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Dental professionals are not the only people with important roles to play in preventing
tooth decay.
Water operators also play a crucial role in the fight to prevent tooth decay. They provide
clean drinking water to residents and in the public water systems where they add fluoride,
they provide an important public health initiative that helps prevent cavities.
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Grand Rapids, Michigan was the first city in the United States to begin adjusting the
fluoride concentration in public drinking water in 1945. As of 2018, nearly 73% of the
United States served by public water systems had access to fluoridated water (CDC 2018).
St. Louis, MO started fluoridating in 1954 and they continue fluoridating their water supply.
In 2020, community water fluoridation celebrated the 75th anniversary in the United States.
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Fluoridation is the precise adjustment of fluoride in the drinking water to a level optimal for
the reduction of tooth decay.
The natural fluoride amount in water + the added fluoride amount = the target rate of 0.7
ppm.
In Missouri, the average natural fluoride level is 0.2‐0.23 ppm.
Per the CDC the optimal range for water fluoridation is 0.6 mg/L – 1.0 mg/L.
1 part per million is the same as 1 milligram per liter.
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Fluoride is a natural mineral (fluorine) that occurs in all water. The amount of fluoride in
the water depends on the type of water.
Surface water (rivers/lakes) typically have lower concentrations of fluoride in the water –
0.2 mg/L (ppm) or less.
Groundwater (wells) have higher concentrations of fluoride in the water. This range is from
0.1 mg/L to over 5.0 mg/L.
Ocean water remains fairly constant with a fluoride concentration level around 1.4 mg/L.
Missouri does have pockets of areas that have naturally occurring levels of fluoride that are
high enough to help prevent tooth decay.
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The Safe Drinking Water Act was passed by congress in 1974, with amendments added in
1984 and 1996, to protect our drinking water.
Under the SDWA the EPA sets standards for drinking water quality and monitors states,
local authorities, and water suppliers who enforce these standards. As part of the SWDA
the EPA has set maximum contaminant levels, as well as treatment requirements for over
90 different contaminant levels in drinking water.
The National Primary Drinking Water Regulations are standards and treatment techniques
that public water systems must follow and these regulations protect public health by
limiting contaminant levels in drinking water. Because anything in excess could cause
health issues, the EPA uses these regulations to monitor for microorganisms, disinfection
byproducts, radionuclides, and organic and inorganic additives put into the water supply,
such as chlorine and fluoride.
Due to rare locations where fluoride is naturally present in water at much higher levels, the
EPA established a maximum contaminant level for fluoride of 4.0 mg/L. The public water
system must notify persons served as soon as practical, but no later than 30 days after the
system learns of the violation.
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National Secondary Drinking Water Regulations are guidelines to help public water systems
manage their drinking water for issues not related to health, such as taste, color, and smell.
Water systems are not required to follow these water quality standards for the 15
contaminants (aluminum, chloride, color, copper, corrosivity, fluoride, foaming agents, iron,
manganese, odor, ph, silver, sulfate, total dissolved solids, and zinc).
The EPA has set a secondary maximum contaminant level of 2.0 mg/L. The SMCL is not
enforceable, but the EPA does require public water systems to notify persons served if the
average water levels exceed the secondary standard as soon as practical but no later than 12
months from the day of exceedance.
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As a water operator, safety should be one of the most important things. When you work
with certain materials, personal protective equipment or PPE is necessary to ensure your
safety. When a water operator is handling fluoride compounds or when work on
fluoridation equipment is being performed, PPE should be worn.
The required items include:
Gauntlet neoprene gloves with cuffs, which should be a minimum length of 12 inches (30.5
cm)
A full face shield and splash proof safety goggles
A heavy‐duty, acid‐proof neoprene apron and rubber boots
Additionally, the water system should have a containment system surrounding the fluoride
compound, a spill kit in case of a spill, and a safety shower and eye‐wash station that is
easily accessible to water operators.
https://www.cdc.gov/mmwr/preview/mmwrhtml/00039178.htm
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Water system personnel have a primary job to provide clean drinking water to the public. If
the system is fluoridating, personnel is tasked with maintaining the optimal level of fluoride
(0.7 ppm) so that their community members will get the most benefit. By collecting daily
test samples along with DNR mandated test samples, they ensure the optimal range of 0.6‐
1.0 ppm is maintained.
Personnel are required to perform daily fluoride tests and the sample site should be
rotated daily.
Monthly, water system personnel should divide one sample and have one portion analyzed
for fluoride by their own personnel and the other portion analyzed by either a state lab or
state‐approved lab. In Missouri, DNR requires quarterly samples to be sent to their lab for
verification.
Any system that would like to modify the water system fluoridation method, including
discontinuation, must notify DNR and ODH. This is pursuant to the Missouri Revisor Statute
RSMo 640.136, which states all water systems that modify the fluoridation of their water
system must notify DNR, ODH, and the public 90 days prior to the modification taking
effect. If they have stopped prior to this notification process, the water system must begin
fluoridation again until the 90 day period has been completed.
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ODH works in conjunction with DNR. DNR is the regulatory side of CWF and ODH is the
education side of CWF.
ODH offers technical assistance to help determine what might be causing the issue such as
outdated equipment, insertion point on raw water side, or lack of education about the
benefits of water fluoridation.
DNR shares their test sample data with DHSS – Office of Dental Health.
ODH reviews the data to ensure the water systems are within the allowable range of 0.6‐
1.0 ppm. For those systems outside of this range, ODH will make contact to determine the
issue for being out of recommended, optimal range.
ODH takes this data and enters it into the CDC’s Water Fluoridation Reporting System or
WFRS. WFRS collects the data across the US for all states who participate in CWF.
ODH also provides education about the benefits of CWF through several formats including,
online training, face‐to‐face meetings, and educational materials.
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Based on data put into the WFRS system by ODH there are water fluoridation quality
awards available. These are available to all water systems that fluoridate.
Criteria to receive the water quality award:
Take a reading each day! Submit required sample for testing to DNR.
Report at least 21 days each month and 19 days must be within the range of 0.6‐1.0 ppm.
Report all 12 months of the year.
Other types of awards: 50 year and 75 year fluoridation awards, community fluoridation
initiative awards (recognize communities that adopt fluoridation), community fluoridation
reaffirmation awards (recognition to communities that defeat initiatives to discontinue
fluoridation).
These are awards by the CDC, the Association for State and Territorial Dental Directors, and
the American Dental Association.
Criteria for other water fluoridation awards:
50 and 75 years – must continually fluoridate for 50 or 75 years. Initiative awards – must
adopt fluoridation as a new or returning community. Reaffirmation awards – must defeat
the initiative to discontinue CWF and continue fluoridation.
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There have been over 3,000 scientific studies that have proven the safety and effectiveness
of water fluoridation. In 2020, the eight US Public Health Service (USPHS) Chief Dental
Officers from 1981 – 2018 all signed a statement to reaffirm their support and commitment
to CWF.
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These are all issues directly related to tooth decay.
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Tooth decay is the #1 chronic disease of childhood in America. Even though decay is almost
always preventable.
There are health disparities in dental care in the United States. Low‐income children and
children of color are more likely to have untreated decay due to lack of access to dental
providers or funding to cover dental care.
These high‐risk groups are public health’s primary target.
Tooth pain can affect a person’s ability to eat, sleep, speak, and socialize.
Children with poor oral health are more likely to miss school and earn lower grades.
According to the US Surgeon General’s Report in 2000, children miss more than 51 million
hours of school annually because of oral health issues
(https://www.nidcr.nih.gov/sites/default/files/2017‐
10/hck1ocv.%40www.surgeon.fullrpt.pdf) Additionally, parents are more likely to miss
work because of their child’s dental problems.
Nearly all adults (96%) aged 65 years or older have a cavity and 1 in 5 have untreated tooth
decay and have lost all of their teeth. (https://www.cdc.gov/oralhealth/basics/adult‐oral‐
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health/adult_older.htm)
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In 1901 Frederick S. McKay established a dental practice in Colorado Springs, CO. When he
began treating patients, he noticed they had a brown stain they referred to as “Colorado
Brown Stain”. The stain was difficult to polish off. This led Dr. McKay to deduct the stain
must have occurred during the period of enamel formation and was caused by an
environmental agent. Only life‐long residents had this stain, which meant, anyone new to
the area had not been affected. The mottled enamel was referred to as dental fluorosis.
In the 1920’s Dr. McKay discovered the environmental factor causing the brown staining
must be from the drinking water, which was supplied by deep wells, with fluoride levels of
4.0 ppm or higher.
In 1928 he discovered the fluoride levels had led to some protection against cavities.
Ultimately, this is what led to the beginning of CWF.
In sequential cross‐sectional surveys in these early communities, over a 13‐15 year period,
caries was reduced 50‐70% among children.
Some trials included periodic physical exams of participating children.
NO adverse health effects were detected then or now.
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Fluoridated communities have 20‐40% less tooth decay.
CWF helps prevent cavities an additional 25% beyond our current fluoridated products
(tooth paste, mouth wash, fluoride varnish treatments, etc.).
CWF is the single most effective intervention.
Saves money: every dollar spent on water fluoridation avoids on average $32 in dental
care. So 71.79% of the population in Missouri is 3,797,997 people. This means on average,
this saves Missourians $121,535,904 in dental care.
CWF benefits all consumers across socio‐economic status, including children and adults.
The benefits last a lifetime!
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The fluoride is incorporated into the enamel of teeth as they are forming. It combines with
phosphate and calcium to create a stronger surface, more resistant to decay causing acids.
Earliest research hypothesized that fluoride affects enamel and inhibits dental caries only
when incorporated into developing dental enamel (before tooth erupts).
The predominant effect is topical, after the tooth erupts.
Effect depends on fluoride being in the right amount in the right place at the right time.
It works best when small amounts are maintained constantly in the mouth, specifically in
dental plaque and saliva.
Adults also benefit from fluoride, not only children.
Fluoride inhibits demineralization and enhances re‐mineralization of surface enamel. In
dental plaque it releases small amounts when we eat and in saliva it is continuously bathing
the tooth in fluoride.
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There has been an uneven decline or a disparity in tooth decay across the general
population.
80% of the decay found in 25% of children aged 5‐17 years old.
Approximately 1 in 4 children or 25% of children aged 3‐5 and 6‐9 years living in poverty
have untreated tooth decay.
Populations with increased risk include low socioeconomic status, low level of parental
education, and little, if any, access to dental care.
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CWF has been endorsed by over 100 key scientific and professional organizations.

18

19

Our current Surgeon General, Dr. Vivek H. Murthy, MD, MBA
Since the 1950’s, each US Public Health Surgeon General has committed his or her support
for community water fluoridation.
Dr. Murthy stated “water fluoridation is the best method for delivering fluoride to all
community members, regardless of age, education, income level, or access to routine
dental care. Fluoride’s effectiveness in preventing tooth decay extends throughout one’s
life, resulting in fewer – and less severe – cavities. In fact, each generation born over the
past 70 years has enjoyed better dental health than the one before it. That’s the very
essence of the American promise.” “Community water fluoridation is one of the most cost‐
effective, equitable, and safe measures communities can take to prevent tooth decay and
improve oral health.”
New oral health initiatives are being developed daily and have been included in Healthy
People 2030.
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Healthy People 2030 has a new goal of ensuring at least 77.1% of the US population has
access to fluoridated water.
Currently Missouri is ranked 27th in the nation with 71.79% or 3,797,997 people that have
access to fluoridated water.
Missouri has 1,554 public water systems of which only 24.39% or 379 systems currently
fluoridate or have natural fluoride levels within the optimum range.
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New water fluoridation technology has been developed for the first time in nearly 40 years.
The New Wave Fluoridation technology was developed with funding from the CDC to help
support rural public health and increase access to water fluoridation. The feeder system
itself is NSF/ANSI/CAN Standard 61 and NSF/ANSI 372 certified. The tablets or pellets are
NSF 60 certified.
This system is cost‐effective for smaller water systems that serve a population of 8,000
people or less and use less than 1,00,000 gallons of water per day. It increases operator
safety by eliminating the need to hand transfer FSA, exchange totes or carboys, and by
using low‐dust generating tablets. The tablets can be stored in the self‐sealing 5‐gallon
bucket indefinitely as long as the lid remains closed and locked. The system is self‐
contained and has a built‐in containment system with the bottom grate. The day tank
requirement eliminates over‐fluoridation possibilities as it does not tap directly into the
water system. It has a clear tank for easy glance to ensure the tablets are at the
appropriate level and has built‐in testing valves.

22

The Office of Dental Health in conjunction with the University of Missouri – College of
Engineering, developed a one‐hour online training for water operators, decision makers,
and the general public. This training is approved for continuing education hours through
DNR.
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