How Tap Water Contaminants Enter the
Human Body

Tap water, while generally treated for safety, can still contain various contaminants that
may enter the human body through different pathways. These contaminants can come
from aging pipes, agricultural runoff, industrial pollution, or even the disinfection process
itself. Understanding how they enter the body is critical for taking informed precautions.

1. Ingestion - Drinking Contaminated Water

Overview:

The most direct and common route of exposure. Contaminated tap water is consumed
directly or used in cooking and food preparation. Contaminants enter the gastrointestinal
tract and are absorbed into the bloodstream through the stomach and intestines.

Common Contaminants & Health Effects:

e Heavy Metals (Lead, Arsenic, Mercury, Cadmium):
o Damage to brain, kidneys, liver; developmentalissues in children;
reproductive harm.
e Pathogens (Bacteria, Viruses, Protozoa):
o Cause waterborneillnesses: diarrhea, nausea, vomiting, cramps.
o Examples: E. coli, Giardia, Cryptosporidium, Norovirus.
¢ Industrial Chemicals (PFAS, VOCs, Pesticides):
o Associated with hormone disruption, cancer, immune suppression, thyroid
disease.
e Nitrates/Nitrites (from fertilizer runoff):
o Dangerous forinfants (can cause “blue baby syndrome”), also linked to
cancer.
o Disinfection Byproducts (Trihalomethanes, Haloacetic Acids):
o Formed when chlorine reacts with organic matter; potential long-term
carcinogens.



2. Inhalation - Breathing in Vapor While Bathing or
Showering

Overview:

Hot water releases certain contaminants as steam or vapor. During showers or baths,
these vapors can be inhaled into the lungs, providing a direct path to the bloodstream that
bypasses digestion.

Contaminants of Concern:

e Chlorine and Chloramine:
o Canform volatile byproducts like chloroform, which is linked to cancer.
o lrritate eyes, throat, and respiratory system.
e Volatile Organic Compounds (VOCs):
o Include substances like benzene, toluene, and formaldehyde.
o Affectthe central nervous system, liver, and kidneys.
e Radon (from certain groundwater sources):
o Radioactive gas linked to increased risk of lung cancer when inhaled.

3. Dermal Absorption - Through Skin Contact

Overview:

Some chemicals can penetrate the skin, especially during hot showers, baths, or
swimming. While the skin acts as a partial barrier, it is not impervious to lipid-soluble or
reactive chemicals.

Notable Absorbable Contaminants:

e Chlorine and Chloramine:
o Can cause dry skin, irritation, exacerbate eczema or psoriasis.
o Smallamounts absorbed transdermally.



e PFAS (Per- and Polyfluoroalkyl Substances):

o Foundin non-stick, stain-resistant, and firefighting products.

o Persistentin the body; associated with cancer, immune dysfunction.
e Pesticides and Herbicides:

o Lipophilic ones can enter via skin and accumulate over time.

o Potential endocrine disruption.

4. Indirect Ingestion - Via Food Preparation and Cooking

Overview:

Even if water isn’t directly consumed, contaminants can enter the body through cooking
and food washing. This route is often overlooked but can be just as significant.

Exposure Examples:

e Boiling Pasta, Rice, Vegetables:
o Metals like lead and arsenic can leach into food during cooking.
e Washing Produce with Contaminated Water:
o Bacteria and pesticides can remain on food surfaces and be ingested.
¢ Infant Formula Mixed with Tap Water:
o Particularly hazardous if water contains nitrates or lead; babies are more
sensitive.

Vulnerable Populations

Some groups are more sensitive to waterborne contaminants:

¢ Infants and young children: Developing organs, higher water-to-body-weight ratio.

e Pregnantwomen: Fetal development can be harmed by certain contaminants (e.g.,
lead, nitrates).

e Elderly individuals: Weakened immune systems and slower toxin elimination.

e People with compromised immune systems: Higher risk from microbial
infections.



Conclusion: Why This Matters

Even treated tap water can carry substances harmful to human health. The path
contaminants take — whether through drinking, inhaling steam, skin absorption, or
indirectly through food — matters because:

e Each route allows different substances to enter your body.
e Some bypass normal detoxification (e.g., lungs vs. stomach).
e Chronic exposure can lead to long-term health effects, even at low levels.

Understanding these routes helps in choosing the right filters, habits, and precautions —
from installing a water filter to avoiding long, hot showers in certain areas.
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