozone nonattainment for the 2008 standard
2018: EPA classifies DM/NFR as "marginal" nonattainment for 2015 ozone standard 
2020: EPA classifies DM/NFR as “serious" nonattainment for 2008 ozone standard 
2021/2022: Due to high ozone levels in July and August 2020, the area may be reclassified as “severe” 

under the 2008 standard and “moderate” under the 2015 standard in late 2021 or early 2022



Presenter
Presentation Notes
Note that while the overall trend is downward the standards have also been lowered. And that we do not support flagging data for wildfire smoke.



2020 Ozone Summary

Presenter
Presentation Notes
Discuss 4th max and 3-yr design 

Chatfield would have to stay under 66/51 to attain 75/70



Ozone Nonattainment Area Boundary
• In 2020, U.S. Court of Appeals for the District of 

Columbia Circuit found that the EPA incorrectly excluded 
northern Weld County from Colorado’s nonattainment 
map

• Lawsuit brought by the BOCC, the Center for Biological 
Diversity and other environmental groups

• Ruling brought issue back to the EPA and on May 24, 
2021, EPA proposed to include northern Weld County

• EPA is accepting comments on the proposal

Presenter
Presentation Notes
For the past few years BOCC was being represented in a lawsuit by the Center for Biological Diversity (CBD) over the ozone nonattainment area boundary for the Denver Metro/North Front Range nonattainment area. The suit argued that the northern portions of Weld and Larimer Counties should be included in the nonattainment area due to the numerous oil and gas sources in those areas, and the suit argued that EPA’s decision to exclude the northern portion of those counties was arbitrary. In July 2020, the court remanded the decision on the boundary pertaining to Weld County (not Larimer County) back to EPA in its decision that the exclusion of these areas was indeed arbitrary and capricious. EPA has just announced that it’s proposing to include northern Weld County in the nonattainment area. Area designations are the responsibility of the EPA, but the state’s give EPA their recommendations.

The real world implications are that the plan for the 2015 ozone standard will need to be revised to include a new, larger nonattainment area and the sources within the area (including thousands of oil and gas sources) will be subject to the more strict limits that go along with nonattainment areas. Hopefully this will help to bring emissions down, thus reducing ozone concentrations. 




DM/NFR Ozone Nonattainment Area



Boulder Reservoir Air Monitoring Study
• Contracted with CU’s INSTAAR in 

2017 with BOCC funding
• Current contract with Boulder A.I.R. -

Dr. Detlev Helmig - funded by 
Sustainability Tax

• Enables Boulder County to quantify 
and better understand impacts of oil 
and gas emissions on air quality

• NOX, VOCs and methane monitored
• Co-located with state’s ozone monitor



Presenter
Presentation Notes
Similar monitors in Longmont and Broomfield allow for enhanced understanding of impacts on air quality



Presenter
Presentation Notes
Discuss pollutants, weather and timeframes









Study Findings Overview
• High correlation 

between concentrations 
and air transport 

• Impacts from the 
Northeast of site

• Link between ozone 
exceedances and 
emissions

Dr. Detlev Helmig, Boulder A.I.R.



Concentrations and Wind Direction

Dr. Detlev Helmig, Boulder A.I.R.

Presenter
Presentation Notes
This comparison has also been done for ethane, benzene, NOx and isomeric pentane ratio, with the same results



Dr. Detlev Helmig, Boulder A.I.R.

Footprint Analysis



i/n-Pentane
Ratio

0.9 2.5

n-Pentane

iso-Pentane

Dr. Detlev Helmig, Boulder A.I.R.

Oil & Gas Fingerprint

Presenter
Presentation Notes
Discuss hoe i/n ratio indicates sources of VOCs



Presenter
Presentation Notes
Note i/n ratio



• Source attribution of VOCs at Boulder Reservoir 
determined using two analysis methods

• High ozone is associated with oil and gas producing 
regions

• Surface ozone in the DMNFR is heavily influenced by 
local sources, most of all oil and gas emissions

• Trends in ozone precursor emissions and surface ozone 
do not show dramatic decreases in VOC and NOX
emission

Seasonality and source apportionment of non-methane volatile organic compounds at Boulder Reservoir between 2017 and 2019

CSU Source Apportionment Study

Presenter
Presentation Notes
Contracted with CSU to perform a more in depth analysis of a larger dataset to confirm the findings of the preliminary modeling

In organic chemistry, an alkane is an acyclic saturated hydrocarbon. In other words, an alkane consists of hydrogen and carbon atoms arranged in a tree structure in which all the carbon–carbon bonds are single.



• Local sources of ozone precursors are a 
predominant cause of high ozone days at 
Boulder Reservoir rather than smoke events or 
non-local emissions

• Weekend-weekday differences in the 
observations indicate a transition to NOx-limited 
ozone production 

Weekend-weekday implications and the impact of wildfire smoke on ozone and its precursors at Boulder Reservoir, Colorado between 2017 and 2019 

Wildfire Smoke and Ozone

Presenter
Presentation Notes
Some argue that 2021 high ozone was attributable to wildfire smoke and want the recordings removed from dataset calling them extraordinary exceptional events



Ilana Pollack & Emily Fischer, LGC_REB_EX-001, Fig. 1

Wildfire Smoke and Ozone



Putting Study Findings to Use
• Positions and testimony to support strengthened oil 

and gas regulations by the AQCC
• Public messaging on the status of air quality and 

climate impacts in and near Boulder County
• Comments to EPA supporting the need to tighten 

national controls on oil and gas
• Inform policy and technical input to the Colorado 

Energy Office, COGCC, CDPHE, RAQC and more
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