


“it’s not illegal, but that 
doesn’t make it good.”

San Juan County Air:
clean air task force scientist



Sources of air pollutants

• Exploration
• Drilling
• Stimulation
• Separation and dehydration
• Gas compression

(Don’t forget--burning it in your home)



• BTEX: benzene is a carcinogen. Toluene and xylenes can affect the 
reproductive and nervous systems

• Diesel fuel and exhaust contain carcinogens such as benzene and PAHs 
• H2S: respiratory, neurological effects
• Metals: toxic effects from skin, to neurological damage, cancer and other.
• NOX: Reacts to form ozone. Reacts with particulates for form particulate 

pollution. Lungs, heart.
• SO2: respiratory and heart; reacts with other chemicals to form particulate 

pollution.
• PAHs, polycyclic aromatic hydrocarbons. Probable carcinogens. 

Reproductive effects on animals.
• Sulfur dioxide: particulate pollution and damages lungs and heart
• VOCs are a precursor to ground level ozone; alone they can be carcinogenic

general: BTEX  (benzene, ethyl benzene, toluene…), 
Methane, Diesel fuel, NOx, PAHs, Particulates, S02, VOCs



Drilling



Drilling

• Exhaust fumes from diesel engines
• Natural gas venting
• Natural gas flaring



drilling: drilling pits containing hydrocarbons emit VOCs



Stimulation—hydraulic fracturing



• Exhaust fumes from heavy equipment, 
often diesel exhaust

• Wastes in pits contain volatile chemicals 
that escape into the air 

stimulation: hydraulic fracturing is high-pressure injection 
of fluids and sand to fracture rock formations to increase the gas flow.



Produced water

• Volatiles and H2S 
escape into the air 
from open pits

• Diesel and natural 
gas exhaust from 
injection pumps 
and water hauling 
trucks

produced water: water removed from the coal 
seam allows the gas to flow



• Pump jack lifts the 
water from the 
gas well: NOx
from natural gas-
powered pump 
jack engine

Produced water



Separation



Separ

• Venting of methane and VOCs
• Dissolved hydrocarbons in wastewater 

may escape into the air
• Pits of hydrocarbons emit VOCs

separation: gas separated from oil 
and other hydrocarbon liquids and water



• Venting of methane and VOCs
• Dissolved hydrocarbons in wastewater can 

escape into the air

Separationseparation: removing liquids from the gas

Separation: drip pit of hydrocarbons. VOCs



gas compression: engines lift gas or change 
the pressure for transmission lines; from individual well sites 
to centralized facilities.



Compression: at a well site



Compression: small engine at a well site



• Engine exhaust
• Large source of NOx
• VOCs; may include formaldehyde
• Source of SO2
• Occasional venting of natural gas

gas compression: from well sites to 
centralized facilities



• Large source of 
VOCs including 
benzene

dehydration: removing the water from the gas



H2S: can be in multiple phases: drilling, 
separation, venting and flaring











VOCs and NOx



This is the area that UC Irvine’s study 

showed, “higher levels of ethane 
than we’ve seen in any city 
samples we’ve taken.”



We were “surprised”
-NMED



1+1+1...
“Oh those are only small 
sources…they don’t even require a 
permit.”

Multiply by 10,000 or 20,000 and these are 
very significant.





Recreation + gas =?
• “official” recreation areas have 

valleys of VOCs
• Wyoming: poor air quality may 

cause the closing of 30,000 
acres of public land

• Entire canyons and mesas 
smell like a gas station or a 
traffic jam (hydrocarbons or 
NOx).

• If you can see it, smell it, it’s 
pollution.



sources of VOCs and NOx

• power plants
• oil and gas production
• cars
• refineries
• and other sources



VOCs



NOx



Add an estimated

40,000 tons from unpermitted 
sources. 

Contractor hired by NMED for 
emissions inventory and 

modeling for the Early Action Compact.









Within NM San Juan Basin, the plan is:
• 12,500 new wells  
• 12,200 new compressors
• 319 new large compressor stations
• 62,000 additional tons of NOx per year

NOx equivalent: 3.5 million cars 
driving 12,500 miles per year

1+1+1= 3,500,000



NOx

Short term exposure of less than three hours of 
low level NO2 may can cause bronchitis and 
pneumonia, 
• Irritate the lungs, and 
• lower resistance to respiratory infections, and
• cause irreversible alterations in lung structure

-- EPA



one compressor = 17 cars
driving non-stop

NOx example: one 95 horsepower 
compressor running 24-hours per day.





VOCs

Volatile Organic Compounds
• Headaches, Nausea
• Can include chemicals such as benzene and toluene 
and other carcinogenic materials
• A subgroup of VOCs, HAPs, are associated with the 
dehydration of the gas
• Greenhouse gases—methane is 20x “stronger” as a 
greenhouse gas than carbon dioxide







pollutants



ground level ozone
(not to be confused with stratospheric ozone)

San Juan County, NM is has been close to 
meeting EPA’s limit on ozone, a secondary 
pollutant

It is caused by NOx (nitrogen oxides) and 
VOCs (Volatile Organic Compounds) 
reacting to form ozone (O3). Sunlight and 
heat stimulates the reaction.



ozone health problems

• causes respiratory problems
decreases lung function and can 
increase asthma attacks

• makes people more susceptible to 
allergens that cause asthma

• May directly cause asthma (NM Dept 
of health)



Kids are most at risk

• also elderly and people who 
exercise (breath a lot)



lungs and health

• ozone inflames and damages the lining of 
the lungs and may cause permanent 
damage to the lungs with repeated 
exposure

• aggravates chronic lung diseases, such as 
emphysema and bronchitis

• may reduce the immune system’s ability to 
fight off bacterial infections in the 
respiratory tract



The legal limit of ozone

• 84 ppb is the legal limit
• 50-60 ppb is detrimental to health, 

especially for susceptible people.



Summers of 2000-01

• June– August 2000: 9-14 days were less 
than 50ppb

• June – August 2001 only 4 days were less 
than 50ppb



1/3 population affected by 
“low” levels ozone

• about 1/3 of the population is more 
sensitive, and at a higher risk ozone-
related respiratory problems

• ozone exacerbates asthma at levels much 
lower than the federal air quality 
standards

• emergency room visits increase during 
levels of high ozone



Children living in communities with higher 
concentrations of acid vapor, ozone, NO2 
and particulate matter have significantly 
reduced lung growth and development

--NM Dept of Health 
Conclusions from Epidemiological studies. 

Presented Summer 2005



We have more asthma 
students every year.

4th grade teacher, Aztec, NM



Those with worst asthma 
started to suffer …at “good” air 
quality levels as designated by 

the EPA.

-- Journal of the AMA, Oct 2003 



“We don’t 
believe in that.”

Industry representative 
on the Ozone Task Force after 

a physician spoke about low levels 
of ozone affecting people.



the pollutant sources
of NOx and VOCs

why there’s resistance to 
pollution controls



80% Reduction in NOx





$0 economic benefit to whom? 

1ppb of ozone increase per year correlates 
to $20 per person in medical costs to a 
community.

We need to measure the entire cost.



the pollutant sources
of NOx and VOCs

the

head pat



Don’t worry:
The local BLM EIS claimed NOx could be 

reduced 95%.

BLM’s final reduction will be: 23% less at 

the wellhead and 1% at centralized 
compressors.



“We trust that Industry 
will do the right thing”

Aztec City Commissioner during a testy meeting about 
emission controls City of Aztec. 



we can do better


