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1970s 
Clean Air & 
Water Acts

2025 Update
The Clean Air and Water Acts 
are facing a coordinated 
attack, with the US 
Environmental Protection 
Agency (EPA) under pressure 
to roll back regulations and 
weaken protections for clean 
air and water, potentially 
harming public health and the 
environment.

3-2025: E.P.A. Offers a Way to Avoid Clean-Air Rules, Send an Email
Referring to a little-known provision, it said power plants and others could write to seek 
exemptions to mercury and other restrictions and that
“the President will make a decision.”



1971 – Get the lead out

https://californiascienceweekly.com/2019/11/08/the-little-
known-california-scientist-who-may-have-saved-millions-of-
lives/ 

https://californiascienceweekly.com/2019/11/08/the-little-known-california-scientist-who-may-have-saved-millions-of-lives/
https://californiascienceweekly.com/2019/11/08/the-little-known-california-scientist-who-may-have-saved-millions-of-lives/
https://californiascienceweekly.com/2019/11/08/the-little-known-california-scientist-who-may-have-saved-millions-of-lives/








Jury Finds Greenpeace 
Liable for $660 Million in 
Pipeline Damages
South and North Dakota
Standing Rock Sioux Tribe  

https://www.nytimes.com/2025/03/19/climate/greenpeace-energy-transfer-dakota-access-verdict.html?campaign_id=54&emc=edit_clim_20250319&instance_id=150432&nl=climate-forward&regi_id=79785881&segment_id=193884&user_id=c66dbb24ad8dc0f0a7fb3fcc281b093d


Environmental HealthToxicology Epidemiology

Cholera



Alice Hamilton – Early 1900s 



Stories of Discovery 
• Alice Hamilton’s work often took 

her into factories where owners 
both denied that the workplace 
was causing health problems 
and argued that the health 
problems of their workers were 
not their responsibility. 

• Voluntary changes did not work
• Regulations eventually led to 

better worker safety. 

• If it was your job to convince 
factory owners to voluntarily 
improve workplace conditions 
who would you make the case to 
them? 



Public Health
The Science and practice 
of protecting and 
improving the health of 
people where they live 
and work. 

https://hhs.iowa.gov/


Backlash 

• Free will vs Public 
Safety

• Attacks on Science 
• The Future..?  



Pathogens :Micro-organisms
Air, Blood, Water 

Respiratory infections, Diarrheal and other diseases 



Escherichia coli  (E. coli) 
- coliform bacteria

• Contact with contaminated food or water
• Human or animal waste 
• Stomach pain, diarrhea, urinary infection 
• Treatment – Antibiotics 



Giardia – Parasite 

• Contact with contaminated food or 
water

• Human or animal waste 
• Stomach pain, diarrhea, urinary 

infection, fatigue 
• Treatment – Antibiotics 

Cryptosporidium – 
Parasite 



1993 – 400,000+ get diarrhea at the same time! 

cryptosporidium 

Milwaukee, WI 



Norovirus
Human or animal waste 
Stomach pain, diarrhea, urinary infection, 
fatigue 
Treatment – Antibiotics 

Naegleria fowleri, an amoeba
Naturally found in fine grained sediment of ponds and rivers 
Causes a disease called primary amebic meningoencephalitis (PAM). 
It's both extremely rare — and extremely deadly (97% mortality) 
Lake of Three Fires State Park- SW Iowa 2022



H5N1 Bird Flu and Our Food System 

CDC Posts, Then Deletes, Data on Bird Flu
Staff at CDC and NIH are reeling as 

Federal administration cuts workforce



Toxicity: Inorganic chemicals





Flint, MI 2014  Treated Water From Different Sources

Detroit 
River/ Lake 
Huron Flint River

pH 7.38 7.89

Na, mg/L 4.6 18
K 0.8 1
Ca 22.5 40
Mg 5.8 3

Al 0.215 0.037

Fe 0.175 0.097

Mn 0.005 0.0037

Alk 106 118
SO4 33.9 31
Cl 39.8 95
PO4 1.05 0

TOC, before 
treatment 1.5-1.8 6.



Small variations lead to big changes – 
Unintended consequences of trying to save money  

• Daily fluctuations varied between ±0.2 to 0.3 pH units, and as high as 
1.1 log units in late April 2014. 

• Changes in pH more than 0.2 units per week are not recommended 
(Hill & Cantor 2011). Rapid changes in water chemistry (as 
experienced in the Flint system) may adversely affect system 
equilibrium and the passivation layer and scales on the insides of the 
pipes.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5353852/pdf/nihms845813.pdf 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5353852/pdf/nihms845813.pdf


Lead concerns 
• Lowered IQ.
• Damage to the brain and 

nervous system.
• Learning and behavioral 

difficulties.
• Slowed growth.
• Hearing problems.
• Headaches.

Chelation therapy (a treatment that uses a 
medication to remove lead from the body when BLLs 
are very high)



Lead (Pb) in water 
• EPA WIIN Grant 

• Lyn Jenkins -Education Program 
Consultant 

• Melissa Walker - Administrative 
Consultant of School Health

• https://educate.iowa.gov/pk-
12/operation-support/school-
facilities/lead-testing

• https://cheec.uiowa.edu/sites/che
ec.uiowa.edu/files/Des-Moines-
Register-Related-Article.pdf  

• https://sites.google.com/iowa.gov/
wiin-grants/home 

https://educate.iowa.gov/pk-12/operation-support/school-facilities/lead-testing
https://educate.iowa.gov/pk-12/operation-support/school-facilities/lead-testing
https://educate.iowa.gov/pk-12/operation-support/school-facilities/lead-testing
https://cheec.uiowa.edu/sites/cheec.uiowa.edu/files/Des-Moines-Register-Related-Article.pdf
https://cheec.uiowa.edu/sites/cheec.uiowa.edu/files/Des-Moines-Register-Related-Article.pdf
https://cheec.uiowa.edu/sites/cheec.uiowa.edu/files/Des-Moines-Register-Related-Article.pdf


Rome



Other common metal –
 water contaminants 

• Beryllium 
• Strontium 
• Barium 
• Chromium 
• Cobalt 
• Nickel 
• Copper 
• Cadmium 
• Mercury 



Non metal - e.g. Arsenic
• Source 

• Burning coal
• Ore smelting
• Insecticides 
• Embalming 

• Carcinogen , skin lesions, death
• Remedy – hydration, most will 

leave the body through kidneys 
and urine in days to months 

Eh represents the oxidation-reduction 
potential based on the standard 
hydrogen potential (SHE)

 pH represents the activity of the 
hydrogen ion (H+, also known as a 
proton)



Scheeles Green, late 1700s







Anhydrous Ammonia
Nitrates are compounds which 
form naturally when nitrogen 
combines with oxygen, and they 
exist naturally in soil and in water. 

This benefits plants, which absorb 
nitrates from the soil to make 
amino acids. Farmers use 
fertilizers to increase the level of 
nitrates in the soil, and help crops 
grow







Organic chemicals



Volatile Organic 
Compounds 
(VOCs)

Examples: 
benzene, 
toluene, 
formaldehyde, 
xylene, ethanol, 
acetone, and 
acetaldehyde



Tordon Herbicide 



Atrazine

• Herbicide that is widely used to 
kill weeds

• Adverse effect on health such as 
tumors, breast, ovarian, and 
uterine cancers as well as 
leukemia and lymphoma.



Glyphosate/Roundup 

• Herbicide that kills certain 
weeds and grasses. It blocks an 
enzyme essential for plant 
growth. Used primarily in 
agriculture, but also in forestry 
and lawn and garden care.

• Harm? Pending…  



https://shri.public-health.uiowa.edu/cancer-data/reports/iowa-cancer-reports/
https://www.dailymail.co.uk/health/article-13720637/America-cancer-Iowa-radon-farming-chemicals-pesticides.html
https://iowacancerregistry.shinyapps.io/shinycif/


Radon in Iowa



Radon

• Source – Genesis 
• Anthropogenic effects 

• Construction 
• Mitigation 

• Health implications
• Regulations 
• Action  





• Uranium-238 culminates in Lead-206, after forming intermediates 
such as Uranium-234, Thorium-230, Radium-226, and Radon-22



Radon – parent-elements 

• Radium-226 decays by alpha particle radiation to an inert gas, 
radon-222, which also decays by alpha particle radiation

• Thorium-232 is typically present with its decay product radium- 
224, which will produce radon-220 gas

• Actinium-227, has a half-life of 21.77 years. It decays into francium-
223 through alpha decay or into thorium-227 through beta decay



Radon
Radon is a naturally-occurring 
radioactive gas 

Radon gas is inert, colorless and 
odorless.

Exposure may contribute to lung cancer.

Smoking intensifies radon exposure and 
can also contribute to lung cancer



Radon 
in the U.S.



Anthropogenic modifications 
Part 1





Radon Health Effects







Radon Regulation*



8.5 pCi/L
Iowa AVG



Iowa Regulations 

• 2022 A new Radon Testing Bill was signed into law, May 24,requiring 
thorough and more frequent radon testing for schools.

• 2021 Iowa City: Radon mitigation systems for rental units will be required 
to be installed by a Radon Mitigation Specialist certified by the State of 
Iowa. Most rental units will be required to retest for hazardous radon levels 
every eight years, to ensure continued functionality of the system.

• Cedar Falls - ? https://www.cedarfalls.com/1182/Rental-Code-Information 

https://www.cedarfalls.com/1182/Rental-Code-Information


Anthropogenic modifications 
Part 2- Mitigation 
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