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SUMMARY:
We wish to appeal the US EPA's granting of a Final Rule to Dow for residue
tolerances of inorganic fluoride and sulfuryl fluoride on processed food
comodities. The basis for our appeal is contained below
RELIEF:
In terms of the relief sought, the submitters ask US EPA to rescind the Final Rule
granted for Sulfuryl fluoride residue tolerances.
FEE WAIVER:
A request for a fee waiver has been sent to the
Environmental Protection Agency,
Office of Pesticide Programs, Registration Division (7505C),
1200 Pennsylvania Avenue, NW., Washington, DC 20460.
Fluoride Action Network (FAN) requests a fee waiver under 40 C.F.R. Part
180.33 (m) as it is dedicated to working in the public interest. FAN is a project of
the American Environmental Health Studies Project, a registered non-profit
corporation 501(c)(3).
40 C.F.R. Part 180.33 (m). The Administrator may waive or refund part or all
of any fee imposed by this section if the Administrator determines in his or
her sole discretion that such a waiver or refund will promote the public
interest or that payment of the fee would work an unreasonable hardship on
the person on whom the fee is imposed. A request for waiver or refund of a
fee shall be submitted in writing to the Environmental Protection Agency,
Office of Pesticide Programs, Registration Division (7505C), 1200
Pennsylvania Avenue, NW., Washington, DC 20460. A fee of $2,025 shall
accompany every request for a waiver or refund, except that the fee under
this sentence shall not be imposed on any person who has no financial
interest in any action requested by such person under paragraphs (a)
through (k) of this section. The fee for requesting a waiver or refund shall be
refunded if the request is granted.
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This submission includes the following:
Sections:
1. Introduction
2. DNTdiscussion
3. Some significant subpopulations will receive acutely toxic doses from
fluoride residues from sulfuryl fluoride treatment of foodstuffs
4. Chronic dose from sulfuryl fluoride residues will push more people over
the US EPA’s reference dose for fluoride
5. US EPA’s reference dose based on flawed science.
6. The US EPA derivation of the 4 ppm MCLG for fluoride is scientifically
flawed.
7. What is wrong with the EPA’s 1986 determination of the MCLG of 4 ppm?
8. Adjusting the MCLG for the EPA’s incorrect derivation.
9. Taking into account the research published since the NRC (1993) review.
10. A new science based MCLG
11. Even if the MCLG remains at 4 ppm many Americans still exceed the
reference dose (8 mg/day) derived from it.
12. Comments on the EPA’s attempt to use a new reference dose of 10
mg/day
13. Conclusions.
14. References
TABLES (included separately as Attachments)
Table 1.
Table 2.
Lung
Table 3.
Table 4.
Table 5.
Table 6.
Fluoride

Sulfuryl Fluoride: Brain Effects reported from animal studies.
Sulfuryl Fluoride Effects: Thyroid, Adrenal Cortex, Heart, Kidney,
Studies Reporting Effects on the Brain from Fluoride
Fluoride Studies: IQ and Behavioral Effects
Selected Studies on G-Proteins and Fluoride
Studies Reporting Effects on the Male Reproductive System from

Appendix A.
March 23, 2004. Objections and Request for Hearing in the matter of
Sulfuryl fluoride; Pesticide Tolerance. Final Rule. Docket control number
OPP-204-0373. Submitted to U.S EPA by Fluoride Action Network and
Beyond Pesticides. (Submitted in hard copy; available online at
http://www.fluorideaction.org/epa-sf.pdf
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Appendix B
Comments on Sprando and Collins et. al. studies: Effects in Control groups
compared to NaF treated groups. (Submitted as Attachment)
Appendix C
March 30, 2005. Submission to the National Research Council Committee:
Toxicologic Risk of Fluoride in Drinking Water; BEST-K-02-05-A. From
Fluoride Action Network.

1. Introduction. EPA’s new tolerances for fluoride residues from ProFume
use are dangerously high.
1.1 Introduction. The Federal Food and Drug Certification Act (FFDCA) Section
408(b)(2)(A)(ii) requires that with respect to the setting of pesticide chemical
residues on food that there should be “A reasonable certainty that no harm will
result”. In this respect it requires Section 408(b)(2)(C) that the EPA “to give
special consideration to exposure of infants and children.”
<http://www.epa.gov/fedrgstr/EPA-PEST/2005/July/Day-15/p13982.htm>
1.2 In Fluoride Action Network’s (FAN) appeal of the EPA’s fluoride tolerance for
residues on food fumigated with sulfuryl fluoride, we will demonstrate that the
EPA cannot possibly claim or demonstrate that “there is a reasonable certainty
that no harm will result ” or that they have given “to give special consideration
to exposure of infants and children.” Far from it. In fact, FAN will demonstrate
that these tolerances “with a reasonable certainty” are likely to cause acute
symptoms for a sizeable portion of the American public, especially infants and
children, as well as contribute, in conjunction with many other sources of fluoride,
to which the general public is routinely exposed, to exceeding the reference dose
of 8 mg per day of millions of Americans. On this basis FAN appeals the July 15,
2005, Final Rule.
1.3 The fluoride residue tolerances approved for sulfuryl fluoride are the highest
ever allowed in the history of U.S. EPA (US EPA 2004, 2005). We note in
particular the outrageously high fluoride tolerance of 900 ppm for dried eggs.
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Despite the potential dangers of such levels the EPA’s analysis has been
superficial and inadequate. Their claims that that they are proceeding with "A
reasonable certainty that no harm will result" and that they are giving “special
consideration to exposure of infants and children" are both clearly false. On this
basis FAN appeals the July 15, 2005, Final Rule
1.4 The EPA manages to conceal the threat these new tolerances pose to the
heath of the American people by a combination of gross mathematical errors,
many non-conservative assumptions, and plain wishful thinking. The latter
includes the notion that the reference dose of 8 milligrams per day can be
defended on scientific grounds
1.5 If a scientifically defendable reference dose was calculated, as opposed to
the outdated 8 mg per day (see sections 6-10), many more Americans would
exceed the reference dose. In fact if science were to prevail in this matter, the
vast majority of Americans would exceed a scientifically based reference dose
with ProFume fluoride residues alone. On this basis FAN appeals the July 15,
2005, Final Rule
2 Three ORAL developmental neurotoxicity (DNT) studies should have
been conducted prior to EPA’s approval of tolerances: (1) For fluoride; (2)
For sulfuryl fluoride, and (3) For combined exposure to both fluoride and
sulfuryl fluoride.
2.1 AN ORAL DNT STUDY IS NEEDED FOR FLUORIDE.
The potential for human exposure –especially infants - to fluoride from this use of
sulfuryl fluoride as a fumigant on food is very large. EPA set the highest fluoride
tolerances in its history with the first-time use of sulfuryl fluoride as a food
fumigant in January 2004 (US EPA 2004). Then, in the July 15, 2005, Final Rule
(US EPA 2005), EPA approved an even higher fluoride tolerance: 900 ppm in/on
dried eggs. The July 15, 2005, tolerances also included 70 ppm for virtually all
processed foods, 125 ppm for wheat flour, 15 ppm coffee, 7 ppm cheese, 5 ppm
milk. These are the most commonly consumed food commodities in the
American diet.
2.1.2 As EPA states, “sulfuryl fluoride is converted to the fluoride anion in the
body (US EPA 2004a).” How can EPA claim that they are proceeding with “A
reasonable certainty that no harm will result” without carefully examining the
large body of work that clearly indicates the potential for fluoride to adversely
affect the brain, behavior, and IQ (see Sections 2.1.4- 2.1.12 below and
Attachments: Tables 3, 4, 5). Brain effects have been identified in animal
studies even at very low levels of exposure (Pushpalatha et al. 2005; Varner et
al. 1998; Issacson et al. 1997). The effects of the new high fluoride tolerances
on the fetus and young children due to the unprecedented increase of fluoride
residues in/on food require a very careful assessment of risk. Because of the
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well-known adverse effects on brain from animal studies, EPA was negligent in
not demanding a DNT study for fluoride. No DNT study has been performed for
fluoride.
2.1.3 Of the publications that EPA cites for “a comprehensive review of the
toxicology of fluoride” - two were published 12 years ago, and they did not deal
with fluoride’s neurotoxic effects. The Medical Research Council report of 2002
(we are not aware of a 1992 report) did not deal with neurotoxic effects. The
WHO 2002 report cited by EPA did not engage fluoride’s neurotoxic potential in a
meaningful way. Several of the studies listed below (and in Attachments: Table
3,4,5) were published after the WHO 2002 report.
2.1.4 Fluoride crosses the blood brain barrier (Zhai et al. 2003; Inkielewicz &
Krechniak 2003; Zhai et al. 2003; Vani and Reddy 2000; Guan 1998; Mullenix et
al. 1995; Geeraerts et al. 1986; Tomomatsu 1981).
2.1.5 Fluoride accumulates in the brain. In a 12-week study, rats fed 5 and
25 mg F-/L, in drinking water, the brain fluoride content increased “in a dosedependent and a time-dependent manner.” The fluoride content in the brains of
the 25 ppm treated animals was nine times higher than controls. (Inkielewicz &
Krechniak 2003).”
2.1.6 Pre-natal effects: fluoride crosses the placenta.
“Human studies have shown that the placenta is not in any sense a barrier to the
passage of fluoride to the fetus... (WHO 2002).”
A 1992 paper (Du) presented results of an examination of brains of 15 aborted
fetuses at 5-8th gestation month from an endemic fluorosis area compared with
those from a non-endemic area. Fetal brains from the endemic fluorosis area
revealed a significant reduction in the density of mitochondria and a reduction in
the mean volume of neurons.
2.1.7 Fluoride facilitates aluminum’s crossing the blood-brain barrier
(Varner et al. 1998). At concentrations of 1 ppm fluoride fed to rats in their
drinking water elevates the aluminum level in brain (Varner et al. 1998, Isaacson
et al. 1997) and the formation of beta amyloid deposits which are the classic
brain abnormality of Alzheimers' disease (Varner et al. 1998). A 1999 study
concluded that “aluminium interferes with the metabolism of the neuronal
cytoskeleton and that this interference is potentiated by fluoride (van der Voet et
al.).
2.1.8 Fluoride damages animal brain. Animal studies with fluoride clearly show
that serious brain effects occur even at very low levels of exposure (Guan 1998;
Varner 1998; Zhao 1998; Long 2002). There is a large body of work that
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indicates the potential of fluoride to adversely affect the brain, behavior, and IQ
deficits. (See Tables 3,4,5).
2.1.9 Fluoride and the hippocampus. Several published papers on fluoride’s
effect on the hippocampus should raise concern (Zhai JX et al. 2003; Bhatnagar
et al. 2002; Shivarajashankara YM et al. 2002; Chen J et al. 2002; Zhang Z et
al. 2001; van der Voet et al. 1999; Varner et al. 1998; Mullenix et al. 1995; Kay
et al. 1986). Damage to the hippocampus usually results in profound difficulties in
forming new memories and affects access to memories prior to the damage. In
Alzheimer's disease, the hippocampus becomes one of the first regions of the
brain to suffer attack; causing memory problems and disorientation.
2.1.10 Lowering of IQ in children. There have been several studies from
China indicating a lowering of IQ associated with exposure to fluoride. Some of
these studies have not controlled for some key variables, but the latest study by
Xiang et al. (2003 a and b) did control for both lead and iodine exposure, and
found a lowering of IQ children estimated to occur at 1.8 ppm fluoride. Of added
concern is the potential for fluoride to exacerbate the neural developmental
effects on the fetus in situations where the pregnant woman has low iodine intake
(Lin Fa-Fu, 1991).
2.1.11 Fluoride ions are well-known activators of G-proteins. G-proteins are
considered the most important signal transducing molecules in cells. Fluoride’s
interaction with G-proteins is thought to explain its well done activation of
adenylate cyclase. In neurons, adenylate cyclases are located next to calcium
ion channel for faster reaction to Ca2+ influx; they are suspected of playing an
important role in learning processes. Recent data (Borasio et al. 2004)
suggest a NaF-sensitive G protein “involvement of the inhibitory regulatory
subunit of the cAMP system in inducing presynaptic inhibition by interaction with
calcium-sensitive structures.” See Table 5.
2.1.12 Conclusion. The above studies, as well as those cited in our
attachments (Tables 3,4,5) provide a weight-of-evidence need for a DNT study
for fluoride. The public has a right-to-know the potential for effects on the fetus
and children. We do not agree with EPA’s assertion that they are proceeding with
“A reasonable certainty that no harm will result” and that they are giving “special
consideration to exposure of infants and children" in the absence of such studies
and analysis. EPA was negligent in approving tolerances before an oral DNT
study for fluoride was completed and the results known. On this basis, FAN
appeals the July 15, 2005, tolerances.
2.2 THE NEED FOR AN ORAL DNT STUDYFOR SULFURYL FLUORIDE.
2.2.1 We agree with EPA on the need for an inhalation study for sulfuryl fluoride.
However, the DNT study should have been completed prior to a Final Rule,
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especially as four years have passed since Dow AgroSciences (DOW) first
petitioned for tolerances on June 15, 2001 (US EPA 2001). The US Department
of Agriculture reported in October 2000 that DOW “has begun EPA registration
procedures to allow its use in postharvest situations (USDA 2000).” However,
tolerances for sulfuryl fluoride were approved for processed foods on July 15,
2005 without a DNT inhalation study.
2.2.2 This approval was made despite this lack of a DNT inhalation study, and
despite the fact that many animal studies reveal serious effects (see Tables
1,2). We do not agree with EPA’s assertion that they are proceeding with “A
reasonable certainty that no harm will result” and that they are giving “special
consideration to exposure of infants and children" if they have not ensured that
key studies like the DNT inhalation study have been conducted BEFORE they
approve tolerances?
2.2.3 In addition to a DNT inhalation study, EPA should have insisted on an
ORAL DNT study for sulfuryl fluoride. The highest tolerances for sulfuryl fluoride
were approved for processed foods on July 15, 2005 (2 ppm for Cheese, Milk
Powder, and All Processed Food; 3 ppm for nuts; and 1 ppm for dried eggs).
People, including infants will not only breathe in a little of the sulfuryl fluoride
resides but will be ingesting them as well. Again, how can EPA claim that they
are proceeding with “A reasonable certainty that no harm will result” and they are
giving “special consideration to exposure of infants and children" if they have not
ensured that key studies like the DNT inhalation and oral studies have been
conducted? These DNT studies should have been conducted before tolerance
approvals were granted. On this basis, FAN appeals the July 15, 2005, Final
Rule.
2.3 THE NEED FOR AN ORAL DNT STUDY FOR SULFURYL FLUORIDE +
FLUORIDE.
When people consume food fumigated with sulfuryl fluoride, they have the
potential to be exposed to both fluoride and sulfuryl fluoride at the same time.
There is nothing in the literature to apprise the public of potential effects from
this scenario. The literature only tells us that serious brain effects are observed
in animals exposed to fluoride and to sulfuryl fluoride separately. The public
needs to know if there is a potential for additive or synergistic effects from
simultaneous exposure to fluoride and sulfuryl fluoride when they eat food
fumigated with sulfuryl fluoride. We do not agree with EPA’s assertion that they
are proceeding with “A reasonable certainty that no harm will result” and they are
giving “special consideration to exposure of infants and children" if they have not
ensured that key studies like such a combined DNT oral study has been
conducted. Tolerances should not have been approved until the results of such
studies were available. On this basis, FAN appeals the July 15, 2005, Final
Rule.
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3. Some significant subpopulations will receive acutely toxic doses from
fluoride residues from sulfuryl fluoride treatment of foodstuffs.
3.1 The US EPA has failed to consider any acute toxic health effects besides
death (US EPA 2005a, 2005). The EPA lists sub-lethal acute health effects such
as vomiting but then cites only those dosages associated with death. For
example, they extrapolate from the Certainly Lethal Dose by dividing by four to
get what they call a “safely tolerated dose” (8-16mg/kg-bw), meaning it is unlikely
to cause death. However, not only is the EPA’s “safely tolerated dose” higher
than the dose (5 mg/kg) estimated to cause death in some people (Whitford
1987, 1990, 1996), it is also far higher than the doses documented to produce
gastrointestinal distress (e.g. nausea and vomiting). Doses as low as 0.1 to 0.3
mg/kg-bw can result in acute gastrointestinal symptoms (Akiniwa 1997, Gessner
et al. 1994). Such symptoms may not be life threatening but it is certainly
unacceptable for a pesticide residue to result in vomiting for many people
consuming average portions of the fumigated food. How can EPA claim that they
are proceeding with “A reasonable certainty that no harm will result” and that they
are giving “special consideration to exposure of infants and children" if they have
not examined these non-lethal but acute affects? On the basis of the EPA’s
failure to examine non-lethal acute effects FAN appeals the July 15, 2005, Final
Rule.
3.2 To underline the seriousness of EPA’s failure to examine non-lethal acute
effects, FAN will examine how frequently the fluoride tolerance residues will lead
to such acute poisoning episodes, we shall take the examples of dried eggs and
wheat flour, both commonly consumed items in most people’s diets. The fluoride
tolerance for dried eggs is 900 ppm and for wheat flour is 125 ppm (FAN 2005,
Table 1).
3.3 The US EPA, in a response to comments has apparently made a mistake in
their calculations of how many milligrams of F would be contained in one
reconstituted dried egg made up from 900 ppm dried egg powder (US EPA
2005b). We do not know where their mistake arose, but we note they used
recipes supposedly based on teaspoons and may have confused these with
tablespoons. On the basis of this error , and others, FAN appeals the July 15,
2005, Final Rule.
3.4 We used recipes and conversion factors from several sources, including the
American Egg Board and the USDA to determine how many grams of dried egg
is mixed with water to make one egg equivalent. Both sources gave conversions
by weight, not by volume, so there was no possibility of errors when converting
volumes and densities to weights. Using both of these independent conversion
factors returned the same result which provides reassurance that the methods
are correct. We here document and reference all our calculations. In contrast,
the EPA does not reference any of their calculations and makes many
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unsubstantiated claims in their assessment of the likely exposure levels from
consuming fumigated dried eggs.
3.5 Our calculations for acute fluoride dose from dried eggs:
•
•
•
•
•

F residue level in dried eggs: 900 ppm or 900 mg/kg
Average weight of one large fresh egg: 50 g (American Egg Board
2005)
Conversion factor from dried egg to fresh egg: 1 part by weight dried
egg to 3 parts by weight water (USDA 2003; American Egg Board
2005)
USDA standard serving size: 2 eggs
90th percentile large serving: 4 eggs

12.5 g dried egg mixed with 37.5 g water gives 50 g reconstituted egg
12.5 g X 900 mg/kg X 0.001 kg/g = 11.25 mg per fresh egg equivalent
2 egg equivalents X 11.25 mg/egg equivalent = 22.5 mg fluoride per serving
4 egg equivalents X 11.25 mg/egg equivalent = 45 mg fluoride per meal
3.6 This is based on whole dried eggs. These are the types of eggs most likely
to be used as a direct replacement for fresh eggs in recipes like scrambled eggs
and omelets.
3.7 We note that the EPA has calculated a much lower dose of only 3.1 mg/egg
equivalent (EPA 2005). Since they do not reference their conversion factors it is
not possible to determine where their mistake is made.
3.8 Our estimates of the frequency of acute poisoning incidents are based on the
EPA contention that approximately 1% of all dried eggs will be fumigated.
However, it should be noted the pesticide tolerance (40 CFR Part 180.145; US
EPA 2005) has no provision for enforcing this limitation of use. On this basis FAN
appeals the July 15, 2005, Final Rule.
3.10 In the EPA’s response to the issue of dried egg tolerances, the EPA claims
that it is highly unlikely for any individual to ever consume more than a single
egg’s worth of dried eggs (US EPA 2005b). They base this on their claim that
dried eggs will only be used in mixes such as baking mixes. They apparently
don’t realize that dried eggs are a standard USDA food item supplied to schools,
Indian Reservations, prisons, food banks, disaster relief agencies, and other low
budget end-users where they may frequently be used instead of fresh eggs to
prepare dishes such as scrambled eggs or omelets (USDA 2005). The USDA
purchased 4 million pounds of dried eggs in 2003 (USDA 2004). Dried eggs are
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also commonly found in lightweight foods for campers. Approximately 1/3 of all
eggs consumed in the US are dried eggs. (American Egg Board 2005a)
3.11 Two eggs is considered a single serving of eggs by the USDA. Almost
everyone would consume at least a single serving, and many would consume
two servings worth or four eggs. As shown above, a four-egg meal prepared with
900 ppm residue dried eggs would give an acute dose of 45 mg F. Depending
on the weight of the individual, this could range from 1.5 mg/kg-bw for a 30 kg
child to 0.5 mg/kg-bw for a large adult weighing 90 kg. These dosages range
from 2x to 15x greater than the dosages found to cause acute gastrointestinal
symptoms including vomiting.
3.12 As a check on the reasonableness of these calculations, we can compare
this outcome to the fluoride overdose warning on toothpaste. This warning is
mandated by the Food and Drug Administration (FDA 1997). Fluoridated
toothpastes contain between 1000 and 1500 ppm fluoride so they have only a
slightly greater concentration than may be found in fumigated dried eggs. The
FDA warning states that if a child ingests more than a pea-sized portion of
toothpaste that a poison control center should be contacted immediately. A pea
sized portion of dried eggs, or even several pea sized portions of dried eggs,
would represent not even a single mouthful of scrambled eggs. This
independently derived determination of the acute toxicity of fluoride ingestion by
the FDA reinforces the accuracy of our calculations.
3.13 An acute poisoning scenario could occur in as many as 1% of meals
prepared from dried eggs even if EPA is correct in assuming only 1% of all dried
eggs will be fumigated. We have not been able to determine the total number of
institutional meals where scrambled eggs made from dried eggs will be served
per year in the US. However, the 4 million pounds of USDA dried eggs
purchased each year (USDA 2003) represents 36 million four-egg servings per
year. If 1% of these servings were made from 900 ppm egg powder that could
result in 360,000 acute poisoning cases per year. In USDA pesticide residue
surveys, typically 0.3% of all tested samples exceed the legal tolerance (USDA
2003a [PDP 2003]). Therefore, even if we assume that most fumigated dried
eggs will contain less than 900 ppm, it is probable that 0.1 to 1% will contain the
full tolerance level. This translates into 400 to 4000 very likely cases of acute
fluoride poisoning per year. The USDA has never tested for fluoride pesticide
residues in foods so no better estimates can be made.
3.14 It is clearly unacceptable for even a small number of institutions to have
poisoning incidents about once every 100 days of serving egg dishes. At each
such incident people consuming even a single serving could be vomiting from the
fluoride they ingested.
3.15 But in fact, the situation is likely to be worse. Dried eggs are commonly sold
in bulk containers up to 200 lbs. An institution might well purchase up to a year’s
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supply of dried eggs which have a long shelf life. One out of a hundred such
purchases would be of a batch which was fumigated. For this school, prison,
nursing home, or food bank, every egg meal made from this fluoride
contaminated batch would produce widespread acute illness. Even if this
scenario only plays out in a few dozen institutions a year in the US, affecting only
several thousand people, this is clearly unacceptable.
3.16 Conclusion. The failure of the EPA to do justice to the full potential of harm
from acute exposure to these fluoride tolerances undermines their claim that
they are proceeding with “A reasonable certainty that no harm will result”. As we
have shown above some Americans will be exposed to levels of fluoride (from
ProFume) from consumption of dried egg which will exceed a dose at which with
where we can anticipate acute (but non-lethal) effects. On this basis, FAN
appeals the July 15, 2005, Final Rule.
As an independent check on our acute exposure analysis, we have employed the
same DEEM software and food consumption database as used by EPA for their
chronic exposure assessment. As noted earlier, EPA did not consider any sublethal acute health effect endpoints for fluoride.
This analysis considered fluoride exposure from only a single commodity, dried
eggs. At this time we are unable to expand the analysis to consider all foods
which will be fumigated because the list includes all processed foods. Even
using DEEM software, the ability to do a full assessment is hampered by the
difficulty in defining every category of processed food and it’s individual exposure
contribution. But difficulty in performing an analysis does not relieve EPA from
the requirement to perform an acute toxicity analysis taking into account
exposures from all food items with tolerances. This will include all processed
foods with tolerances of 70 ppm, wheat and other grains with tolerances from 40
ppm to 125 ppm, and a wide range of commonly consumed fruits, vegetables,
nuts, dairy, and meat products. On the basis of EPA’s failure to perform this
acute exposure analysis, FAN appeals the July 15, 2005, Final Rule.
[3.9 In addition, the ProFume pesticide label approved by US EPA on July 15,
2005 (Dow 2005) has been changed so that a 1:10 diluting of fumigated food
products with non-fumigated products is no longer required. It is possible the
EPA exposure assessment was based on the earlier labeling requirement (Dow
2004) rather than the current label. If this is the case then the EPA would
underestimate the acute levels of exposure by a factor of 10.]
4. Chronic dose from sulfuryl fluoride residues will push more people over
the US EPA’s reference dose for fluoride.
4.1 The US EPA’s health risk assessment for fluoride residues underestimates
chronic doses of fluoride from consumption of ProFume fumigated foods (US
EPA 2005). We have calculated the chronic exposure to the average American,
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as well as to significant subpopulations. The same DEEM software and food
database as used by EPA was employed. An alternative method was also used
for comparison purposes. Both methods found as much as ten times higher
exposures than in EPA’s HRA (US EPA 2005). For some significant
subpopulations, amounting to millions of Americans, this led to an exceeding of
the chronic reference dose (RfD) solely as a consequence of ProFume.
4.2 The US EPA’s health risk assessment for F residues may underestimate
chronic doses of fluoride. The July 15, 2005, Final Rule for fluoride tolerances
(US EPA 2005) appears to address only some of the food tolerances requested
by Dow in March 2005 (US EPA 2005a). On July 15, 2005, EPA approved
tolerances for processed foods only. The current EPA exposure may be based
solely on these processed food tolerances and may fail to account for the
exposures that will result if Dow receives tolerances for the Raw Agricultural
Commodities (RAC) that are pending (FAN 2005, Table 3). These RAC foods
include Group 16 (grains, forage etc.) and Group 17 (both Groups with proposed
tolerances of 130 ppm F); animal feed at 130 ppm; and flour, post harvest at 98
ppm.
4.3 Another possible explanation for EPA’s underestimates of exposure is
because they may not have used the most current pesticide label requirements
on which to base their assumptions. The label for ProFume was just changed as
of July 15, 2005 (Dow 2005). The changes in conditions of use were substantial.
Three pages of specific restrictions were removed. No longer are there limits on
maximum rates of fumigation or requirements that bulk food storage be severely
reduced by a “drawdown” before fumigation. Requirements for blending after
fumigation to dilute concentrations of fluoride are also eliminated.
4.4 It may be relevant to note that the only comment on the pesticide petition
received by the EPA other than those opposed to the petition was from the North
American Millers’ Association representing 95% of the industry. Their one
request was to alter the ProFume registration by eliminating the blending
requirement:
“The current label for sulfuryl fluoride requires that wheat flour that is
exposed to the compound must be blended into flour that has not been
fumigated in a 10:1 ratio. This restriction severely limits or, depending on the
location, could prevent its use as a tool to ensure that milled grain products
are produced in a sanitary environment.” (Bair 2005)
They strongly requested the EPA to eliminate this label restriction and the EPA
seems to have complied, without any explanation or request for public input, as
well as gone much further and eliminated most of the other usage restrictions
such as drawdowns.
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4.5 If the EPA based their exposure assessment on the pre July 15, 2005 label
(Dow 2004) requirements, then they would have severely underestimated the
possible levels and amounts of food affected. The EPA has yet to make the full
Health Risk Assessment used in the July 15 Final Rule (US EPA 2005) publicly
available, so we have been unable to check its assumptions or methods. How
can EPA claim that they are proceeding with “A reasonable certainty that no
harm will result” if they can’t or won’t make a final HRA freely available to the
public? On this basis FAN appeals the July 15, 2005, Final Rule.
4.6 It is interesting to note that ProFume’s registration label in the United
Kingdom specifically prohibits fumigation of any quantity of flour because of the
risks of residue accumulation. It further requires that the first run out of the
equipment following fumigation must be discarded and that the succeeding 50
minutes of run must be blended 10:1 with unfumigated flour (Dow 2005a). On the
basis of the EPA’s failure to exercise similar caution FAN appeals the July 15,
2005, Final Rule.
4.7 The EPA also failed to take into account those significant subpopulations
which will receive the highest exposures. This may be the result of EPA’s failure
to properly define the highest exposure groups. The EPA seems to have only
considered age and sex groups, not diet groups. Such failures again undermine
the EPA’s claim that they are proceeding with “A reasonable certainty that no
harm will result” from these tolerances. On this basis FAN appeals the July 15,
2005, Final Rule.
4.8 Our analyses of chronic exposure risks
We have conducted an analysis using the same software and food consumption
database as the EPA (Durango Software 2005). Our assumptions concerning
expected residue levels and percent of food treated are based on the EPA’s
summary HRA published in the Federal Register (US EPA 2005). The full details
of our analysis will be provided in a forthcoming appendix. The results
corresponded closely with our simplified methodology which will be described
below.
4.9 Common sense combined with an examination of USDA food consumption
data readily suggests that wheat (and other grains) will dominate the fluoride
exposure for most people. The average American consumes about 170
grams/day of grains, mostly from wheat flour. Wheat flour has an existing
tolerance of 125 ppm whereas all other RAC food categories have lower
tolerances (US EPA 2005a, FAN 2005). This information should have
immediately led the EPA to focus attention on exposures to people eating wheat
products.
4.10 Since wheat so dominates the average consumer’s exposure we performed
a simplified non-conservative screening analysis focusing on wheat and grains.
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4.11 Table A shows an expected tolerance for each food category based on a
weighted average of the food items within each food category. Also shown is an
estimate of the percentage of that food category which is fumigated. The EPA
has estimated that for RACs, the percent crop treated (PCT) will be 40% for most
items (US EPA 2005b, p. 40902).
4.12 For the key category, grains, the EPA has not publicly released the average
residue levels of fluoride from trials. We have not assumed that the average
would be the maximum tolerance of 125 ppm. Instead, we have been less
conservative and chosen 60 ppm.
Table A. Calculation of fluoride ingestion due to fumigation residues
By food category in average American diet, year 2000

food category
dairy
vegetables
meat, fish, eggs, nuts
grains
fruits
sweeteners
fats
total

F residues
(mg/kg) average
g/day for food category
249
204
172
169
147
125
85
1150

0
1
2
60
1
0
0

percent
treated

mg/day

0
40
40
40
40
0
0

0.00
0.08
0.14
4.05
0.06
0.00
0.00
4.32

All data from USDA have been corrected for waste and other losses and are from:
http://www.ers.usda.gov/data/foodconsumption/FoodGuideIndex.htm
F residues are approximate weighted averages for each food category based on
approximate average residue levels found in fumigation trials.
For grains, no “drawdown factor” is employed because the proposed pesticide label has
eliminated this condition of use. Also, no “processing factor” is employed for
conversion from grain to flour so that this estimate will be protective of those consumers
who choose whole grain products as recommended by USDA for their health benefits.
See text for more details.
Percent treated is from US EPA 2005
Food categories are for Raw Agricultural Commodities (RACs)

4.13 The Table A food categories are all RACs rather than processed foods.
This is to avoid the problems of determining how much wheat is in a serving of
pizza for example. The EPA clearly distinguishes between the percent crop
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treated (PCT) for RACs from the percent of product treated in the case of
processed foods. They estimate processed foods will only have a PCT of 1%.
4.14 An important assumption we made in the calculations of Table A is that a
conservative estimate will eliminate the EPA’s “processing factor” and “drawdown
factor” which were used in their 2004 Health Risk Assessment (US EPA 2004a).
At that time the pesticide label for ProFume included the condition that before
fumigation, storage bins of food commodities be drawn down to below 3 feet to
reduce the quantity of food exposed to fumigation (Dow 2004). After fumigation,
the fumigated food was to be blended 1:10 with unfumigated stock so as to dilute
the fluoride residue level by a factor of 10x (Dow 2004). However, the revised
pesticide label (Dow 2005) has eliminated this use condition. It should be noted
that even if this condition had been retained, there is no enforcement mechanism
or even monitoring system available to the US EPA to ensure compliance.
Furthermore, it would appear that food processors have a strong financial
interest in avoiding pre-fumigation drawdowns. As mentioned above, the main
trade group for the grain milling industry specifically requested elimination of
such conditions. Undoubtedly, the millers are concerned about the financial
costs of emptying and then immediately refilling their facilities every 100 days.
4.15 For these reasons, the 10x drawdown factor used by the EPA in their earlier
HRA has been eliminated in our analysis.
4.16 In the 2004 HRA the EPA also incorporated a “processing factor” for grains
being milled. For wheat, application of the “processing factor” resulted in a 3x
reduction in fluoride residue level of the flour. The EPA does not explain how
they arrived at this factor but one can presume that this factor accounts for the
wheat germ being removed from the flour when white flour is being produced
from whole grain. The EPA has stated that oil and protein in food items
preferentially absorb fluoride during fumigation. The wheat germ contains most
of the oil and protein in wheat grain (USDA 2005a), so its removal likely explains
the 3x reduction in fluoride. For non-wheat grains the EPA in 2004 used a
“processing factor” of 0.78, presumably because less of the oil and protein is
removed when milling corn, oats, barley, and the other grains.
4.17 We believe that application of this “processing factor” is not likely to be
protective of a significant portion of the American population. Increasing
numbers of people are consuming more whole grain products based on medical
findings of significant health benefits from eating whole grains. In fact, the USDA
recommends that Americans switch to whole grains as much as possible (USDA
2005b). This trend is exemplified by General Mills Corporation’s recent
announcement that it plans to change the recipe of all it’s cereals to whole grain
over the next few years (USA Today 2004). It would be ironic if people switching
to whole grains for their established health benefits would be faced with the
prospect of consuming unacceptably high fluoride residues due to fumigation by
sulfuryl fluoride. This is analogous to the difficult trade-off between health
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benefits of eating fish while trying to avoid excessive mercury exposure.
However, it is much easier to solve by simply preventing the use of sulfuryl
fluoride as a food fumigant.
Returning to the analysis of fluoride exposures from a typical American diet:
based on an estimated 60 ppm F residue level in grains and a 40% PCT, Table A
shows that the average American diet will contain a chronic dose of over 4
mg/day F. Of this, over 90% is attributable to fumigated wheat and grains.
When divided by the average American weight of 70 kg, this is a dosage of 0.06
mg/kg/day. Compare this result with the EPA’s determination of 0.0093
mg/kg/day which is 6x lower (US EPA 2005, p. 40905). The EPA has made a
significant underestimation. Since they provide few details or references to their
data sources and methods it is impossible to determine why they have made a
determination so different than the one we present here.
4.18 Perhaps they left out some food commodities as the July 15, 2005 Ruling
did not cover all the proposed tolerances by Dow (US EPA 2005).
4.19 A gross mathematical error by EPA is revealed in their response to public
comments. While trying to explain their estimates for the percentage of food
items that might be fumigated twice, they state: “about 5% of 1% fumigated
products could be fumigated twice or 0.0005% of foods” (US EPA 2005b, p. 7).
They are off by a factor of 100x! Five percent of 1% equals 0.05%, not 0.0005%.
Perhaps this error accounts for their underestimation. In any case, if this error is
indicative of the lack of care with which EPA prepared their health risk
assessment, then it raises concerns they have made errors elsewhere.
Their underestimation may also be due to their choice of improper assumptions
or insufficiently conservative assumptions as described previously.
4.20 Our determination that fumigation with sulfuryl fluoride could in fact lead to
exposures of 4 mg/day amongst many Americans leads to the unavoidable
conclusion that the proposed residue tolerances are much too high, even if one
accepts an RfD of 8 mg/day.
4.21 This finding is made much worse if significant subpopulations are
considered. For food exposure, the critical subpopulation is those who consume
more than the average quantity of wheat and grain products. The FDA has found
that a good approximation can be made to determine the 90th and 95th percentile
of food consumption for most categories of food. They find that the upper 10% of
consumers eat about twice as much of a food type as the average. They have
also found that the top 5% eat about 4 times the average (FDA 1995). For the
US population 10% represents about 30 million people, and 5% represents about
15 million. These are very large subpopulations which certainly qualify as
Sept 13, 2005. Fluoride Action Network submission to US EPA. Docket OPP-2005-0174.

17

“significant” by anyone’s definition. They are larger than some of the
subpopulations which the EPA considered.
4.22 Therefore, 30 million Americans are likely to eat larger than average
portions of bread, pasta, and other grain products. From the fumigation residues
alone, most could exceed the RfD of 8 mg/day or 0.114 mg/kg-bw/day.
4.23 Again, this finding is so extraordinary that it is worthwhile performing a
reality check by comparing these high exposure levels to a more familiar route of
exposure: through drinking water.
4.24 Very simply, 2 liters of water at 4 ppm a day is considered by the EPA the
limit of what is safe (i.e. 8 mg/day). Compare this to the 170 grams a day of
wheat and grain products typically consumed, 40% of which may have been
fumigated with sulfuryl fluoride. When the concentration in that fumigated wheat
averages 60 ppm, it yields a dose of 4 milligrams of fluoride which is the same
dose as consuming one liter of water at 4 ppm i.e. half the reference dose. If we
now throw in the other fumigated foods consumed and other sources of fluoride,
clearly many more Americans will be pushed over the reference dose.
4.25 It is hard to understand how Dow AgroSciences and the US EPA could
consider allowing residues of 900 ppm fluoride in a fairly common food
commodity (dried eggs) and 125 ppm in the single largest component of many
people’s diets (wheat flour). But this blatant disregard for consumer’s health may
reflect the fundamentally flawed methodology underlying almost all aspects of the
Dow and EPA health risk assessments. It certainly does not engender
confidence that the tolerances for sulfuryl fluoride have been carefully designed
to be fully protective of all Americans. In fact, just the opposite appears to be the
case: the tolerances requested by Dow were based solely on levels found after
trial fumigations. No consideration was given to the health consequences of
Americans ingesting these residues and the Health Risk Assessment was
essentially an afterthought which attempted to justify the safety of the levels
through manipulation of facts and science.
4.26 The US EPA needs to seek an independent body to perform a Health Risk
Assessment for ProFume fluoride residues, so that the public can be reassured
that a small section of the pesticide division has not been captured by the
interests of Dow AgroSciences. Such an HRA must consider all relevant
scientific studies, especially the most current. It cannot rely on decades old
reviews which have been shown to have been influenced by narrow political
considerations rather than science and the public interest (Carton & Hirzy 1998;
Marcus 1990, 1995; US EPA Unions 2005; Bryson 2004). It most certainly
cannot put any trust in the Dow and US EPA HRAs.
4.27 Conclusion. The failure of the EPA to do justice to the full potential of harm
from the chronic exposure to these fluoride tolerances, especially when
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combined with other routine exposures that Americans have to fluoride,
undermines their claim that they are proceeding with “A reasonable certainty that
no harm will result” and their claim that they are giving “special consideration to
exposure of infants and children. On this basis, FAN appeals the July 15, 2005,
Final Rule.
5.US EPA’s health risk assessment for ProFume is unsatisfactory because
it is predicated on the safety of the MCLG of 4 ppm which cannot be
defended scientifically.
5.1 The unacceptable risks posed by ProFume use and the new tolerance limits
reviewed in sections 3 and 4 above are all predicated on maintaining the fiction
that the reference dose of 8 mg per day is a safe. This reference dose is not
scientifically defendable as our previous largely unanswered analysis has made
clear (Appendix A). Here we summarize these arguments and based on these
arguments, all the conclusions reached in Sections 3 and 4 are further reenforced. On this basis FAN appeals the July 15, 2005, Final Rule.
5.2 The reference dose of 8 mg per day is based upon the same analysis which
the US EPA used in 1986 to determine its MCLG.
5.3 . The MCLG (as well as the MCL) is currently set at 4 ppm.
5.4 In 2003 the US EPA Office of Drinking Water asked the National Academy of
Sciences (NAS) to review the scientific literature pertaining to the toxicology of
fluoride and offer advice on the EPA’s current MCLG. This review has been
largely necessitated by the extensive publication of literature on toxic end points
which occur at or near this level and which have been published since the last
review by the NRC in 1993. The National Research Council is expected to
produce its report in late 2005 or early 2006.
5.5 However, without waiting for this NRC review to be completed, the US EPA
Pesticide division has used the current MCL of 4 ppm as the basis of a health
risk assessment it has performed for ProFume. How can the EPA maintain that
they are proceeding with “A reasonable certainty that no harm will result” and that
they are giving “special consideration to exposure of infants and children” with
respect to increased fluoride exposure from these tolerances, if they are not
willing to wait for the NRC review to be completed? On this basis, FAN appeals
the July 15, 2005, Final Rule.
5.6 The scientific basis for the MCLG and MCL of 4 ppm is extremely
inadequate from the perspective of the norms usually applied in calculating safe
drinking water standards and other regulatory processes in setting safe
standards based upon animal and epidemiological data. Any independent
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analysis of this derivation would clearly undermine the EPA claims that they are
proceeding with “A reasonable certainty that no harm will result” and that they are
giving “special consideration to exposure of infants and children” from increased
fluoride exposure from the proposed tolerances. On this basis, FAN appeals the
July 15, 2005, Final Rule.
5.7 When a more appropriate and scientifically defendable reference dose is
developed (see section 9) it becomes clear that a high proportion of the
American population is currently being overdosed on fluoride (a fact which
becomes apparent when one looks at the current dental fluorosis rates in
children, see discussion in section 10.4) and no further additions to this current
exposure burden should be countenanced by the US EPA. Until the US EPA
takes into account this pre-existing overdose situation they cannot claim that they
are proceeding with “A reasonable certainty that no harm will result” or that they
are giving "special consideration to exposure of infants and children" in this
matter of further exposure. On this basis, FAN appeals the July 15, 2005, Final
Rule.
5.8 We further argue that even if one accepts the MCLG of 4 ppm, the reference
dose derived from it (8 mg/day) is being exceeded already by millions of people
in the US. This being the case no additional source of fluoride must be allowed
to enter the US food supply because this will further increase the number of
people who will exceed the reference dose and exacerbate the risks posed to
those who are already above this dose. On this basis, FAN appeals the July 15,
2005, Final Rule.
65. The US EPA derivation of the 4 ppm MCLG for fluoride is scientifically
flawed.
6.1 Before discussing the problems with EPA’s MCLG, we start first with EPA’s
description of how the MCLG was derived:
"For fluoride, both the MCL and the MCLG have been set at 4.0 ppm in
order to protect against crippling skeletal fluorosis. The MCLG was
established in 1986 [FR 51 (63)] and is based on a LOAEL of 20 mg/day,
a safety factor of 2.5, and an adult drinking water intake of 2 L/day."
(US EPA 2004a)
6.1 Before discussing the problems with EPA’s MCLG, we start first with EPA’s
description of how the MCLG was derived:
"For fluoride, both the MCL and the MCLG have been set at 4.0 ppm in
order to protect against crippling skeletal fluorosis. The MCLG was
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established in 1986 [FR 51 (63)] and is based on a LOAEL of 20 mg/day,
a safety factor of 2.5, and an adult drinking water intake of 2 L/day."
(US EPA 2004a)
6.2 Let us break this explanation down into its component parts:
a) The end point chosen was crippling skeletal fluorosis.
b) The LOAEL offered for this was 20 milligrams per day.
c) The safety factor offered to protect the most vulnerable is 2.5.
d) The amount of water drunk is 2 liters.
6.3 The calculation is as follows: 20 milligrams per day divided by 2.5 (safety
factor) = 8 milligrams per day. If one assumes that someone drinks 2 liters of
water a day the safe level is 4 milligrams per liter, because if someone drank 2
liters of water at this level they would receive 8 milligrams of fluoride. Thus the
derived MCLG is 4 ppm.
6.4 To put that "safe" level into perspective, 4 ppm is 400-800 times higher than
the level found in mothers' milk (0.005 - 0.011 ppm, Institute of Medicine, 1997).
7. What is wrong with the EPA’s 1986 determination of the MCLG of 4
ppm?
7.1 This derivation is hopelessly wrong on all four steps. Even at the time, the
inadequacies of this derivation was pointed out by some EPA scientists like Dr.
Robert Carton and Dr. William Hirzy , who claimed that it was manipulated for
political reasons (Carton & Hirzy 1998). Today, with the benefit of more research
findings the inadequacies are even more glaring. Let us examine each step of
the calculation.
7.2 The end point of skeletal fluorosis.
7.2.1 Today there are many other end points of fluoride’s toxicity which have
been reported in literally hundreds of peer reviewed and published articles. The
NRC will be reviewing these.
7.2.2 Even in 1986, bone damage was not the only toxic end point discussed in
the literature. Considerable discussion, for instance, had taken place about
thyroid dysfunction. In 1958 Galletti and Joyet found that the thyroid function of
patients with hyperthyroidism could be lowered by daily doses of fluoride
between 2.5 and 4.52 and 10 milligrams per day. Such doses are as low as one
quarter of the EPA’s reference dose of 8 mg of fluoride per day for bone damage.
In Russia in 1985, Bachinskii et al. found that normal thyroid function was
lowered at 2.3 ppm. If we assumed that these citizens drank two liters of water
per day, their daily dose would have been 4.6 milligrams.
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7.2.3 Even if the EPA could justify limiting the discussion of fluoride’s toxic end
points to bone damage, there were other findings available to the EPA in 1986
which indicated a lower observable adverse effect level than crippling skeletal
fluorosis. For example, the EPA should have considered one of the findings of
the Newburgh-Kingston fluoridation trial (1945-55). The authors Schlesinger et al.
(1956) found a statistically significant increase in cortical bone defects in the
children in the fluoridated community compared to the non-fluoridated community
(13.5% versus 6.5 %). US EPA scientists should have been made aware of this
finding because NAS reviewers drew special attention to it in 1977 in the context
of questions about a potential relationship between fluoridation and
osteosarcoma in young males. The strength of the cortical bone is critically
important in the protection of the appendicular skeleton from bone fracture. Such
defects were associated with a dose of about 1-2 milligrams per day.
7.2.4 Since 1986, meanwhile, a voluminous literature has been published
indicating that fluoride can weaken bone before it causes crippling fluorosis. This
literature includes clinical trials (Dambacher 1986; Hedlund 1989; Bayley 1990;
Orcel 1990; Riggs 1990; Schnitzler 1990; Gutteridge 2002); animal studies
(Turner 1992; Lafage 1995; Sogaard 1995; Turner 1995; Fratzl 1996; Turner
1996); and epidemiological investigations (Sowers 1986; Sowers 1991; Alarcon
Herrera 2001; Li 2001).
7.2.5 Of particular interest are the clinical trials of Hedlund (1989); Bayley (1989),
Orcel (1990), and Gutteridge (2002), for the doses used in these trials were only
21 to 25 mg per day. Considering the short term duration of these trials (less than
4 years), they should be regarded as highly relevant to the EPA's MCL.
Considering that the evidence strongly indicates that bone fracture occurs before
crippling fluorosis, it is imperative that EPA justify why crippling fluorosis remains
the appropriate endpoint for bone health, instead of bone fracture.
7.3 The LOAEL of 20 mg per day.
7.3.1 Even if the EPA chooses to ignore bone fracture, and all the other nonskeletal end points (see section 8), and continues to use the end point of skeletal
fluorosis, it is both unscientific and contrary to common sense to choose the
crippling phase of skeletal fluorosis as the LOWEST OBSERVABLE ADVERSE
EFFECT LEVEL. Skeletal fluorosis is estimated to have three clinical phases and
a pre-clinical phase (DHHS, 1991). According to the Department of Heath and
Human Services (DHHS 1991), painful arthritic symptoms can begin in the first
clinical phase of fluorosis, before the onset of crippling. The existence of arthritic
symptoms in the pre-crippling stage of the disease has been widely reported in
the literature (Singh & Jolly 1970; Cook 1971; Franke 1975; Teotia 1976;
Czerwinski 1977; Carnow 1981; Czerwinski 1988; Roschger 1995; Savas 2001;
Eichmiller 2005). While not everyone with pre-crippling clinical fluorosis will
experience arthritic pain (Franke 1975), the evidence is clear that some people
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will. Thus, if skeletal fluorosis is the endpoint of concern, EPA’s LOAEL should
be set to protect against the pre-crippling clinical effects.
7.3.2 Even if EPA chose to continue ignoring the pre-crippling effects of
fluorosis, it would still need to update the LOAEL for crippling fluorosis. The
NRC(1993) panel lowered the LOAEL for crippling skeletal fluorosis to 10
milligrams per day (On page 59 of their report the authors write: “Crippling
skeletal fluorosis might occur in people who have ingested 10-20 mg of fluoride
per day for 10-20 years”), but strangely they did so without recommending a
corresponding MCLG of 2 ppm.
7.3.5 Moreover, the EPA based their MCLG on a chronic dose lasting only 10
years, not a lifetime of 70 to 100 years. People drink water and consume food
their entire lives, not just for 10 years. Fluoride steadily accumulates in the bone
and other calcifying tissues over a lifetime. Studies have shown a clear age
dependence on bone fluoride levels in humans as old as their 80s. For crippling
skeletal fluorosis the EPA NRC(1993) should have included an additional factor
of 7 to 10 to account for lifetime accumulation of fluoride.
7.4 The safety margin of 2.5.
7.4.1 The EPA failed to use the customary safety factor of 10 to adjust a LOAEL
(20 mg per day) to a NOAEL. (see also the discussion in 8.3.5) Considering the
fact that the 20 mg/day figure is based on only 10 years of exposure, and that it
does not protect against the pre-crippling clinical phase of fluorosis which has
been documented to cause arthritic pains in some people, the reduced safety
factor of 2.5 is not justified.
7.4.2- The EPA failed to use another safety factor to allow for the range of
vulnerability in a human population to any toxic substance (intra-species
variation). This was an especially serious error because the data used to derive
the 20 mg/day LOAEL (Room 1937) was based on a small sample of otherwise
healthy industrial workers. One needs a safety factor, therefore, to cover the
extra vulnerability of the very young, the very old, the malnourished, and those
with kidney dysfunction.
7.4.3 The EPA makes it very clear why the standard protective safety factors
were sacrificed in their calculation, when they say it was to allow “sufficient
concentration of fluoride in water to realize its beneficial effects in protecting
against dental caries." In other words, the EPA is protecting the water fluoridation
program. This kind of consideration may have had a place in the discussions
when they moved from an MCLG to an MCL, but it should not have been a factor
in determining the MCLG. For an MCLG the task is to determine a safe level,
based on scientific studies of toxic end points, and that analysis should not have
been distorted by any consideration of a supposed beneficial level.
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7.4.6 The current NRC panel has made it clear that they are not considering any
supposed beneficial levels of fluoride (panel discussion at a public hearing
August 12, 2003).
7.5 The assumption that the amount of water drunk is 2 liters.
There are two problems when we move from the supposedly safe level of 8
milligrams per day to an MCLG of 4 ppm:
7.5.1 First, the average person may drink 2 liters of water per day. But millions of
people drink far more than this. Indeed, some agencies are actually, the Food
and Nutrition Board (FNB) of the National Academies now recommends that
males over the age of 18 drink 3 liters of water per day (FNB 2004). According to
FNB, over 5% of males between consume at least 5 liters of water a day, while
1% of males between the age of 19 and 50 consume at least 9 liters of water a
day. Over 5% of adult females consume over 4 liters a day, while 1% of females
consume over 5.5 liters a day (FNB 2004; Appendix E).
7.5.2 Second, no allowance was made for other sources of fluoride people are
digesting from food, beverages, pesticide residues and dental products. As
recently documented by White (2005), some individuals in the US can ingest
over 25 mg/day from tea alone.
8. Adjusting the MCLG for the EPA’s incorrect derivation.
8.1 Even if we limit ourselves to an end point of skeletal fluorosis the MCLG
needs to be reduced. As detailed in Appendix C, evidence and protocol would
necessitate lowering the MCLG by a factor of 40:
2x (to update LOAEL with revised estimate [10 mg/day] for crippling
fluorosis);
2x (to update LOAEL to protect against arthritic effects occurring prior to
crippling fluorosis);
4x (to utilize standard safety factor of 10 instead of 2.5); and
2.5x (to protect individuals with high water consumption).
8.2 Total downward adjustment = x40 (even this neglects an adjustment for
others sources of fluoride).
8.3 If we make this adjustment the MCLG of 4 ppm would be lowered to 0.1 ppm
( 4 ppm divided by 40 = 0.1 ppm).
8.4 Note in this discussion we have not introduced an extra safety factor for
children exposed to pesticides as required in the Food Quality Protection Act
(FQPA)
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8.5. The formal reason the EPA gives for not applying the FQPA factor for
children was their claim that skeletal fluorosis is a chronic problem and not of an
extra concern for children. However, the work of Alarcon-Herrera et al. (2001)
indicates that bone damage may well be a problem for children at levels of
fluoride exposure which cause dental fluorosis.
8.6 Moreover, with other toxic end points now published (e.g. lowering of IQ, see
next section) children are specifically at risk and thus the FQPA factor should
also be applied for these end points. In this case the US EPA claims that: “The
Agency has determined that a 10X FQPA safety factor in the form of a data base
uncertainty factor (UFDB) is [not] needed to account for the lack of the DNT
study since the available data provide no basis to support reduction or removal of
the default 10X factor.”
8.7 Conclusion: Only by ignoring all end points except crippling skeletal
fluorosis could the EPA get away with the following statement from their final
rule: “EPA believes no additional safety factor for the protection of children is
necessary “ – FR Jan 23, 2004. This is unacceptable and unscientific. Thus their
claim that that they are proceeding with "A reasonable certainty that no harm will
result" and that they are following the mandates of the FFDCA, which requires
(see Section 408(b)(2)(C)) that the EPA “give special consideration to exposure
of infants and children” are both clearly false. On this basis FAN appeals the July
15, 2005, Final Rule.
We shall see from the next section that a dismissal of all other end points is
cavalier and amounts to a failure to exert due diligence in their regulatory duty to
protect children from potential harm.
9. Taking into account the research published since the NRC (1993) review.
The current NRC panel will have to consider the scientific studies on fluoride's
toxic end points that have been published since 1993. In our view for the EPA to
believe that all the end points discussed below will resolve themselves
conveniently in favor of leaving crippling skeletal fluorosis as the lone end point
of regulatory concern, and thus to proceed with permitting the registration of
ProFume and approving greatly increased food tolerance limits for fluoride on
over 200 foodstuffs, WITHOUT waiting for the NRC’s considered view of the
matter, is reckless in the extreme. It MUST constitute a failure to exercise due
diligence in the matter.
Some of the key studies that the NRC will be reviewing will include:
9.1 Brain damage in animals.. There have been over 30 studies indicating that
fluoride can damage animal brain (see listing in Table 3, 4). In some cases brain
damage is caused at very low doses. For example, Varner et al. (1998) fed rats
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with 1 ppm fluoride in water (i.e. the same level used in water fluoridation
programs) for 1 year and showed kidney damage, brain damage and uptake of
aluminum into the brain (see 10.1.4). In addition, the studies by Dr. Guan and
colleagues (Guan 1998; Long 2002; Chen 2003) have consistently found
neurotoxic effects among rats drinking water with 30 ppm fluoride in water. When
considering that blood fluoride levels are typically 5 times lower in rats than in
humans when exposed to the same dose of fluoride (Turner 1992), the Guan
studies are probably more indicative of human exposure to ~6 ppm fluoride in
water.
9.1.1 Fluoride crosses the blood brain barrier (Zhai et al. 2003; Inkielewicz &
Krechniak 2003; Vain and Reddy 2000; Guan et al 1998; Mullenix et al. 1995;
Gerents et al. 1986; Tomomatsu 1981).
In a 12-week study, rats fed 5 and 25 mg F-/L, in drinking water, the brain
fluoride content increased “in a dose-dependent and a time-dependent manner.”
The fluoride content in the brains of the 25 ppm treated animals was nine times
higher than controls. According to the authors, “Fluoride in soft tissues is
associated with structural changes and disorders in their function. (Inkielewicz &
Krechniak 2003).” See also Chino et. al 1995; Shahs 1992 & 2001;
Shivarajashankara et al. 2001.
9.1.2 Pre-natal effects: fluoride crosses the placenta.
“Human studies have shown that the placenta is not in any sense a barrier
to the passage of fluoride to the fetus. There is a direct relationship
between the serum fluoride concentration of the mother and that of the
fetus; the cord serum concentration is 75% that of the maternal fluoride
concentration. From the fetal blood, fluoride is readily taken up by the
calcifying fetal bones and teeth (WHO 2002: Environmental Health Criteria
227; citing Sheen & Takes, 1974).”
9.1.3 A 1992 paper (Du) presented results of an examination of brains of 15
aborted fetuses at 5-8th gestation month from an endemic fluorosis area
compared with those from a non-endemic area. Fetal brains from the endemic
fluorosis area revealed a significant reduction in the density of mitochondria and
a reduction in the mean volume of neurons.
9.1.4 Fluoride helps aluminum cross the blood-brain barrier (Varner et al.
1998). Fluoride elevates the aluminum level in brain (Varner et al. 1998,
Isaacson et al. 1997) and the formation of beta amyloid deposits which are the
classic brain abnormality of Alzheimers' disease.
9.1.5 Fluoride ions are well-known activators of G-proteins. G-proteins are
considered the most important signal transducing molecules in cells. Fluoride’s
interaction with G-proteins is thought to explain its well done activation of
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adenylate cyclase. In neurons, adenylate cyclases are located next to calcium
ion channels for faster reaction to Ca2+ influx; they are suspected of playing an
important role in learning processes. Recent data (Borasio et al. 2004) suggest a
NaF-sensitive G protein “involvement of the inhibitory regulatory subunit of the
cAMP system in inducing presynaptic inhibition by interaction with calciumsensitive structures.” See Table 5.
9.1.6 Fluoride and the hippocampus. Several published papers on fluoride’s
effect on the hippocampus should raise concern (Zhai JX et al. 2003; Bhatnagar
et al. 2002; Shivarajashankara YM et al. 2002; Chen J et al. 2002; Zhang Z et
al. 2001; van der Voet et al. 1999; Varner et al. 1998; Mullenix et al. 1995; Kay
et al. 1986). Damage to the hippocampus usually results in profound difficulties in
forming new memories and affects access to memories prior to the damage. In
Alzheimer's disease, the hippocampus becomes one of the first regions of the
brain to suffer attack; causing memory problems and disorientation
9.2. Lowering of IQ in children. There have been several studies from China
indicating a lowering of IQ associated with exposure to fluoride. Some of these
studies have not controlled for some key variables, but the latest study by Xiang
et al. (2003 a and b) did control for both lead and iodine exposure, and found a
lowering of IQ children estimated to occur at 1.8 ppm fluoride. Of added concern
is the potential for fluoride to exacerbate the neural developmental effects on the
fetus in situations where the pregnant woman has low iodine intake (Lin Fa-Fu,
1991).
9.3 Endocrine disruption.
Dow AgroSciences makes the extraordinary claim that there is no
evidence that fluoride causes any damage to the endocrine system (U.S.
EPA 2002, 2005a). This assertion flies in the face of the voluminous
literature which indicates that fluoride impacts the male reproductive
system; interacts with G-proteins; accumulates in the pineal gland and
lowers thyroid function. We discuss each of these in more detail below.
9.3.1 Effects on the Male Reproduction system
9.3.1.1 There is a substantive body of published papers that detail fluoride's
adverse effects on the male reproductive system (see Table 6). The predominant
effect reported in animal studies is fluoride's potential to affect male fertility.
9.3.1.2 Fluoride accumulates in the rodent testis in a dose-dependent and
time-dependent manner (Kiang CX et al. 2005; Inkielewicz & Krechniak 2003;
Krasowska & Wlostowski 1996; Tomomatsu 1991).
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9.3.1.3 Inkielewicz & Krechniak (2003) report a twelve-fold increase in the
fluoride content of rat testis after a 12 week regimen of 24 mg F-/L in drinking
water.
9.3.1.4 Some published papers reporting effects: (see also Attachment: Table 6)
Sperm abnormalities
Pushpalatha et al. 2005; Chinoy et al. 2004; Chinoy & Sharma 2000;
Chinoy et al. 1997; Kumar & Susheela 1995; Kumar & Susheela 1994;
Song K et al. 1991; Chinoy, Sequeira , Narayana 1991; Chinoy & Rao et al.
1991; Pati & Bhunya 1987. (See attachment: Table 6)
Decrease in Sperm Count
Pushpalatha et al. 2005; Ghosh et al. 2002; Zhu XZ et al. 2000; Chinoy &
Sharma 2000; ; Narayana & Chinoy 1994; Chinoy & Sequeira 1992; Chinoy,
Pradeep & Sequeira 1992; Chinoy, Sequeira , Narayana 1991; Chinoy &
Rao et al. 1991. (See attachment: Table 6)
Decrease in Sperm Motility:
Pushpalatha et al. 2005; ; Zhu XZ et al. 2000; Chinoy & Sharma 2000;
Chinoy & Sharma 1998; Chinoy et al. 1997; Chinoy, Reddy, Michael 1994;
Narayana & Chinoy 1994; Chinoy & Narayana 1994; Chinoy & Sequeira
1992; Chinoy, Sequeira , Narayana 1991. (See attachment: Table 6)
Decline in Testosterone Levels:
Chinoy et al. 2004; Susheela & Jethanandan 1996; Chubb 1985; Kanwar et
al. 1983; Araibi et al. 1989. (See attachment: Table 6)
Decrease in Fertility:
Elbetieha et al. 2000; Chinoy & Sharma 2000; Chinoy & Sharma 1998;
Pinto et al. 1998; Chinoy et al. 1995; Chinoy, Reddy, Michael 1994; Chinoy
& Sequeira 1992; Chinoy, Pradeep & Sequeira 1992; Araibi et al. 1989.
Leydig cell damage:
Susheela & Kumar 1997; Narayana & Chinoy 1994.
Effects on spermatogenesis:
(Jiang CX et al. 2005; Chinoy, Tewari, Jhala 2004; Song K et al. 1991;
Susheela & Kumar 1991; Chinoy, Rao et al. 1991; Shashi 1990; Kour &
Singh 1980.
9.3.1.5 The Sprando & Collins et. al. studies
The Sprando and Collins et. al. team published 6 papers on fluoride's effects in
Food and Chemical Toxicology (1995, 1996, 1997, 1998, June 2001, August)
Sept 13, 2005. Fluoride Action Network submission to US EPA. Docket OPP-2005-0174.

28

and are frequently cited by those who would dismiss ALL concerns of fluoride’s
effect on the male reproductive system.
These rat studies should have been the "gold standard" for investigating
fluoride's effects. They were initiated to determine fluoride's effects on male
reproduction (1996, 1997, 1998); female developmental toxicity (1995); and
multigenerational effects (June 2001 and August 2001).
For such an important federally funded project, it is surprising that not one of
these 6 published papers presented fluoride levels in blood, bone, urine, tissue,
or organs for NaF-treated groups or for the Controls.
In March 2004, Ellen Connett of Fluoride Action Network spoke with Robert
Collins, one of the authors, about these studies. Dr. Collins stated that samples
of blood, bone, tissue, and organs from all experiments were given to a FDA
researcher for analysis of fluoride levels. However, the results of this analysis
have not been published, and, according to Dr. Collins, it is unlikely that it will be
published.
This is unfortunate, because without publication of the fluoride levels in
blood, bone, tissue, and organs in their animals, the findings of Sprando and
Collins are seriously compromised, especially in view of the anomalous
findings in their controls.
Included as part of this submission is an Appendix that reviews the adverse
effects observed in the Control group vs treated groups in the Sprando and
Collins et. al studies. (See attachment: APPENDIX B)
9.3.2 G-proteins.
9.3.2.1 G-proteins are involved in transmitting signals across membranes from
water soluble messengers arriving out the outside of the cell in order to activate
an enzyme or some other process inside the cell. Such water soluble
messengers include many hormones.
9.3.2.2 There are some 3000 biochemical experiments which document that
fluoride in the presence of a trace amount of aluminum ion can activate Gproteins in the absence of the messenger. This offers a general mechanism
whereby fluoride, if it reaches a sufficient concentration, could interfere with
MANY hormonal systems. In other words it may not just be an endocrine
disrupter it may be SUPER endocrine disrupter. Of particular concern would be
at the interface of soft and hard tissues. (See attachment: Table 5)
9.3.3 The Pineal Gland
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9.3.3.1 Another place where fluoride concentrations are such that they could
interfere with G-proteins, as well as enzymes, is the pineal gland.
9.3.3.2 In the 1990s, Jennifer Luke from the UK discovered that the human
pineal gland accumulates fluoride. This gland, which is a calcifying tissue like the
teeth and the bones, produces fluoride concentrations (average 9000 ppm) in the
calcium hydroxy apatite crystals which is higher than either found in tooth enamel
or the bone, except for those with crippling skeletal fluorosis (Luke, 2001).
9.3.3.3 In her PhD thesis Luke showed that the accumulation of fluoride in the
pineal gland can reduce the gland's synthesis of melatonin, a hormone that helps
regulate the onset of puberty. Fluoride-treated animals were found to have
reduced levels of circulating melatonin and an earlier onset puberty than
untreated animals (Luke , 1997). Luke concluded:
"The safety of the use of fluorides ultimately rests on the assumption that
the developing enamel organ is most sensitive to the toxic effects of
fluoride. The results from this study suggest that the pinealocytes may be
as susceptible to fluoride as the developing enamel organ (Luke 1997,
page 7).”
9.3.3.4 The fact that fluoride's impact on the pineal gland was never studied, or
even considered, before the 1990s, highlights a major gap in knowledge
underpinning current policies on fluoride and health. Moreover, governments do
not appear inclined to follow up on - or repeat - these important findings. The
MRC(2002) actually rated such a research need as lower than follow up studies
on dental fluorosis! Such a cavalier attitude to such a potentially important finding
is hard to fathom.
9.3.3.5 Until Jennifer Luke's work many people were unaware that the pineal
gland produced the same crystals of calcium hydroxyapatite as the bones and
teeth. According to Luke's 1997 PhD thesis:
"It is remarkable that the pineal gland has never been analysed separately
for F because it has several features which suggest that it could
accumulate F. It has the highest calcium concentration of any normal soft
tissue in the body because it calcifies physiologically in the from of
hydroxyapatite (HA). It has a high metabolic activity coupled with a very
profuse blood supply: two factors favouring the deposition of F in
mineralizing tissues. The fact that the pineal is outside the blood-brain
barrier suggests that pineal HA could sequester F from the bloodstream if
it has the same strong affinity for F as HA in the other mineralizing tissues
(Luke 1997, page 1).
"After a half a century of the prophylactic use of fluorides in dentistry, we
now know that fluoride readily accumulates in the human pineal gland. In
Sept 13, 2005. Fluoride Action Network submission to US EPA. Docket OPP-2005-0174.

30

fact, the aged pineal contains more fluoride than any other normal soft
tissue... However, the pineal gland is unique in that it can be classified as
a soft or as a mineralizing tissue. In terms of mineralized tissue, the mean
fluoride concentration in the pineal calcification was equivalent to that in
severely fluorosed bone and more than four times higher than in
corresponding bone ash, i.e., 8,900 ± 7,700 vs. 2,040 ± 1,100 mg/kg,
respectively. The calcification in two of the 11 pineals analysed in this
study contained extremely high levels of fluoride: 21,800 and 20,500
mg/kg (Luke 1997, page 167)."
9.3.3.6 The fact that Luke found in her animal studies that fluoride lowered
melatonin levels AND shortened the time the animals took to reach puberty, puts
into interesting light a finding from the Newburgh-Kingston fluoridation trial. The
authors reported that on average the girls in Newburgh started menstruation 5
months earlier than the girls in the non-fluoridated city of Kingston. However,
they did not consider the result significant at the time (Schlesinger et al. 1956)
One of the risks we may be taking by exposing our whole population to fluoride is
interfering with delicate regulatory timing processes, from the onset of puberty to
the aging process.
9.3.4 Thyroid function
9.3.4.1 For a long period in Europe (approximately 1930 –60) doctors used
sodium fluoride to lower the activity of patients who suffered from
hyperthyroidism. The doses used were remarkably low - 2-10 mg fluoride /day
(Galleti and Joyet, 1958).
9.3.4.2 The response by promoters of fluoridation has been that while fluoride
lowers the activity of the thyroid gland of patients with hyperthyroidism it has no
effect on those with normal thyroid function.
For example, in 1970, Demole dismissed concerns about water fluoridation and
its impact on the thyroid gland. He argued, based largely on animal studies, that
fluoride, like some other drugs “which act upon the sick organism” is “inactive in
the healthy organism.”
9.3.4.3 However, Bachinskii et al. (1985).showed that normal thyroid function
was lowered at 2.3 ppm fluoride in drinking water. This Russian study was not
referenced by the EPA in 1986 or the NRC in 1993. In 2004, in response to our
bringing up this paper as part of our comments on ProFume, scientists at the
EPA claimed that they couldn’t respond to this paper because it was in Russian!
We have provided a translation of this paper just in case the EPA still has not
found a translator for this 3 page paper. (see link to English translation in
references under Bachinskii.)
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9.3.4.4 The search for a mechanism of how fluoride might lower thyroid activity
has a very long and elusive history . Some, noting the fact that fluoride and
iodide are both halides, have suggested that fluoride competes with iodide for
uptake into the thyroid gland. This does not appear to be the case. Nor does
fluoride appear to compete with iodide in its insertion into the thyroid hormone
molecules (the thyroid hormones T3 and T4 contain 3 and 4 iodine atoms
respectively). A more promising hypothesis is that fluoride mimics the thyroid
stimulating hormone (TSH) by switching on its associated G-protein. However,
this is puzzling because, taken at face value, this would suggest that fluoride
would stimulate thyroid activity, not lower it. A possible explanation has come
from Tezelman et al. who have suggested that overproduction of cyclic AMP (the
second messenger) leads to a feedback mechanism resulting in a desensitization
of the TSH receptor, thus ultimately leading to reduced activity of the gland.
9.3.4.5 Considering the rampant and increasing problem of hypothyroidism in the
United States, and the millions of people drinking fluoridated water, this issue
needs urgent attention. In 1999, the second most prescribed drug of the year
was Synthroid, which is a hormone replacement drug used to treat
hypothyroidism. Problems associated with an underactive thyroid gland include
depression, fatigue, weight gain, muscle and joint pains, increased cholesterol
levels, and heart disease.
9.4 Dental fluorosis.
9.4.1 Dental fluorosis rates in children are increasing in the US. Even in
unfluoridated communities (i.e. with less than 0.7 ppm natural fluoride) rates are
as high as 20% and in fluoridated communities approximately 30% of children
have dental fluorosis on at least two teeth (Heller et al, 1997).
9.4.2 A recent CDC report (CDC, 2005) indicates that the average dental
fluorosis rates in American children (including both fluoridated and unfluoridated
communities) has risen by 9.2% between 1987 and 2002, from 22.8% to 32 %.
(CDC 2005) The figures include 3.4% of children in the moderate and severe
categories.
9.4.3 Such overall rates of moderate and severe dental fluorosis would have
been unthinkable to the early promoters of fluoridation as highlight by the
following statements from H. Trendley Dean, the first director of the National
Institute of Dental Research. Dean’s studies on dental fluorosis and dental
caries provided the platform for the country’s water fluoridation program.
9.4.4 Dean classified dental fluorosis into the following categories: questionable;
very mild; mild; moderate and severe. The comments listed below clearly indicate
that he felt that any level of fluorosis above the very mild would be unacceptable.
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a) In 1936, in an address to the Seventh Annual Meeting of the American
Medical Association, Dean stated:
"from the continuous use of water containing about 1 part per million, it is
probable that the very mildest forms of mottled enamel may develop in
about 10% of the group." (my emphasis) (Dean, 1936)
b) After describing the percentages and severity of mottled enamel, which
would be expected at higher fluoride concentrations, Dean wrote:
"In other words, we are dealing with a low grade chronic fluoride poisoning
of children …” (Dean, 1936)
c) In 1942, in his famous "21 City" paper, Dean wrote:
"Strikingly low dental caries prevalence was found associated with the
continuous use of domestic waters whose fluoride (F) content was as low
as about 1 part per million, a concentration which under the conditions
prevailing in the localities studied produced only sporadic instances of the
mildest forms of dental fluorosis of no practical esthetic significance." (my
emphasis) (Dean, 1942, p.1178)
d) In 1952, Dean had this to say in testimony before the Delaney
Committee of the US Congress:
"We don't want any 'mild' when we are talking about fluoridation. We don't
want to go that high and we don't have to go that high…I don't want to
recommend any fluoridation where you get any 'mild'" (Dean 1952).
e) In 1941, Dean wrote:
"It is obvious that whatever effect the waters with relatively high fluoride
content (over 2.0 ppm of F) have on dental caries is largely of academic
interest; the resultant permanent disfigurement of many of their users far
outweighs any advantage that might accrue from the partial control of
dental caries" (my emphasis) (Dean, 1946, p.762)
9.4.5 The standard response of those who still enthusiastically promote water
fluoridation, which includes the ADA and the CDC, is that dental fluorosis is just a
cosmetic problem and not a health effect.
9.4.6 This position ignores the psychological impacts that children undoubtedly
experience who have moderate or severe dental fluorosis.
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9.4.7 It also fails to consider that this SYSTEMIC effect indicates some alteration
of the biochemistry of the growing tooth (Aoba & Fejerskov 2002). There is no
law that says that the same interference in the tooth’s biochemistry will not occur
in other tissues. Thus it has always been a hope of fluoridation promoters, rather
than a proven fact, that the presence of dental fluorosis signaled no other
damage to the body.
9.4.8 In 2001, Alarcon-Herrera et al. showed that, in a high endemic area for
fluoride in Mexico (1.5 – 5.5 ppm fluoride in water), bone fractures in children
increased linearly with the severity of dental fluorosis. There may be other
differences in these Mexican children and most American children, however the
approach of using dental fluorosis – a known marker of fluoride exposure before
the eruption of the permanent teeth – as a biometric in epidemiological studies
on fluoride’s possible impact on children’s development and health makes good
sense. Inexplicably, this has seldom been done in fluoridating countries. We are
flying blind on fluoride’s impact on the child’s developing tissues. This is not the
case in India and China where they take fluoride’s toxicity seriously.
9.5 Hip fractures in the elderly. While the results of epidemiological studies on
hip fractures in the elderly have been mixed, the most recent study from China by
Li et al. (2001) shows a convincing dose related increase. Compared to hip
fracture rates in a village at 1 ppm, the rates doubled in villages between 1.5 ppm
and 3.5 ppm and tripled at 4.3 – 8 ppm. The daily dose at 1.5 ppm was estimated
to be 6.85 milligrams per day. For no apparent scientific reason pro-fluoridation
governments either downplay or ignore this study.
9.6 Kidney.
9.6.1 With the exception of the pineal gland, the kidney accumulates more
fluoride than all other soft tissues in the body (Hongslo 1980; Ekstrand 1996;
Whitford 1996). It is well known that high doses of fluoride can damage the
kidney after short periods of exposure, e.g. anesthesia (Mazze 1977). There is
also evidence that low doses of fluoride, taken over longer periods of time,
can also damage the kidney. For example, both Varner (1998) and Ramseyer
(1957) found kidney damage in rats drinking water with just 1 ppm. Manocha
(1975) found kidney damage in monkeys drinking water with just 5 ppm F,
while Borke & Whitford (1999) found kidney damage in rats drinking water
with just 10 ppm. In the latter study, the average blood fluoride levels of
the rats with kidney damage was just 38 ppb – a concentration commonly
exceeded in people living in 1 ppm areas.
9.6.2 Complementing this animal research, many studies have found kidney
disease to be a common feature of human skeletal fluorosis (Ando 20001;
Derryberry 1963; Jolly 1980; Kumar 1963; Lantz 1987; Reggabi 1984; Shortt
1937; Siddiqui 1955; Singh 1963; Singla 1976).
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9.6.3 Also, and perhaps most significantly, a recent human study from
China, has found a dose-dependent relationship between fluoride ingestion
and kidney damage in children (Liu 2005). The study found evidence of kidney
damage among children drinking water with as little as 2.6 ppm. This is well
below EPA’s MCLG. (See also Attachment: Table 2, sulfuryl fluoride effects on
kidney)
9.7 Osteosarcoma in young males.
9.7.1 As the press has now made very clear (Begley 2005, Eilperin 2005, Lavoie
2005) Dr. Elise Bassin (PhD thesis, 2001), using a more sophisticated analysis of
a matched case-control study than performed hitherto, has reported a significant
increase in osteosarcoma in boys exposed to fluoride in their 6th, 7th and 8th
years (i.e. during their mid childhood growth spurt). This study is not only
important in its own right but may explain why some previous studies did not find
a study between fluoride and osteosarcoma.
9.7.2 Using a weight of evidence analysis Bassin’s result shifts the balance of
animal and human findings to a probable link between fluoride exposure and
osteosarcoma in males . See FAN's two-part submission to the NRC (Connett
et al. 2005 a, b). This view is shared by the Environmental Working Group
(2005); and eleven unions representing over 7000 professionals at the US EPA
(US EPA Unions). If the NRC review panel concurs with this assessment, then
fluoride must be considered a probable human carcinogen and the MCLG should
be set at zero.
9.8 Conclusion. The failure of the EPA to examine seriously any of the end
points discussed in section 10, instead of placing their reliance on out-of-date
reviews and an MCLG (which was based on 70 year old data for only one end
point in adults), makes a mockery of their claim that they are proceeding with “A
reasonable certainty that no harm will result”. It also underlines their failure to
follow the other critical mandate of the FFDCA, which requires (see Section
408(b)(2)(C)) that the EPA "give special consideration to exposure of infants and
children" since many of these end points are of special concern for infants and
children. In our view, it is reckless to proceed with permitting more fluoride
exposure to Americans – especially infants and children -without the EPA
conducting a very careful analysis of the literature pertaining to fluoride’s impacts
on the health of infants and children. It compounds this recklessness that the
EPA is not even prepared to wait for the NRC to review this literature for them,
even though the EPA itself requested this review. On all these points FAN
appeals the July 15, 2005, Final Rule.
10. A new science-based MCLG
10.1 As discussed above if the NRC accepts that fluoride is a probable human
carcinogen based on Bassin’s and previous work, the NRC will have to
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recommend an MLCG of zero. This again lends weight and common sense to
the argument that the EPA should wait for the NRC to complete its review for
giving any green light for the use of ProFume as a fumigant on food or the
sanctioning of the highest fluoride tolerance limits it has ever issued.
10.2 It should also be noted that 11 EPA unions representing over 7000
professionals working at the EPA have written to Stephen Johnson requesting
that EPA set a “maximum contaminant level goal for fluoride at zero, in
accordance with Agency policy for all likely or known human carcinogens (US
EPA Unions).” Again the caution of so many professionals – many of them very
familiar with risk assessment procedures - is in sharp contrast with the handful of
people pushing this matter through in the EPA’s Pesticide’s division.
10.3 Even if the NRC panel does not recommend an MCLG of zero, there are
several things which are very apparent. Unless every one of the end points
discussed in section 10 above are thrown out.
a) The MCLG of 4 ppm cannot be defended, even if one restricts oneself
to skeletal fluorosis and other bone damage
b) If science prevails, the MCLG will have to be lowered.
c) An MCLG cannot be justified above 0.1 ppm, and possibly not above
the level found in mothers milk (0.01 ppm).
d) This would force the cancellation of the practice of water fluoridation at
1 ppm, which would greatly reduce exposure both directly and indirectly in
processed foods and beverages currently prepared with fluoridated water.
e) Even with such a cancellation there is enough fluoride from other
sources to exceed a reference dose related to an MCLG of 0.1 ppm. Any
scientifically defendable reference dose is being exceeded by many, if not
most, Americans.
10.4 Clearly, no further increased fluoride exposure in the human food chains
can be tolerated. On this basis FAN appeals the July 15, 2005, Final Rule.
11 Even if the MCLG remains at 4 ppm many Americans still exceed the
reference dose (8 mg/day) derived from it.
11.1 .If, despite the science presented above, the MCLG remains at 4 ppm, it can
still be easily shown that many Americans are exceeding the reference dose of 8
mg/day from which it was derived, and the reference dosage (for a 70 kg adult) of
0.115 mg/kg/day. We present several scenarios below:
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a) 8 mg/day will be exceeded by someone living in an area with levels of fluoride
at 4 ppm in their water, if they drink the FNB’s recommended 3 liters per day:
3 liters/day x 4 mg/liter = 12 mg/day.
b) 8 milligrams per day will be exceeded by people living in an area with levels
of 2.7 ppm and higher if they drink the FNB’s recommended 3 liters of water
per day:3 liters x 2.7 mg/liter = 8.1 mg/day.
c) 8 milligrams per day will be exceeded by people living in an area with levels
of fluoride in their water of 2 ppm, if they drink more than 4 liters per day: 4.1
liters/day x 2 mg/liter = 8.2 mg/day. (This would apply to about 5% of adult
females and 10% of adult males according to FNB’s 2004 data).
d) 8 milligrams per day will be exceeded by people living in an area with levels
of 1 ppm in their water if they consume 8 liters of water per day. (This would
apply to over 1% of adult males according to FNB’s 2004 data).:
e) 8 milligrams per day will be exceeded by heavy tea drinkers (Whyte 2005),
particularly when combined with fluoride from other sources, including
optimally fluoridated water.
11.2 In addition, an interesting additional source of provide is presented by a
drinker of Californian wines. For many years vineries have used cryolite as a
protection against fungal growth. This leaves fluoride residues in the wine.
11.3 Researchers from California State University in Fresno conducted a 5 year
study (1990-1994) on vineyards throughout the San Joaquin Valley
<http://cati.csufresno.edu/verc/rese/96/960601/>. They found that “[m]ultiple
applications of Cryolite during the growing season significantly increase fluoride
in wines.” Notably they found fluoride levels between 3 – 10 ppm in several
varieties of wine. And, most significantly, they found levels of 12 ppm in some
varieties of Zinfandel and French Columbard. At 12 ppm, one liter of wine would
result in a dose of 12 mg of fluoride.
11.4 In 1997, “analyses of nineteen California wines revealed fluoride
concentrations ranging from 0.23 to 2.80 ppm (mean 1.02 ppm, with seven
samples above the international limit of 1 ppm)." (Burgstahler, 1997).
11.5 Because of European requirements on imported wine, the levels of fluoride
in Californian wine has been falling but it is important to note that this may not
apply to wines not designed for export to Europe. Cryolite use on California wine
grapes was reported to be 110,326 pounds in 2002 and 37,035 pounds in 2003
(FAN 2004, PAN 2005).
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11.6 Thus a glass or two or more of Californian wine per day would add still
further to the daily intake of fluoride and thus add more people to each scenario
above.
11.7 Conclusion: EPA’s failure to consider or examine any one of these
scenarios makes a mockery of their claim that that they are proceeding with
“A reasonable certainty that no harm will result” from the tolerances. On this
basis FAN appeals the July 15, 2005, Final Rule
12. Comments on the EPA’s attempt to use a new reference dose of 10
mg/day.
12.1 In their responses to FAN's critique of the HRA performed by the pesticide
division and their reliance on an outdated MCLG of 4 ppm and the reference
dose of 8 mg/day, the EPA has offered an alternative reference dose. To do this
they use a 1997 report by the Food and Nutritional Board (FNB) of the Institute of
Medicine (I0M).
12.2 Unfortunately, the small section of this FNB-IOM report devoted to fluoride
is very poor scientifically on the issue of fluoride's toxicity and their derivation of
an upper tolerance level (UL) for fluoride is highly dubious. There are not many
independent fluoride researchers who would agree that its safe to have a dose of
fluoride of 10 mg/day every day from 8 years to death.
12.3 The IOM’s utilization of an Uncertainty Factor of 1 for skeletal fluorosis was
profoundly inappropriate. For a report professing such a great deal of certainty on
skeletal fluorosis, it is ironic to note that one of its key authors (Gary Whitford)
stated one year earlier, in 1996, that 10 mg/day of fluoride could cause crippling
skeletal fluorosis. Whitford had reached this conclusion as well during his work
for the NRC in 1993. In the NRC’s 1993 report, it was Whitford who authored the
chapter on skeletal fluorosis which stated that doses as low as 10 mg/day could
cause crippling fluorosis. Somehow, however, between 1996 and 1997, Gary
Whitford (without any new dose information on skeletal fluorosis published in the
literature) changed his estimate from 10 mg/day causing crippling skeletal
fluorosis to one where it causes only the pre-clinical or stage 1 of clinical fluorosis
(IOM, 1997) . For an estimate to change so greatly, without any new evidence to
support the change, raises many questions about the “certainty” of IOM’s
“uncertainty factor” of 1.
12.4 We also note that IOM’s reference to NRC’s 1993 discussion of skeletal
fluorosis is incorrect. IOM cites the NRC report as saying that 10 mg/day was
associated with preclinical or phase 1 fluorosis. This is what IOM states:
"…extensive reviews of the scientific literature revealed no adverse effects
unless fluoride intakes were greater than 10 mg/day for 10 or more years
(Kaminsky et al., 1990; NRC,1993; USPHS, 1991). At these high chronic
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intake levels, the risk of skeletal changes consistent with preclinical or
stage 1 skeletal fluorosis increases” (IOM 1997).
However, what the NRC (1993) report states is that 10 mg/day could cause
crippling fluorosis – not just preclinical or phase 1. Here is their exact quote:
"Crippling skeletal fluorosis might occur in people who have ingested 1020 mg of fluoride per day for 10-20 years.” (NRC 1993).
12.5 On page 310 of their report, the FNB-IOM authors state:
"…extensive reviews of the scientific literature revealed no adverse effects
unless fluoride intakes were greater than 10 mg/day for 10 or more years
(Kaminsky et al., 1990; NRC,1993; USPHS, 1991). At these high chronic
intake levels, the risk of skeletal changes consistent with preclinical or
stage 1 skeletal fluorosis increases."
We note that the latest review they cite here is 1993. So at the time of publication
the FNB-IOM was at least four years out of date on the primary literature. By no
stretch of the imagination can this be described as an “extensive review of the
literature”. Attempts by Dr. Paul Connett and Dr. J. William Hirzy to bring recent
literature to the FNB’s attention at a public hearing in September 1997 was totally
ignored as were follow up letters signed by 13 scientists.
12.6 So if the FNB-IOM was four years out of date in 1997, then the EPA's use of
their findings in 2005 makes them 12 years out of date!
12.7 Some of the key studies that had been published by the time the FNB-IOM
went to press included Freni's study on lowered fertility in counties with fluoride in
the drinking water at 3 ppm or more (Freni, 1994) and many studies indicating
fluoride’s impacts on reproduction in animals. While the ADA cites a "personal
communication" which has criticized Freni's work, this has never been published
or sent to the author for rebuttal. Nor have any other critiques. If there were
legitimate reasons for dismissing Freni's findings then they should have been
aired by the FNB-IOM authors not just simply ignored. The same now applies to
the EPA.
12.8 Another very important study was Mullenix's study of fluoride's impact on rat
brain ( Mullenix et al. 1995) and subsequent studies from China on the lowering
of IQ. The earlier studies had weaknesses but the FNB-IOM should have
addressed them and not ignored them completely. The EPA is on even more
shaky ground because they have not only ignored the early studies but also the
latest one by Xiang 2003 a and b) which eliminated most of these weaknesses.
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12.9 Other examples of literature ignored by both the FNB-IOM in 1997 and the
EPA in their Final ruling are given in section 10 above.
12.10 So once again in groping for this weak and dated FNB-IOM review to
buttress its dubious reference dose the EPA provides another example of
its failure to follow the mandates of the FFDCA - Section 408(b)(2)(A)(ii)
and Section 408(b)(2)(C) which requires them, with respect to the setting of
pesticide chemical residues on food that there should be “A reasonable
certainty that no harm will result” and that they give “special consideration
to exposure of infants and children.” Again on this basis FAN appeals the
July 15, 2005, Final Rule.
12.11 There is also a huge inconsistency in the EPA relying on the Food and
Nutrition Board of the IOM (IOM 1997) for their opinions on this matter
because this same agency (FNB 2004) advocates that adults consume 3
liters of water a day, whereas the EPA’s MCLG is derived assuming that
Americans only drink two liters a day! In actual fact a good proportion of
Americans drink far more water than this, as we have discussed above.
Again this underlines the very poor science underpinning the MCLG and
the reference dose derived from it. Such inconsistencies are a further basis
for FAN’s appeal of the July 15, 2005 Final Rule.
13. Conclusions
13.1 Throughout this submission FAN has indicated the numerous places for the
basis of our appeal of the July 15, 2005 Final Rule.
13.2 It is hard to understand how Dow AgroSciences and the US EPA could
consider allowing residues of 900 ppm fluoride in a fairly common food
commodity (dried eggs) and 125 ppm in the single largest component of many
people’s diets (wheat). But this disregard for consumer’s health may reflect the
fundamentally flawed methodology underlying almost all aspects of the Dow and
EPA health risk assessments. It certainly does not engender confidence that the
proposed sulfuryl fluoride tolerances have been carefully designed to be fully
protective of all Americans. In fact, just the opposite appears to be the case: the
tolerances requested by Dow were based solely on levels found after trial
fumigations. No consideration was given to the health consequences of
Americans ingesting these residues and the HRA was essentially an afterthought
which attempted to justify the safety of the levels through manipulation of facts
and science.
13.3 EPA’s HRA must consider all relevant scientific studies, especially the most
current. It cannot rely on decades old reviews which have been shown to have
been influenced by narrow political considerations rather than science and the
public interest [Carton, Marcus, EPA unions, Bryson]. It most certainly can not
put any trust in the Dow and US EPA HRAs.
Sept 13, 2005. Fluoride Action Network submission to US EPA. Docket OPP-2005-0174.

40

13.4 Meanwhile, the NRC panel might make such an exercise moot, if they
return a recommendation for an MCLG of zero or less than 1 ppm.
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