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If you’ve been outside lately (with appropriate social distancing and face covering), you may have 
noticed the skies appear a little clearer. With the stay-at-home order in effect since March 26th, there 
have been fewer light-duty vehicles on the road. It’s a critical time for us to see which sources of 
pollution have improved — and which haven’t  — during this unintended experiment we’re all taking 
part in. It’s even more important given air pollution impacts on respiratory health as we fight a 
pandemic respiratory virus. We don’t yet know exactly what the improvements have been or how long 
they will last — but we can find out, thanks to the air quality monitoring and analysis that Boulder 
County and other municipalities have undertaken. 
 
Boulder County Public Health has funded the air quality monitoring study at the Boulder Reservoir since 
2017, with support from elected officials. This is the study run by Dr. Detlev Helmig, formerly of CU 
Boulder’s Institute of Arctic and Alpine Research (INSTAAR), and it has been a subject of several news 
articles lately. Boulder County Public Health would like to provide clarity to the purposes of the air 
modeling research and the health implications of its findings. 
 
Since 2017, researchers have measured nitrogen oxide (NOX), methane, and volatile organic compound 
(VOCs) samples on a near real-time basis. The Colorado Department of Public Health and Environment 
(CDPHE) monitors ozone at the same site, which is valuable since NOX and VOCs are the ingredients that 
form ozone in the presence of sunlight. And although we value our outdoor lifestyle in Boulder County, 
we have among the highest levels of lung-damaging ozone in the country, especially on summer 
afternoons when we like to be outside. Ozone can be present even when the skies look clear — it’s the 
invisible culprit in many asthma attacks. 
 
The Boulder Reservoir air monitoring project has provided invaluable public insight into which pollutants 
contribute to ozone formation and where they come from. The value of that monitoring to the residents 
of our county is attested by the fact that two other communities — Longmont and Broomfield — have 
recently engaged the same provider to monitor air in their area.  
 
Results indicate a strong correlation between air quality in our area and oil and natural gas development 
northeast of our county, with northeasterly winds reliably bringing higher levels of ethane, propane, and 
methane that are not attributable to vehicles. These results provide Front Range residents and 
lawmakers with crucial information needed to make decisions on policies to reduce pollution levels. 
 
The analysis attributing these pollutants to possible sources uses well-established methods of scientific 
analysis, including the use of ethane1 and the iso-Pentane/n-Pentane (i/n pentane) ratio as indicators of 
oil and gas influence in the monitoring data. Because i-pentane and n-pentane are released in different 
relative quantities by different sources, the i/n pentane ratio can be used to separate the influence of 
urban emissions from oil and gas emissions.2  
 

 
1 https://www.ncbi.nlm.nih.gov/pubmed/25283004 
2 https://pubs.acs.org/doi/abs/10.1021/es304119a# and 
https://www.elementascience.org/articles/10.12952/journal.elementa.000035/ 



The signature of oil and gas at the Boulder Reservoir monitor is particularly salient because it indicates 
the great distances that air pollutants can travel. More than 20,000 active wells to the northeast of 
Boulder Countyi contribute to this signature, and so it can reasonably be expected that the spikes in 
pollutants seen at the Union Reservoir site, though closer to wells, could also have come from that 
population of active wells outside the county. Nearby wells are also of concern, whether they are active 
or not. The April 25th correction posted by the Daily Camera to its April 13th article on monitoring focuses 
on wells close to the Union Reservoir monitoring site: one shut-in well approximately one mile away and 
two other drilling pads within 1.75 to 2.5 miles that “were not actively fracking or drilling at the time.” 
Just because a well is not being drilled or fracked, or is “shut in” (not actively producing), does not mean 
that there are no emissions from that site. There are many pieces of equipment on a well site that can 
leak pollutants – such as tanks, which are so common an emissions source that the CDPHE and the Air 
Quality Control Commission (AQCC) have had to increase regulation on tanks over the past decade. 
 
Among the most concerning pollutants detected at the air monitoring sites in Boulder County is 
benzene, which is known to cause headaches, skin and eye irritation, respiratory problems in the short 
term, and cancer in the long term. The Daily Camera’s correction addressed the detection of a benzene 
spike at the Union Reservoir monitoring site by citing the ATSDR minimal risk level of 9 parts per billion 
(ppb). This is misleading from a health standpoint, because while this is the level set for short-term 
exposure of 14 or fewer days, the long-term levels are set at 3 ppb. The California Air Resources Board 
has found it necessary to set a long-term exposure level of 1 ppb and the World Health Organization 
(WHO) has concluded that there is no safe level of exposure to benzene. See Boulder County Public 
Health’s fact sheet on benzene with this and more information. 
 
While short-term pollution effects are foremost on our minds right now, we remain very concerned 
about emissions of methane, a potent greenhouse gas and the principal pollutant emitted from oil and 
gas operations. Estimates of methane emissions levels vary greatly from one source of research to 
another. A National Oceanic and Atmospheric Administration (NOAA) and University of Colorado 
Boulder (Lan et. al) study, frequently cited by the industry, finds that methane emissions from oil and 
gas production across the country increased at slightly lower levels of approximately 34% (3.4% per year 
from 2006 – 2015), compared to the 46% national increase in natural gas production cited by the 
authors. Still, this scale of increase in methane emissions is alarming, given the severe impact methane 
has on our health and climate. 
 
In fact, one of the study authors clarified the paper’s conclusions in an Environmental Defense Fund blog 
post, which explains that the study does not find that methane emissions have been overestimated: 
“We calculate that over the decade in question, the U.S. oil and gas industry emitted over 16 million 
tons more methane than if its methane emissions had remained at 2006 levels.” The NOAA findings do 
not address current estimates of methane emissions. A synthesis of that research published in 2018 
Science in 2018 found that “the U.S. oil and gas industry emits 13 million metric tons of methane from 
its operations each year—nearly 60% more than had been estimated by the U.S. Environmental 
Protection Agency.” 
 
Other recent studies draw similar conclusions — methane emissions are increasing and are higher than 
estimated by the Environmental Protection Agency (EPA). One such emissions study, published by NOAA 
in 2014 and based on aircraft measurements in the Denver-Julesburg Basin, found that methane 
emissions were three times higher than the EPA estimates. Furthermore, analysis of air monitoring data 
measured at the Boulder Reservoir shows higher methane levels in 2018 compared to 2017. This is not 
the trend we want to see when facing a climate crisis that will worsen health impacts we are already 
experiencing. 
 



The full body of research, as well as the expertise embodied in our health departments, needs to be 
considered when drawing conclusions about the health impacts of air pollution in our region. Local, 
publicly-funded monitoring is a key component of this research.  
 
The Boulder Reservoir monitoring data has always been transparent and available to the public. 
Recently, during a brief interruption in the website’s availability, we and the researchers immediately 
received emails from concerned residents asking for it to be restored and letting us know the import of 
this information to their own assessment of air quality conditions. Furthermore, we have great 
confidence in the researchers’ scientific methods of translating the raw data into conclusions that 
inform decisionmaking.  
 
If anything is clear from the COVID-19 pandemic, it is that we must value and listen to science and 
health experts.  As your health department, we intend to continue supporting this research and making 
it available to the public through 2020 and beyond, as long as health experts and the public recognize its 
value in guiding our individual and policy health decisions. 
 

i WELD COUNTY OIL AND GAS DATA AS OF 04/02/20: 
https://www.weldgov.com/UserFiles/Servers/Server_6/File/Departments/Oil%20and%20Gas%20Energy/Producti
on%20Reports/WC%20Oil%20and%20Gas_March%202020.pdf 

 


