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 |[daho Environmental Health Program Overview
e Understanding drinking water exposures

* Health effects of common contaminants
e Arsenic
e Uranium
e Fluoride
e Nitrate

o Additional resources
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What we do

 Mission: To improve the health of Idahoans by
Identifying, assessing, and reducing exposures
to environmental health hazards through
education, outreach, and collaboration.
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APPLETREE - Cooperative Agreement

CELEBRATING

 State partnership with the Agency for Toxic 30YEARS
Substances and Disease Registry (ATSDR)  APPLETREE

Protecfing the Heolth of American
Commumifies since 1987
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Efferts to Reduce Environmental Exposare (APPLETREE)

Evaluate health risks of
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from state or local
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Understanding drinking water exposures

» Short-term vs long-term exposures

 Typically chronic exposure is the main health concern for drinkina
water

» Health effects depend on:
« Duration and frequency of exposure
« Amount of chemical
e Other sources of exposure
o A person’s age, health condition, nutritional status
 Biological sensitivity




Sensitive Populations




Common Contaminants in SW Idaho

Chemical Primary Source EPA MCL (mg/L)

Arsenic Natura 0.010
Uranium Natura 0.030
Fluoride Natura 4.0
Nitrate Human 10

 Maximum Contaminant Level (MCL)

 Max enforceable level for public drinking water systems
« Based on health effects, but also...

« Considers treatment cost and technologies

Ground water

In ldaho can

exceed these
levels




Understanding health risks

* Reference dose or minimal risk level — how much can be
consumed per day without risk of noncancer health effects

e Example:
 Minimal Risk Level: 0.0003 mg/kg/day for inorganic arsenic

Can consume At arsenic level

Adult .

(150 Ibs) 2.1 liters/day 0.010 mg/L
Child .

(30 Ibs) 0.4 liters/day 0.010 mg/L




Arsenic concentrat ions in at least

8 ouon 3 pemonn e Organic vs Inorganic arsenic
 Inorganic is more toxic

« Well depth can affect
speciation

» Other Sources
 Dietary (some rice and juices)
e Smoking
* Wood preservatives

 Industrial and mining
processes

Haveii

Arsenic in ground water




Arsenic chronic health effects

 Known carcinogen
e Lung, skin, bladder, liver, kidney, and more
» Early life exposure — increased risk as adults

* Multiple potential noncancer health effects
« Skin discoloration, thickening

Respiratory system

Cardiovascular system

Endocrine system (e.g., diabetes)

Immune system

Nervous system

Arsenic keratoses (below) on the palms of a patient who
ingested arsenic from a contaminated well overa
prolonged period (photo courtesy Dr. Joseph Graziano).




e Soluble vs insoluble uranium

o Water chemistry impacts speciation
 Well depth gL

* About 5% of ingested uranium is U

absorbed into the blood Uranium
238.03

* Nearly 70% of uranium will be excreted
within 24 hours

e Other sources:
e Occupational
* Root vegetables can uptake uranium




Uranium health effects

» Health effects from exposure are chemical
and not radiological

* Main target in the body: kidneys

e Long-term exposure can deposit uranium in
the bones

* Not classified as a carcinogen
 Inconclusive evidence

» Health effects on children are likely similar to
adults




Fluoride

 Drinking water is the main source of
exposure
« Naturally occurring or artificially fluoridated

» Absorbed via the gastrointestinal tract
* Most is retained in the bones and teeth

e Alters structure of tooth enamel and
bones

e Improves remineralization and reduces
dental caries and tooth decay

« CDC recommended level: 0.7 mg/L




Fluoride health effects

e Dental fluorosis: Cosmetic effect, not considered a
health impact
» Severe fluorosis — Pitted and stained tooth surfaces

» Skeletal fluorosis: Pain and tenderness of major joints

 Likely requires a lifetime exposure to greater than 20 mg/L to
cause severe effects

e Other health effects

» Conflicting studies showing impacts on brain development
* Inadequate evidence of causing cancer




» Toxic effects from nitrate exposure result from
the conversion of nitrate to nitrite

* Infants less than 6 months of age are most at
risk ‘

 Methemoglobinemia (“blue baby” syndrome) - e

* Formula mixed with contaminated water B |

* Pregnant women

« High oxidative stress, higher levels of
methemoglobin

« Potential increased risk of anemia, premature
labor, preeclampsia




Nitrate and cancer

 Nitrate can be metabolized to carcinogenic
N-nitroso compounds in the body

e Some studies indicate links to:
e Colorectal cancer
» Bladder cancer
* Thyroid cancer

* |ARC: “probably carcinogenic”
* EPA: conflicting evidence of link to cancer




Challenges to understanding health risks

e Often more than one contaminant can occur
In ground water
 What are the combined health risks?

» Uncertainties with estimating past exposures
and linking to present health outcomes
» Are there other risk factors or exposures?

e Healthcare providers are often not familiar
with environmental exposures




What happens after exposure stops?

« Some chronic effects may be irreversible
e Cancer, developmental impacts

e Arsenic
o Approximately 70% of arsenic is excreted, mainly in urine
* Persists longest in hair, nalls, skin

e Uranium

e Most accumulated uranium will leave the body within a
couple of years, if not sooner

e Fluoride
 99% is stored in bones, but will be excreted over time

e Nitrate
e 60-70% excreted in 24 hours




Steps to reduce exposures

e Testing private wells

e Installing and maintaining home treatment systems
« Using alternative drinking water sources

* Reducing dietary sources of contaminants




IDHW Educational Resources
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Drinking low levels of flucride can help

vent tooth decay: however, drinking

h levels of fluoride ean be unsafe. The
Environmental Protection Agency (EPAJhas

determined that fluoride in drinking water

should be helow 4 milligrams per liter

water (mg/L) be

use years of exposure o
high fluoride levels may cause bone diseases
that can eause fractures, pain, and tenderness.
Exposures to lower levels of fuoride may lead
to staining and pitting of tecth, especially in
children

WHAT CAN 1 DO TO REDUCE THE
FLUORIDE IN MY WATER?

Installing a NSF International certifie

Auoride in your wates Installing o reverse
¥ er the amount of
fuoride in your water by Eltcring it. Reverse
csmosis systems that install under your
kitchen sink cost berween $150 and $400 and
can be purchased at local hardware stores.

treatment device, the

EPA recommends using another source of
watex, such as bottled water, for drinking and

cooking.

WHAT IS FLUORIDE?
Fluoride is a naturally-c g compound
that comes from fluorite: min

found in water that passes through rocks and
soil that contain fuoride.

WHAT DO MY FLUORIDE LEVELS MEAN?

The ehart helow shows levels of fuoride in
water and the amount of time: an individual
wauld need to drink that level of fuoride in
order to experience the possible health effects

T
Approsimats | Amount of sible

Level Tima Haaith Eftects
|of Fiuoride

Bowoun | teme | Bost amount for
0T m; oo
Wora than |1 ysar ormora | Ghanca of e
2 mgl =hining (dertal
uorosis)
Wora than | Morathan 20 | Incrase rk of
4mgl years braken banes
More tan | More tan 20 | Chance of pain and
smgL yeurs | tendsmass in pints
]
faorosiz)

Note: Botling water will Auoride.

 Well water brochures
Environmentalhealth.dhw.idaho.gov

* Bureau of Labs — Ground Water
Map
http://idaho.maps.arcgis.com/apps/Map

Series/index.html?appid=76c4ebd9aca
b414fab01fb954777e473




Other Resources

* For healthcare providers

e ATSDR Case Studies in Environmental Medicine
https://www.atsdr.cdc.qgov/csem/csem.html

e Pediatric Environmental Health Specialty Unit (PEHSU)
https://www.pehsu.net/reqionl10.html

« ATSDR ToxProfiles: https://www.atsdr.cdc.gov/toxfags/index.asp

* Arsenic and You:
https://www.dartmouth.edu/~arsenicandyou/index.html



https://www.atsdr.cdc.gov/csem/csem.html
https://www.pehsu.net/region10.html
https://www.atsdr.cdc.gov/toxfaqs/index.asp
https://www.dartmouth.edu/%7Earsenicandyou/index.html
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