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For today:

Basics of how a compressor station 
works

What pollution comes out of a 
compressor station?

What are the health risks?



 

 

CS + Health:
Strength of evidence

Health effects associated with CS

>>>

Pollution known to be released by CS

– Studies on health effects of air pollution

>>>

Estimate effects from CS pollution

>>>

Suspected pollution, health issues not yet 
addressed



 

 

New Jersey: 
“The Pipeline State”

Image courtesy New Jersey 
Conservation Foundation & 
Patty Cronheim



 

 

Compressor stations



 

 

A Solar Taurus 
compressor engine



 

 

Typical compressor 
station equipment

Compressor engine & turbine

Dehydrator, filter, separator

Condensate storage tank

Gas heater & cooler

Backup generator

Pipeyard



 

 

How does a compressor 
station generate pollution?

Burn gas in compressor

Vent gas (blowdown, shut down, 
emergency venting)

Leak gas under high pressure system

Vent condensate from tanks

Noise



 

 

For today:

Basics of how a compressor station 
works

What pollution comes out of a 
compressor station?

What are the health risks?



 

 

What comes out of 
compressor stations?

Definitely 

Noise

Nitrogen oxides, particulate matter, carbon 
monoxide, volatile organic compounds, 
hazardous air pollutants (formaldehyde, 
benzene, etc)

Radon

Likely or possible

Mercury, (radioactive) lead, chromium

Secondary formation

Ozone, particulate matter



 

 

Nitrogen oxides
Particulate matter
Carbon monoxide
Volatile organic compounds
Hazardous air pollutants

Methane
VOCs
HAPs

Radon
Lead?
Mercury
Chromium?

Toxic
Cancer causing

Toxic
Cancer causing

Toxic
Cancer causing

Noise
Pollution

Air pollution

Pollutants 
from burning

Released 
pollutants

Non-
combustible



 

 

Compressor station noise: 
Neighbors' anecdotes

It tends to vent at night

It rattled the dishes in the cupboards

It sounds like a jet engine

One event lasted several hours and 
sounded like a loud jet engine several 
miles away



 

 

Compressor stations: 
Noise

Rhode Island Department of Health, Energy Facility Siting Board Advisory 
Opinion, Clear River Energy Center. Sept 12, 2016. P 14.



 

 

Compressor noise + 
meditation center



 

 



 

 

What are VOCs?

Volatile: Airborne

Organic: Carbon based

Compounds: Molecules

Examples: 

Propane, butane, ethanol

naphthalene*, benzene*, formaldehyde*

* Also categorized as hazardous air pollutants



 

 

Nitrogen dioxide

Toxic
NO

2
 + VOC = Ozone, smog



 

 

Ozone

Ground level ozone 
“can damage lung tissue and plants”



 

 

Particulate matter

Organic compounds, metals
Delivery system to the lungs
Toxic



 

 

CS 206 air pollution: 
Details in March?

Transcontinental Gas Pipe Line Co. (Nov 2016). Northeast Supply Enhancement 
Project Draft Resource Report 9: Air Quality and Noise. Table 9.2-1, p 9-7.



 

 

The Mars 100 compressor:
CS206 vs NED

Tennessee Gas Pipeline Company (Nov 2015). Northeast Energy Direct 
Project. Resource Report 9, Table 9.1-16, p 9-30.

32,000 hp (Mars 100 x2) = 61% of 52,500 hp

NESE

NED



 

 

Toxic air pollutants:
Tons per year

 Total x 61% 
(2 Mars engines):

40.6 52.6 15.3 7.30 7.30 13.7 131,430  2.6

NED “Titan” + 
2 Mars engines:

Tennessee Gas Pipeline Company (Nov 2015). Northeast Energy Direct 
Project. Resource Report 9, Table 9.1-17, p 9-32.



 

 

Air pollution: Dispersion



 

 

Where will the 
pollution go?

NOAA HYSPLIT Model

https://ready.arl.noaa.gov/HYSPLIT.php



 

 

Where will the 
pollution go?

https://ready.arl.noaa.gov/HYSPLIT.php



 

 

Where will the pollution go?

Dec 15 2016

Sept 15 2016June 15 2016

Mar 15 2017



 

 

EPA air quality standards:
NAAQS



 

 

Ambient air quality 
around CS206 site

45% of NAAQS
97% of NAAQS
67% of NAAQS

Transcontinental Gas Pipe Line Co. (Nov 2016). Northeast Supply Enhancement 
Project Draft Resource Report 9: Air Quality and Noise. P 9-20.



 

 

Local impacts from a 
52,500 hp station

Tennessee Gas Pipeline Company (Nov 2015). Northeast Energy Direct 
Project. Resource Report 9, Table 9.1-18, p 9-34.



 

 

NAAQS and 52,500 hp 
station: No problem?

Tennessee Gas Pipeline Company (Nov 2015). Northeast Energy Direct 
Project. Resource Report 9, Table 9.1-18, p 9-34.



 

 

PM2.5 below NAAQS: 
More strokes

Wellenius, GA, et al. (2012). Archives of Internal Medicine, 172(3): 229-234.



 

 

Shorter (1 hr) averages:
More heart attacks

Gardner, B et al (2014). Particle and Fiber Toxicology, 11:1.

7.1 µg/m3 PM2.5 = 
18% increased risk of 
heart attack
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Assessing health risks: 
Types of data

Public health/epidemiology

    <<Not available>>

Surveys

    Symptoms

Pollution

Change in pollutant concentration



 

 

Self-reported symptoms 
near compressor station 

Health surveys of 35 residents within ~1 mile 
of a new compressor station (Minisink NY; 
12,260 hp)

Symptoms:

Respiratory & nosebleeds: 63%

Headaches: 34%

Rash: 29%

Southwest Pennsylvania Environmental Health Project (2015). Summary of Minisink 
monitoring results. http://www.environmentalhealthproject.org/resources/presentations/



 

 

PM
2.5

, NO
2 
 & health outcomes:

A partial (!) review



 

 

What is a health outcome?



 

 

Health is not part of the 
pipeline review process

Shi, L et al (2016). Enviromental Health Perspectives, 124(1): 46-52.



 

 

Answers to health questions: 
Research, health assessments



 

 

Hazardous air 
pollutants from 

burning gas

1578 lbs formaldehyde/year  X

50% catalytic efficiency  = 

789 lbs/year

Spectra Energy Partners, Atlantic Bridge 
Project. Resource Report 9. Table B1Ai. 
(PDF pg 736).



 

 
-US Agency for Toxic Substances and Disease Registry

http://www.atsdr.cdc.gov/
-EPA IRIS database

(Compressor station) 
formaldehyde: 

Toxic & Cancer causing

Carcinogen: 0.08 mcg/m3

Toxicity: 10-49 mcg/m3

Toxicity symptoms: 
Nasal & eye irritation; neurologic 
effects; Increased asthma, allergies, 
& eczema; decreased lung function 



 

 

Formaldehyde concentration 
near compressor stations

Macey et al. (2014) Environmental Health,  v13, 82

PA-4259: 6200 hp Teel Compressor station



 

 

Measured Formaldehyde:  

at 790m - 61 mcg/m3 

Carcinogen: 0.08 mcg/m3

Toxicity: 10-49 mcg/m3

762X Carcinogen threshold

1.25-6X Toxicity threshold

~790m radius from 
proposed site



 

 

Answers to health questions: 
Research, health assessments



 

 

Pennsylvania fracked gas:
Radon

Pennsylvania Department of Environmental Protection. Technologically Enhanced Naturally 
Occuring Radioactive Materials (TENORM) Study Report, Rev. 1. May 2016.



 

 



 

 

Gas processing:
Radioactive lead 

Pennsylvania Department of Environmental Protection. Technologically Enhanced Naturally 
Occuring Radioactive Materials (TENORM) Study Report, Rev. 1. May 2016.



 

 

Gas pipeline “liquids”:
Metals and hazardous waste

http://www.rtknet.org/db/brs/brs.php?
reptype=f&epa_id=MAR000009993&reporting_year=2007&database=brs&detail=3&datype=T



 

 

Answers to health questions: 
Research, health assessments



 

 

What about electric 
compressor stations?

Air pollution is less

Air pollution is still produced

Assessment of electric compressor 
stations depends on scope of your 
vision



 

 

An example electric 
compressor station

Two electric compressors (15,000 & 8,000 
hp)

Blowdown valves, filter/separator units, 
discharge cooler, backup generator, 
auxiliary piping systems, air compressor 
system, water heating system,

Compressor/valve building, control 
building, variable frequency drive 
building, building for gas coolers, 

Tennessee Gas Pipeline Co. Nov 2015. Environmental Report, 
Northeast Energy Direct Project. Resource Report 9 pg 1-43, 1-44



 

 

An example electric 
compressor station

Electric power substation and transformer

Pipeline condensate storage tank 

Mainline valve with blowoff assembly

Bidirectional pigging traps

Stormwater retention pond, parking, 
outdoor storage

Tennessee Gas Pipeline Co. Nov 2015. Environmental Report, 
Northeast Energy Direct Project. Resource Report 9 pg 1-43, 1-44



 

 

Electric compressor 
station and substation

Drivers for Gas Compression: A comparison between reciprocating 
engines, turbines, and electric motors. Wayne Longer, Caterpillar 
Global Petroleum.



 

 

One part of the big 
picture...

Drivers for Gas Compression: A comparison between reciprocating 
engines, turbines, and electric motors. Wayne Longer, Caterpillar 
Global Petroleum.



 

 

Blowdowns: 
Proposed releases

Tennessee Gas Pipeline Co. Nov 2015. Environmental Report, 
Northeast Energy Direct Project. Resource Report 9, Attachment 9b, 
emissions calculations, pg 6.



 

 

Blowdowns:
“Representative Gas”

Tennessee Gas Pipeline Co. Nov 2015. Environmental Report, 
Northeast Energy Direct Project. Resource Report 9, Attachment 9b, 
emissions calculations, pg 6.



 

 

Nitrogen oxides
Particulate matter
Carbon monoxide
Volatile organic compounds
Hazardous air pollutants

Methane
VOCs
HAPs

Radon
Lead?
Mercury?
Chromium?

Toxic
Cancer causing

Toxic
Cancer causing

Toxic
Cancer causing

Noise
Pollution

Air pollution

Pollutants 
from burning

Released 
pollutants

Non-
combustible



 

 

Ditch the gas stove?

Paulin, L. M. et al. “Home Interventions Are Effective at Decreasing Indoor Nitrogen Dioxide 
Concentrations.” Indoor air 24.4 (2014): 416–424.



 

 

Odds of pediatric asthma: 
lower if you ventilate your stove

Kile ML, et al. A cross-sectional study of the association between ventilation of 
gas stoves and chronic respiratory illness in U.S. children enrolled in 
NHANESIII. Environ Health. 2014 Sep 2;13:71
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A few conclusions

Presence of risk is clear

Degree of risk is unclear

Independent, comprehensive health impact 
assessment and more data are needed
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