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How Civic Science Can Address: 
 

 

 

 

 

 

 

 

 

 

 

 
 

  Data Gaps  

   Scientific Literacy 

 Health Disparities/CBPR 

  Emerging Health Threats 



Public Lab started through developing a 
cheap method of making satellite-like 
maps using helium balloons and digital 
cameras. The method was used during the 
BP gulf oil spill by communities to create a 
public archive maps documenting damage 
from the spill. 
 
Publiclab.org 
 

Public Lab’s Background 

Example of grassroots map 

Grassroots mapping kit 

Helium balloon with digital camera attached 

 Emerging Health Threats 

 Health Disparities/CBPR 



Mapknitter.org 





 





Barriers to Community-based Environmental 
Science and Health Research 

• Expensive 

• Limited to hands of experts 

• Lag in knowledge between experts and people on the 

ground 

• People on ground don’t own the data 

• They also don’t understand how scientific knowledge 

is made 

• Industries have far greater capacity to generate data 



publiclab.org 



Forum for Public R+D 



Quick process notes and field reports 

create collaborative workflows 



CERN Open Hardware 1.0 

Share Back with Attribution  

GNU Public License 3.0 

Copyleft Viral Software Licensing 

protect openness with viral licensing 

Creative Commons 
Share Alike with Attribution For 

Media 



How can these tools enable scientific rigor? 
 
1. Meta-data gathered constitutively: GPS, time/date stamped. 
 
2. Tools can be standardized: community use standardized kits 
and can demonstrate tool calibration. 
 
3. Raw data can be shared publicly and modification to the data 
can be tracked. 
 
4. As communities can build their own tools, experiments can be 
repeated from place to place. 
 
5. Can be designed to integrate with and potentially improve the 
quality of “standard” data formats. 

 

 





How can this improve science? 



 

Discovery of unmapped spring 



http://publiclab.org/wiki/new-york-city   Data Gaps  

http://publiclab.org/wiki/new-york-city
http://publiclab.org/wiki/new-york-city
http://publiclab.org/wiki/new-york-city
http://publiclab.org/wiki/new-york-city
http://publiclab.org/wiki/new-york-city


Civic Science Approach to Environmental 
Health Monitoring 

• Civic vs. Citizen Science 
• Tools developed and owned by communities 
• Tools can be adapted and spread in an open 

source fashion 
• Research can be spread and scaled between 

communities 
• Supports public exploration and investigation of 

environments  
• Increases the capacity of regulatory agencies 

Institutions for civic technoscience: How critical making is transforming environmental 
research 
SA Wylie, K Jalbert, S Dosemagen, M Ratto The Information Society 30 (2), 116-126 

http://scholar.google.com/citations?view_op=view_citation&hl=en&user=jPf7_BgAAAAJ&citation_for_view=jPf7_BgAAAAJ:9yKSN-GCB0IC
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=jPf7_BgAAAAJ&citation_for_view=jPf7_BgAAAAJ:9yKSN-GCB0IC


How can this help Agencies? 



http://queens.brownstoner.com/2012/12/m
apmill-adds-crowdsourcing-options-to-the-
google-crisis-map-post-hurricane-sandy/ 
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over 130,000 assessments by over 6000 online individuals in 
one week. 

 Emerging Health Threats  Health Disparities/CBPR   Data Gaps  



Growth of Unconventional Oil and Gas 

"Between 15 to 25 percent of natural gas in the U.S. may contain hydrogen sulfide, 
while worldwide, the figure could be as high as 30 percent.” (Skrtic, 2006) 



Background: What is Hydrogen Sulfide (H2S)? 
• Hazardous, neurotoxic gas 

• Smells like rotten eggs 

• Natural sources: volcanoes, stagnant bodies of water  

• Industrial sources: sewage plants, CAFOs, pulp and paper mills, oil and gas 
operations 

• Eco-toxic to aquatic life at very low concentrations: 0.0149 ppm – 0.0448 ppm 
(EPA 2012) 

• Human Health Impacts (Acute): Health effects: eye irritation, rashes, headaches to 
serious neurological harm, knock down and/or death  

(Kilburn, Thrasher and Gray 2010) 

 

(Skrtic 2006) 



At least 15.3 million Americans lived within a mile of a well that has been drilled since 2000. 
That is more people than live in Michigan or New York City. Wall Street Journal 2013 Oct 25 



Data from FracTracker, US EPA, US Census 

Holes in Data:  
Existing Stationary Monitors are Insufficient 

(Matz 2015) 



Holes in Data: Brief History of H2S Regulation 

TRI Reporting is not required for downstream oil and 
gas operations 
 
1990 - Clean Air Act Passed, H2S on list of extremely hazardous substances 
  (1 of 2 to be struck) 
1994 EPA placed an administrative stay on H2S reporting  
  (lasted 17 years) 
2012 Reporting for H2S is required  

But oil and gas industry is exempt from TRI reporting at 
downstream faciltities (wellheads and impoundments). 

 
GAO (2012:35): “If oil and gas exploration and production were added to the industries  
 
required to report to the TRI, such facilities meeting relevant thresholds  
 
would have to report releases of hydrogen sulfide.” 



No Protection for Residents 

(Warning Signs 2014) 



RANCH 
 DEAVER AREA, WYOMING 



• Respiratory distress 

• Headaches 

• Depression 

• Central Nervous System  

Disorders 

• Fatigue 

• Dizziness 

• Anxiety 

• Sleep problem 

• Memory Loss 

• Miscarriage 
• Women employed in rayon textile and paper products 

jobs in Finland were found to have an increased rate of 
spontaneous abortions when the mean annual level of 
hydrogen sulfide exceeded 3 ppb (Hemminki and Niemi 
1982). 

• An increase in spontaneous abortions was also found in 
women working in petrochemical plants in China as 
compared to women working in non-chemical plants 
(Xu et al. 1998). 

 

Research on chronic exposure to H2S 

(Skrtic 2006) 



Present H2S Monitoring tools are 
inaccessible for communities: 

Morton, Chester. 2008. “Jerome Meter Measurement Variability.” Water Environment Foundation. WEF/A&WMA Odors and 
Air Emissions Specialty Conference, April 2008. 

• High-cost 

• Designed for expert use 

• Designed for Industry to meet OSHA standards 

• Designed for emergency situations  

• Acute, high does exposures 

• To monitor individual exposures 

How does the community exposure 
experience differ? 



• Agency inattention 
• No training about risks 
• Absence of data 
• Lack of regulations 
• Low social and economic capital relative 

to industry 
• Ambivalence: a feeling of “being beaten 

down” 

H2S From Community Perspective: 

Exposure Experience: 

Social Exposure Experience: 

• Low dose 
• Chronic exposures 
• Community rather than individual 

exposures 
• Environmental and non human health 

rather than just human health 



Photopaper Method: 

 
• Low cost 

• Designed and developed with 
exposed communities 

• Easy to use 

• Map large areas effectively 

• Easy to include controls 

• Results are visually compelling 

• Results are readily interpreted 

• Sensitive to low levels: 

• .03 ppm-2.5 ppm 

 

Could this Empower Communities and call 
Attention to H2S Data Gap? 





How Do You Make It? 



(Image credit: Megan McLaughlin) 



(Image credit: Megan McLaughlin) 
(Macey et. al. 2014) 



 Emerging Health Threats 

 Health Disparities/CBPR 

  Data Gaps  

 Scientific Literacy 

(Image credit: Megan McLaughlin) 



Publication and Public Lab Results: 



Public Lab Tools Currently In development 

http://publiclab.org/tools http://publiclab.org/wiki/posters 
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How Can Public Health Laboratories Support 
Citizen Science? 

• Advise on the development and testing of citizen 

science tools. 

 

• Support community’s scientific research and 

planning. 

 

• Act as libraries for low cost citizen science tools 

 



Validate Citizen Science Tools 



Support Citizen Science Research 



Lending Libraries for Citizen Science Kits 



 

Creating an infrastructure for rigorous, 
responsive research that supports agencies and 

the public.  
 

Open Source Research Tools-- low cost, DIY tools, that are in the public domain 

 

Open Source Software--Publicly accessible  databases and maps that enable rapid  
grassroots reporting and analysis across communities 

 

•Study Large Scale Industries and Shared Environmental Health Problems 

•From Community to Community 

•Fuse Community learning/Advocacy and Academic/Regulatory Analysis  

• And Improve Monitoring while Facilitating Basic Research on previously 

Inaccessible Problems 

 

 Emerging Health 
Threats 

 Scientific Literacy Interdisciplinary 
Collaboration  

 Health 
Disparities/CBPR 



•Research Team 

 -Caitlin Kennedy (Drew University) 

 -Megan McLaughlin (RISD) 

 -Elisabeth Wilder (Northeastern University) 

 -Hannah Gartner (Northeastern University) 
•Community Partners and Collaborators 

 -Clark Resource Council 
 -Powder River Basin Resource Council 

 -San Juan Citizen's Alliance 

•SSEHRI/Northeastern University 

•Public Lab (www.publiclab).org) 

•ShaleTest.org 

Thank you! 
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