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Environmental Humanities Learning Module 



(Hazardous waste) 

• Recognize various types of hazardous waste related to Brownfields 

• Describe landfills (including Superfund sites) and their impacts  

• Illustrate Cradle-to-Grave Hazardous Waste Management System 

(Brownfields) 

• Summarize meaning of brownfields, their history and types, and their 
environmental and social consequences 

• Distinguish challenges and opportunities around brownfields in 
communities 

• Design (conceptual) and compare brownfield redevelopment 
options 

• Analyze environmental and social consequences of brownfield 
redevelopment, focusing on environmental justice and public 
participatory planning 

Lesson Goals 



Solid vs. Hazardous Waste 



Hazardous Waste 

Household Waste 
Image Source: Left, Bottom, Right 

https://www.theinvestigativefund.org/investigation/2013/05/06/beauty-tips-fda/
http://www.chicagonow.com/chicago-green-girl/2010/07/the-dirt-on-conventional-toxic-cleaning-supplies/
https://www.uab.edu/ohs/?start=30


Hazardous Waste 

E-Waste 
https://www.pbs.org/newshour/science/america-e-waste-gps-tracker-tells-all-earthfix  
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Hazardous Waste 

Nuclear Waste 
Image Source 

https://www.schwartzreport.net/we-still-dont-know-where-to-bury-our-nuclear-waste/


Hazardous Waste 

Nuclear Waste 
Image Source 

https://engineeringperspectives.wordpress.com/2015/02/16/a-hazardous-world/


Hazardous Waste 
Natural: arsenic, 

cadmium, chromium, 
copper, lead, 
mercury, zinc 

 
Man-made: synthetic 

organic chemicals 
(e.g., dioxin, solvents, 
pesticides, CFC, POP), 
radioactive waste 
from nuclear power 
plant, uranium use of 
hospital X-ray 
equipment, medical 
waste (e.g., blood 
bags, PVC plastics), 
pharmaceutical 
waste, other toxic 
chemicals from 
burning fossil fuels. 

Image Source 

https://visual.ly/community/infographic/environment/hazardous-waste


Challenge of Toxic Substances 

• Toxic chemicals released into air, land, surface/ground 
water 

 Purposely (e.g., pesticide) 

 By mistake (e.g., chemical spill caused by a train or 
truck accident) 
 

• Consequences: 

 Water – killing fish/ other wildlife 

 Soil – unfit for human habitation or crop production 

 Air – can turn deadly  
 
Bhopal (India) Gas Disaster 
https://www.youtube.com/watch?v=bxdm3JlN3lM  

https://www.youtube.com/watch?v=bxdm3JlN3lM


Challenge of Toxic Substances 
• 35 million lbs hazardous waste are disposed of each year 

• 5 ways to dispose: 

 Burial 

 Deep-well injection 

 Incineration to generate electricity 

 Fly-ash storage 

 Treatment/storage in liquid form in containers 

Image Source:  Left, Right, Bottom 

http://www.coconutcreeknews.net/15711/234096/a/garbage-hauler-applies-for-permit-to-inject-dangerous-toxins-and-radioactive-was
https://theconstructor.org/building/fly-ash-bricks/5330/
https://www.theconstructionindex.co.uk/news/view/a-phoenix-from-the-ashes


Challenge of Toxic Substances 
• Very difficult to recycle 

• Do not quickly or easily break down in the 
environment  

• Can pose severe health threats: 

 Cancer 

 Respiratory and neurological damage 

 Birth defects 

 Miscarriages 

 Death 



Challenge of Toxic Substances 

• Lead poisoning in kids 
https://www.youtube.com/watch?v=62dVw7QQVJ8   

https://www.youtube.com/watch?v=1hPNZVNWf5s 

https://www.youtube.com/watch?v=62dVw7QQVJ8
https://www.youtube.com/watch?v=1hPNZVNWf5s


Challenge of Toxic Substances 
• Hazardous when people are exposed to certain levels 

of concentration 

• Risk assessment  

 Inexact science  

 Can human tolerate trace amount? Where is that 
threshold? Does tolerance vary person to person? 

 EPA establishes tolerance level  

 Strict tolerance levels may burden industry and 
local governments 

 Liberal tolerance levels may expose many 
people to serious and unnecessary harm 

 



Challenge of Toxic Substances 
• Dumping 

• For much of the 20th century, 
most wastes were dumped in 

 Wells 

 Landfills 

 Vacant lots 

 Wetlands 

 Waterways 

 Sewers 

 Rural roads  

Tar Creek Superfund site, Picher, OK  
Image Source 

https://www.flickr.com/photos/pixelpackr/13050891


Superfund Sites 

A Superfund site is any land that has been contaminated by 
hazardous waste and identified by the EPA as a candidate 
for cleanup because it poses a risk to human health and/or 
the environment.  
 
These sites are placed on the National Priorities List (NPL). 



Superfund Sites 

Image Source 

https://www.graphicproducts.com/infographics/hazardous-waste-management-infographic/


Superfund Sites 

Niagara Falls Board of 
Education bought the land in 
1953.  
 
In 1970 problems started 
occurring in the area. Rain 
started exposing PCB's, 
dioxins, pesticides and other 
dangerous chemicals that 
were once deeply buried. 
Chemicals appeared in 
basements, and on the 
playgrounds where children 
received chemical burns. Birth 
defects, cancer cases, and 
miscarriages increased. 

The Love Canal (Niagara Falls, NY)  

Image Source 

https://www.csicop.org/specialarticles/show/bad_reaction_the_toxicity_of_chemical-free_claims


Image Source 

https://www.nbcnews.com/slideshow/life-times-jimmy-carter-39463995


Superfund Sites 
In 1980 Congress created the Superfund to pay for the cleanup of 
the country's most hazardous waste sites. There are currently more 
than 1,700 of these waste sites. 

49 million 
Americans live 

close to one 

Map Source 

http://superfund.ciesin.columbia.edu/events/maps_data_pg


Superfund Sites 

Search for Superfund Sites 
Where You Live 
https://www.epa.gov/superfu
nd/search-superfund-sites-
where-you-live  

Region 2 
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Superfund Sites 
Gloucester County, NJ 
Lipari Landfill, Pitman 
History:  Nearly 3 million 
gallons of liquid wastes, 
semi-solid chemical 
waste and household 
waste was disposed of 
between 1958 and 1971. 
Soil, surface water and 
ground water at the 
landfill, as well as 
nearby marshlands and 
Alcyon Lake were 
contaminated. The air 
was also contaminated 
as vapors from volatile 
organic compounds 
leaked from the landfill. 

http://www.nj.com/gloucester-
county/index.ssf/2016/03/the_danger_next_do
or_gloucester_countys_7_most_pol.html  

Image Source 
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Cradle-to-Grave 

RCRA's Cradle-to-Grave  
Hazardous Waste Management System 

The Resource Conservation and Recovery Act (RCRA), 
passed in 1976, was established to set up a framework for 
the proper management of hazardous waste 

Image Source 

https://www.epa.gov/rcra
https://www.epa.gov/hw/learn-basics-hazardous-waste


What is a Brownfield? 

Packard Automotive Plant, Detroit  
Image Source 

https://en.wikipedia.org/wiki/Packard_Automotive_Plant


What is a Brownfield? 

Old Reid Hospital, Richmond, Indiana Image Source 

https://www.pal-item.com/story/news/local/2017/07/14/decline-old-reid-hospital-how-did-we-get-here/467479001/


What is a Brownfield? 

Brownfield, Detroit Image Source 

https://www.greeningofdetroit.com/vacant-lots/


What is a Brownfield?  
Real property, the expansion, redevelopment, or reuse of 
which may be complicated by the presence or potential 
presence of a hazardous substance, pollutant, or 
contaminant – USEPA  

Image Source: Left, Middle 

https://blog.epa.gov/blog/2017/01/planning-catalyst-cleanups-to-spur-broad-community-revitalization/
https://www.cclr.org/free-technical-assistance-brownfield-communities-epa-region-9-targeted-brownfields-assessment


Brownfield Locations  

Rust Belt Cities 

Map Source 

https://viewfromarchstreet.com/2017/10/24/legacy-costs-threaten-cities-and-towns-in-u-s-manufacturing-regions/


History of Brownfields 
18th Century – Industrial Revolution:  
• Societal shifts from rural to urban  
• New technologies: chemical manufacturing, iron 

production, mass-production factories  
• Inefficient sewage and waste management systems 

• Buried and dumped in waterways 

Image Source: Left, Right 

https://www.britannica.com/topic/industrialization
http://www.phillywatersheds.org/your_watershed/delaware/history


History of Brownfields 
19th and 20th Centuries : 
•  Industry-specific neighborhoods emerged around 

urban growth 
• Meat packaging, metalworks, ship yards, etc. 

 
• Industrial wastes such as paints, solvents, coal, and 

plastics and pesticides are disposed in waterways 
and buried in drums 

 

Image Source: Left, Middle, Right 

http://www.thecanadianencyclopedia.ca/en/article/meat-processing-industry/
https://www.gogreenillinois.org/ask-illinois-municipalities-ban-coal-tar-sealants/


History of Brownfields 
Mid- 1900’s: 
• Economic changes due to white flight from cities 
• Abandoned industries and infrastructure 

• Factories, rail yards, warehouses, etc. 
• Soil and water contamination 

Image Source: Left, Middle, Right 

http://www.dvrbs.com/camden-streets/CamdenNJ-Streets-ArlingtonStreet.htm
http://www.philly.com/philly/business/energy/the-flush-times-are-over-for-philadelphia-oil-refiners-20170519.html
https://www.northbankfred.com/abdul48.html


History of Brownfields 
1960s: Environmental Regulatory Framework 
 

Video: Flaming pollution on the Ohio’s Cuyahoga River  

https://youtu.be/_Y0mskbIxRQ
https://youtu.be/_Y0mskbIxRQ


History of Brownfields 
1960s:  
The environmental rights movement gains national 
attention and support 

 The National Environmental Policy Act of 1969 
 Clear Air Act of 1970 
 Clean Water Act 1972 
 Federal Water Pollution Control Act Amendments of 1972 
 Superfund or Comprehensive Environmental Response, 
 Compensation, and   Liability Act of 1980 
 Small Business Liability Relief and Brownfields Revitalization 
Act ("the Brownfields Law"), 2002 

 
 



Image Source 

https://www.wpr.org/historian-explains-making-earth-day


Today’s Common Brownfield Sites 

http://tspr.org/post/both-macombs-dry-cleaners-going-out-
business  

http://ocnjdaily.com/blighted-former-gas-station-in-ocean-city-is-demolished-2/  
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Brownfields – Disadvantages 
• Degrades environment (e.g., soils, water, air) 
• Negatively impacts human health  
• Reduces local employment opportunities, limits economic 

growth, lowers surrounding property values 
• Contributes to negative perception of the neighborhood 
• Contributes to neighborhood deterioration, attracts 

vandals, open dumping, or other illegal or unwanted activity 

Image Source: Left, Right,  

http://www.bnd.com/news/local/community/highland-news-leader/article33406179.html


Brownfields – Advantages 
Triple bottom line benefits: 
• Have access to existing 

infrastructure (e.g., 
transportation, sewer, water) 

• Have access to population 
concentration 

• Can become a community asset 
• Attracts new business 

investment, new jobs, new 
places to live, increases property 
values 

• Can address Environmental 
Justice issues 

• Reduces area crime   
• Improves health & safety hazard 
• Improves environmental quality 

 

riverfront park in Fitchburg, Mass. 

Image Source 

http://www.tcrpc-pa.org/brownfield-redevelopment/


https://www.youtube.com/watch?v=MpE2wKtdroc  

https://www.youtube.com/watch?v=MpE2wKtdroc


Brownfield Redevelopment Options 
Parks, Recreation, and Open Space 

Before After 

The 

HighLine, 

NYC 

Lawrence, MA 

Lawrence, MA 

http://www.thehighline.org/
https://www.mass.gov/service-details/smart-growth-smart-energy-toolkit-modules-brownfields


Brownfield Redevelopment Options 
Commercial, Light Industrial 

FedEx Facility, Newark, NJ Bronx Terminal Market, New York 

http://bronxterminalmarket.com/


Brownfield Redevelopment Options 

Commercial, Light Industrial 

Bayshore Recycling in the Keasbey section of Woodbridge Township, 
NJ, represents a unique Brownfields redevelopment 

Raritan Hollow 
& Porous Brick 

Company, 
Woodbridge 

Township 

http://www.njfuture.org/smart-growth-101/smart-growth-awards/2011-awards/woodbridge/  
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Brownfield Redevelopment Options 
Residential 

Rainier Court, Seattle, Washington 

https://www.epa.gov/brownfields/brownfields-and-land-revitalization-washington-idaho-oregon-and-alaska


Brownfield Redevelopment Options 
Mixed Use and Transit-Oriented 

Harrison Commons, Harrison, NJ 

http://www.minnowasko.com/mw/harrison-commons-2/


Brownfield Redevelopment Options 
Public/Government 

Camden ECDC School, Camden, NJ 

Mercer County Criminal 

Courthouse, Trenton, NJ 

http://camdencityecdc.ss12.sharpschool.com/
https://www.judiciary.state.nj.us/courts/vicinages/mercer.html
https://www.judiciary.state.nj.us/courts/vicinages/mercer.html


Brownfield Redevelopment Options 

Energy 

Solar Farm, PSE&G, Trenton, NJ 

https://www.pseg.com/info/media/solar/pseandg_solar_projects.jsp


Brownfield Redevelopment Options 
Urban Agriculture 

Urban Tree Connection, Philadelphia, PA 

Greensgrow Farm, 
Philadelphia, PA 

Bio-remediation 

https://www.asla.org/sustainablelandscapes/Vid_Brownfields.html  

https://www.asla.org/sustainablelandscapes/Vid_Brownfields.html

