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1. Discuss the risks of gas/oil 

pipelines.

2. Increase awareness of health 

issues related to fracking.

3. Discuss the beliefs and reasons 

behind the civil protest at Standing 

Rock.

Objectives
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Photo: http://portside.org/2017-02-

21/construction-near-standing-rock-

restarts-pipeline-fights-flare-across-us



Pipeline Oil Spills, U.S. 1986-2016

8700 spills/year (almost 1/day)

4.2 million barrels, 176 million gallons, spilled

Over 10% of spills have seeped into water bodies

Map: http://www.oom2.com/t41242-pipeline-

leaks-oil-spills-breaking-four-u-s-states-just-

declared-a-state-of-emergency



Yellowstone River 1/2015: 

50,000 barrel spill under the ice

How do you clean that up?

Crude oil contains:

hexane, mineral oils, benzene, toluene, 

xylenes, naphthalene, and fluorene
Photo: http://news.nationalgeographic.com/news/energy/2015/01/150120-oil-spills-into-yellowstone-river/



Climate Impact Per Unit of Energy

Natural Gas vs. Coal Emissions



Fracking

Fracking infrastructure. Illustration from article in Nature, Sept. 15, 2011, 
Natural Gas: Should fracking stop?, by Robert W. Howarth, Anthony 
Ingraffea, & Terry 
Engelder. http://www.nature.com/nature/journal/v477/n7364/fig_tab/477
271a_F1.html

http://www.nature.com/nature/journal/v477/n7364/fig_tab/477271a_F1.html


 20-40% of water returns to surface as 

wastewater with high levels of salts and toxic 

levels of Ba, As and Ra

 Airborne emissions:  VOC, NOx, BTEX

 ~ 12 % of methane produced by fracking is 

lost by leaking into the atmosphere across 

the production chain 

Fracking Issues



 2300-7000 single truck trips/well1

 PM from vehicles 

 Increased traffic related injuries & deaths (Eagle Ford 
Shale play in southern Texas, traffic fatalities 
increased by 48 percent from 2008 to 2013, 
compared with a statewide decrease of 3 percent)2

 Silica/Silicosis related to fracking sand transport

 As of 2013, more than 15 million people in the U.S. 
lived within 1 mile of a natural gas well drilled since 
2000.3

 Total US Oil & Gas wells:1.7 million, fracking-137,000 

Fracking Concerns

1. Stephenson, Mike, What is it like living near a shale gas site? (with a webinar for planners and health professionals), 15 September 2015; 

elsevier.com /connect/fracking-what-does-it-mean-for-local-people.

2. Dianne Rahm, Billy Fields and Jayce L. Farmer, “Transportation Impacts of Fracking in the Eagle Ford Shale Development in Rural South Texas: 

Perceptions of Local Government Officials,” Journal of Rural & Community Development, 10(2): 78-99, 2015.

3. Gold & McGinty, Energy Boom Puts Wells inFracturing Largely Driving Transformation of the Nation's Landscape,, 

https://www.wsj.com/articles/energy-boom-puts-wells-in-america8217s-backyards-1382756256 America's Backyards-Hydraulic



Cumulative Impacts of Fracking: 

2005-2014

State 
Wells 
Fracked 

Hydrochloric 
Acid Used 
(103 pounds) 

Methanol 
Used (103

pounds) 

Wastewater 
Produced in 
2014 (106

gallons) 

Water 
Consumed 
(106 

gallons) 

Methane 
Released 
from Well 
Completed
in 2014 (106

pounds) 

Land 
Disturbed 
(acres) 

Arkansas 6,496 142,406 2,025 unavailable 11,290 144 22,858 

California 3,405 1,034 489 1,057 237 140 15,940 

Colorado 22,615 68,663 10,042 3,139 19,142 395 105,866 

Louisiana 2,883 15,136 2,045 unavailable 4,880 50 16,010 

New Mexico 4,318 70,798 4,403 8,592 3,132 125 35,273 

North Dakota 8,224 82,198 88,168 unavailable 14,891 517 33,718 

Ohio 1,594 105,447 1,942 313 7,771 136 9,118 

Oklahoma 7,421 455,225 17,147 unavailable 19,582 546 41,210 

Pennsylvania 9,233 1,806,032 5,396 1,821 24,732 295 52,813 

Texas 54,958 2,148,789 302,501 unavailable 120,215 2,521 257,272 

Utah 4,949 35,926 1,414 unavailable 916 186 35,478 

West Virginia 2,670 64,134 1,174 unavailable 7,651 88 15,272 

Wyoming 7,277 18,074 5,870 70 2,528 116 29,836 

TOTAL 137,743 5,038,953 444,786 14,993 239,166 5,340 679,148 

Elizabeth Ridlington, Kim Norman(Frontier Group), Rachel Richardson (Environment America Research & Policy Center), Fracking by 

the Numbers: The Damage to Our Water, Land and Climate from a Decade of Dirty Drilling, Appendix A, April 2016; 

http://www.environmentamerica.org/sites/environment/files/reports/Fracking%20by%20the%20Numbers%20vUS.pdf



 Vast expansion  this century

 Emissions (VOCs, PM2.5) are variable in their 
intensity, frequency, and duration

 Over a thousand different chemicals used in the 
extraction process, study design difficult

 Exposure varies with proximity to wells w/drilling and  
hydraulic fracturing, wellpads, compression stations, 
processors, storage facilities, waste sites, and  the 
transport between these stations 

 Chemicals are ”trade secrets”

 Oilfield wastes largely unregulated, also radioactive

 Contamination of air, soil, and water possible

Difficulties with research on UOG 

(Unconventional Oil and Gas)



Fracking is currently largely exempt from: 

-Safe Drinking Water Act 

-Resource Conservation and Recovery Act

-Clean Water Act 

-Clean Air Act 

- CERCLA - Comprehensive Environmental 
Response, Compensation, and Liability Act

-TSCA (no rulemaking yet)

Regulatory issues

Hydraulic Fracturing: Selected Legal Issues, A. Vann, et.al. Congressional Research 

Division, Sept.26,2014



Expectant mothers who live 
near active natural gas 
wells in Pennsylvania are at 
an increased risk of giving 
birth prematurely (40% 
more likely) and for having 
high-risk pregnancies.

(In a posthoc analysis, 
there was an association 
with physician-recorded 
high-risk pregnancy 
identified from the problem 
list)

Prenatal Complications

“Unconventional Natural Gas 
Development and Birth Outcomes 
in Pennsylvania, USA”

Epidemiology: March 2016 - Volume 27 -
Issue 2 - p 163–172

Casey, Joan A.; Savitz, David A.; 
Rasmussen, Sara G.; Ogburn, Elizabeth L.; 
Pollak, Jonathan; Mercer, Dione G.; 
Schwartz, Brian S.

Johns Hopkins School of Public Health

National Institute of Environmental Health 
Sciences Grant 

2009-2013

9,384 mothers and 10,946 neonates

https://www.researchgate.net/publication/282361446_Unconventional_Natural_Gas_Development_and_Birth_Outcomes_in_P

ennsylvania_USA

http://journals.lww.com/epidem/toc/2016/03000


Suggests a positive 
association between 
greater density and 
proximity of natural gas 
wells within a 10-mile 
radius of maternal 
residence and greater 
prevalence of CHDs and 
possibly NTDs, but not 
oral clefts, preterm birth, 
or reduced fetal growth.

Birth Defects

Birth Outcomes and Maternal 
Residential Proximity to Natural 
Gas Development in Rural 
Colorado

Environmental Health 
Perspectives

April 2014

Colorado School of Public Health

Rural Colorado

1996-2009

125,000 births

Determined well counts within 10 
miles of maternal residence

https://ehp.niehs.nih.gov/1306722/

https://ehp.niehs.nih.gov/1306722/



Found 55 chemicals 
released into air or 
water that may cause 
cancer, 20 of which 
increase leukemia and 
lymphoma

More than 80% lacked 
enough data to classify 
whether or not they had 
the potential to cause 
cancer.

Cancer Risks

“Unconventional oil and 
gas development and risk 
of childhood leukemia: 
Assessing the evidence”

(“Yale Public Health 
Analysis”)

Science of The Total Environment

Volume 576, 15 January 2017, Pages 
138–147

E. Elliott, P. Trinh, X. Ma, B. Leaderer, M. 
Ward, N. Deziel

The researchers reviewed the 
evidence of cancer risk for 1117 water 
contaminants and 143 air pollutants 
related to fracking. 

http://www.sciencedirect.com.ezp.welch.jhmi.edu/science/journal/00489697
http://www.sciencedirect.com.ezp.welch.jhmi.edu/science/journal/00489697/576/supp/C
http://www.sciencedirect.com.ezp.welch.jhmi.edu/science/article/pii/S0048969716322392
http://www.sciencedirect.com.ezp.welch.jhmi.edu/science/article/pii/S0048969716322392
http://www.sciencedirect.com.ezp.welch.jhmi.edu/science/article/pii/S0048969716322392
http://www.sciencedirect.com.ezp.welch.jhmi.edu/science/article/pii/S0048969716322392
http://www.sciencedirect.com.ezp.welch.jhmi.edu/science/article/pii/S0048969716322392
http://www.sciencedirect.com.ezp.welch.jhmi.edu/science/article/pii/S0048969716322392


Fracking in Pennsylvania 
significantly associated with 
increased rates of 
hospitalization for cardiac 
and neurological issues, 
and also associated with 
urological, cancer-related, 
skin-related problems. 

-for communities with the 
most wells, the rate of 
cardiac hospitalizations 
was 27 % higher than in the 
control county.

Adult Complications

Unconventional gas and oil 
drilling is associated with 
increased hospital utilization 
rates. 

Jemielita T. et al, 2015.

University of Pennsylvania 
School of Medicine

2007-2011 

67 zip codes/3 counties

http://journals.plos.org/plosone/article/file?id=10.1371/jou
rnal.pone.0131093&type=printable



In 2010, 28 cows in 
Pennsylvania were 
quarantined after a leaking 
waste container left a 
puddle of hydraulic fracking 
fluid in their field.  A year 
later, the released cows 
appeared healthy, but gave 
birth to 11 offspring 
described as “dead or 
extremely weak,” an out-
come that the farm owner 
called “abominable.”  Only 
3 calves survived.

Animal Impacts: Fracking Fluid

Phillips, S. Sept. 27, 

2011.”Burning Questions: 

Quarantined Cows Give 

Birth

to Dead Calves.” NPR 

StateImpact. 

https://stateimpact.npr.org

/pennsylvania/2011/09/27/

burning-questions-

quarantined-cows-give-

birth-to-dead-calves/



“Mni Waconi”: ”Water is Life” in Lakota

Photo: https://trofire.com/2017/03/02/fbi-thinks-standing-rock-protesters-might-terrorists/



Alaina Buffalo Spirit, N Cheyenne

“We (indigenous peoples) 

view earth as a living 

system.  We thank the 

plant before we pick it.  We 

give thanks for water 

before we drink it.  We 

bless the air we breathe 

with burning sweet grass.”

Photo: http://www.artmobilemontana.org/alaina-buffalo-spirit.html



“You can live without money. 
You can live without oil. But 

you can’t live without water.”
Rezpect Our Water

#NoDAPL

Images: http://standwithstandingrock.net/, http://rezpectourwater.com/

http://standwithstandingrock.net/
http://rezpectourwater.com/


 9/14 Standing Rock Sioux Chair ”not in favor”

 10/14 Protests begin, petitions for a state E.O. to halt 
construction

 3/16 EPA/DOI/etc asks for an formal EIS (not just the EA) from 
the ACE [ACE then looked at ½ mile radius of the river crossing 
and not 88 yards beyond (reservation)]

 7/16 Standing Rock Sioux filed suit against ACE

 9/16 construction begun

 12/16 ACE denied easement under river , EIS was to be 
completed.

 1/17 E.O. to continue construction/end env. assessment

 5/17 oil flowing in the DAPL

 6/17 Court says EA is inadequate – lacking NA issues (fishing 
and hunting rights, env justice).ACE must reconsider these 
issues.

DAPL Timeline



Modern-Day Civil Disobedience, Native Style 

----Standing Rock was vaster than what 

[you see on the surface.]  At its height it 

was almost certainly the biggest political 

gathering of Native North Americans ever 

seen, said to be the first time all seven 

bands of the Lakota had come together 

since they defeated Custer at Little 

Bighorn in 1876, one that made an often-

invisible tribe visible around the world. 

What unfolded there seemed as though it 

might not undo one pipeline but write a 

radical new chapter to a history of more 

than 500 years of colonial brutality, 

centuries of loss, dehumanization and 

dispossession. --- Rebecca Solnik

Image: http://bsnorrell.blogspot.ie/2016/08/mohawk-

nation-news-standing-like-rock.html
https://www.theguardian.com/world/2017/mar/13/protest-persist-hope-trump-

activism-anti-nuclear-movement

https://www.theguardian.com/world/2017/mar/13/protest-persist-hope-trump-activism-anti-nuclear-movement


Lori Byron, MD, FAAP:  
lori.byron@gmail.com

Robert Byron, MD, MPH, FACP:  
rgbyron@gmail.com

mailto:lori.byron@gmail.com
mailto:rgbyron@gmail.com


Thanks to 

-The hundreds of thousands who stood in support of the Standing 

Rock Sioux

-Over 300 tribes who stood together 

-Those who were injured by water cannons, rubber bullets, tear gas 

and concussion grenades, and attack dogs, and arrests

-Those who provided assistance, finances and supplies

-Those who gave their time and prayers

Thanks to 

-The scientists and researchers who continue to expose the hazards of 

fossil fuels, both present and future

-The AAP for its aggressive advocacy for children.



www.pehsu.net/nationalclassroom.html

Webinars

Series of scientific webinars 

that provide a forum for 

discourse on scientific 

issues.

Live and On-Demand

Case Conferences 

Journal Clubs

Grand Rounds

CE Available

Online Courses

Interactive and Self-Paced

Evidence-based online 

courses on a variety of 

children's environmental 

health topics.

CE Available

Resource Catalog

Fact sheets, journal 
publications, reports, and 

other resources for parents, 
community members, 

patients and healthcare 
professionals

Topics included: 
Air Quality, Pesticides, Natural 

Disasters, BPA, Mold, Lead, 
Mercury



Wildfire Guide: Disaster 
Response and Preparedness
Laura Anderko, PhD, RN

Marissa Hauptman, MD, MPH

Katie O’Donnell, Public Information Officer, Larimer County



Learning Objectives

1) Identify links between climate change and increased 
risk for wildfires

2) Describe health impacts of wildfires

3) Outline resources available to address health and safety 
concerns

4) Discuss risk communication strategies to address health 
and safety concerns from wildfires



Disclaimers 

 This material was supported by the American Academy 
of Pediatrics (AAP) and funded (in part) by the cooperative 
agreement FAIN: 1U61TS000237-03 from the Agency for 
Toxic Substances and Disease Registry (ATSDR). 

 Acknowledgement: The U.S. Environmental Protection 
Agency (EPA) supports the PEHSU by providing partial 
funding to ATSDR under Inter-Agency Agreement number 
DW-75-95877701. Neither EPA nor ATSDR endorse the 
purchase of any commercial products or services 
mentioned in PEHSU publications



THE LIKELIHOOD OF 

INCREASING MAGNITUDES
OF WARMING INCREASE 

SEVERE AND 
PERVASIVE IMPACTS



EPA



As the world warms, we can expect 
more wildfires



 Longer fire seasons

 More intense wildfires

 More fuel for forest fires

 Drier conditions

 Wildfires increase carbon dioxide, increasing 
global warming

Impacts









Washingtonpost.com



Health effects of smoke 

Daily Counts of Asthma ED Visits; Pocosin 
Lakes NC 2008 

First day of flaming

3 days of high exposure

Rappold AG et al. Environ. Health Perspectives 2011



Health Effects of Wildland Fire Smoke

Percent change in cumulative RR by discharge diagnosis category for exposed and referent 

counties in NC during 3-day period of high exposure compared with the entire 6-week study period.

Rappold AG et al. Environ. Health Perspectives 2011 14



Wildfire Smoke Resources
Key Resources for Health Professionals



AirNow (www.AirNow.gov)

www.airnow.gov



EPA developed CE Modules

https://airnow.gov/index.cfm?action

=aqibasics.particle



EPA Air Pollution Factsheets

www3.epa.gov/airnow/asthma-flyer.pdf (English)

www3.epa.gov/airnow/health-prof/EPA-poster-Spanish-

2008.pdf (Spanish)

www3.epa.gov/airnow/heartflyer.pdf (English)

www3.epa.gov/airnow/heartflyer-sp.pdf (Spanish)

https://www3.epa.gov/airnow/health-

prof/common-air-pollutants-2011-high.pdf

https://www3.epa.gov/airnow/asthma-flyer.pdf
https://www3.epa.gov/airnow/health-prof/EPA-poster-Spanish-2008.pdf
https://www3.epa.gov/airnow/heartflyer.pdf
https://www3.epa.gov/airnow/heartflyer-sp.pdf


Wildfire Guide 2016

• Primarily a federal/California document; 
housed on AirNow website

• Updated air quality and health 
information

• Evidenced-based exposure reduction 
measures

• Entirely new section on communicating 
air quality

• Uses “Current PM” levels from AirNow

• Uses satellite information on Fires: 
Current Conditions page

• Visual range information updated

• PEHSU fact sheets about children’s 
health, 2011

• Information about new interagency 
Wildland Fire Air Quality Response 
Program https://www3.epa.gov/airnow/wildfire_may2016.pdf

Anticipated Sept 2017



Wildfire Guide 2017 – Example Draft Fact Sheets

Wildfire Factsheets Under Development. 

Original PEHSU Wildfire Factsheet available at: http://www.pehsu.net/cgi/page.cgi/resources.html



Risk Communication Strategies
Regional and National Examples



National



EPA’s Air Quality Flag program



AQI and Air Quality Flag Program



Check the Air Quality Forecast 

 Subscribe to ENVIROFLASH: 
The air quality forecast will be sent to 
your email.

• Free and easy to subscribe

• www.airnow.gov/enviroflash

 Download the free AirNow APP 
available at www.airnow.gov

 You can install a WIDGET to show 
local air quality on your website.

 EPA SmokeReady App (undergoing 
beta testing!)



Regional



Key Resources

• AirNow

• Air Quality Flag Program

• Current Conditions

• Health Providers Page

• Wildfire Smoke and Health

• Wildfire Smoke: Guide for Public Health 

Officials

• Wildfire Trends

• California Air Resources Board Resources

• CDC Wildfire Factsheets

• PEHSU Wildfire Fact Sheet

• Wildland Fire Air Quality Response Program

http://www.airnow.gov/
http://www.airnow.gov/flag
https://airnow.gov/index.cfm?action=topics.smoke_wildfires
https://airnow.gov/index.cfm?action=health_providers.index
https://airnow.gov/index.cfm?action=smoke.index
https://www3.epa.gov/airnow/wildfire_may2016.pdf
https://www3.epa.gov/climatechange/science/indicators/ecosystems/wildfires.html
https://www.arb.ca.gov/smp/progdev/pubeduc/protocol_tools.htm
https://www.cdc.gov/disasters/wildfires/index.html
http://www.pehsu.net/cgi/page.cgi/resources.html
https://www.wildlandfiresmoke.net/


Thank you!
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