CITY OF ORILLIA

TO: Council Committee

FROM: Public Works Department

REPORT NO.: PW-12-043

DATE: July 6, 2012

SUBJECT: Executive Summary — Public Consultation on Fluoridation Report

Recommendation

THAT Council receive this report and approve a resolution stating the following:

WHEREAS Council may by by-law establish, maintain, and operate a fluoridation
system in connection with the City of Orillia’s waterworks system, as authorized by the
Fluoridation Act, and as regulated by the Ministry of the Environment;

WHEREAS at the Global Consultation on Oral Health Through Fluoride (2006), the
World Health Organization, the World Dental Federation and the International
Association for Dental Research reaffirmed the efficiency, cost-effectiveness, and safety
of the daily use of optimal fluoride to prevent dental decay, and confirmed that universal
access to fluoride for dental health is a part of the basic human right to health;

WHEREAS the U.S. Centers for Disease Control and Prevention declared fluoridation of
drinking water to be one of the ten great public health achievements of the 20th century;

WHEREAS in June of 2011, Health Canada released the results of a multi-year,
systematic review of the health risks associated with fluoride in drinking water and
concluded that “The weight of evidence from all currently available studies does not
support a link between exposure to fluoride in drinking water at 1.5 mg/L and any
adverse health effects...”:

WHEREAS the aforementioned Health Canada review also stated that “... the optimal
concentration of fluoride in drinking water for dental health has been determined to be
0.7 mg/L for communities who wish to fluoridate. This concentration provides optimal
dental health benefits and is well below the MAC (Maximum Acceptable Concentration
of 1.5 mg/L) to protect against adverse effect”,

WHEREAS in its April 2009 position statement, the Board of Health for the Simcoe
Muskoka District Health Unit concludes that “optimally fluoridated drinking water should
be available to all residents on municipally supplied drinking water systems.”

THEREFORE BE IT RESOLVED THAT the Corporation of the City of Orillia supports
the fluoridation of the City of Orillia’s drinking water.
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THAT a capital budget of $180,000 be established for implementation of fluoridation
funded from the Water and Wastewater Reserve.

AND THAT Council Committee consider this report at its July 2012 meeting and that a
Council decision on any recommendation from Council Committee be deferred until the
August 2012 Council meeting, to allow sufficient time to consider the information
provided.

Background

As directed by Council, the Public Works Department has undertaken a public
consultation process to consider fluoridation of City drinking water, with the assistance
of the Simcoe Muskoka District Health Unit (SMDHU). A brief presentation was made by
SMDHU to Council Committee at its meeting held on June 20, 2011. The SMDHU is the
lead advisor to the City on public health issues and works closely with the City to ensure
drinking water safety. The public consultation was carried out with the general
objectives of being open, transparent, and respectful, raising awareness, and providing
opportunities to hear and be heard on the subject of fluoridation. The process also
sought to provide Council with unbiased and factual information, and to assist with
answering some key policy questions.

Public Consultation Overview

Over the period of October 2011 to May 2012, public consultation included: two public
forums and six community group presentations, as well as a media briefing,
presentations to City staff, a presence on the City’s website, and communication with
local media and the public in general. Also, Orillia Citizens Against Fluoridation made a
deputation to Council at its May 7, 2012 meeting. Correspondence has been primarily
via email or letter, and local media have provided ongoing coverage of the issue. The
City’s consultation has drawn the attention of national and international anti-fluoridation
groups and has prompted the start of a local group. While not large enough to be a
representative sample of the population, a significant amount of the correspondence
received has been from those opposed to fluoridation.

Background on Fluoride and Fluoridation

Fluorine is found abundantly in the earth’s crust in the form of the fluoride ion. Small
amounts of fluoride are present in all water sources. Orillia’s drinking water naturally has
a fluoride content of about 0.2 mg/L. Fluoridation consists of the controlled addition of
fluoride ions to water with naturally low fluoride levels, thereby raising the fluoride
content to an optimal level for the promotion of dental health. Health Canada has
determined the optimal concentration to be 0.7 mg/L and the Maximum Acceptable
Concentration to be 1.5 mg/L. Fluoridation has been practiced in Canada and the U.S.
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since 1945 and is endorsed by a long list of national and international health
organizations, as well as several local ones. In Ontario, the fluoridation decision is made
at the municipal level, as authorized by the Fluoridation Act.

Since 1997, there have been 18 major systematic reviews and reports of water

fluoridation and the effect of fluorides conducted in Europe, the United Kingdom,

Ireland, Australia, the United States and Canada. The overall conclusions from these

reviews and reports are:

e Water fluoridation is still effective against dental cavities even when other sources of
fluoride, e.g. toothpastes, topical fluorides, are used.

e Water fluoridation benefits all residents served by community water supplies,
regardless of their age, education or their social or economic status.

e Community water fluoridation is the most efficient method, in terms of overall costs
and population coverage, for the prevention of dental decay in the population.

e Water fluoridation is safe. Credible scientific research finds no evidence of increased
risk of cancer, bone disease, kidney disease, fluoride toxicity, thyroid suppression,
neurotoxicity or birth defects.

¢ Dental fluorosis can occur with excessive consumption of fluoride. This occurs in the
Canadian population very rarely in its severe form, which has been declining in
frequency since 1996. Mild and moderate fluorosis consists of white striations
(streaks) on the teeth that are only visible during professional dental examination. A
review of the data from the literature reviews does not find an elevation of fluorosis
of aesthetic concern at the concentrations for CWF of 0.7 mg/L recommended by
Health Canada.

Fluoridation is practiced in many countries and provides an estimated 370 million
people with optimally fluoridated drinking water worldwide. Water fluoridation is
practiced in European countries including: the United Kingdom, the Irish Republic,
Spain, Poland, and Serbia. In addition, Germany, Switzerland and France add fluoride
to salt as an alternative. Fluoridated water is supplied to about 74% of the population in
the U.S., 45% in Canada, and 70% in Ontario.

Oral Health in Orillia

Orillia’s municipal water supply has never been fluoridated. Analysis of the data from
dental screening of school-aged children conducted by the Simcoe Muskoka District
Health Unit demonstrates that, in Simcoe Muskoka, children in communities with water
fluoridation have fewer cavities than those in communities with non-fluoridated
municipal water. Among the 10 largest communities in Simcoe Muskoka, elementary
school children in Orillia have the most severely decayed teeth. This represents a 66%
higher decay rate than elementary school children in fluoridated areas of Simcoe
Muskoka.

In addition, severe dental decay is more prevalent in Orillia. There are significantly more
children in Orillia with approximately half their teeth affected by decay compared to
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fluoridated areas of Simcoe Muskoka, and the City of St. Thomas, a demographically
similar community with fluoridated water.

Financial Impact

Hydrofluorosilicic Acid (HFSA) is the most commonly used fluoridation product in North
America and it is the most suitable product for use in Orillia. Operating costs for
fluoridation systems are estimated to be $25,000 per year. The capital cost estimate is
$160,000 to $180,000 and includes equipment, installation and modifications to ensure
worker safety.

The cost of providing CWF in Orillia is estimated to be less than $1 per person per year,
based on the total operating and capital costs and assuming a 30 year life for the
capital. This compares very favourably with the current spending for the Children in
Need of Treatment (CINOT) and the Ontario Works Dental Programs. It is also much
less than estimated costs to provide topical fluoride application through public health
hygienists ($650,500 annually) or private dentists ($1.4 million annually).

Concerns Raised and Analysis — Health Concerns

Overall, Health Canada's review of the available science concludes “...the weight of
evidence does not support a link between exposure to fluoride in drinking water at 1.5
mg/L and any adverse health effects including immunotoxicity, reproductive and/or
developmental toxicity, genotoxicity, and/or neurotoxicity.” It also concludes that the
evidence does not support a link between exposure to fluoride in drinking water and
cancer or intelligence quotient deficit. Below is a brief summary of evidence with respect
to some specific health concerns — more detail is included in the full report:

e Thyroid function — The European Commission’s Scientific Committee on Health
and Environmental Risk (SCHER) report states: “Human studies do not suggest
adverse thyroid effects at realistic human exposures to fluoride.”

¢ Kidney function — Data is too limited to determine any negative health effects on
kidney function or on those with kidney disease from the consumption of water
with fluoride concentrations of those with CWF (0.7 mg/L).

e Skeletal Fluorosis — Based on Health Canada’s review, skeletal fluorosis is not a
risk from water that has adjusted fluoride levels, as very high levels of fluoride
intake are required before skeletal fluorosis will develop.

e Dental fluorosis — Occurs during tooth development, from birth to about five years
of age, if higher than optimal levels of fluoride are ingested. After the enamel is
completely formed, dental fluorosis cannot occur. Health Canada states that very
mild and mild dental fluorosis in Canada is not elevated, and that since 1996
there has been an “overall decreasing trend of dental fluorosis in Canada”.
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Concerns Raised and Analysis — Fluoride Exposure

The total intake of fluoride from all sources (water, beverages, food, air, and toothpaste)
was estimated in the Health Canada review as a key consideration in the determination
of their recommendations. The concentrations recommended for community water
fluoridation were determined to result in fluoride consumption levels that are safe and
effective in preventing cavities.

The Scientific Committee on Health and Environmental Risk (SCHER) found that no
experimental data exists on the dermal absorption of fluoride from water, and suggests
that because fluoride is an ion it is not expected to be absorbed through the skin when
in a water solution with near neutral pH. SCHER also states that the inhalation of
fluoride from showering or bathing is unlikely to contribute significantly to the body’s
intake of fluoride in the general population.

Health Canada advises that it is safe to prepare infant formula with optimally fluoridated
drinking water. This maximizes the protective role of fluoride during the development of
the permanent teeth while minimizing the risk of dental fluorosis.

Concerns Raised and Analysis — Ecological Considerations

Although all natural water sources contain fluoride ions, very high levels of fluoride can
be harmful to the aquatic environment. Discharges from Orillia’s wastewater treatment
centre are regulated by the Ontario Ministry of the Environment’s Provincial Water
Quality Objectives, of which there is no objective for fluoride. Fluoride concentrations
are not decreased significantly through the sewage treatment process; effluent levels
are estimated to be 0.5 to 0.6 mg/L due to dilution factors. The 2011 report by the
European Commission’s Scientific Committee on Health and Environmental Risks
(SCHER), concludes that fluoridation of drinking water “does not result in unacceptable
risk to water organisms.”

The Canadian Council of Ministers of the Environment (CCME) has established a non-
regulatory Interim Guideline for total inorganic fluorides of 0.12 mg/L for the protection
of freshwater life, which includes a safety factor of 100. British Columbia’s Freshwater
Aquatic Life Guideline for Fluoride was revised in Sept 2011 to be 0.4 mg/L, which also
uses a safety factor of 100. BC’s guideline also suggests hardness-based, site specific
objectives. Using this approach for Lake Simcoe, results in a toxicity-based guidance
value of 147 mg/L, and a protective value of 1.5 mg/L. Impacts to aquatic life are
unlikely to occur until concentrations exceed 1 mg/L for extended periods of time.
Fluoridated drinking water is well below this concentration and would not be expected to
impact aquatic life.

Concerns Raised and Analysis — Ethical and Philosophical Considerations

In a recent report that examined the ethical implications of fluoridating community water
systems, the Québec Public Health Ethics Committee concluded: “the benefits of
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fluoridation outweigh its potential negative effects on health and the environment and
that such benefits justify impinging on the freedom of choice of people who do not wish
to have their water fluoridated.” The committee found it legitimate, from an ethical
perspective “to require fluoridation of drinking water in Québec municipalities with
populations of 5,000 or more in order to reduce tooth decay, especially among children
and the socioeconomically disadvantaged.”

In this report, the Public Works Department has recommended the fluoridation of the
City of Orillia’s drinking water. This recommendation is based upon the
recommendations of the World Health Organization, Health Canada, Ontario’s Chief
Medical Officer of Health, and the Medical Officer of Health for the Simcoe Muskoka
District Health Unit, and on the understanding that these individuals and organizations
are committed to making decisions and recommendations based upon current scientific
evidence.

Concerns Raised and Analysis — Operational and Occupational Health and Safety

Hydrofluorosilicic acid (HFSA) is supplied in a concentrated form and, in this form, is a
corrosive acid that must be handled with appropriate precautions. Material safety data
sheets (MSDS) and worker education and training programs help to ensure worker
safety. WSIB reports zero lost time injuries of municipal water systems workers related
to fluoridation chemicals in the last five years.

HFSA certified for use in drinking water is not classified as hazardous waste in Canada,
but is identified as a dangerous good under the Transportation of Dangerous Goods
Regulations and has been classified as a Class 8 corrosive substance. In the rare event
an accident occurs during transport of HFSA, there are trained, equipped and qualified
agencies and services using established Hazmat procedures to isolate, control and
clean-up any hazardous spills that may occur.

Today’s equipment allows water treatment personnel to easily monitor and maintain the

desired fluoride concentration. It is anticipated that Orillia’s fluoridation feed systems

would add fluoride prior to the entrance of the chlorine contact chamber and monitor

fluoride levels near to the discharge from this chamber. Feeder output would be

adjusted based on fluoride levels detected by the fluoride analyzer. Safeguards used to

ensure that fluoride adjustment is within the recommended range may include:

e Continuous monitoring of fluoride levels before water enters the distribution system,
using online fluoride analyzers.

e Electrical interlocking of fluoride feed pumps so that the fluoride feed system cannot
operate unless water is being produced.

e Use of a day tank with systems that use bulk storage, so that only a limited supply of
chemical is directly connected to the suction side of fluoride feed pumps.

e Periodic sampling of fluoride levels throughout the water distribution system.

e Use of weigh scales for day tanks or drums and regular monitoring of weights to
provide a redundant check of the amount of fluoride being fed.
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Concerns Raised and Analysis — Source and Purity of Fluoridation Additives

HFSA is produced from phosphorite rock for intended use as a drinking water
fluoridation additive. It is primarily manufactured as a co-product along with phosphoric
acid used in the production of fertilizer. HFSA is not a waste product of this process and
there is no requirement for fertilizer companies to dispose of it. Approximately 65% of
HFSA production is for water fluoridation; the remainder is used primarily in the
manufacture of solar panels.

HFSA is the most common water fluoridation additive used and the two other additives
are derived largely from it. The Ontario Ministry of the Environment requires that HFSA
added to drinking water meet the NSF/ANSI Standard 60: Drinking Water Chemicals -
Health Effects, which is even more stringent than the Standard for fluoride used to
produce pharmaceuticals. The NSF 60 Standard requires that impurities be limited to
levels that are ten times lower than the maximum level set by Health Canada. In a
comprehensive review of test results compiled by NSF, levels of arsenic in one hundred
percent of samples met this criterion when HFSA was added to drinking water at its
maximum use level (i.e. to add 1.2 mg/L Fluoride ion). Orillia would add HFSA at less
than half the maximum use level (i.e. to add 0.5 mg/L Fluoride ion).

A Certificate of Analysis would be required to be provided with each shipment of HFSA,
and City staff will be required to review it to ensure that the product has been tested to
meet the NSF 60 Standard. This is also the method of verification used for shipments of
other water treatment additives: City staff do not perform independent sampling and
testing of shipments.

Concerns Raised and Analysis — Legal Liability

Section 19 of the Safe Drinking Water Act includes Orillia’s Municipal Councilors among
those who could be charged with an offence if they fail to exercise their responsibilities
toward the operation of the water system. Subsection (5) explicitly states that no person
will be considered to have failed in their duties if they relied in good faith on a report of a
person whose professional qualifications lend credibility to the report.

With respect to drinking-water fluoridation, the Director of Public Works, a Professional
Engineer, has provided this report recommending that Council support the
implementation of fluoridation of the City of Oirillia’s drinking water. This
recommendation is based upon recommendations of the World Health Organization,
Health Canada, Ontario’s Chief Medical Officer of Health, and the Medical Officer of
Health for the Simcoe Muskoka District Health Unit. These individuals and organizations
have advised that not only does drinking-water fluoridation cause no harm, but that it
provides significant oral health benefits.

The City’s Engineers who oversee the water system do not anticipate any concerns with
the design, implementation and monitoring of fluoridation systems for the City’s water
system that are safe and reliable, both for City staff and for the public in general.
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While the legality of fluoridation has been raised in humerous cases in the U.S. and a
few in Canada in the last sixty years, the courts have viewed fluoridation as a proper
means of furthering public health and welfare.

Summary

Council will have to weigh the balance of pros and cons in making a decision on
fluoridation. While the science available strongly supports fluoridation, the response of
the citizens of Orillia to the practice must also be considered. Comprehensive reviews of
all relevant studies have been completed by reputable health agencies around the world
that conclude that the weight of evidence is in favour of fluoridation — it is safe, effective,
and economical.

Public opinion on fluoridation in Orillia is divided. Approximately 85% of individuals
submitting input during the public consultation process have been opposed. However,
independent polling conducted as recently as 2011 indicated that 64% of randomly
selected Oirillians supported adding fluoride to public drinking water, with 25% opposed,
and 11% undecided. Freedom of choice will be limited for individuals who are opposed
if fluoridation proceeds.

Council will have to judge whether they are satisfied with the conclusions of our nation’s
health experts, and whether the public response is significant enough to warrant going
against their advice.

The objectives of the public consultation process have been achieved in addition to
answering some key policy questions. Staff are recommending that Council support the
fluoridation of the City of Orillia’s drinking water, and establish a capital budget for
implementation.

Prepared and Recommended by:

Jason Covey, P. Eng. Peter Dance, P. Eng.
Water/Wastewater Engineer Director of Public Works
Enclosed:

- City of Orillia Public Consultation on Fluoridation Report, July 2012
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1. Introduction

The Public Works Department’s report on its findings to date regarding fluoridation of
City drinking water is presented below. This report has been prepared with the
assistance of the Simcoe Muskoka District Health Unit (SMDHU), who is the lead
advisor to the City on public health issues. The Health Unit is governed by a Board of
Health that operates under Ontario’s Health Protection and Promotion Act (HPPA). This
Act provides the legislative mandate for boards of health. The guiding purpose of the
HPPA is to: “...provide for the organization and delivery of public health programs and
services, the prevention of the spread of disease and the promotion and protection of
the health of the people of Ontario. (R.S.0. 1990, c. H.7, s.2). The City works with the
Medical Officer of Health to ensure the safety of drinking water, and is compelled to do
so under the Safe Drinking Water Act.

Correspondence received during the public consultation is included in Appendix A. Due
to the amount of correspondence received and the number of issues raised, response
to individual questions was not practical. Based on a review of the input received
throughout the public consultation and further research, the issues were summarized
and addressed in this report.

The City of London, Ontario recently reviewed its practice of water fluoridation.
London’s administration, along with the Middlesex-London Health Unit, presented a
thorough report to its Council. Several portions of London’s report were relevant to
Orillia and have been used or adapted in this report where noted. The entire London
report is included in Appendix L for reference.

2. Public Consultation Process Overview

2.1. Background And Objectives

At the meeting of Council held on March 9, 2009, the Public Works Department was
requested to report on the cost of implementing a fluoridation program in the City’s
water system. This request was made further to the Simcoe Muskoka District Health
Unit's (SMDHU) 2009 report Focus on Health STATS — Oral Health in Simcoe and
Muskoka. In that report, the Health Unit (which has largely non-fluoridated communities
within its jurisdiction) compared its rate of tooth decay in children 5 to 13 years of age
against other health units across Ontario. The data showed that the children of Simcoe
Muskoka had consistently higher rates of decay than those in the other health unit
jurisdictions with higher percentages of the population receiving fluoridated municipal
water.

Subsequently, Council directed staff, in conjunction with SMDHU, to develop a public
consultation process on fluoridation (PW-09-036).

Preliminary meetings were held with the Health Unit in regards to the consultation in
early 2009. However, due to the anticipated significant workload associated with the
pandemic HIN1 and G8 Summit on the Health Unit, the recommendation to defer the
consultation until 2011 (PW-09-082) was adopted by the Council on October 26, 2009.
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With reference to a Council Committee report (PW-11-041) from the Public Works
Department, Council adopted at its June 27, 2011 meeting that staff be authorized to
proceed with public consultation in cooperation with the Simcoe Muskoka District Health
Unit in 2011, regarding possible fluoridation of the City’s drinking water. A brief
presentation was also made by SMDHU to Council Committee at its meeting held on
June 20, 2011.

Subsequently, Council approved the schedule and actions to conduct a public
consultation process with the assistance of SMDHU, at its September 19, 2011 meeting
(PW-11-058). The expressed goal of the public consultation process is to assist Council
to make an informed decision about community water fluoridation in Orillia.

The objectives of the public consultation process are:

e To provide Council with unbiased and factual information about community water
fluoridation.

e To raise the level of awareness about community water fluoridation among the
citizens of Orillia.

e To provide an opportunity for citizens of Orillia to hear about and be heard about
community water fluoridation.

e To achieve an open and transparent consultative process that will respect and
address the views and concerns of the citizens of Orillia.

In addition, the public consultation was to assist in answering key policy questions such
as:

What is the potential health benefit for the Orillia community?

What are any potential negative health impacts?

What are the common public views, perceptions and concerns?

What are the potential costs and benefits to the community?

What is the overall degree of public support or opposition?

2.2. Recap Of Process

The public consultation has been carried out according to the following schedule of
activities:

October to December 2011

A new section was created on the City’s website devoted to fluoridation. This initially
included details of the public consultation process, some basic information about
fluoridation, and a link to the SMDHU'’s fluoridation page. Notice of important dates and
events were also posted periodically.

SMDHU also began to engage local dentists and doctors to provide information about
fluoridation to their patients.

December 2011 to May 2012

Information sessions were conducted with City staff from the Water Filtration Plant,
Waste Water Treatment Centre, Municipal Operations Centre (Water and Sewer staff),
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and Engineering (front desk staff). The public consultation process was reviewed and
SMDHU gave a thorough presentation on the topic of fluoridation. Feedback from staff
was obtained following the presentations and these comments, questions, and
responses were recorded (See Appendix B).

Information sessions were also delivered to community groups where there was interest
and opportunity to do so. Time for feedback was included at each session and
comments, questions, and responses were recorded (see Appendix C). Sessions were
delivered to the following groups: The Intelligent Elders Senior's Club of Oirillia,
Muskoka Simcoe Dental Society, Orillia Soldiers’ Memorial Hospital Grand Rounds,
Orillia Chapter Simcoe County Alliance to End Homelessness (SCATEH), Chamber of
Commerce Board, and the Rotary Club of Orillia.

A media briefing was arranged on January 23, 2012 to provide information to local
media and obtain initial feedback. A record of the feedback obtained during this session
is also included in Appendix C.

Also during this time, the SMDHU further developed its community engagement
strategy. This included producing an information kit for distribution to stakeholders
beginning in January (See copy of info kit in Appendix E). In April the health unit
undertook a paid advertising campaign (print and radio) to promote Oral Health Month.
Key messages included how to prevent cavities, oral health services offered by the
health unit, and the benefits of community water fluoridation (see Appendix F).

February 29, 2012

The first community open forum was held and included: information tables, formal
presentations from ten individuals, and a time for questions and comments from the
public. Various groups and individuals supporting and opposed to fluoridation took
advantage of all three noted elements.

19 questions were received at this public forum on topics that included: Health
Canada’s Review of Fluoride in Drinking Water, effects on IQ, recent decisions on
community water fluoridation in Canada, environmental concerns, transportation safety,
source and purity of fluoridation additives, fluoride exposure, local public opinion on
fluoridation, cost effectiveness, ethical considerations.

Appendix D contains materials from this forum and includes: copies of the
presentations, a list of questions and comments received, and prepared responses.

February to May 2012

Preparation of the staff report including: evaluation of and research on public input,
comments, and presentations received prior to the published deadline of March 30,
2012.

May 7, 2012
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Although not in the original schedule, Canadians Opposed to Fluoridation presented a
deputation to Council.

May 29, 2012

The second community open forum was held including a presentation of the draft staff
report followed by a question and answer period. 32 questions and comments were
received and responded to by a panel that included representatives from the Simcoe
Muskoka District Health Unit, Health Canada, and the City. Questions included topics
such as: the effectiveness of fluoridation, the public consultation and Council decision-
making process, dental fluorosis, fluoride exposure, fluoridation additives, factors
affecting oral health (i.e. nutrition, socio-economic factors), recent decisions on
community water fluoridation in Canada, cost effectiveness, freedom of individual
choice, fluoridation’s effect on lead levels water, and potential health effects.

Materials from this forum are included in Appendix M including: a copy of the
presentation slides, questions and comments received, and the responses given.
Additional information was also promised for a few of the specific questions received,;
this information is also included in Appendix M.

June 13, 2012

Following a deputation from the Orillia Citizens Against Fluoride group at the meeting of
the Waste Management Advisory Committee (WMAC) on May 23, 2012, the committee
passed a motion recommending that the City’s water not be fluoridated at its meeting on
June 13, 2012.

2.3. Public Correspondence

Correspondence received prior to March 30™, 2012 is included in Appendix A-1 and
consisted of 271 emails, 16 letters, and 15 written comments submissions, and 4
petitions (opposed to fluoridation). Of the emails, 129 were automatically generated by a
website that hosted one of the petitions, each simply requesting that Mayor and Council
vote against fluoridating Orillia’s water supply. Of the remaining emails, 55 were
submitted by only five individuals. All correspondence was acknowledged with an initial
response and any concerns further investigated as necessary.

The medical and dental community submitted several correspondence items to express
their support for fluoridation in Orillia. These included: Orillia Soldiers’ Memorial
Hospital, the Chief Medical Officer of Health of Ontario, Association of Supervisors of
Public Health Inspectors of Ontario, Muskoka-Simcoe Dental Society, Ontario
Association of Public Health Dentistry, Community Health Nurses Initiatives Group,
Canadian Dental Hygienists Association, as well as several local dentists and
hygienists.

The majority of individuals who contacted the City were either from the City of Orillia or

the surrounding area. However, about one third of the individuals were from outside the
area: from other parts of Ontario, Canada, the U.S. and from across the world. This is
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indicative of the controversial nature of the water fluoridation issue worldwide. In total,
191 individuals provided input prior to the March 30" deadline.

Approximately 85% of these individuals have indicated that they are opposed to
fluoridation of the City’s drinking water for a variety of reasons (12% in favour and 3%
did not specify). The most common concerns raised were regarding potential negative
health impacts (27% of the correspondence) and the source and purity of fluoridation
additives (25% of the correspondence). Also, a significant amount of input was received
(ranging between 8% and 16% of correspondence) that raised concerns regarding:
possible fluoride over-exposure

the effectiveness of fluoridation in improving dental health

the individual’s right to freedom of choice

the advice of public health experts may be flawed

potential adverse environmental impacts

legal liability for staff and Council

cost effectiveness

About one third of the correspondence did not raise a particular issue but simply stated
their opposition to fluoridation.

Further public input was invited following the second public forum and release of the
draft report up until June 15™, 2012. 40 emails were received from 28 individuals and
this correspondence is included in Appendix A-3. Approximately 86% of these
individuals were opposed to fluoridation, with 7% in favour, and 7% did not specify.

Correspondence received between March 30" and May 29", 2012 is also included in
Appendix A-2.

3. Public Support For Fluoride In Orillia

According to the Rapid Risk Factor Surveillance System (RRFSS), a telephone survey
of a random sample of 100 adults (aged 18 years and older) each month in Simcoe
Muskoka regarding topics of importance to public health, 64% (95% confidence interval:
56%-71%) of randomly selected adults who reside in Orillia supported adding fluoride to
public drinking water for the 2009 and 2011 cycles combined (Figure 1). Respondents
were asked: “Do you support or oppose adding fluoride to public drinking water when
the natural amount is too low to help prevent tooth decay?”

Figure 1: Support for Community Water Fluoridation in Simcoe Muskoka and Orillia
Based on a Population-Based Survey.
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Percentage of Adults (18+) Who Support or Oppose Adding Fluoride
to Public Drinking Water, Simcoe Muskoka and Orillia, 2009-2011

100%
90% [ Confidence Interval

80%

70%
60%

B Support

B Oppose

50% -

O Don't know

40% -
30% A
20% -

-
L

10% - .
25l 1%
0% - .

Per cent of adults (18+) that suport CWF

Simcoe Muskoka (2011) Orillia (2009-2011 combined)

Data source: Rapid Risk Factor Surveillance System (RRFSS), Simcoe Muskoka District Health Unit,
Cycles 1-3 (2009), 7-9 (2011)
*=Interpret with caution due to high variability

RRFSS is conducted by a third party (the Institute for Social Research at York
University) on behalf of health units and uses random digit dialing. Public opinion data
on a province-wide scale is also included for reference, in Appendix O 2. Telephone
surveys are subject to non-response bias because not everyone has a phone. However,
the number of people with a phone is higher and more representative than the number
of people who read a local on-line newspaper, for example, so RRFSS is more valid
than a survey conducted by the media of their audiences. The fact that telephone
owners are randomly sampled minimizes the voluntary response bias.
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4. Background

4.1. What Is Fluoride And Fluoridation?

Fluorine is an abundant element, found in the earth’s crust in the form of the fluoride
ion. As a gas, fluorine does not occur in its free state in nature, but exists only in
combination with other elements as a fluoride compound. Fluoride compounds are
components of minerals in rocks and soil. Water passes over rock formations and
dissolves the fluoride compounds that are present, releasing fluoride ions. The result is
that small amounts of fluoride are present in all water sources. A range of natural
fluoride concentrations can be found in water across North America. The level of
fluoride in water depends on the type of rocks and presence of minerals bearing
fluoride. Most groundwater contains low concentrations (< 0.5 mg/L) of fluoride. High
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levels of fluoride in groundwater are generally found in geological belts composed of
either volcanic rock, granitic and gneissic rocks, or are in mountainous areas with
marine sediments (i.e. Iraqg, Iran, southern USA, southern Europe, East African Rift
system).! Orillia’s drinking water naturally has a fluoride content of about 0.2 mg/L.

Fluoridation consists of the controlled addition of fluoride ions to water with naturally low
fluoride levels, thereby raising the fluoride content to an optimal level for the promotion
of dental health. Health Canada has determined the optimal concentration of fluoride in
drinking water for dental health to be 0.7 mg/L for communities who wish to fluoridate.
This concentration provides optimal dental health benefits and is well below the
Maximum Acceptable Concentration (1.5 mg/L) to protect against adverse effects.

References

1. Fawell J, Bailey K, Chilton E, Dahi E, Fewtrell L, Magara Y. (2006). “Fluoride in Drinking Water” World
Health Organization.
http://www.who.int/water_sanitation_health/publications/fluoride_drinking_water_full.pdf

4.2. International / National History

In the early 1900s research was conducted by Dr. Frederick McKay, an American
dentist, into the cause of a form of mottled teeth called “Colorado Brown Stain” (later
recognized as severe fluorosis) which were also cavity-free. Research was continued
by others in the 1930s and 40s, which focused on the relationships between fluoride
concentration, fluorosis and tooth decay. It was established that 1 ppm (1mg/L) fluoride
was associated with substantially fewer cavities and a mild increase in fluorosis that
was of no medical or cosmetic concern. The first community water fluoridation program
began in 1945 in Grand Rapids, Michigan, and the first Canadian city to begin
fluoridation was Brantford, Ontario, later that same year.

Community Water Fluoridation in Canada began in 1945 with the Sarnia-Brantford-
Stratford study. In an era where fluoride was not available by other means, the decay
scores in optimally fluoridated Brantford decreased to match the scores in naturally
fluoridated Stratford, while the scores in non-fluoridated Sarnia remained high over the
11 years of the study. Similarly, the percentage of cavity free children in Brantford rose
from about 5.71% to 38.4% during the study period. The conclusion from this and other
studies was that community water fluoridation is effective in reducing the severity and
prevalence of tooth decay in children.*

By 1950 community water fluoridation was official policy of the United States Public
Health Service, and by 1960 50 million Americans had access to fluoridated water.
Between 1971 and 1991 the prevalence of any dental caries among children aged 12 to
17 years declined from 90.4% to 67%; severity declined from 6.2 decayed / missing /
filled teeth to 2.8 per child.?

As of 2010, approximately 66% of Americans have access to fluoridated drinking water.
As of 2007, approximately 45% of Canadians have access to fluoridated drinking water,
as do approximately 76% of Ontarians.
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4.3. Opposition To Water Fluoridation

Opposition to community water fluoridation has existed since it was first implemented in
the 1950s. Those opposed to fluoridation present several different arguments that range
from concerns over the negative health effects of fluoride to the harm it does to the
environment.

The 1950s and early 1960s were generally thought of as high points of scientific
optimism and faith in experts. But in reality there was a growing anxiety about medical
and scientific progress and expert opinion. People were frightened of nuclear fallout,
DDT and other pesticides. There was growing anxiety that medical professionals and
scientific research might be influenced by large corporations. There was a growing
interest in alternative medicine. Under these circumstances, CWF became a flashpoint
as cities across the U.S. and Canada debated whether or not to fluoridate their water.

By the late 1960s and early 1970s a mistrust of medical experts and the government
became more pronounced. Those opposed to fluoridation put forth arguments that
appealed to those on both the right (e.g. individual rights) and the left (e.g.
environmentalists) of the political spectrum. The main arguments against water
fluoridation included:

« Health allegations: That fluoride accumulates in the body; people are allergic; it
causes cancer, heart disease, kidney disease, damages intelligence, skeletal
fluorosis; environmental toxicity, etc.

* Industrial allegations: It's a “toxic hazardous waste product of the aluminum
industry”; it's a means for the aluminum industry to get rid of toxic waste which is
costly to dispose of properly. Some suggested fluoridation was a Communist
plot.

« Environmental concerns: fluoride is a toxic pollutant and is dangerous to aquatic
life.

« Civil libertarian issues: a conflict between individual rights and the common good;
forced “medication” without consent (legal challenges raised).

« Mistrust of government and scientists: decisions by “elitist” groups (health
professionals, government, scientists) are based on the interests of large
corporations and therefore cannot be trusted.

« Doubts about effectiveness: study results about effectiveness of fluoride to
prevent dental decay are questionable.

Many of the arguments outlined above continue to be raised today by those opposed to
fluoride, despite the large number of studies done over 65 years that provide evidence
of the effectiveness of CWF as a preventative measure for tooth decay, and that
discount the claims made in many of these arguments.
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4.4. Orillia History

Council originally passed a by-law to authorize the town to go ahead with fluoridation in
June of 1966. Fluoridation had not commenced and, further to a citizen petition, the
decision to fluoridate was overturned by a plebiscite in December of the same year,
during municipal elections. Fluoridation was again discussed in the 1980s but was not
pursued. In 2009, the Simcoe Muskoka District Health Unit’s report on the state of Oral
Health caught Council’'s attention and a public consultation was approved. This
decision was reaffirmed by the new Council in June of 2011.

4.5. National And International Organizations That Support Fluoridation

Community Water Fluoridation is supported by a growing list of more than 125 North
American and international organizations that recognize its public health benefits for
preventing dental decay (See Appendix G). This list includes:

Canadian Association of Public Health Dentistry
Canadian Cancer Society

Canadian Dental Association

Canadian Paediatric Society

Canadian Public Health Association

Health Canada

American Cancer Society

FDI World Dental Federation

Pan American Health Organization

U.S. Public Health Service

U.S. Centers for Disease Control and Prevention (CDC)
World Health Organization

4.6. Local And Provincial Health Organizations That Support Fluoridation

Simcoe Muskoka District Health Unit Board of Health

Leadership Council of the North Simcoe Muskoka Local Health Integration Network
Muskoka Simcoe Dental Society

Board of Directors, Orillia Soldiers’ Memorial Hospital

Department of Family Medicine, Orillia Soldiers’ Memorial Hospital

Department of Paediatric and Neonatal Medicine, Orillia Soldiers’ Memorial Hospital
Medical Advisory Committee, Orillia Soldiers’ Memorial Hospital

Diabetes Education Centre, Orillia Soldiers’ Memorial Hospital

Georgian College Dental Health Programs Faculty and Staff

Ontario Association of Public Health Dentistry

Royal College of Dental Surgeons of Ontario
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Chief Medical Officer of Health of Ontario

Ontario Medical Association

Association of Local Public Health Agencies (alPHa)
Ontario Dental Association

Ontario College of Dental Hygienists

4.7. Organizations Opposed To Fluoridation
Organizations opposed to fluoride include the following:

Orillia Citizens Against Fluoridation

Canadians Opposed to Fluoridation

Fluoride Action Network

Canadian Association of Physicians for the Environment
Council of Canadians

International Academy of Oral Medicine & Toxicology
Great Lakes United

Keepers of the Well

4.8. Fluoridation Act

In Ontario, the responsibility of fluoridation of drinking water supplies is a decision that is
made by each municipality, as authorized by the Fluoridation Act. Under the Act,
Council may by by-law establish, maintain, and operate a fluoridation system in
connection with the waterworks system. Council also has the option to put the question
to the electorate prior to passing the by-law, but are not required to do so, under the
Act.
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5. Overview Of Fluoridation And lts Benefits

Community water fluoridation (CWF) is proven as a safe and effective method of
preventing tooth decay for the entire population. It has been studied for more than 60
years and an abundance of research exists that provides evidence as to its benefits.*?®
CWEF is recognized as one of the 10 great public health achievements of all time?*

CWF benefits all residents regardless of their age, education, social or economic status,
or ability to access regular dental care. People living in areas with CWF have rates of
tooth decay that are 20 to 40 per cent lower than those who do not have this benefit.?
CWEF is especially beneficial to children. Based on 35 original studies, communities that
fluoridate their water show a 14.3% to 15.5% increase in children free of dental decay,
and a reduction of 2.61 decayed/missing filled teeth per child.** The cavity reduction
benefits of CWF go beyond other good oral health behaviours, such as brushing with
fluoridated toothpaste and regular dental care (including topical application of fluoride),
and getting proper nutrition.
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Many countries around the world - including some in North and South America,
Australia, Asia and Europe - have access to optimally fluoridated drinking water through
the addition of fluoride to the water system. This represents an estimated 370 million
people who have access to optimally fluoridated drinking water. In addition, an
estimated 50 million people live in communities throughout the world that have naturally
fluoridated drinking water at sufficient concentrations to prevent cavities.? In the United
States, almost three-quarters of U.S. residents receive fluoridated water through
community water systems, or about 204 million residents. This represents a nine per
cent increase (from 65% to 73.9%) between 2000 and 2010 of the U.S. population who
are receiving fluoridated water through public water supplies.?®

In Canada, about 45 per cent of the population has access to fluoridated drinking water.
In Ontario, 70 per cent of the population lives in communities with CWF.?” The first
community in Ontario to add fluoride to its community water supply was Brantford in
1945. Many communities followed suit in the 1950s and 1960s.* Since that time, several
communities that have implemented CWF have faced challenges to stop this practice.
Some communities have discontinued CWF while others have chosen to maintain or to
reintroduce it (with the resumption of CWF taking place as recently as 2012 in Trois
Rivieres, PQ). (Table 1) In addition, three communities in Muskoka have recently begun
to fluoridate subsequent to the District of Muskoka assuming operation of their water
systems: Gravenhurst in 2003, and Baysville and MacTier in 2008.

Table 1: Status of Recent Challenges to Fluoridation in Canada

Ontario Municipalities Maintaining CWF

London Council voted to maintain CWF May 1, 2012
Halton Region Council voted to maintain CWF January 12, 2012
Peel Region Council voted to maintain CWF April 28, 2011
Hamilton Board of Health voted to maintain CWF April 26, 2011
Muskoka District Council voted to maintain CWF April 26, 2011
Toronto Board of Health voted to maintain CWF April 4, 2011
Tottenham Council voted to maintain CWF April 27, 2009
Norfolk County Council voted to maintain CWF March 24, 2009
Atikokan Council voted to maintain CWF Nov. 10, 2008

Ontario Municipalities that Ceased or Did Not Start CWF

Amherstburg Council voted to stop CWF February 7, 2012
Lakeshore Council voted to stop CWF October 31, 2011
Referendum difference of 195 votes out of 30,727 cast,
City of Waterloo to stop CWF Oct 25, 2010.
Council voted not to restart CWF November 29, 2010
Thunder Bay Council voted not to start CWF July 20, 2009
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Dryden

CWEF defeated in referendum April 14, 2008

Niagara Region

Council voted not to restart CWF February 25, 2008

Canadian Municipalities Maintaining or Resuming CWF

Trois Rivieres, PQ

Voted to resume CWF February 21, 2012

Fort St. John, BC

Voted 1,510 to 1,102 to maintain CWF November 19, 2011

Hinton, AB

Voted to maintain CWF November 15, 2011

Mont Joli, PQ

Voted to resume CWF November 2011

Whitecourt, AB

Voted to maintain CWF October 18, 2011

Churchill, MB

Continues to fluoridate after plebiscite October 19, 2011 voted
92 to 67 (28% electorate) against CWF

CBRM - NS

Voted to maintain CWF April 19, 2011

Lethbridge, AB

Voted to maintain CWF April 18, 2011

Resumed CWF August 21, 2008

Community water fluoridation in Dorval, QC, was discontinued

Dorval, PQ in 2003. In the 2-year period that followed, the percentage of
kindergarten children at high risk of developing dental cavities
doubled: rising from 8% to 17%.?® In 2008, drinking-water
fluoridation was re-introduced in Dorval.
Canadian Municipalities that Ceased CWF
Moncton, NB December 19, 2011
Dieppe, NB December 12, 2011

Lake Cowichan, BC

November 19, 2011

Williams Lake, BC

November 19, 2011

Slave Lake, AB

September 12, 2011

Taber, AB July 20, 2011
Meadow Lake, SK July 4, 2011
Flin Flon, MB July 2011
Grimshaw, AB April 13, 2011
Calgary, AB February 8, 2011

Vercheres, PQ

February 7, 2011
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In each of the decisions above, different local factors applied in each municipality; but in
each case local, provincial and federal public health agencies expressed their support
for drinking water fluoridation.?

In a recent report that examined the ethical implications of fluoridating community water
systems in the province of Quebec, the Comite d’ethique de sante publique (The Public
Health Ethics Committee) concluded “the benefits of fluoridation outweigh its potential
negative effects on health and the environment and that such benefits justify impinging
on the freedom of choice of people who do not wish to have their water fluoridated.” The
committee found it legitimate, from an ethical perspective “to require fluoridation of
drinking water in Québec municipalities with populations of 5,000 or more in order to
reduce tooth decay, especially among children and the socioeconomically
disadvantaged.”°

In Canada, fluoride levels are carefully regulated and monitored by municipal, provincial
and national governments. Health Canada’s Expert Panel on water fluoridation (2007)
recommended the optimal concentration for fluoride in drinking water to be 0.7 mg/L. At
this level, people derive the benefit of fluoride to prevent dental cavities but are not
exposed to levels that could cause adverse health effects.®

Some countries do not fluoridate their water but choose to provide fluoride to their
citizens in other ways. For instance, Germany, Switzerland and France add fluoride to
salt as an alternative to CWF.*! Many European countries, whether or not their water or
salt is fluoridated, provide their residents with some level of public insurance for dental
care. These countries include Italy, Netherlands, Iceland, Sweden, Finland, France,
Germany and the United Kingdom.®! It should be noted that a number of the
communities in these countries have naturally occurring fluoride in their public water
system at concentrations sufficient to reduce cavities. There are also some countries in
Europe that do have some communities with CWF, including: the United Kingdom, the
Irish Republic, Spain, Poland, and Serbia.®

Drinking fluoridated water is not the only means through which fluoride can be ingested.
Fluoride occurs naturally in some other foods and beverages, such as certain
vegetables, meat, fish, milk and tea.* Foods that are processed in fluoridated water
also serve as an additional source of fluoride.
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6. Scientific Reviews On Fluoridation

Research on community water fluoridation is extensive. Researchers in many different
countries have published their findings in recognized peer-reviewed professional
journals. Systematic reviews of this research confirm the safety and effectiveness of
adding fluoride to drinking water to optimal levels in order to improve dental health.

Since 1997, there have been 18 major systematic reviews and reports of water
fluoridation and the effect of fluorides conducted in Europe,’? the United Kingdom,**
Ireland,® Australia,®® the United States®*® and Canada**®. In Canada most recently,
the Institut National de Santé Publique du Québec® (National Public Health Institute of
Quebec) released its report, “Water fluoridation: An analysis of the health benefits and
risks.” As well, in 2007 Health Canada released the “Findings and Recommendations of
the Fluoride Expert Panel,”*’ as did the Government of Canada with the “Joint
Government Response to Environmental Petition Number 221: Petition to Discontinue
Water Fluoridation” in 2008.'® (See Appendix H for key conclusions of five of these
reviews.)

The overall conclusions from these reviews and reports are:

e Water fluoridation is still effective against dental cavities even when other sources of
fluoride (e.g. toothpastes, topical fluorides) are used.

e Water fluoridation benefits all residents served by community water supplies,
regardless of their age, education or their social or economic status.

e Community water fluoridation is the most efficient method, in terms of overall costs
and population coverage, for the prevention of dental decay in the population.

e Water fluoridation is safe. Credible scientific research finds no evidence of increased
risk of cancer, bone disease, kidney disease, fluoride toxicity, thyroid suppression,
neurotoxicity or birth defects.

e Dental fluorosis can occur with excessive consumption of fluoride. This occurs in the
Canadian population very rarely in its severe form, which has been declining in
frequency since 1996." Mild and moderate fluorosis consists of white striations
(streaks) on the teeth that are only visible during professional dental examination. A
review of the data from the literature reviews does not find an elevation of fluorosis
of aesthetic concern at the concentrations for CWF of 0.7 mg/L recommended by
Health Canada. *°
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Oral Health In Orillia

7.1. Dental Health Statistics For Elementary School-Aged Children In Orillia
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Dental cavities are one of the most prevalent chronic diseases in childhood. A recent
study showed there are more hospital emergency department visits in Ontario for non-
traumatic dental problems than for diabetes and hypertensive diseases combined
(Community Dentistry and Oral Epidemiology, August 2009). This is also true for Orillia
Soldiers’ Memorial Hospital (National Ambulatory Care Reporting System 2005-2009).
Tooth decay can lead to many other issues such as difficulty with eating, increased
pain, trouble concentrating, absence from work or school, and decreased self-esteem
and social interaction.

Orillia’s municipal water supply has never been fluoridated. Analysis of the data from
dental screening of school-aged children conducted by the Simcoe Muskoka District
Health Unit demonstrates that in Simcoe Muskoka, children in communities with water
fluoridation have fewer cavities than those in communities with non-fluoridated
municipal water. Among the 10 largest communities in Simcoe Muskoka, elementary
school children in Orillia have the most severely decayed teeth (Figure 2).

This represents a 66% higher decay rate than elementary school children in fluoridated
areas of Simcoe Muskoka (SMDHU screening data, 2010-2011).

Figure 2: Average Number of Decayed, Extracted/Missing of Filled Teeth in Children in
Simcoe Muskoka Communities

Average Number of Decayed, Extracted/Missing or Filled Teeth in Children
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When comparing the percentage of children with 10 or more (i.e. half of their teeth or
more) decayed, missing or filled, there are significantly more in Orillia compared to
fluoridated areas of Simcoe Muskoka and the City of St. Thomas, which can be
considered a fluoridated comparator community to Orillia (Figure 3).
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Figure 3: Children with 10 or More Decayed, Missing or Filled Teeth
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Thus fluoridation has the potential to be particularly effective in preventing severe dental
decay in children in Orillia.

7.2. Dental Fluorosis Statistics For Elementary School-Aged Children In Orillia

As a result of a national clinical survey called the Canadian Health Measures Survey
(2007-2009), Health Canada states that “so few children have moderate or severe
fluorosis that, even combined, the prevalence is too low to permit reporting. This finding
provides validation that dental fluorosis remains an issue of low concern in this
country.”

The Ontario Public Health Standards Oral Health Assessment and Surveillance Protocol
(2008) does not require the collection of fluorosis data, therefore it is not routinely
collected in the Simcoe Muskoka District Health Unit (SMDHU) oral health screening
program. The most recent year for which there are local fluorosis data is 2007-08 when
the SMDHU collected comprehensive oral health data on approximately 1850 seven-
year-olds across Simcoe Muskoka as part of a research project.

In this representative research sample, 180 seven-year-old children with a residential
postal code starting with L3V (i.e. Orillia) were included. Amongst these 180 Orillia
children, 118 of them had the adult teeth required to assess fluorosis (i.e. their right and
left central incisors or right and left lateral incisors). The fluorosis data for these children
are below (Table 3). The data for the fluoridated and non-fluoridated areas of Simcoe
Muskoka are also included to show that there were no significant differences in the
fluorosis scores between fluoridated and non-fluoridated areas. Additionally, there were
no children in Simcoe Muskoka with severe fluorosis and less than one per cent with
moderate fluorosis.
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Table 2: Fluorosis Scores in 7 Year Old Children by Area of Residence, Simcoe Muskoka

2007/08
% W|th 0 H 1) 1
Geography #7 Questionable, 95% % with 95% % with
i ; Moderate . Severe
(based on year Very Mild or | Confidence .~ | Confidence i
. . . Fluorosis Fluorosis
residence) olds Mild Fluorosis Interval (TSIF= 3) Interval (TSIF = 4)
(TSIF=1 or 2) B B
All fluoridated
areas of 0 (5.6%, 0 0
Simeoe 220 8.6% 13.1%) 0.0% 0.0%
Muskoka
All non-
fluoridated 0 0
areas of 1070 7.9% (555.640//5, 0.4% (f 010//5 0.0%
Simcoe ' '
Muskoka
Simcoe 0 (6.6%, 0 (0.1%, 0
Muskoka total: | 290 8.0% 9.6%) 0.3% 0.8%) 0.0%
orill 118 11.9% (7.1%, 0.0% 0.0%
rifia .J70 19.1%) .U% .U

Data Source: 2007/08 SMDHU research sample

Fluorosis was measured by a registered dental hygienist on the Simcoe Muskoka
District Health Unit Oral Health Team according to the following definitions:

Tooth Surface Index of Fluorosis (TSIF) values:
0 = None
1 = (Questionable or very mild fluorosis) - Parchment white colour on less than
1/3 of enamel surface
2 = (Mild fluorosis) - Parchment white colour on 1/3 but less than 2/3 of enamel

surface

3 = (Moderate fluorosis) - Parchment white colour on 2/3 or more of the enamel

surface

4 = (Severe fluorosis) - Staining and/or pitting in conjunction with 1, 2 or 3

References

1. Canadian Health Measures Survey: http://www.hc-sc.gc.ca/hl-vs/pubs/oral-bucco/fact-fiche-oral-
bucco-stat-eng.php.

7.3. Comparing Fluoridated And Non-Fluoridated Cities Of A Similar

Demographic Profile: Orillia And St. Thomas

When examining dental decay rates, there are many contributing factors that affect
dental health to consider other than community water fluoridation. St. Thomas, Ontario
is similar to Orillia with respect to many of these factors but St. Thomas has community
water fluoridation and Orillia does not. The dental decay rate in Orillia for JK, SK and
Grade 2 children is significantly higher than that of St. Thomas.
Comparisons between two regions are most valid when the regions are matched based
on all factors affecting dental health except the factor being examined. For example,
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Orillia is similar to the city of St. Thomas (Ontario) in education level*, income level**
and unemployment rate (2006 Census, Statistics Canada). The Elgin-St. Thomas
Health Unit has a similar percentage of people (12 years and older) who brush their
teeth twice or more per day as in Simcoe Muskoka (over 80%) but has a significantly
lower percentage of people (12 years and older) with dental insurance (56% compared
to 66% in Simcoe Muskoka).

In 2010/11, St. Thomas had a decay rate of 1.4 decayed, missing, extracted or filled
teeth per child for JK, SK and Grade 2 students. This decay rate for Orillia for the same
year and age groups is significantly higher at 2.5 decayed, missing, extracted or filled
teeth per child. Furthermore, in the city of St. Thomas, 15% of JK, SK and Grade 2
students had cavities compared to 44% of Orillia children of the same age (Table 4)
(Elgin-St. Thomas Health Unit screening data 2010/11, Simcoe Muskoka District Health
Unit screening data, 2010/11). Elgin-St. Thomas Health Unit has a significantly lower
percentage of the population (12 years and older) who have experienced oral or facial
pain or discomfort in the past month (36%) than in Simcoe Muskoka (50%).

*percentage of people ages 35-64 who do not have a certificate, diploma or degree
**media after-tax income for all census families

Table 3: Comparison of St. Thomas, Ontario and Orillia, Ontario dental decay rates in school-aged

children
Indicator of Socio-Economic
Status or Oral Hygiene . City of St. .
(source: 2006 Census and C't.y .Of Thomas Simcoe Ontario
: . Orillia Muskoka
Canadian Community Health
Survey (CCHS), Cycle 5.1, (100% of (7% of po (76% of pop.
2009/2010, Statistics Canada, population o Ot Pop. has water
. . (No water has water o
Share File, Health Planning fluoridation) has water fluoridation) fluoridation)
Branch, Ontario Ministry of Health fluoridation)
and Long-Term Care)
2006 Population 30,260 36,110 479,800 12,160,300
0 i
% of all census famhgs_ that are 20.9% 18.0% 14.0% 15.8%
lone parent families
Median after-tax income in 2005 -
All census families $50,199 $55,143 $58,237 $59,377
04 | i -
% in low income after tax - All 10.0% 8.5% 6.5% 11.1%
persons
04 i i -
Y% in low income after tax 10.7% 10.3% 7 4% 13.7%
Persons less than 18 years
% of population 35-64 years old
without certificate, diploma or 18.3% 19.0% 16.6% 15.0%
degree
Unemployment rate 5.7% 6.3% 5.6% 6.4%
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% of population 12+ years old No Orillia- opk opk 0
with dental insurance specific data 55.9% - 66.3% 66.1%
(95% confidence interval) available (49.8%, 61.9%) (62.9%, 69.5%) (65.2%, 66.9%)
% of population 12+ years old No Orillia- 0 0 0
who brush teeth 2+ times/day 950 | Specific data 80.9% 82.3% 83.3%
confidence interval) available (75.6%, 86.3%)** (79.4%, 84.9%) (82.6%, 83.9%)

Decay Rates for JK, SK, Grade 2, 2010/11 and Self-Reported Oral/Facial Pain
(source: SMDHU screening data 2010-2011, data provided by Elgin-St. Thomas Public Health Unit

and CCHS)

Average number of decayed, . . N
missing or filled teeth per child 2.5 1.4 2.0

% of children with cavities 44%* 15%* 39%*

# children screened 1150 1219 14358
. : —
% of population 12+ years old No erllla 35.706* 50.4%* 46.9%
who had oral or facial pain in past | specific data
month (95% confidence interval) available (29.7%, 41.6%)** (46.8%, 54.0%) (46.1%, 47.8%)

* indicates statistical significance at p<0.05

** indicates Elgin-St. Thomas Health Unit (ESTHU) jurisdiction, which includes non-fluoridated rural areas
as well as the fluoridated city of St. Thomas. The City of St. Thomas represents 42% of the ESTHU
population.

8. Oral Health Services Offered By The Simcoe Muskoka District Health Unit

Under the requirements of the Ontario Public Health Standards (OPHS), the Simcoe
Muskoka District Health Unit's oral health team provides dental screening in all
elementary schools in Orillia. The grades screened are determined by the risk level of
the school. Children who are eligible based on clinical assessment are offered scaling,
pit and fissure sealants or topical fluoride. The health unit also provides and pays for the
provision of emergency restorative dental care to children in low-income families
through the CINOT (Children in Need of Treatment) dental program, and the Healthy
Smiles Ontario dental program. The health unit is also very active in promoting healthy
nutrition in schools, municipal centres and to the entire community.

There is no provision in OPHS for the health unit to do oral health education in schools.
However, educational sessions may be offered upon request if staff is available to
provide sessions. Educational resources for teachers are available on the health unit's
website in both English and French. Providing comprehensive oral health classroom
education in all schools in Simcoe Muskoka would require hiring an additional three to
five oral health staff.

Over and above the services provided by the health unit in schools, oral health and
healthy nutrition education is covered under Ontario’s health and physical education
curriculum. These topics are specifically listed under the curriculum expectation of
school teachers in Grade 3 and are referenced as an example in the expectations under
the Healthy Living strand in other grades (i.e. full-day kindergarten, Grades 4, 6 and 7).
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They are also mentioned as a specific expectation in the revised Grade 2 “Human
Development & Sexual Health” topic, which has yet to be approved by the Ministry of
Education.?

Education will not address the issue of decreased access to professional dental care for
people without dental insurance who are disproportionately of lower socio-economic
status (Figure 4). Community water fluoridation reduces cavities for all, including those
who cannot afford to see a dentist. Additionally, community water fluoridation provides
benefits over and above other means of preventing cavities, including sources of
fluoride such as fluoridated toothpaste.

Figure 4: Percentage of Simcoe Muskoka Adults (18+) Who Have Visited a Dentist in
the Past 12 Months for Preventative Care

Preventative Dental Visits Past Year, Simcoe Muskoka Adults (18+), 2010
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9. Costs Associated With Providing Oral Health Services In Orillia

Providing, community water fluoridation is inexpensive. Every $1 invested in community
water fluoridation yields about $38 in savings each year from fewer cavities treated.’
According to the American Dental Association “the average lifetime cost per person to
fluoridate a water system is less than the cost of one dental filling.”?

Halton Region is similar to Simcoe Muskoka with respect to population size and
percentage of all people and children below the low income cut-offs (see Table 4).
Ninety per cent of Halton’s population has access to fluoridated water compared to only
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seven per cent of Simcoe Muskoka’s population. Table 5 shows the much higher costs
for the cost-shared Children in Need of Treatment (CINOT) program and Ontario Works
dental program in Simcoe Muskoka compared to Halton.

Table 4: Socio-Economic Comparison Between Halton Region and Simcoe Muskoka

Health Unit Halton Simcoe-Muskoka
Population (2006) 439,256 479,797
Population 0 to 19 years 117,405 123,105
% in low income after tax - Persons less 78 74
than 18 years ' '
% in low income after tax — All persons 6.5 6.5
% population fluoridated 90 7

Table 5: Spending for Dental Programs in Halton Region and Simcoe Muskoka: Health
Unit and Municipal Costs (2009)

Health Unit Halton Simcoe Muskoka
90% Fluoridated 7% Fluoridated
CINOT Spending $357,965 $824,750
(25% Municipal dollars) ($89,491) ($206,188)
OW Dental <18 Years Spending $109,280 $421,075
(20% Municipal dollars) ($21,856) ($84,215)
OW Dental Adult Spending $225,107 $357,501
(20% Municipal dollars) ($45,021) ($71,500)
OW Adult dentures $160,360 $654,603
(20% Municipal dollars) ($32,072) ($130,921)
Total Spending $852,712 $2,257,929
(Municipal Dollars) ($188,440) ($492,824)

CINOT = Children in Need of Treatment (Dental Program)
OW = Ontario Works (Dental Program)

The cost of providing CWF in Orillia is estimated to be less than $1 per person per year
based on an estimated operating cost of about $25,000 per year. This compares
favourably with other means of dental fluoride application. Using population data from
Statistics Canada Community Profile for the City of Orillia (2006), Tables 6 and 7 are
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estimated costs of providing topical application of fluoride by public health dental
hygienists and private dentists.

Table 6: Option 1 — Cost of Topical Application of Fluoride by Public Health Dental
Hygienists Twice per Year Plus Promotion of Service

Taroet One Time Cost
Option 1 ge Annual Budget (e.g. dental
Population i
equipment, etc.)
A - All children, all seniors, and
adults under LICO (Low Income 14,613 $650,514 $749,505
Cut Off)
B - All children, all adults under 8.818 $398,909 $457.696
LICO
C - All people under LICO 3,026 $141,213 $158,504

Table 7: Option 2 — Cost of Topical Application of Fluoride by Private Dentists Twice per
Year plus Promotion of Service

Target One Time Cost —
Option 2 Population Annual Budget | (e.g. equipment,
etc.)
A - All children, all seniors, and
adults under LICO (Low Income 14,613 $1,404,733 $12,822
Cut Off)
B - All children, all adults under 8.818 $852.406 $11,212
LICO
C - All people under LICO 3,026 $293,954 $7,551
References
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10. Cost Effectiveness

10.1. Fluoridation Additive Selection And Quantity Calculations

The National Sanitation Foundation (NSF) certifies three products for use in fluoridation:
e Hydrofluorosilicic acid (HFSA)

e Sodium fluorosilicate

e Sodium fluoride

HFSA is the most commonly used fluoridation product in North America and it is the
most suitable product for use in Orillia for the following reasons:
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e The American Water Works Association’s Water Fluoridation Principles and
Practices manual indicates that HFSA is suitable for use in systems of the size of
Orillia’s (i.e. 1,900 L/m or more, serving populations of 10,000 or more).!

e Oirillia already owns, maintains, and operates similar chemical feed systems for
chlorination.

e Chemical feed control and monitoring is more reliable than with some dry feed
systems.

e Hazards associated with dust from dry feed chemicals are avoided.

No requirement for chemical pH adjustment is anticipated. The pH of Orillia’s treated
water (7.8 to 8.1) is near the high end of the acceptable range (6.5 to 8.5), as set by the
Ontario Ministry of the Environment. Due to buffering agents naturally present in
Orillia’s raw water, the addition of HFSA is not expected to cause any significant change
in pH.?

Based on the current maximum capacity of the Water Filtration Plant (WFP) of 32,958
cubic metres per day, approximately 2154 Litres per month of HFSA will be needed at
most. In addition, approximately 429 Litres per month will be required at most for the
West Oirillia Well (WOW), based on its maximum capacity of 6,550 cubic metres per
day.

References

1. American Water Works Association. Manual of Water Supply Practices — M4, Fifth Edition. 2004.

2. Urbansky ET, Schock MR. Can fluoridation affect lead(ll) in potable water? Hexafluorosilicate and
fluoride equilibra in aqueous solution. Int J Environ Stud 2000;57:597-637.

10.2.Preliminary Design Of Fluoridation Systems

Based on these quantities, purchase and storage of HFSA in 205 L barrels is most
practical for the West Orillia Well. A room will need to be constructed inside the existing
well house, with proper ventilation and spill containment, for the fluoride feed system
and chemical storage.

A bulk tank will need to be purchased and located in the old High Lift Pumping gallery in
the lower level of the Water Filtration Plant to provide storage of HFSA. The fluoride
feed system can be housed in one of the small rooms also available in this part of the
plant. Some minor modifications to add proper ventilation will be required. Bulk storage
is more cost effective and eliminates the need for workers to handle barrels of HFSA at
the Water Filtration Plant.

10.3.Capital Cost Estimate
A revised capital cost estimate of $160,000 to $180,000 has been prepared.
The estimate has been increased to take into account: bulk storage at the Water

Filtration Plant, construction of a ventilated fluoride room at the West Orillia Well, and to
ensure worker safety. The initial staff estimate was $50,000 to $100,000.
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10.4.0Operating Cost Estimate

An operating cost estimate of $25,000 per year will cover supply of HFSA as well as
equipment maintenance and upkeep. This works out to a cost per capita of
approximately $0.75 per year. Assuming a 30 year life for the capital investment, the
total operating and capital is under $1 per year per capita.

11. Concerns Raised And Analysis

11.1.Health Concerns Associated With Community Water Fluoridation

Overall, Health Canada's review of the available science concludes “...the weight of
evidence does not support a link between exposure to fluoride in drinking water at 1.5
mg/L and any adverse health effects including immunotoxicity, reproductive and/or
developmental toxicity, genotoxicity, and/or neurotoxicity.” It also concludes the
evidence does not support a link between exposure to fluoride in drinking water and
cancer or intelligence quotient deficit.*

11.1.1. Dental Fluorosis

According to the findings and recommendations from Health Canada’s Expert Panel,
very mild and mild dental fluorosis in Canada is not elevated.’? The Canadian Health
Measures Survey, which surveyed 1,070 Canadian children aged 6 to 11 years between
2007 and 2009, found no severe fluorosis, almost no moderate fluorosis and very little
mild (4%) or very mild fluorosis (12%) (Table 8).°

Table 8: Level of Fluorosis in Canadian Children, 6-12 years, 2007-2009

2007-09 Survey
(Canadian Health Measures Survey)
of 6-12 year olds

Normal teeth Questionalble1 Very Mild Mild Moderate
/severe’®
60% 24% 12% 4% <0.3%

1III defined and could be due to antibiotic usage, infection, severe fever, trauma etc.

2Highly unstable numbers

Report on the Findings of the Oral Health Component of the Canadian Health Measures
Survey 2007-9. Health Canada 2010

Dental fluorosis occurs during tooth development, from birth to about five years of age,
if higher than optimal levels of fluoride are ingested. After the enamel is completely
formed, dental fluorosis cannot occur. Older children and adults are therefore not at risk
for dental fluorosis. Dental fluorosis in its questionable, very mild, and mild forms has no
effect on tooth function. These types of fluorosis are not readily noticeable and often
require a trained dental professional to detect.
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A 2006 study of fluorosis prevalence showed that in most areas of eastern Canada,
including Ontario, the prevalence of all levels of dental fluorosis is quite low. Health
Canada states that since 1996 there has been an “overall decreasing trend of dental
fluorosis in Canada”.?

Source: Drinking Water Fluoridation in London, City of London Report to Chair and
Members of the Civic Works Committee Meeting on April 23, 2012 (p.35).
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11.1.2. Thyroid Function

The European Commission’s Scientific Committee on Health and Environmental Risk
SCHER report states: “Human studies do not suggest adverse thyroid effects at realistic
human exposures to fluoride.”

lodine is important for the production of thyroid hormones, which is why iodine is added
to salt. Low iodine intake leads to low thyroid function (hypothyroidism) and/or an
enlargement of the thyroid gland in the neck (goiter). The possibility that fluoride may
contribute to low thyroid function is explored in the US National Research Council
report.? In this report, several animal and human studies are quoted. Some of these
studies suggest an association between fluoride and abnormal thyroid function at high
fluoride levels and/or when iodine levels are levels are low.

Many of the human studies were performed in developing countries where there are
nutritional deficiencies not commonly seen in developed countries like Canada.
Because the studies mostly involve high fluoride levels and/or low iodine levels and take
place in developing countries, the findings have little relevance to Orillia where fluoride
levels are low, iodine intake is adequate, and there is very different nutritional intake
compared to developing countries. A review of conventional sources of medical
information reveals that fluoride exposure is not discussed as a cause of
hypothyroidism.*”

Adapted from: Drinking Water Fluoridation in London, City of London Report to Chair
and Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 30).
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11.1.3. Kidney Function

The data are deemed to be too limited to determine any negative health effects on
kidney function or on those with kidney disease from the consumption of water with
fluoride concentrations of those with CWF (0.7 mg/L).! Some large community-based
epidemiological studies in the UK found “no increased renal disease associated with
long term exposure to drinking water with fluoride concentrations of up to 8mg/l.”? The
National Research Council report indicates that in communities where fluoride levels in
drinking water are 4.0 mg/L there may be an increased risk of fractures or other effects
in people with kidney problems.® At this level the fluoride is much higher than the level
in Orillia’s drinking water currently (natural fluoride concentration 0.2 mg/L) or if
fluoridated (artificial fluoride concentration 0.7 mg/L).

Adapted from: Drinking Water Fluoridation in London, City of London Report to Chair
and Members of the Civic Works Committee Meeting on April 23, 2012 (p. 38).
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11.1.4. Musculoskeletal Effects
11.1.4.1. Skeletal Fluorosis

Health Canada’s Expert Panel on fluoride states: “The primary functional adverse effect
associated with excess fluoride intake (after dental fluorosis) is still skeletal fluorosis
(milder forms), likely to occur at about 10 mg/day after 10 or more years of exposure.
Definitions of the different stages of skeletal fluorosis should be developed.” * The
fluoride concentration recommended by Health Canada of 0.7 mg/L was made taking
into account measures of all sources of fluoride consumption by a full range of age
groups in order to be both safe and effective.*
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Based on Health Canada’s review, skeletal fluorosis is not a risk from water that has
adjusted fluoride levels, as very high levels of fluoride intake are required before
skeletal fluorosis will develop.? At very high levels fluoride can lead to skeletal fluorosis,
a condition where fluoride accumulates in the bone and results in crippling calcifications
in the joints, ligaments and vertebral bodies. It is a problem seen in developing
countries with naturally occurring very high levels of fluoride in their water.

Source: Drinking Water Fluoridation in London, City of London Report to Chair and
Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 32.
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11.1.4.2. Bone Fractures

A review was conducted in the UK of 29 studies that assessed the fracture risk of water
fluoridated at levels closest to 1.0 mg/L compared to the lowest water fluoride level
reported. The review concluded that, based on the best available evidence, fluoride was
not associated with bone fractures.* An Australian review came to a similar conclusion,
and stated that the authors of the three existing systematic reviews concur that water
fluoridation at levels aimed at preventing dental cavities has little effect on fracture risk —
neither protective nor deleterious.?

The National Research Council review concluded that drinking water concentrations of
4 mg/L (well above the concentrations used with CWF) are likely to increase fracture
rates compared with exposure to fluoride at 1 mg/L, particularly in some susceptible
groups that are prone to accumulating fluoride into their bones (such as those with
kidney problems) but no conclusions could be drawn about risk at 2 mg/L.>

Source: Drinking Water Fluoridation in London, City of London Report to Chair and
Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 32).
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11.1.5. Carcinogenicity
11.1.5.1. Cancer

According to Health Canada’s Expert Panel on fluoride the “weight of evidence does not
support a link between exposure to fluoride and increased risks of cancer.”

Many epidemiologic studies have been conducted to evaluate the relationship between
fluoride in drinking water and cancer. A number of expert committees have reviewed
these studies and concluded that there is no clear association between water
fluoridation and cancer.”® For example, in a review done in the UK of 26 studies on
cancer, 24 studies found no increase in cancer, one study found an increase and one
study found a reduction in cancer with CWF.** The recent Health Canada report states
the weight of evidence from all currently available studies does not support a link
between exposure to fluoride in drinking water at 1.5 mg/L and any adverse health
effects, including those related to cancer, immunotoxicity, reproductive/developmental
toxicity, genotoxicity and/or neurotoxicity.

A study of 20 American cities conducted in the 1970’s that found increased cancer
deaths in fluoridated communities ®> was further investigated by the National Cancer
Institute, and it was determined that the study had failed to take into account the widely
accepted risk factors known to affect the death rate for specific cancers.® Ethnic
composition of the population, geographic location, socioeconomic status, ages and sex
differences had all been disregarded.® In addition, when the data from the study were
re-analyzed using standard procedures to account for these factors, the difference in
cancer death rates was found to be due to the age and racial makeup of the respective
populations.’

On October 12, 2011, an expert panel in California (California Proposition 65
Carcinogen Identification Committee) assessed whether fluoride should be added to a
list of cancer causing agents (carcinogens), and based on a review of the evidence
unanimously voted to not list fluoride as a carcinogen.®

Source: Drinking Water Fluoridation in London, City of London Report to Chair and
Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 32).
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11.1.5.2. Osteosarcoma

The European Commission SCHER report states: “There is not sufficient evidence
linking fluoride in the drinking water to the development of osteosarcoma.”*

Osteosarcoma is a rare form of bone cancer. The concern about osteosarcoma in
relation to fluoride arose from one animal study that found that male rats given very high
doses of fluoride (100 - 175 mg/L) in their drinking water had a small increased risk of
developing osteosarcoma compared to control rats. This effect was not seen in two
other studies involving rats exposed to fluoride, although a study in mice showed an
increase in noncancerous bone tumours at very high fluoride doses.?

Many human studies have been performed with regard to cancer and fluoride. Most
show no risk of cancer, including osteosarcoma; however, a few suggest an association
between osteosarcoma and fluoride, including a PhD research study which found an
association between osteosarcoma and fluoride levels in boys, based on the fluoride
levels they were exposed to at younger ages when bones were growing.®> * The
National Research Council report describes this study as having “important strengths
and major deficits.” A more recent study looked at fluoride levels in the bone adjacent
to osteosarcoma and did not demonstrate an association between fluoride levels in
bone and osteosarcoma.®

Source: Drinking Water Fluoridation in London, City of London Report to Chair and
Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 33).
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11.1.6. Neurotoxicity
11.1.6.1. Pineal Gland

The pineal gland is a small organ located near the centre of the brain. It produces a
hormone called melatonin which is involved in the sleep-wake cycle and the onset of
puberty and menopause. The National Research Council report reviewed the few
studies (one animal and two human studies) that assess fluoride in relation to the pineal
gland and found no evidence that fluoride damages the pineal gland and very little
evidence that fluoride has any effect on the functioning of the pineal gland aside from
one study in gerbils fed very high amounts of fluoride.*?

Source: Drinking Water Fluoridation in London, City of London Report to Chair and
Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 36).
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11.1.6.2. Intelligence Quotient

According to the European Commission SCHER report: “Fluoride intake from drinking
water at the level occurring in the EU does not appear to hamper children’s
development and 1Q levels.”™

Several studies have assessed IQ and fluoride levels, all from developing countries,
most commonly in rural communities in China.? Studies that compare the 1Q levels in
such settings are problematic because it is difficult to know if the differences in 1Q are
true findings or if they are related to problems with how the studies were conducted,
such as failing to identify, measure and account for other causal exposures. For
example, 1Q is known to be influenced by reduced thyroid function (which can occur
with reduced dietary iodine) and with lead exposure. Very few of the fluoride studies
assess these other exposures that may impact 1Q.>*

The average fluoride levels in drinking water in these studies were approximately three
to five times higher than Orillia’s drinking water concentrations would be if fluoridated at
a level of .7 mg/L Thus, the applicability of findings in these developing country settings
to communities in developed countries is unknown. Two studies on childhood behavior
and CWF in developed countries found no negative impacts.>®

Health Canada’s report states: “... the weight of evidence does not support a link
between fluoride and intelligence quotient deficit, as there are significant concerns
regarding the available studies, including quality, credibility, and methodological
weaknesses. These conclusions are in agreement with the findings and
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recommendations of the 2007 Expert Panel Meeting on fluoride held in Canada (Health
Canada, 2008).”’

Adapted from: Drinking Water Fluoridation in London, City of London Report to Chair
and Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 35).
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11.1.7. Human Reproduction

The European Commission SCHER Report states: “There is no new evidence from
human studies indicating that fluoride in drinking water influences male and female
reproductive capacity.”

The most studied birth defect is Down’s syndrome. A review of the literature conducted
in 2001 stated that an association between water fluoride concentrations and Down’s
syndrome was inconclusive.” Overall, the National Research Council report concluded
that “studies of fluoride’s effects on human development are few and have some
significant shortcomings in design and power, limiting their impact”.® The reports also
states “A few studies of human populations have suggested that fluoride might be
associated with alterations in reproductive hormones, fertility, and Down’s syndrome,
but their design limitations make them of little value for risk evaluation.” Furthermore,
Health Canada concludes that “The weight of evidence from all currently available
studies does not support a link between exposure to fluoride in drinking water at 1.5
mg/L and any adverse health effects, including those related to cancer, immunotoxicity,

reproductive/developmental toxicity, genotoxicity and/or neurotoxicity.”

Source: Drinking Water Fluoridation in London, City of London Report to Chair and
Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 36).
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11.2. Fluoride Exposure

The total intake of fluoride from all sources (water, beverages, food, air, and toothpaste)
was estimated in the Health Canada review as a key consideration in the determination
of their recommendations. The concentrations recommended for community water
fluoridation were determined to result in fluoride consumption levels that are safe and
effective in preventing cavities.*

11.2.1. Dermal And Inhalation Absorption

Human skin serves an important role by protecting us from external factors in the
environment. Each skin cell is surrounded by a protective cell membrane composed
largely of fatty compounds known as lipids. These cell membranes are particularly
adept at resisting penetration by water molecules and electrically-charged atoms (or
ions) dissolved in water, such as fluoride ions.? This is why our bodies don’t absorb
water through our skin. It is also the reason that our bodies don’t absorb salts or other
ionic compounds when we swim in the ocean. Seawater, in addition to numerous other
salts, has a fluoride concentration of approximately 1.3 mg/L.

A review of the primary literature found no studies specifically on the topic of dermal
(skin) absorption of fluoride from fluoridated water. Papers looking at exposure routes
for fluoride primarily focus on ingestion. The major cited routes of fluoride exposure are
the consumption of water, beverages and foods (including those that are processed or
made with fluoridated water), and the ingestion of dental products such as fluoridated
toothpaste.*>

Similarly, the Scientific Committee on Health and Environmental Risk (SCHER) found
that no experimental data exists on the dermal absorption of fluoride from water.
SCHER also suggests that because fluoride is an ion it is not expected to be absorbed
through the skin when in a water solution with near neutral pH.°

Another possible exposure pathway when showing or bathing is inhalation. No studies
on the inhalation of fluoride from showering or bathing were found. SCHER states that
this exposure pathway is unlikely to contribute significantly to the body burden of
fluoride in the general population.®
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Source: Drinking Water Fluoridation in London, City of London Report to Chair and
Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 39).
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11.2.2. Infant Formula

Concern has been expressed about perceived dangers in giving baby formula made
with fluoridated water to infants. The following is stated with regard to fluoridated water
and infant formula preparation (and hence use of fluoridated water for children under 12
months of age) by health organizations:

Health Canada: Can | Prepare Baby Formula Using Fluoridated Water?

Yes. Infant formula prepared with water fluoridated at the optimal level of 0.7 mg/L
maximizes the protective role of fluoride during the development of the permanent teeth
while minimizing the risk of dental fluorosis.*

American Dental Association: The panel suggested that when dentists advise parents
and caregivers of infants who consume powdered or liquid concentrate infant formula as
the main source of nutrition, they can suggest the continued use of powdered or liquid
concentrate infant formulas reconstituted with optimally fluoridated drinking water while
being cognizant of the potential risks of enamel fluorosis development.?

Centers for Disease Control and Prevention: Can | use optimally fluoridated tap water to
mix infant formula?

Yes, you can use fluoridated water for preparing infant formula. However, if your child is
exclusively consuming infant formula reconstituted with fluoridated water, there may be
an increased chance for mild dental fluorosis. To lessen this chance, parents can use
low-fluoride bottled water some of the time to mix infant formula; these bottled waters
are labeled as de-ionized, purified, demineralized, or distilled.’

It should be noted that acceptable adjusted and natural fluoride levels in the United
States are higher than in Canada, and therefore fluorosis levels in the United States are
higher than in Canada. This may explain the slightly more conservative language in
American recommendations noted above.

Source: Drinking Water Fluoridation in London, City of London Report to Chair and
Members of the Civic Works Committee Meeting on April 23, 2012 (pg. 29).
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11.3. Ecological Considerations — Impact Of CWF On The Aquatic Environment

Lake Simcoe, Lake Couchiching, the Great Lakes, and all natural water sources contain
fluoride ions. Although fluoride ions are always present in natural water sources, very
high levels of fluoride can be harmful to the aquatic environment. In 1999, the Canadian
Council of Ministers of the Environment (CCME) established an Interim Guideline for
total inorganic fluorides of 0.12 mg/L for the protection of freshwater life." Interim
Guidelines are defined as follows:

“‘interim guideline: For sediment, water, and tissue residue guidelines: a guideline value
derived from a data set that has met a lesser CCME requirement than that of a full
guideline. Once data gaps are addressed by the scientific community, a full guideline
may be derived.”

As of 2012, a full guideline has not been derived.

In Ontario, the Ministry of the Environment (MOE) regulates discharges to the
environment, and Orillia’s wastewater treatment centre must meet the MOE’s Provincial
Water Quality Objectives, which are established to ensure that the water quality is
satisfactory for aquatic life and recreation. There is no Ontario Provincial Water Quality
Obijective for fluoride.

The province of British Columbia however, has established “Ambient Water Quality
Criteria for Fluoride”.? The overview report that established BC'’s fluoride criteria notes
that “The main sources of fluoride contamination in BC are the Alcan aluminum smelter
in Kitimat and the Cominco fertilizer plants in Trail and Kimberley” The report also notes
that “Most fish are much less sensitive to fluoride than are trout or salmon”, and that the
fluoride criteria “is designed for soft, coastal waters where Oncorhynchus species

(Pacific Salmon and Trout) reproduce”.

The BC criteria states that “The total fluoride concentration of fresh waters should not
exceed 0.4 mg/L when hardness is 10 mg/L, otherwise use the equation: LC50 fluoride
=-51.73 + 92.57 Log10 (Hardness) and multiply by 0.01”. In other words, for very soft
water any discharges must not raise the total fluoride concentration of the natural water
above 0.4 mg/L. Since water hardness affects the toxicity of fluoride ions to fish, they
provide a formula to calculate the criteria for harder water.

Orillia’s drinking water would be fluoridated to a target value of 0.7 mg/L. When water
goes down our drains, it mixes and dilutes with groundwater, stormwater, and backwash
water from the WFP that also enters our sanitary sewer system. Flows to the Waste
Water Treatment Centre have been measured to be, on average, 30% higher than
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metered water used by homes and businesses. So, even before this water is greatly
diluted in Lake Simcoe, the fluoride content will be reduced from 0.7 to 0.54 mg/L.

However, the water in Lake Simcoe is not “very soft water”; it's moderately hard water,
on the order of 120 mg/L. Based on this, the BC formula provides a criteria value of 1.5
mg/L. That is, the BC criteria that was designed to protect the highly sensitive Pacific
Salmon and Trout, would allow for a fluoride concentration in Lake Simcoe water of 1.5
mg/L; a value that is much higher than could result from the discharge of fluoridated
drinking-water. Again, the BC criteria were designed to regulate industrial waste
discharges to natural waterways.

In 2004, a paper titled “Water Fluoridation and the Environment: Current Perspective in
the United States” was published in The International Journal of Occupational and
Environmental Health.® In the paper, “Evidence of water fluoridation’s effects on plants,
animals, and humans is considered based on reviews by scientific groups and individual
communities”. The following is reproduced from the paper’s conclusions:

“There appears to be no concern about the environmental aspects of water fluoridation
among those experts who have investigated the matter.”

In 2011, the European Commission’s Scientific Committee on Health and Environmental
Risks (SCHER) published a report titled “Critical review of any new evidence on the
hazard profile, health effects, and human exposure to fluoride and the fluoridating

agents of drinking water”.*

Among the conclusions of the SCHER report is the following:

“‘Based on three lines of evidence, a simplistic risk assessment, mass balance
modelling and a modified EUSES analysis, SCHER is of the opinion that adding fluoride
to drinking water at concentrations between 0.8 mg F-/L and the reference dose level of
WHO (1.5 mg F-/L) does not result in unacceptable risk to water organisms.”

It should be noted that the City of Orillia would fluoridate to a concentration of 0.7 mg/L,
which is lower than the range of fluoride concentrations that SCHER evaluated.
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11.4. Ethical And Philosophical Considerations
11.4.1. Freedom Of Choice Of Individuals

The ethical aspects of drinking-water fluoridation were very recently addressed in the
province of Quebec. Whereas fluoridation is a common practice in Ontario and the
United States, it is relatively uncommon in Quebec. The Public Health Ethics Committee
(CESP) of the National Public Health Institute of Québec was recently asked to
comment upon the ethics of drinking water fluoridation. On March 21, 2012, the CESP
released their report, and the Executive Summary is reproduced below:

EXECUTIVE SUMMARY
“This opinion relates to a project submitted by the National Public Health Director to
amend the Regulation respecting the quality of drinking water of the Ministére du
Développement durable, de |‘Environnement et des Parcs (MDDEP — Ministry of
Sustainable Development, Environment and Parks) to include a mandatory minimum
standard for fluoride of 0.7 mg/l for all Québec municipalities with populations of 5,000
or more.

Tooth decay and its consequences are a major public health concern affecting the
entire Québec population. By way of illustration, tooth decay affects 42% of the
province’s kindergarten children. In addition, Québec children have 40% more cavities
than their counterparts in Ontario and the United States. In Québec, dental treatment
costs exceed $2 billion.

The fluoridation of drinking water is presented in the literature as one of the safest, most
effective, economical and equitable ways of reducing tooth decay. It has a greater
impact on disadvantaged populations, and thus helps reduce health inequalities. The
negative effects of fluoridation on health and the environment are not significant enough
to outweigh the benefits.

However, the fluoridation of a population’s water supply system will inevitably run
counter to the wishes of part of that population. To force people to live more healthily
against their will is certainly not a trivial matter. It is therefore important to explore ways
to mitigate the consequences of such a measure on the free choice of individuals.

In conclusion, the CESP takes the view that the benefits of fluoridation outweigh its
potential negative effects on health and the environment and that such benefits justify
impinging on the freedom of choice of people who do not wish to have their water
fluoridated. This opinion offers ways to mitigate these negative consequences on target
populations; these include informing and consulting the public and inviting it to
participrilte in the process leading to the change in regulations on the quality of drinking
water.”

Governments and health professionals have a responsibility to make decisions and
implement public health strategies that balance community health outcomes with
individual choices. Adjusting the level of fluoride in drinking water can be compared to
practices such as adding iodine to salt for thyroid health and adding folic acid to cereals
to reduce neural tube defects.
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Adapted from: Drinking Water Fluoridation in London, City of London Report to Chair
and Members of the Civic Works Committee Meeting on April 23, 2012 (p.17).
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11.4.2. Health Experts Have Been Wrong Before

It is correct that throughout the history of scientific endeavour, incorrect conclusions
have been drawn. We know this to be true because scientific methodology has revealed
these errors. Such errors can be made through the neglect of accepted scientific
methods, or as a result of an identifiable weakness in the accepted scientific
methodology. In the case of the latter, root cause analysis is performed to identify and
correct the methodological weakness so that similar errors are avoided in the future.
Through this process, the scientific method constantly evolves and improves.

Current scientific methodology is our most effective tool to improve or verify our
understanding of natural phenomena. It is for this reason that scientists value the
process of publishing their findings in peer-reviewed academic journals. Through this
process, new research is reviewed by recognized experts in the field, prior to publishing.
These experts review the research methodology to ensure adherence to current
scientific practices. Once published, the research findings are subject to review by the
entire scientific community, who may challenge the conclusions drawn by using the
same process of peer-reviewed research.

It is for these reasons that the Simcoe Muskoka District Health Unit looks to the existing
peer-reviewed scientific literature when asked to evaluate a claim such as “fluoride
causes autism”, or “fluoride causes diabetes”. If such a conclusion was published in a
peer-reviewed scientific journal, this would lend substantial credence to the claim. But if
such assertions are made without exposure to the peer-review process, then they
cannot be considered to be supported by modern science.

In this report, the Public Works Department has recommended the fluoridation of the
City of Orillia’s drinking water. This recommendation is based upon the
recommendations of the World Health Organization, Health Canada, Ontario’s Chief
Medical Officer of Health, and the Medical Officer of Health for the Simcoe Muskoka
District Health Unit, and on the understanding that these individuals and organizations
are committed to making decisions and recommendations based upon current scientific
evidence. It is important to note that a recommendation based on scientific evidence
can change in the future, based on new, peer-reviewed evidence. If the agencies listed
above alter their recommendation in the future with respect to drinking-water
fluoridation, Administration will provide that information to Council, so that the best
evidence-based decisions can be made.

Adapted from: Drinking Water Fluoridation in London, City of London Report to Chair
and Members of the Civic Works Committee Meeting on April 23, 2012 (p.41).
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11.5. Operational And Occupational Health And Safety Concerns
11.5.1. Material Handling And Storage, Worker Safety

The Workplace Hazardous Materials Information System (WHMIS) is Canada'’s national
hazard communication standard. The key elements of the system are cautionary
labelling of containers of WHMIS "controlled products”, the provision of material safety
data sheets (MSDSs) and worker education and training programs. MSDSs are readily
obtainable from many sources. A typical MSDS for HFSA is provided in Appendix I.

It should be noted that the information listed on the MSDS for HFSA applies to HFSA in
its concentrated form. This information is provided in the event that workers are
accidentally exposed to concentrated HFSA, or if concentrated HFSA is accidentally
released to the environment. WSIB reports that there have been zero lost time injuries
of municipal water systems workers related to fluoridation chemicals in the last five
years (see WSIB report in Appendix J).

As addressed later in this report, when HFSA is diluted into drinking-water, the HFSA
molecules become completely dissociated; that is, by interacting with water molecules,
the ions (predominantly fluoride) that make up the HFSA separate from each other and
disperse into the water. Because of this dissociation, the HFSA that is added to the
water actually ceases to exist as HFSA, and the information on the MSDS ceases to

apply.

People do not ingest, and are not exposed to HFSA when they drink fluoridated water.
Similarly, no HFSA exists in the tap water that we return to the environment.

Adapted from: Drinking Water Fluoridation in London, City of London Report to Chair
and Members of the Civic Works Committee Meeting on April 23, 2012 (p.47).

11.5.2. Transportation Safety

The City of Orillia, like all municipalities in Ontario, is bound by legislation to follow strict
handling protocols for all hazardous chemicals. Chemicals used for community water
fluoridation fall under that legislation as well. Health Canada states: “Fluoridation
additives 1certified for use in drinking water are not classified as hazardous waste in
Canada.”

According to Environment Canada, when transported in its concentrated form,
hydrofluorosilicic acid is “identified as a dangerous good under the Transportation of
Dangerous Goods Regulations and has been classified as a Class 8 corrosive

substance”.?

It is important to remember that many hazardous materials are transported continuously
through communities by air, rail, and on roads and highways following these protocols.
In the rare event an accident occurs with any substance, there are trained, equipped
and qualified agencies and services using established Hazmat procedures to isolate,
control and clean-up any hazardous spills that may occur. First responders advise that
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precautionary measures would include isolating the area 50 metres in all directions
around a spill and 800 metres in all directions for a fire.
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11.5.3. Adequacy Of Monitoring And Control Of Fluoride Feed Systems

With proper planning and maintenance of the system, fluoride adjustment is comparable
with other water treatment process. Today’s equipment allows water treatment
personnel to easily monitor and maintain the desired fluoride concentration. Automatic
monitoring technology is available that can help to ensure that the fluoride concentration
of the water remains within the recommended range.

Because there is more than 60 years of experience with water fluoridation, there is
considerable guidance on sound engineering practices to design, construct, operate,
and maintain water fluoridation systems. Fluoride additives are introduced to the water
supply as liquids, but are measured by solution feeders (metering pumps). By design,
and with proper maintenance and testing, water systems limit the amount of fluoride that
can be added to the system so prolonged over-fluoridation becomes a mechanical
impossibility.

It is anticipated that Orillia’s fluoridation feed systems would add fluoride prior to the

entrance of the chlorine contact chamber and monitor fluoride levels near to the

discharge from this chamber. Feeder output would be adjusted based on fluoride levels

detected by the fluoride analyzer. Safeguards used to ensure that fluoride adjustment is

within the recommended range include:

e Continuous monitoring of fluoride levels before water enters the distribution system,
using online fluoride analyzers.

e Electrical interlocking of fluoride feed pumps so that fluoride feed system cannot
operate unless water is being produced.

e Use of a day tank with systems that use bulk storage, so that only a limited supply of
chemical is directly connected to the suction side of fluoride feed pumps.

e Periodic sampling of fluoride levels throughout the water distribution system.

e Use of weigh scales for day tanks or drums and regular monitoring of weights to
provide a redundant check of the amount of fluoride being fed.

Municipal Drinking Water Systems in Ontario that fluoridate their water supply are
required to analyze samples taken once per day for fluoride content. The Ontario
Ministry of the Environment reports that 78 of the Municipal Drinking Water Systems
that it regulates add fluoride, and none of these have reported a fluoride exceedance in
the last two years.*
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11.5.4. Fluoridation And Lead Levels In Drinking Water

Community water fluoridation does not cause an increase in the amount of lead in
drinking water or increase lead leaching from plumbing fixtures. Fluoridated water at
optimal levels does not increase the amount of lead absorbed into or the amount that
accumulates in the body. Drinking fluoridated water does not increase the risk of any
mental disorders or decrease in mental abilities. A number of reviews on community
water fluoridation have studied the scientific literature and have concluded that water
fluoridation has no effect on the solubility, bioavailability, or bioaccumulation of any form
of lead.**3*

Concern that using fluorosilicate additives to fluoridate drinking water causes water
system pipes to corrode is not supported by science. At the level recommended by
Health Canada for fluoridation of public water supplies (0.7 mg/L), the fluoride ion has
little influence on either corrosion or the amounts of corroded metals released into the
water. Fluorosilicates contribute to better water stability with less potential for corrosion,
because silica stabilizes the pipe surface.

Waters differ in their resistance to changes in their chemistry. All waters contain divalent
metals such as calcium and magnesium that cause water to have properties
characterized as hardness and softness. If a water is “hard,” it is less likely to “leach”
metals from plumbing pipes but often leaves a deposit on the inside of the pipe, while if
a water is “soft” it has less of a tendency to leave deposits on the inside of plumbing
pipes. The tendency of water to be corrosive is controlled principally by monitoring or
adjusting the pH, buffer intensity, alkalinity, and concentrations of calcium, magnesium,
phosphates, and silicates in the water.

Orillia does not currently practice chemical adjustment of its water for the purpose of
reducing corrosion, and no requirement to introduce this practice along with fluoridation
is anticipated. The pH of Orillia’s treated water (7.8 to 8.1) is near the high end of the
acceptable range (6.5 to 8.5), as set by the Ontario Ministry of the Environment. In
addition, Orillia’s source water is naturally “hard” meaning that, due to buffering agents
naturally present in Orillia’s raw water, the addition of HFSA is not expected to cause
any significant change in pH.

In a paper’ from the U.S. Environmental Protection Agency published in the
International Journal of Environmental Studies in 2000, the authors examine recent
studies that have attempted to show a link between fluoridation of drinking water and
increased levels of lead in the blood. The paper looks at established science and
compiles fundamental chemical literature, placing an emphasis on the chemistry and
conditions of most relevance to public drinking water. The overall conclusions are that
no credible evidence exists to show that water fluoridation has any quantifiable effects
on the solubility, bioavailability, bioaccumulation, or reactivity of lead compounds.
Additional conclusions in the paper include:

e Dissociation of HFSA in typical drinking water is complete and instantaneous.

¢ No significant change in pH is attributable to the addition of HFSA to typical

drinking water to increase fluoride to recommended levels.
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The authors also consider and refute the methodology of some previous
epidemiological studies of lead exposure. Concerns with lead and community water
fluoridation were raised by several published reports by Masters and Coplan (1999,
2000, 2007) who suggested an association between elevated blood levels of lead in
children with possible neurotoxicity and living in communities that used silicofluorides to
fluoridate their drinking water.® " ® These reports have been refuted by Urbansky and
Shock (2000) who contend that Masters and Coplan failed to control for other factors
that may have contributed to blood lead levels, and failed to link lead levels with actual
consumption of optimally fluoridated drinking water.®> Urbansky and Shock also point out
that the mechanism for how silicofluoride increases blood lead levels proposed by
Masters and Coplan fails to account for the fundamental chemistry involved in the
interaction between not only fluoride and lead but the other chemical constituents
normally found in drinking water.

A different result from Masters and Coplan was reported by Macek et al (2006) using
data from 9,477 children aged 1-16 years. They found “overall, the PbB (blood lead)
concentrations of children living in counties receiving silicofluorides (sodium
silicofluoride and hydrofluosilicic acid) did not differ significantly from the PbB
concentrations of children living in counties without fluoridated water.”® Macek et al’s
research confirmed the findings of the Fort Collins Technical Study Group (2003) who
reported no correlation between elevated childhood blood lead and percent of the
population receiving hydrofluorosilic acid (HFSA) treated water in Colorado counties
after statistical regression analysis which controlled for percent of housing with high-risk
lead housing in each county.®

In their articles Masters and Coplan proposed a mechanism for the increased blood
lead levels in children living in communities that used HFSA to fluoridate the drinking
water. They contend that HFSA does not completely hydrolyze and that HFSA corrodes
lead-bearing plumbing fixtures, thereby elevating the level of lead in the drinking
water.”' Urbansky and Shock in their study show that HFSA completely hydrolyzes into
fluoride ions and silicates and so cannot cause corrosion and increased lead levels in
drinking water.® This was also confirmed by testing by the Fort Collins Utilities who
reported that lead levels in drinking water were below the detectable limits (0.001 mg/L)
before and after addition of HFSA.®
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11.6.Source And Purity Of Fluoridation Additives

Several people raised concerns about additives that are used for water fluoridation. For
instance, a copy of a resolution passed earlier this year by the Region of Peel was
submitted, that asks Health Canada to regulate drinking water fluoridation additives
under the Food and Drugs Act. It is important to note that Peel also recently reaffirmed
its practice of community water fluoridation. Canada’s Minister of Health response,
along with Peel’s letter, is included in Appendix N.

11.6.1. Source

Fluoride is a naturally occurring ion found in rock formations throughout the earth’s
crust. Water taken from the natural environment contains many ions, including fluoride,
due to the rocks and minerals that the water contacts in nature. There is no such thing
as artificial fluoride; all fluoride ions are chemically identical, whether found in