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Government agencies that 
over3ee thousands of o.m~1I 
water suppliers in Oalifornia 
don't- have tv order th~ com
pnks to notify their eus· 
tomers when their water is 
contrunina(oo, the sta~e Su· 
p,eme Court has ruled. 

The COUlt ruled l\j • .oday 
in 1 ca· .. brought Ly wout 
80 resiJents of a Carn .. 1 
Valier mllbil~ humt- lli!l'k, 
wh" blamed aibnenls raoli-

8' iI,." from I;ottcd tcet!.t ~nd 
g bJjI!k, !l.w:lr.UQJs.!uhl!i"y. 
;:i on years of drinkmg wute< 
Q.I with too mu(:h ilul/ride. 1 A lawyer fur -the' "i€~fdcut3 
~ said the unanimous necisi(ln . 
~ leaves ~U!o,tl)melS c.;f sm'lll 1 vV'dter systems witn0ut pro- . 
.; tecti(\n. 
~ "The government agency's 

;:iupervisory rok hi m~aning· 
less," said attorney i!rian 
BurJ":hett, whose dients 
wanled Monterey County 
held responsible for their 
~Qrobkms, _"They're 
totally at the mercy of. the 
F-y~tcm opeAtor," who in thiR 
case, he said. was Itntrainoo 
and uninsured. 

Deputy County Coun",,1 
Patrick MeG,,,,..) L'OUJ3t~re.J, 

that stale I.w make. water 
.;y&tem operato~, n0t public 
agencies, respousihle £01 . 

notifying customers about 
cuutamination, 

Although g~""rnment 
."eneles r<~ulat< the water 
'y>;tems and have a dul:). to 
maintam wate}' <ju9lirj; 
;llrGre31 said, r.quiring a 
county to police an vpera· 
tor's l.:tlstonlCr L'tmtaCu. 
would itllpose "open-ended 
liability .• 

Tbe ruling a\lplie~ to thp. 
I ,,500 wat.t' S)"tenu. in the 

state that serve fewer than 
:lOU ~ustoUlers. Tht-yare 
regulatc<i by I',cal .gencies in 
3S counties, tnclnding Contra 
('o;:ata, Sail M~teo, Marin and 
Napa, accordmg to .tate re
cod • . The stalo Department 
of P,'hlic Healtl, Iiv",...,.,. 
small watex ·system. in the 
other 23 ,'ounties. l.arg<or 
H1\lnidpal ",at,',r systexns are 
governed by a '<parate law. 

The suit was. fIl«i by peo
pk who Il'>ed at the 25-lraif· 
er Jensen Camp ~obile 
Horne Park in Cachaguo . 
from 1495 to 2ooS. 'They saId 
th\~ ov:ncr. Rick P;nch, who 
at"" o!'"rar .. i the water sys-

I tern, never told them that hi. 

I 
reports tu the e.)unty showed 
tluoride content that reached 

Read tne ,'uling 
The rull! 18 ,n Guzman vs. Mon-, _ 
lerey Cuunty 515n93. can be 
read at ',oks.stgate conilZHLT_ 

more .than four times the 
safet • level. 

The county h .... ilh agency 
I ,M oat nt:lei: ~inch ~o fIX · 

Ihe sy.tero UJ3ti1 AprIl ID03. 
the plaintiff. said. Four 
months later, Pincb sold the 
siie to tw.} r~sidents~ who 
leatned of the contamination 
.nd "arterl'"pplying bottled 
water tr) the humes. 

Th. l'es,dents' '11\1 "!lainst 
Vinch is still pending. A 
stat~ .ppeak< court ruled in 
Septemb.:l' 1.00'/ that t"~y 
e<lulU sue the county a. well. 
fOI ~Il.gedly' failing to review 
the reports and tell Pinch to 
notilY them of the eontam
inabon, but the state du· 
preme Court disagreed. 

.A supervising agency Is 
,·eqw.red undEr state ·law to 
tell a system "ptlrator to 
mODi!.,t waler quabty. but 
nothing more, Justice MiJlg 
Chin sair! in Monday's rul
illg. .' 

E-maJI Bob I:;gtlko III 
/;egcJ:~a@ifch""~icle.CIJ"'. 
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Alzheimer's in America: 
The Aluminum-Phosphate Fertilizer 
Connection 
by Lynn Landes 

Americans are losing their minds to Alzheimers disease, It's an epidemic, 
And it's not typical of what's going on in the rest of the world. 

The World Health Organization (WHO) estimates that there are 18 million 
people with Alzheimer's. Over 4 1/2 million Americans have the disease. We 
account for 25% of all Alzheimer's cases, even though we represent only 
4.6% of the world's population. Europe is experiencing half our rate of 
disease. For Americans over 85 years of age, 50% are thought to have 
AlzlieimerDs. 

The question is, ''lJllny?'' 

Aizheimers was first discovered in 1906. It is not a part of normal aging, says 
the National Institutes of Health (NIH). The NIH contends that the cause of 
Alzheimers is "not known." They sey, "Prior theories regarding the 
accumulation of aluminum, lead, mercury, and other substances in the brain 
have been disproved." 

Don't believe that. Federal agencies have a talent for not finding 
environmental causes for many diseases. They live by the motto, "Do not 
seek and thou shall not find," Genetic triggers and lifestyle choices get the 
research dollars for pretty obvious reasons - their findings don't hurt 
polluters 0 profits. 

The world's scientists and govemment researchers have not taken aluminum 
off the scientific table as a causal factor in Alzheimers, Research scientists 
with the International Aluminum Network report, "Aluminum has been 
implicated ... as a potential factor or cofactor in the Alzheimers syndrome, as 
well as in the etiopathogenesis of other neurodegenerative diseases, 
Parkinsonism, Amyotrophic Lateral Sclerosis and other diseases," That's a 
mouthful, but you get the picture, 

Initially, it was thought that aluminum might be the sale cause of Alzheimers, 
Persons with Alzheimers have been found to experience increased 
absorption of aluminum in the brain, as well as exhibit densities of senile 
plaques and neurofibrillary tangles. However, there are reports that suggest 
plaques and tangles do not always signify Alzheimer's, and vice versa. 

httpJ!www commondreanls,org/ 'iew 0'7 '08 19-06,htm QI7''7nJ t 
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Further clouding the issue are patients on kidney dialysis machines. They are 
unable to excrete aluminum, plus they may also be treated with medicines 
that include aluminum. However, reports say that dialysis patients don't 
develop Alzheime~s, although they can develop dialysis dementia if the 
equipment doesn't filter out aluminum. And therein lies a clue. 

The process of kidney dialysis requires very purified, non-fluoridated water. 
What does this mean? Perhaps fluoride is aluminum's partner-in-crime. 

In 1998 Julie Varner and two colleagues published research on the effects of 
aluminum-fluoride and sodium-fluoride on the nervous system of rats. They 
concluded, "Chronic administration of aluminum-fluoride and sodium-fluoride 
in the drinking water of rats resulted in distinct morphological alterations of 
the brain, including the effects on neurons and cerebrovasculature." In 
layman's terms, it looked like fluoride and aluminum could cause Alzheimer'S. 

That was not a definitive study, but they may have been onto something. 
Aluminum is in our drinking water, foods, and many consumer products. 
Adding fluoride to drinking water in the U.S. started in the 1950's. America's 
drinking water is now over 6O"A> fluoridated. Fluoride appears in many 
processed foods and beverages made with fluoridated water. Keep in mind, 
Europe has half our rate of AlzheimerDs. They don't fluoridate their water 
supplies, but they do use fluoride supplements and dental products. Is there a 
connection? 

There are other intriguing issues. Why do people with thyroid disease have 
an increased risk for Alzheimer's? In the U.S., thyroid disease has reached 
even greater epidemic levels than Alzheimer's, with as many as 20 million 
American victims. Besides problems with iodine intake, a common cause of 
thyroid disease is radiation. 

There are also striking similarities between Alzheimer's, Creutzfeldt-Jacob
Disease (CJD), and mad cow disease. Mad cow has been linked to livestock 
feed and fertilizer. 

So, what do radiation, livestock feed, fluoride, and fertilizer have in common 
which may have led to the emergence of the AlzheimerOs epidemic? The 
phosphate fertilizer industry. 

"Fertilizer use was not a common practice in the United States until after 
1870, when phosphate and lime were applied to crops like cotton and 
tobacco. By the end of World War II, an era of intensive agriculture beganD ," 
says Cargill Fertilizer. "Of the phosphate produced in Florida, about 95% is 
used in agriculture (90% goes into fertilizer and 5% into livestock feed 
supplements)." The remaining 5% is used in a variety of foods and 
beverages, plus personal care, consumer and industrial products. 

George Glasser writes in the Earth Island Journal, "Radium wastes from 
filtration systems at phosphate fertilizer facilities are among the most 
radioactive types of naturelly occurring radioactive material wastes ... Uranium 
and all of its decay-rate products are found in phosphate rock, fluorosilicic 
acid (fluoride) and phosphate fertilizer." 

The Florida Institute of Phosphate Research says, "Removal of uranium as a 
product is no longer profitable and all of the extraction facilities have been 
dismantled. The uranium that remains in the phosphoric acid and fertilizer 
products is at a low enough level that it is safe for use." That's not reassuring. 
Chronic exposure to low levels of contamination can be as dangerous, or 

http://www. commnndream s om 'v ;pw <(\') J(l ~ 1 Q . 0;; 1., ~ 
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more so, than chronic high levels of exposure or acute occurrences. 

Of particular interest is calcium silicate, another byproduct of the phosphate 
fertilizer industry. One of ~s uses is as an anti-caking agent in iodized table 
salt. Is calcium silicate also radioactive? Would that have a significant impact 
on the thyroid? Given the relationship between Alzheimer's and thyroid 
disease, Alzheimer's may be destined to increase exponentially. 

The phosphate fertilizer industry seems to be the common thread in 
Alzheimer's - and maybe also in thyroid and mad cow type diseases. 
Aluminum by itself may not cause Alzheimer's, but in combination with the 
radioactive products of the phosphate fertilizer industry, it could be wreaking 
havoc on our health. 

Vv'hatever the cause, we deserve real answers to the Alzheimer's epidemic, 
not the red herrings of research on genetics and lifestyle. The number of 
American victims is totally out of proportion to the incidence of Alzheimer's 
worldwide. Something truly has gone terribly wrong. 

Lynn Landes is a freelance journalist specializing in environmental issues. 
She writes a weekly column which is published on her website 
www.EcoTalk.org and reports environmental news for DUTV in Philadelphia, 
PA. Lynn's been a radio show host and a regular commentator for a BBC 
radio program. 

Links: 

• http://www.bio.unipd.itJ-zattaJalumin.htm 
• http://www.fluoride-joumal.com/98-31-2131291-95.htm 
• http://www.earthisland.orgleijournallfluoridelfluorideyhosphates.html 
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Updated August, 2011 

By Paul Connett, PhD and other members of the Fluoride Action Newark (including James Peck, MO, PhD, Michael Connett, JD, 
Hardy Limeback. DDS, PhD, David McRae and Speddlng Mlcklem, D.Phil.) 

Introduction 

Fluoridation is the practice of adding a fluorIde compound to the public drinking water supply ostensIbly for the purpose of fighting 
tooth decay, The levels used f?lnge from 0.6 to 1.2 milligrams of nuoride ion per liter (or parts per million, ppm). The practice began in 
the U.S. In 1945 and was endorsed by the U.S. Public Health Service (PHS) in 1950. Very few countries have adopted this practice 
to any significant extent Only eight countries in the world have more than 50% of their populations drinking artificially fluoridated 
water (Australia, Colombia, Ireland, Israel, Malaysia, New Zealand, Singapore, and the U.S.). In Europe, only Ireland (with 73% of 
the population fluoridated), tile U . ~. (10%) end Spain (10%) fluOridate some of their water supplies. In the U.S., about 70% of the 
population is drinking fluolidated water - that is approximately 200 million people and about half the number of people drinking 
artificially fluoridated water worldWide. Some countries have areas with high natural fluoride levets in the water. These include India, 
China and parts of Africa. In these countries measures are being taken to remove the fluoride because of the h9alth problems that 
fluoride C3n cause. 

FlUoridation is a bad medical practice 

1. Fluoride is the only chemical added to water for the purpose of medical treatment The u.s. Fooct and Drug 
Administration ,FDA) classifIeS fluolide as a drua Vv'hen used to prev"nt or mitigate disease (FDA 2000). As 3 matter of basic 
logic, adding fluoride to watf:;r for the sale purpose of preventing tooth decay (a non-waterborne disease) is a form of medical 
treatment AU other water treatment chemicals are added to improve the water!s quality or safety, which fluoride does not do. 

2. Fluoridation Is Unethical. Informed consent is standard practice for all medication, and one of the key reasons why most of 
Western Europp. has ruled against fluoridation, With water fluoridation we are allowing govemm~nts to do to whole communities 
(forcing people to take a medicine Irrespective of their consent) what individual doctors cannot do to individual patients. While 
referenda are preferential to imposed policies from government, it still leaves the problem of indMdual rights versus majority 
rule. Put another way: Does a voter have the right"to require that their neighbor ingest a certain medication (even if it Is against 
that neighbor's will)? 

3. The dose cannot be controlled. Once fluoride Is put in the water it is impossible to control the dose each individual receives 
because people drink different amounts of water. Being able to control the dose a patient receives is critical. Some people (e.g., 
manual laborers, dthletes, diabetics, and p<!ople with kidney disease) drink :iubstantially more water than others. 

4. The fluoride goes to everyone regardless of age, health or vulnerability. According to Or. Arvid Carfsson, the 2000 Nobel 
Laureate in Medicine and PhYJiology and one of the scientists 'Nho helped keep fluoridation out of Sweden: 

'Water fluoridation goes against leading principles of pharmacotherapy, which is progressing from a 3tereotyped 
medication - ofthe type 1 tablet 3 times a day - to a much more indivldualized therapy ~s regards both dosage and 
seiection of drugs. The addItion of drugs to the drinking water means exactly the opposite of 1n individualized 
therapy' (Carlsson 1978). 

5. People now receive fluoride from many other sources besides water. Fluorid~ed .. vater is not the only way people are 
ex~ed to fluoride. Other sources of fluoride include food and beverages processed with fluoridated water (Klritsy 1936; 
Heilman 1999), flucrideted dental products (Bentley 1999; Lovy 1999), mxl1anicalry deboned meat (Fein 2001), tea ,Levy 
1999), and pesticide residues (e.g., from cryolite) on food (Stannarj 1991; Burgstahler 1997). It is now INidely acknowledged 
that exposure to non-water sources of fluorld~ has sienificant\y increased since the water fluoridation program first began (NRC 
2(06). 

6. FlUOride Is not an essential nutrient (National Research Council [NRC] 1993; Instttut< of Medicine [10M} 1997, NRC 2006). 
No disease has ever been linked to a fluoride deficiency. It has never been sho"'~n that ingested fluoride is needed to produce 
decay-free teeth. Not a single biological process htts been shovm to require fluoride. On the contrary ther.:> ;S E"xtensive 
eVidence that fluoride can interfere with many important biologk;al processes. Fluoride interferes with numerous enzymes 
(Wa\d\:Ott 1978). In combination with aluminum, fluoride jn~erfcres wtth G-p'ot~lns (8igay 1985. 198?). Sucr, inter~ions give 
aluminum-fluoride complexes the potcmtial to interfere '_vith signals from growth factors, hormones and neurotran"lmitters 

http://www.fluoridealert.''r''/'n-r~Mr.rtc "'>-
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(strunecka & Patocka 1999; Li 2003). More and more studies are Indicating that fluoride \.an Interfere with biochemistry in 
fundamental ways (Barbier 2010). 

7. The levell" mothers' milk Is very low. Considering reason #6 it is perhaps not surprising that the level of fluoride In mother's 
milk is remarkably low (0.004 ppm, NRC, 2006). This means that a bottle-fed baby consuming ftuoridated water (0.6 -1.2 ppm) 
can get up to 300 times more nuoride than a breast-fed baby. There are no benefits (see reasons #11-19), only risks (see 
reasons #21-36), for infants ingesting this heightened level of fluoride at such an earty age (an age V¥'here susceptibility to 
environmental toxins is particularly high). 

8. Fluoride accumulates in the body. Healthy adult kidneys excrete 50 to 60% at the fluoride they Ingest each day (Marier & 
Rose 1971). The remainder accumulates in the body, largely in caldfying tissues such as the bones and pineal gland (Luke 
1991, 2(01). Infants and children excrete less fluoride from their kidneys and take up to 80% of ingested fluoride Into their 
bones (Ekstrand 1994). The fluoride concentration in bone steadily increases over a lifetime (NRC 2006). 

Q. No health agency In fluorkiated countries is monitoring fluoride exposure or side effects. No regular measurements are 
being made of the levels of ftuoride in urine, blood, bones, hair, or nails of either the general population or sensitive subparts of 
the population (e.g., irnflViduals with kidney disease). 

10. There has never been a single randomized clinIcal trial to demonstrate fluoridation's effectiVeness or safety. Despite 
th;! fact that fluoride has been added to community water suppties for over 6(l years, "there have been no randomized trials of 
INater lIuarfdatian" (Cheng 2007). Randomized studies are the standard methad for determining the safety and effecti\, ~ness of 
any purportedly beneficial medical treatment In 2000, the British Governmenfs "York RevieW' could not give a single 
fluoridation tlial a Grade A classification - despite 50 years of research (McOonagh 2000). The U.S. Food and Drug 
Administration (FDA) continues to classjfy fluolide as an "unapproved new drug." 

Swallowing fluoride provides no (or very little) benefit 

11. Benefit 10 topical not systemic. The Cent.". for Disease Control and Prevention (CDC, 1999, 2001) has now acknowledged 
thae the mechanism of nuoride's benefits are mainly topical, not systemiC. There is no need whatsoever, therefore, to swallaN 
fluoride to protect teeth. Since the purported benefrt of fluoride is topical. and the risks are systemic, it makes more sense to 
deliver the ftuoride directly to thE::! tooth in the form of toothpaste. Sin~ swalkrMng fluoride is unnecessary, and potentially 
dangerous. there is no justification for farcing peop'e (against their will ) to ingest nuoride through their water supply. 

12. Fluoridation Is not necessary. Most western, indlRbialized countrtes have rejected water fluoridation, but have nevertheless 
experienced the same decline in childhood dental decay as fluoridated countries. (See data from World Health Organization 
presented graphically in Figure 1). 

Figuft l. 
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13. Fluoridation's role in the decfine of tooth decay Is in serious doubt. The largest sU/vey ever conducted in the US (over 
39,000 children from 64 communities) by the National Institute of D~ntal Research shaNed little difference in tooth d~cay 
~mong ch:ldren in fluoridated and non-fluoridated communities (Hileman 19G9). According to NIDR reRearchers, the study 
found an average difference of only 0.6 DMFS (Oecayed, Missing, and Filled Surfaces) in the permanent teeth of children aged 
5-17 residing their entire Irves In eRher fluoridated or unfluoridated areas (Brunelle & Canos, 1990). This difference ts less than 
one tooth surface, and less than 1% of the 100+ tooth surfaces available in a child's mouth. Large surveys from three 
Australian states have found even less of a benefit, with decay reductions ranging from 0 to 0.3 of one permanent tooth surface 
(Spencer 1996; Armfield & Spencer 2004). None of these studies have allowed for the possible detayed eruption of the teeth 
that may be caused by exposure to fluoride, far which there is some evidence (Komarek 2005). A one--year delay in eruption of 
the permanent teeth 'WOuld eliminate the very small benefit recorded in t~ese modern studies. 

14, NIH-funded study on Individual11uorkte Ingestion and tooth decay failed to find a significant corretatlon. A multi-miUion 
datlar, U.S. National Institutes of Health (NIH) -funded study (V'!arren 2009) found no relation between troth decay and the 
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amount of nUQride Ingested by children. ThIs is the first time that tooth decay has been investigated as a function of individual 
exposure as opposed to mere residence in a fluoridated community_ 

15. Tooth decay Is high in low-income communities that have been fluoridated for years. Despite some claims to the 
contrary, water fluoridation cannot prevent tho oral health crises that result from rampant poverty, inadequC'ta nutrition, and lack 
of access to dental care. There have been numerous reports of severe dental crises in low-income neighborhoods of US cities 
that have been fluoridated for over 20 years (e.g., Boston, Cincinnati, New York City, and Pittsburgh). In addition. fluoridation 
h~s been repeatedly found to be ineffective at preventing the most serious oral health problem facing poor children, namely 
"baby bottle tooth decay," otherwise known 33 early childhood caries (Barnes 1992; Shlboski 2003). 

16. Tooth decay does not go up when flUoridatIon is stopped. Where fluoridatIon has been -:iiscor.tlnut.-d in communitIes from 
Canada, the former East Germany, Cuba and Finland, dental decay has not increased but has generaUy continued to decrease 
(Maupome 2001 ; Kunzel & Fischer, 1997, 2000; Kunzel2000; Seppa 2000). 

17. Tooth decay was coming down before fluoridation started. Modem research (e.g., C'iesendorf 1986; Colquhoun 1997) 
shOllo'S that decay rates were coming down before fluoridation was introduced in Australia and New Zealand and have 
continued to decline even after its benefits would haVe been maximized (see Figure 2). Many other factors influence tooth 
decay. 

10 100 

:19 z % 

I; " ",a ... ... " x 1 I' 0 
Iii ,~ !a 3 I!! .. I : .. ~ .. ~ .. :~ ,",XQ; 

~h ,~ ~i~ ~ ;~ ffi~ ld • ... 
Q : ... ... ~~ a 3 :~ .'" :>~ ... 
:l 2 

,~ h I~ .. • ~ :Ii , , 
:> , 
z • 

0 0 
1930 1940 1950 19&1 1910 1980 1950 

Figure 2. The number of decayed teeth ill S-year aids in New Zealand, over the period 1930--1990. The per~entage of'i'he 
population drinkir:g fluoridated water and the percentage of the total toothpaste sold containing ftuoride are shown on the right 
hand axis (Colquhoun, 1993). 

18. The studies that launched fluoridation were methodologically flawed. The early trials conducted between 1915 and 1955 
in North America that helped to launch fluoridation, have been heavily cnticized for their poor rrethodology and poor choice of 
control communities (De Stefano 1954; Sutton 1959, 1960, 1996; Ziegelbecker 1970). According 10 Dr. Hubert Amold, a 
statistician from the University of California at Davis, the early fluoridation trials "are especially rIch in fallacies, improper design, 
invalid use of statistical. methods, omissions of contrary d3ta, and just plain muddleheadedness and hebetude." Serious 
questions have also been raised about Trendley Dean's {the father of ftuoridation) famous 21.city study from 1942 
(Ziegelbecker 1981). 

Children are being over-ol(posed to fluoride 

19. Children are being over-exposec1 to fluoride. The fil~"ridatjon program has massively failed to achieve one of its key 
objectives, I.e., to JOINer dental dtlcay rates while limiting the occurrence of d'~n~1 fluoro<;t3 (a dl5coloring of tooth p.namel 
c.lused by too much fluoride. The goal of the early promoters of fluoridation was to limit dental fluorosis <in its very mild form) to 
10% of dlildren (NRC 1993, pp. 6-7). In 2010, however, the Centers for Disease Control and Prevention (CDC) reported that 
41,!:~!)f American adolescents had dental fluorosis, with 8.6% having mild fluorosis and 3.6% having I:;;ither moderate or severe 
dental fluorosiS (8eltran-Agullar 2010). IV:. the 41% j:revalence figure is a national average and includes children living in 
fllIoridated and unfluoridated areas, the fluorosis rate in fluoridated communities win obviously be higher. The British 
Government's York Review estimated that up to 48% of children in fluoridated areas worldwide have dent::ll fluorosis in all 
forms, with 12.5% having flucrosls of aesthetic concern (McDonagh, 2000). 

20. The highest doses of fluoride are going to bottle-fed babies. Because of their sole reliance on liquids for their food intake, 
infants cor.suming formula made With fluoridated water have the highest exposure to fluorIde, by bOOyweight. in the population. 
Because infant e.~posure to fluoridated water has been rl:'!peatcdly found to t ':! a m;ljor risk factor for developing dental fluerasis 
later in life (Mar"lhall 2004; Hong 2006: Levy 2010), a number of dental researchers have recomm&nded that parents of 
newborns not use fluoridated v.-ater when reconstituting formula (Ekstrand 1996; Pendrys 19:i8; Fornon 2000; 8rothwell 2003; 
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Marshall 2004). Even the American Dental_A.ssociation (ADA), the most ardent institutional proponent of fluoridation, distributed 
a November 6, 2006 email alert to its memt-ars recommending that parents be advised that formula should be made with "'aw 
or na.-f1uoride water." Unfortunately, the ADA h.-s done little to get this information into the hands of parents. JI,a a result, many 
parents remain unaware of the ftuorosis risk from infant exposure to fluoridated water. 

Evidence of harm to other tissues 

21. Oental fluorosis may be an Indicator of wider systemic damage. There have been many suggestions as to the possible 
biochemical mechanisms underlyir:g the development of dental fluorosis (Matsuo 1998; Den Besten 1999; Sharma 2008; Duan 
2011; Tye 2011) and they are complicated for a lay reader. While promoters of fluoridation are content to dismiss dental 
fluorosis (in its milder forms) as merely a cosmetic effect, it is rash to assume that fluoride is not impacting other developing 
tissues when it is visibty damaging the tee~ by some biochemical mechanism (Groth 1973: Colquhoun 1997). Moreover, 
ingested fluoride can only cause dental fluorosis during the period before the permanent teeth have erupted (s..8 yuars), other 
tissues are potentially susceptible to damage throughout life. For example, in areas of naturally high levels of fluoride the first 
Indicator of harm is dental fluorosis in children. In the same communities many older people develop sk~etal fluorosis. 

22. Fluoride may damage the brain. According to the National Research Council (2006), "it Is apparent that fluorides have the 
ability to interfere with the functions of the brain." In a r ~view of the literature commissioned by the US Environmental Protection 
Agency (EPA), fluoride has been listed among about 100 chemicals for which there is "substantial evidenc,", of developmental 
neurotoxicity." Animal experiments show that fluoride accumulates in the brain and alters mental behavior in a manner 
consistent with a neurotoxic agent (Mullenix 19~f). In total, there have now been )'Jo~ 100 animal experiments shllWing that 
nuoride can damage the brai:l and Impact learning and behavior. According to fluoridation proponents, these animal studies 
can be Ignored because high dose3 were used. However, It is important to note that it takes 5-20 times more fluoride to reach 
the same plasma levels in rats 2'; reached in humans (Sawan 2010). In fact. one animal experiment found effects at remarkably 
low doses (Varner 1998). In this study, rats fed for one year with 1 ppm fluoride In their water (the same level used in 
fluoridation programs), using either sodium fluoride or aluminum fluorkie, had morphological chal')ges to their kidneys and 
brains, an increased uptake of aluminum in the brain, and the formation of beta-amyloid deposits lNhich are associated with 
Alzheimer's disease. other animal studies have found effects on the brain at water flUOride levels as low as 5 ppm (Uu 2010). 
(For a complete listing of these studies. 

23. Fluoride may 10Mr IQ. There have now been 24 ·::tudi"z; from China, Iran, India and Mexico that have reported an association 
between fluonde exposure and reduced 10. One of these studiO's (Lin Fa-Fu 1991) indicates that even just moderate levels of 
fluoride exposure (e.g., 0.9 ppm in the water) can exacerbate the neurological defects of iodine deficiency. In the absence of 
Iodine deficiency, another research team (Xi"1ng 2003a,b) estimated that fluoride may lower IQ at 1.9 ppm, while a recent 
preliminary study (Ding 2011) found a 10000ring of 10 in children drinking water at levels ranging from 0.3 to 3 ppm. The authors 
of this latter study reported that for each Increase of 1 ppm fluoride measured in the urine there was a loss of 0.59 IQ points. 
None of these studies indicates an /ldequate margin of safety to protect all children drinking artlfidally fluoridated water from 
this affect. According to the National Research Council (2006), "the consistency of the results [in f1uoridellQ studies] appears 
significant enough to warrant additional research on the effects of fluoride on intelligence." Except for an earty and small IQ 
study from New Zealand (Shanoon et a!., 1986) no fluolidating country has investigated the matter for themselves. 

24. Fluoride may cause non-lQ neurotoxic effects. Reduced IQ is not the only neurotoxic effect that may result from fluoride 
exposure. At least three human studies have reported an association between fluoride exposure and impaired vj~uaf-spatial 
organization (Calderon 2000; li 2004; Rocha-Amador 2009); while three other studies have found an association between 
prenatal fluoride exposure and fetal brain damage (Han 1989; Du 1992; Yu 1~96). 

25. Fluoride affects the pineal gland. Studies by Jennifer Luke (2001) show that fluoride accumulates in the human J:in')~1 glar,d 
to very high levels. In her Ph.D. thesis, Luke has also shown in animal studies that fluoride reduces melatonin production and 
leads to an "!arller onset of puberty (Luke 1997). ConSistent with tuke's findings, one of the earliest fluoridation trials in the U.S. 
(SChlesinger 1956) reported that on average young girls in the fluoridated community reached menstruation 5 months earlier 
than girls in the non-fluoridated community. Inexplicably, no fluoridating country has attempted to reproduce either Luke's or 
Schlesinger's findings or examine the issue any further. 

26. Fluoride affects thyroid function. According to the U.S. National Research Council (2006), "several lines of information 
Indicate an effect of fluoride exposure on thyroid function." In the Ukraine, BachinskH (1985) found a lowering of thyroid 
function, among otherwise healthy people, at 2.3 ppm fluoride in water. In the middle of the 20th century, fluoride was 
prescribed by a numb~r of European doctors to reduce the activity of the thyroid gland for those suffering from hyperthyroidism 
(overactive th,roid) (Stecher 1960: Waldbott 1978), According to a clinical stu~y by Galletti and Joyet (1958), the thyroid 
funcfion of hyperthyroid patients was effectively r~uced at just 2.3 to 4.5 mglday of fluoride ion. To put this finding In 
pt.fSpective, the Departmp.nt of Health and Human Services (OHHS, 1991) has estimated that total fluoride exrosurll'! in 
fluoridated communities ranges from 1.6 to 6.6 rng/day. This is a remarkable fact. partlcularly considerIng the rampant 3nd 
Increasing problem of hypothyrOidism (underactive thyroid) in the United States and other fluoridated countries. Symptoms of 
hypothyroidism include depression, fatigue, weight gain. musde and joint pains, increased cholesterOl levels, and heart 
disease. In 2010, the second most prescribed drug of the year was Synthro~:j (sodium levothyroxine) which is a hcrmone 
replacement drug uted to treat an underactive .thyroid. 

27. Fluoride causes arthritic symptoms. Some of the early symptoms of "'k~!cta[ flucro ,:;is (a f1uoride·lnduced bone and Joint 
disease that impacts millions of people In India, China, and Africa), mimiC the symptoms of arthritis (Singh 1003; Franke 1975; 
Teotia 1976; Carnow 1961: Czerwinski 1988; DHMS 1991). According to a review on flUoridation published in Chemical & 
Engineering Nev.-s, "Because some of the clinical symptoms mimic arthritl's, the first two clinl~1 phases of skeletal fluorosis 
could be ea~lIy mtsdlagnosed" (Hileman 1988). Few, it any, studies have been done to determine the extent of this 
m!sdiagnosis, and whether the high prevalence of arthritIS in America (1 in 3 Americans have some form of arthritis - CDC, 
2002) and other fluoridated countries i3 related to groWing fluoride exposure, which ;s highly plausible. Even when individuals In 

httrr/lwww f111orirl~"lr.-t nrnl-;O - -_ • • ,. • • 
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the U.S. suffer advanced forms of skeletal nuorosis (from drinking lar!:'ld amounts of tea), it has t~ken Yi:. ij l ,,: of r .! :'... di~ '1' ~oSc.:!~ 
before doctors finally correctly diagnosed the condition as fluorosis. 

28. Fluoride damages bone. An early fluoridation trial (Newburgh-Kingston 1945-55) found a significant t\.'/O-fold increa'ie In 
cortical bone defects among children in the ftuoridated community (Schtp.singer 1956). The cortic3J bone is the outside layer of 
the bone and is important to protect '3gainst fracture. While this result was not r,oosidered important at. the time 'vVith respect to 
bone fractures, it did prompt qu~stlons about a possible link to osteosarcoma (Caffey, 1955: NAS. 1977). In 2001, Alarcon
Herrera and co-workers reported a linear correlation between the severity of dental fluorosis and the frequency of bone 
fr3ctures in both children and adults in a high nuoride area in Mexico. 

29. Fluoride may Increase hip fractures In the elderly. \Nhen high doses of fluoride (averane 26 mg per day) were used in trials 
to treat patIents with osteoporosis in an effort to harden their bones and reduce fracture rates, it actualty led to a higher number 
of fractures, parttcularly hip fractures (Inkavaara 1975; Gerster 1983; Dambacher 1986; O'Duffy 1986; Hedlund 1989; Bayley 
1990; Gutteridge 1990. 2002; OrceI1990: Riggs 1990 and Schnitzler 1990). Hip fracture is a very serious :ssue for the elderly, 
often leading to a loss of independence or a shortened life. There have been over a dozen studies published since 1990 that 
have investigated a possible relationship between hip fractures and long term consumption of artiflciaUy fluoridated water or 
water Ylith high natural levels. The results have been mixed - some have found ~n association and others have not Some 
have eV:Jn claimed a protective effect. One very important study in China, which examined hip fraaures in six Chinese villages, 
found what appe3rs to be a dose-related increase in hip fracture as the concentration ot fluoride rose from 1 ppm to 8 ppm (U 
2oo1) offering little comfort to those Who drink a lot of nuoridated water. Moreover, in thll! only human epidemiological study to 
assess bone stref'gth as a function of bone fluoride concentration, resear('hers from the University of Toronto found that (as 
with animal studies) the strength of bone declined with increasing fluoride content (Chachra 2010). Finally, a recent study from 
10\Y8 (Levy 2009), pubUshed data suggesting that Iow-Ievel fluoride exposure may have a detrimental effect on cortical bone 
density in girls (an effect that has been repeatedly dOCUmented in clinical trials and which has been posited as an important 
mechanisln by '.vhich fluoride m:1y increase bon~ fracture rates), 

30. People with Impaired kidney function are particularly vulnerable to bone damage. Because of their inability to effectiv~y 
excrete fluoride, people with kidm,y disease are prone to accumulating high levels of fluoride in their bone and blood. /!4s a 
result of this high fluoride body burden, lOOney patients have an elevated risk for developing itkeletal fluorOSis. In one of the few 
U.S. studies investigating the matter, crippling skeletal fluorosis YlaS documented among patients with severe kidney disease 
drinking water Ylith just 1 7 ppm fluoride (Johnson 1979). Since Revere skeletal fluorosis in kidnpy patients has been detected in 
smaU case studies, It is likely that larger, systematic studies would detect skeletal fluorosis at even 100000r flUoride levels 

31 . Fluoride may cause bone cancer (osteosarcoma). A U.S. government-funded aoimal study found a dose-dependent 
irlcr':!ase in bone !;ancer (osteosarcoma) In fluoride-treated, male rats (NTP 1990). Following the results of thIS study, the 
National Cancer Institute (NCI) reviewed national cancer data in the U.S, and found a significantly hlyher rate of osteosarcoma 
(a bone cancer) in young men in flUoridated versus unflUOfidated areas (Hoover et aI1991a). While the NCI concluded (based 
on an analysis lacking statIstical power) that fluoridation was not the ~use (Hoover et af 1991b), no explanation was provided 
to explaIn the higher rates in the fluoridated areas. A smaller study from New Jersey (Cohn 1992) found osteosarcoma rates to 
be up to 6 times higher in young men living in lluoridated versus unfluoridated areas. Other epidemIological studIes of varying 
size and quality have failed to find this relationship (a summary of these can be found in Bassin, 2001 and Connett & Neurath, 
2005). There are three reasons why a fluoride-osteosarcoma connection is plausible: First, fluoride accumulates to a htgh level 
in bone. Second, fluoride stimulates bone growth. And, third, fluoride can interfere with thB genetic apparatus of bone ceJls In 
several ways; It has been shown to be mutagenic, cause chromosome damaQe, and interfere with the enzymes involved with 
DNA repaIr in both cell and tissue :ctudles (Tsutsui 1984; Caspary 1987; Kishi 1993; Mihashi 1996; Zhang 201)9). In addition to 
cell and tissue studies, a correlation between fluoride exposure and chromosome damage in humans has also been reported 
(Sheth 1994; Wu 1995; Meng 1997; Joseph 2000). 

32 Proponents have failed to refute the Bassln-Osteosarcoma study. In 2001, Elise BassIn, a dentIst, successfully defended 
her doctoral thesiS at Harvard in which she found that young boys had a five-ta-.seven toki increased risk of yetting 
osteOSRrcoma by the age of 20 if they drank fluoridated water during their mid-childhood growth 5purt (age 6 to 8). The study 
was published in 2006 (Bassin 2006) but has been largely discounted by fluoridating countries because her thesIs adViser 
Professor Chester Douglass (a promot..!r of fluoridation clOd a consuttant for Colgate) prom~ed Co larger study that he claimed 
would discour,t her theeis (Douglass and Joshipura, ~OO6). NO'N, .3fter 5 years of waiting the Douglass study has finally been 
published (Kim 2011) but in no way does this study discount Bassin'.:; findings. The study, which used tar fewer controls than 
Bassin's analysiS, did not (;ven attempt to a~ess the age-specific window of risk that Bassin identified. Indeed, by the authors' 
own admission, the ~1udy h3d no capacity to assess the risk of osteosarcoma amofYJ children and adolescents (the precise 
population of concern). For a critique of the Douglass study, ·..:t:c;. h~r.~. 

33. Fluoride may cause reproductive problems. FluoJride administered to animals at high doses ..... real.s havoc C!1 the male 
reproductive syGtem • it damages sperm and increas~s the rate of infertility in a number of different species (Kour 10BO; Chinoy 
1989; Chinoy 1~91; Sushe-ela 1991; Chinoy 1994; Kum:1r 1994; Narayana 1994a,b; Zhao 1995; Elbetier.3 2000; Ghosh 2C02; 
Z.,kfZ'lwska 2002). In addition, an epidemiological study from the US found incr"!ased rates of infertility among couples HYing in 
areas with 3 ppm or mor~ fluoride in the water (Freni 1394), two studies have found reduced level of circulating testosterone In 
m;-:Ics living in high fluoride areas (Susheela 1996; Sarot 1998), and a study of fluoride-exposed workers reported a "subclinical 
reproductive effect" (Ortiz-Perez 2003). Whlle animal studies by FDA r3searchers have failed to find &vidence of reproducttve 
toxIcity in fluoride-exposed rats (Sprando 1996, 1997, 1998), the National Research Council (2006) has recommended that, 
"the relationship between fluoride and fertility requires additional study." 

34. Some Individuals are highly sensitive to low levels of fluoride as she'.vn by C1se studies and double blind studies (Shea 
1967; Waldbott 1978; ~.100Ienburgh 19J7). In one study, which lasted 13 years, Feltman an1 K-:lsel (1961) showed that about 
1 J/;, of patients giv-.'!n 1 mg of fluoride "!ach day d~veloped negative reaction:;. Many individuals have report~d suffering from 
symptoms such as 7atigue, headaches, rashes and stomach and gastro intestinal tr3ct problems, which disa~ar when tt.!y 
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avoid fluoride in their water and dIet. Frequently the symptoms reappear when they are unwittingly exposed to fluoride again 
(Spittle, 2008). No fluoridating government has conducted scientific studies to take this issue beyond these anecdotal reports. 
Without the willingness of governments to investigate these reports scientifically, shoulJ we as a society be forcing these 
people to ingest fluoride? 

35. Other subsets of population are more vulnerable to fluoride's toxicity. In addition to p.3ople suffering from impaired kidney 
function discussed in reason #30 other subsets of the population are more vulnerable.to fluoride's toxic effects. According to the 
Agency for Toxic Substanc....~ and Disease Registry (ATSOR 1993) these include: infants, the elderly and diabetics. Noso 
vuln~rable are those who suffer from malnutrition (e.g., calcium, magnesium, vitamin C, warnin D and iodine deficiencjes and 
protein-poor diets. See: Massier & Schour 1952; Marier & Rose 1977; Un Fa-Fu 1991; Chen 1997; Teotia 1998). 

No Margin of Safety 

36. There Is no margin of safety for several health effects. No one can deny that high natural levels of fluoride damage health. 
Millions of people in India and China have had their health compromised by fluoride. The real argument is about whether there 
is an adequate margin of safety between the doses that have been shown to cause harm in published studies and the total 
dose people r\":Ceive consuming uncontrolled amounts of fluoridated water and non-water sources ot fluoride. This margin of 
safety has to take iota ;:a.ccount the wide range of individual sensitivity expected in a large population (a safety factor of 10 is 
usually applied to the lowest level causing harm). Another safety factor is also needed to take into account the wide range of 
doses to which people are exposed. There is clearly no margin of safety tor dental fluorosis (CDC, 2010) and based on the 
following studies nowheff~ near an adequate margin of safety for lowered 10 (Xiang 2003a, b; Ding 2011): lowered thyroid 
function (Galletti & Joyet 1958; BachinskU 1985: Un 1991): bone fractures in children (AJaroon-Herrera 2001) or hip fractures in 
the elderly (Kurttio 1999: U 2001). All these harmful effects are discussed in the NRC (2006) review. 

Environmental justice 

37. Low-Income families penalized by nuorldation. Those most likely to suffer from poor nutrition, and thus more likely to be 
more vulnerable to fluoride's toxic effects, are the poor, who unfortunatety, are the very people being targeted by new 
fluoridation programs. While at heightened risk, poor families are least able to afford avoiding ftuoride once it is added to the 
water suppy. No financial support is being offered to these families to help them get alternative water 6upplies or to help pay 
the costs of treating unsightly Ci:lses of dental fluorosis. 

38. Black and Hispanic children are more vulnerable to fluoride's toxicity. According to the CDC's national survey of dental 
fluorosis, black and Mexican-American children have significantly higher rates of dental "fluorosis than white children (Beltran
Aguilar 2005, Tabte 23). The recognition that minority children appear to be more vulnerable to toxic effects of fluorkle, 
combined with the fact that IO'N-income families are less able to avoid drinking flUoridated water, has prompted prominent 
leaders in the environmental-justice movement to oppose mandatory fluoridation In Georgta. In a statement issued in May 
2011, the RffII. Andrew Young, a colleague of Martin Luther King, Jr., and former Mayor of Atlanta and former US Ambassador 
to the United Nations, stated: 

"I am most deeply concerned for poor families who have babies: if they cannot afford unfluoridated water for their 
babies' milk formula, do their babIes not count~ Of course they do. This is an issue of fairness, civil rights, and 
compassion. We must find better ways to prevent cavities. such as helping those most at ~k for cavities obtain 
access to the services of a dentist ... My father 1Na9 a dentist. I formerly was a strong believer in the benefits of W'Ster 
fluorkjation for preventing cavities. But many things that we began to do 50 or more years ago we now no longer do, 
because we have learned further information that changes our practices and policies. So it ts with fluoridation." (see: 
nUp:/" :.YM 2 . r.uc~id ~al~. orJ/ A IcrtlUn i ~·::j-~ ';.ate'31G · ~org ia/ .A: lr! :-Jta-t,;ivil :.:.;: i011t ~-Le :;.' d' .rs-CaUfor - H ak , ~o-':Vater -
F~uor: ·j~t!on) 

39. Minorities are not being warned about their vulnerabilities to fluoride. The CDC is not warning black and Mexican
American children that they have higher rates of dental fluorosis than Caucasian children (see #38). This extra vulnerability 
may extend to other toxic effects of fluoride. Black Americans have higher rates of lactose intolerance, kidney problems and 
diabetes, all of which may exacerbate fluoride's toxicity . 

40. Tooth decay reflects low-tncome not low-fluo;ide intake. Since dental decay is most concentrated in poor communities, we 
should be spending our efforts trying to increase the access to dental care for low-income families. The highest rates of tooth 
decay today can be found in low-Income areas that have been fluoridated for many years. The real "Oral Health Cr:sis" that 
exists today in the United States, is not a lack of nuoride but poverty and lack of dental insurance. The Surgeon General has 
estimated that 80% of dentists In the US do not treat children on :-Aedlcaid. 

The largely untested chemicals used In fluoridation programs 

41 . The chemicals used to fluoridate water are not pharmaceutical grade. Instead, t~,ey largety come from the wet scrubbing 
systems of the pho3phate fertilizer industry. These chemicals (90% of which are sodium fluorosilicate and f1uorosllicie acid), are 
cI~ssitied hazardous wastes contaminated wrth various impurities. Recent testing by the National Sanitation Foundation 
suggest that the levels of arsenic In these sUieon fluorides are relatively high (up to 1.6 ppb after dilution into public water) and 
or potential concern (NSF 2000 and Wang 2000). Arsenic Is a knQlNn human carcinogen for which there is no safe level. This 
one contaminant alone could be increasing cancer rates - and unnecessarily so. 

42. The silicon fluorides have not been tested comprehensivety. The =hemical usually tested in animal studies is 
pharmaceutir,al grade sodium fluoride, n",t industrial grade fluorosilicic 'icid. Proponents ct;)im that once the silicon fluorides 
have been diluted at the public water works they are completely dissociated to free fluoride ions .:lnd hydrated SiliCh and thus 
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there Is no need to examine the toxicology of these compounds. HOW'eVer, while a study from the University of Michigan 
(Finney et aI., 2006) showed complete dissociation at neutral pH, in acidic conditions (pH 3) there was a stable comP'eX 
containing five fluoride ions. Thus the possibility alises that such a complex may be regenerated in the stomach where the pH 
lies between 1 and 2. 

43. The silicon fluorides may increase lead uptake into chlldcen's blood. Studies by M~tefS amJ Cop~an 1999. 2000, 2007 
show an association beween the use of f1uorosilicic acid (and its sodium salt) to fluoridate water and an increased uptake of 
lead into children's blood. Because of lead's acknowfedged ability to damage the developing brain, this is a very serious finding. 
Nevertheless, it is being largely ignored by fluoridating countries. This association received some strong biochemical support 
from an animal study by Sawan et a!. (2010) who found that exposure of rats to a combination of f1uorosilicic acid and lead in 
their drinking water increased the uptake of lead into blood some threefold over exposure to lead alone. 

44. Fluoride may ktaeh lead 'rom pipes, brass fittings and soldered Joints. Maas et 81 (2007) have shown that fluoridating 
agents in combination with chlorinating dgents such as c:hloroamine increase the leaching of lead from brass fittings used in 
plumbing, lNhile proponents may argue about the neurotoxic effects of low levels at fluoride there 'So no argument that lead at 
"Iery low levels lowers IQ in children. 

Continued promotion of fluoridation is Unscientific 

45. Key health studies have not been done. In the January 2008 issue of Scientific American, Professor John Ooull, the 
chairman ot the important 2006 National Research Council review. FluorKie in Drinking Water: A Review of EPA's standards, is 
quoted as saying: 

What the committee found is that lNe'Ve gone With the status quo regarding nuoride for many years-for too long 
real/y--and now we need to take a fresh look , ' . In the scientific community people tend to think this is settlE:d. I 
mean, when the U.S. surgeon general comes out and says this is one of the top 10 greatest achievements of the 
20th century, that's a hard hurdle to get over But Vr'hen we looked at the studies th3t have been done, we found that 
many of these questions are unsettled and we have much less information than we should, considering how long 
this [fluoridation! has N!en going on. 

The ab&:ence of studies is being used by promoters as meaning the absence of harm, ThIs is an irresponsible position. 

46. Endorsements do not represent sclentlflc evidence. Many of those promoting fluoridation rely heavily on a list of 
endorsements. However, the U.S. PHS 1irst endorsed nUoridation In 1950, before one single trial had been completed and 
before any significant health studies had been published (see chapters 9 and 10 in The Case Against Fluoride for the 
significance of this PHS endorsement for the future promotion of fluoridation). Many other endorsements swiftly foUowed with 
little evKience of any scientific rational for doing so. The continued use ot these endorsements has more to do with political 
science than medical science. 

47. Review panela hand-picked to deliver a pro-fluorklatlon reault. Every so often, particularly Vr'hen their nuoridation program 
is under threat, governments of fluoridating countries hand-pick panels to deliver reports that provide the necessary ra
endorsement of the practice. 

In theIr recent book Fluoride Wars (2009), which is otherwise slanted toward fluoridation, Alan Freeze and Jay Lehr concede 
this point when they write: 

There is one anti·f!uoridatlonist charge that does have some truth to it, Anti-fluoride forces have always claimed that 
the many government-sponsored review panels set up aver the years to assess the costs and benefits of 
fluoridation were stacked In favor at fluoridation. A review of the membership of the vartous panels conflrms this 
charge. The expert committees that put together reports by the American Association for the Advancement of 
Science In 1941. 1944 and 1954; the National Academy of Sciences in 1951. 1971. 1977 and 1993; the World 
Health Organization in 1958 and 1970; and the U.S. Public Health Service in 1991 are rife with the names of well
knO\Nfl medical and dental r:!Searchers who actively campaigned on behalf of fluoridation ·Jr 'Nhose research was 
held In high regard in the pro-fluoridation movement. Membership was interlocking and incestuous. 

The most recent examples of these self-fulfilling prophecies have come from the Irish Fluoridation Forum (2002); the National 
Health and Medical Research Council (NHMRC, 2007) and Health Cal'1ada (2008, 2010), The latter used a panel of six experts 
to review the h~alth ITterature, Four of the six were pro-fluoridation dentists and the other two had no demonstrated expertise on 
fluoride. A notable exc~pti,Jn to this trend was the appointment by the U.S. National Research Council at the first balanced 
panel of experts ever selected to look at fluoride's tOXicity in the U.S, This panel oftwe/ve reviewed the US EPA's sate drinking 
water standards for fluoride. After three and half fears the panel concluded in a 507- page report that the safe drinking ~ter 
standard was not protective of health and a new maximum contaminant level goal (MCLG) should be determined (NRC, 2006). 
If normal toxicological procedures and appropriate mJrglns of safety y.'Sre applied to their findings this report should spell an 
end to water fluoridation. Unfortunately In January of 2011 the US EPA Office of Water made it clear that they would not 
determine a value for the MCLG that would jeopardize the water fluoridation program (EPA press release, Jan 7, 2011 . O~ 
again politics was allowed to trump science. 

More and more independent scientists oppose fluoridation 

48. Many scientists oppose fluoridation, Proponents of flUoridation have maIntained for many years- despite the fact that the 
earliest opponents of flUoridation were biochemists-that the only people opposed to fluoridation are not bona fide scientists. 
T oday, ~s more and more Scientists. doctors, denti3ts and other professionals, read the primary literatur~ for themselves, rather 
thalt relyinn on self-serving stat~ments from the ADA and tr.e CDC, ~hey are realizing that they and the general public have not 
u2en diligenUy informed by their professional· bodies on thIs subject, As of July 2011, over 3700 professionals have Signed C:I 

statement catting for an end to water fluoridation Vlorlc;wide. This statement and a list of signat('lries can be found on the 
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website of the Fluoride Act:ion Network (sEe: \-.vv-N.FluorideAIE:ft.org). A glimpse of the caliber of those opposing fluoridation can 
be gleaned by watching the 28·minute video "Professional PerspectiVes on Water fluoridation" which can be viewed online at 
the same FAN site. 

Proponents' dubious tactics 

43. Proponents usually refuse to defend fluoridation In open debate. While pro-fluoridation officials continue to promote 
nuoridatton with undiminished fervor. they usually refuse to defend the practice in open public debate - even when challenged 
to do so by organizations such as the Association for Science in the Public Interest, the American College of Toxicology, or the 
U.S. EPA (Bryson 2004). ACCOrding to Of. Michaet Easley, a prominent lobbyist for nUoridation In the US, "Debates give the 
illusion that a scientific controversy exists when na credible peopre support the fluorophoblcs' view' (Easley, 1999). In light of 
proponents' refusal to debate this issue, Dr. Edward Groth, a Senior Scientist at Consumers Union, observed that, "the political 
profluorfdation stance has evolved into a dogmatiC, authoritarian, essentially antiscientiflc posture, one that discourages open 
debate of scientific Issues" (Martin 1991). 

50. Proponents use very dubious tactics to promote fluoridation. Many scientists, doctors and dentists who have spoken out 
publicly on this issue have been subjected to censorship and intimidation {Martin 1991}. Or. Phyllis Mullenix was fired from her 
position as Chair of Toxicology at Forsythe Dental Center tor publishing her findings on fluoride and the braIn (Mullenix 1995); 
and Or. William Marcus was nred from the EPA for questioning the government's handling of the NTP's nuoride-cancer study 
(Bryson 2004). Many dentists and even doctors tell opponents in private th'3t they are opposed to this practice but dare not 
speak out In public because of peer pressure and the fear of recriminations. Tactics like this 'WOuld not be necessary if thC"Se 
promoting ftuorldation were on secure scientific and ethical grounds. 

Conclusion 

When it comes to controversies surrounding toxic chemicals, vested interests traditionaUy do their very best to discounl.animal 
studies and quibble With epidemiologicalllndlngs. In the past, political pressures have led government agencies to drag their feet on 
regulating asbestos, benzene, DDT, PCBs, tetraethyllead, tobacco and dioxins. Wrth nuoridation we have had c1 sixty·year delay. 
Unfortunately, because government officials and den1al leaders have put so much of their credibility on the line defending 
nuoridatlon, and because of the huge liabiUtif;::s waiting in the wings if they admit that fluoridatIon has causp.d an Increase In hip 
fracture, arthritis, bone cancer. brain disorders or thyroid problems, it Wi" be very difficult for them to speak honestly and openly 
about the issue. But they mUb-t, not only to protect millions of people from unnecessary harm, but to protect the notion that, at its 
core, public health policy must be based on sound science not political ex~iency. They have a tool with y.,ohlch to do this: it's called 
the Precautionary Principle. Simply put, this says: if in doubt leave It out. Thls is what most European countries have done and t/';:-ir 
children'S teeth have not suffered, while their public's trust has been strengthened. 

Just how much doubt Is needed on just one of the heatth concerns identified above, to override a benefit. which when quantified in 
the largest survey ever conducted in the US, amounts to ~ than ane tooth surface (out of 128) in a child's mouth? 

While fluoridation may not. be the greatest environmental health threat, it Is one of the easiest to end. It 15 as easy as turning off a 
spigot in the pubhc water works. But to turn off that spigot takes pol itical will and to get that we need masses more people informed 
?nd organized. Please get these 50 reasons to all your friends and encourage them to get fluorkie out of their community and to herp 
ban this pracl:lce worldwide. 

Postscript 

Further arguments against fluoridation, can be viewed at ~tp:/M .. W:. i~· J(A'ktad;,:.: rt. org and in the book The Case Against Fluoridation 
(Chelsea Green, 2010). Arguments for fluoridation can be found at h·tp:lr.WfN.roE'.org 

Publication history of the 50 Reasons 

These 50 Reasons were first compiled t:It Paul Connett and presented in person to the Fluoridation Forum in Ireland in October 
2000. The document was refined In 2004 and published in Medical Veritas. See: hU+rll)l:ww. 1TuoriJt.;a l ert. orgl50re~s\.:;,s. htm In the 
introd'iction to this 2004 version it W'3S explained that after over four years the Irish authorities had not been able to muster a 
response to the 50 Reasons, despite agreeing to do so In 2000. Eventually, an anonymous, Incomplete and superficial response was 
posted on the Irish Department of Hearth and Children's website (see this response and addendum at: 
:"':i.pjlw\': .. v. c.ior.~ .:~/o!h ,-,r_heatihJ"~ues.'d )ntar_rt;:s";;:Circili. Paul Connett's comprehensrve response to this resJA)nse can be accessed 
at ; ;ttp:l.'·MI'W. flllondef.ler \:. org/::Vre~ ... ons.htm We reamed on August 7, 2011 that this governmental response was prepared by an 
external contractor at a cost to the Irish taxpayers' of over 30,000 Euros. See: rttr:ljwv.',' /.indcpen~cnt.i~/nat: ~ n:ll .. n.~:;:s/st3ggunng
:''Jms-sp.~nt-''n-rel='C>ft.j.O'Jmr.1 t::-hio'lE:;.d- hy-th·3-state-284192?.html Since 2004, there have been many major scientific developments 
Including the publication of the U.S. National Research Council report (NRC, 2006); the publication of Bassin's study on 
Osteosarcoma (Sassin 2006), and many more studies of fluoride's interaction with the braIn, that have necessitated a major update 
of the 50 Reasons. This was compiled In August 2011. 

References 

Agency for To'ic Substances and Disease Registry (ATSDR) (1993). ToxiC?logical Prome for Fluorides, Hydrogen Fluoride, and 
Fluorine (F). U.S. Department of Heatth & Human Servlces, Public Health Service. ATSDRrrp-91117. 

Al3roon-Herrera MT, et al. (2001). W(;II Water Fluoride, Dental fluorosis, Bone Fractures in the Guadi'Jna Valley of Mexico. Fluoride. 
34(2): 139-149. 

Allain P, et at (1996). Enhancement of aluminum digestive absorption by fluoride in rats. Research Communications in Molecular 
Pathology and Pharmacology. 91 : 225-31 . 

Armfdd JM and Spencer AJ (2004). COI,5umption of Nonpublic Water. Implications for Children's Caries Experience," Community 
Dentistry and Oral Epidemiology. 32(41: 283-96 

http://www.fluoridealert.org/50-reao.nn.htm 



____________ --._:oa ..... _.W'S __ 

50 Reasons to Oppose Fluoridation Page 9 of 16 

Arilold HA (1980). Letter to Or. Ernest Newbrun. May ;'18, 1980. htt?.'''''IW~v. f:uc..l;j(}t=t:ert . orgiHc-daVts. h:m 

Awadia AK, et aL (2002). Carles experience and caries predictors - a study of Tanzanian children consuming drinking water with 
different fluoride concentrations. Clinical Oral Investigations. (2002) 6:98~103 . 

Bachinskli pp, et at (1985) Action of the body fluorine of healthy persons and thyroidopathy patients on the function of hypophyseal
thyroid the system. ProbJ EndoJ<rinol (Mask) 31 : 25-9. http://wN-oIo'.fluorideale:1.org/epa-<:iT/appendlx-p..p::1f 

Barbier O. (2010) Molecular mechanisms of fluoride toxicity. Chemico-Blologfcallnteractkms. 188: 319-333. 

Barnes GP, et al. (1992). Ethnicity, location, age, and fluoridation factors in baby bottle tooth decay and caries prevalence of Head 
Start children. Public HeaNh Reports. 107: 167·73. 

Barot W . (1998). Occurrence of endemic fluorosis in human population of North Gujarat, India: human heatth risk. Bulletin of 
Environmental Contamination and Toxicology. 61 : 303-10. 

Bassin EB. (2001). "Association Between FlUoride in Drinking Water During Growth and Development and the Incidence of 
Osteosarcoma for Children and Adolescents," DMSc thesis, Harvard School of Dental Medicine, Boston, Massachusetts. 

Bassin EB et a\. (2006). Age·specific Flwride Exposure in Drinking Water and Osteosarcoma (United States). Canedr Causes and 
Control. 17 (4): 421-28. 

Bayley TA, et al. (1990). Fluoride-Induced fractures: relittion to osteogenic effect. Journal of Bone and Mineral Res6afY:'h.5(Suppi 
1):S217·22. 

Beltran-Agu»ar ED et al. (2010). ?ro.': '1r1 :'.1n~ ar:j .'\~v~nt'j of dcntal nuorosi:. in trl~ Uni~E:rl St~tcs, 1f"Q;,I·200-1 . NCHS DataBrief No. 
53. U.S. DHHS, COC, National Center for Health Statistics. 

Beltran-Aguilar ED et al. (2005). Surveillance for dental caries, dental sealants, tooth retention, endentulism, and enamel fluorosis
Unijed StateS, 1988·1994 and 1999-2002. CDC, MMWR, Surveillance Summaries, August 26, vol. 54, No SS·3, pp. 1-44. See Table 
23 - 3t.ia Fill a:ticle. 

BenUcy EM, et 01. (1999). Fluoride ingestion from toothpaste by young children. British DenIal Journal. 1(6: 46Q..2 

Bhatnagar M, et al. (2002). Neurotoxicity of fluoride: neurodegeneration In hippocampus of female mice. Indian JoumaJof 
E' primOfltai Biology. 40: 546-54. 

Bigay J, et al. (1987). Fluoride complexes of aluminium or beryllium act on G-proteins as reversibly bound analogues of the gamma 
phosphate of GTP. EMBO Jouma/. 6:2907·2913. 

Bigay J , at af. (1985). Fluoroaluminates activate transducin.{30P by mimicking the gamma-phosphate of GTP in its binding site. 
FEBS Leiters. 191 :18,·185. 

BrothweN 0, Limeb~ck H. (20(3). Breastfeeding is protective against dental fluorosis in a nonfluoridated rural area of Ontario, 
Canada. Journal of Human Lsctation 19: 386-90. 

Brunelle JA, Carlos JP. (1990). Recent trends in dental caries in U.S. children and the effect of water fluoridation. Joumalof Dental 
Research 69(Special edition}: 723-721. 

Bryson C. (2004). The Fluoride Deception. Seven StOries Press, New York. 

Burgstahler AW, et al. (1997). Fluoride in California wines and raisins. Fluoride. 30: 142-146. 

Caffey J. On Fibrous Defects in Cortical WCl:lls: Their RadiologIcal Appearance, Structure, Prev~lence, Natural Course, and 
Diagnostic Significance in AdVances in Pediatrics, ed. S. Z. Levin, (New York.: Interscience, 1955). 

Calderon J {!t al. (2000). Influence of fluoride exposure on reaction time and visuospatial organization in children. Epidemiology 11 
(4):S153. 

Carlsson A. (1976). Current problems relating to the pharmacology and tOXicology of fluorides. Joumal of the Swedish Medical 
Association. 14: 1388·1392. 

Camow BW, Conibear SA (1981). Induetrial fluorosis. Fluoride. 14: 172~181 . 

Caspary WJ, et al (1987). Mutagenic activity of fluorides in mouse lymphoma cella. Mutation Ret;9arch. 187:165-80. 

Centers for Disease Cor.trol and Prevention (C~C). (2002). Prevalence of Self-Reported Arthlitis or Chronic Joint Symptoms Among 
Mutts - Un~ed States, 2001. A:ortatity and Morbidity \M>ek/y Report. 51: 948-950. 

Centers for Disease Control and Prevention (CDC). (2001). Recommendlltions for Using Fluoride to Prevent and Control Dental 
Caries in the United States. Morbidity and Mortamy Weekly Report. 50(RR14): 1-42. 

Centers for Disease Control and Prevention (CDC). (1999). Achiev(:ments in Public Hearth, 19()o"1999: Fluolidation of Dr;nking 
Water to Prevent Dental Caries. Mortality and Morbidity WeeJdy Report. 48: 933~940. 

Chachra et al. (2010) The long-term effects of water fluoridation on the human skeleton. Journ31 of Dental Research. 89(11): 1219-
1223. 

Chen J, et at (2003). Selective decreases of nicotinic acetylcholine receptors in PC12 cells ~xpo<;ed to fluoride. Toxix logy. 183: 1:5 
-42. 



50 Reasons to Oppose Fluoridation Page 10 of16 

Chen J, at al. (~OO3). Selective deCleases of nicotinic acetylcholine receptors in PC12 cells exposed to fluoride. Toxicology. 183: 235 
-42. 

Chen J, et al. (2002). [Studies on DNA damage and apoptosis in rat brain induced by fluoride] Zhonghua Yu Fang Vi Xue Za Zhi, 36 
222·224. 

Chen ye, et al. (1997). NutritIon survey in dental fluorosis-afflicted areas. Fluoride. 30(2):77..so. 

Chinoy NJ, Narayana MV. (1994). In vitro fluoride toxicity in human spermatozoa. Reproductive Toxicology. 8:155-9. 

Chinoy NJ, et al. (1991). Microdose vasal injection of SOdium fluoride in the rat Reprodudjye Toxicology. 5: 505-12. 

Chinoy NJ, Sequeira E. (1989). Effects of fluoride on the histoarchitecture of reproductive organs of the male mouse.Reprodudive 
Toxicology. 3: 261·7. 

P. D. Cohn (1992). An Epidemiologic Report on Drinking Water and Fluoridation, New Jersey Department of Health, Environmental 
Health Service, November 8, 1992. Note: The original title of this report was A Brief Report on the Association of Drinking Water 
Fluoridation and the Incidence of Osteosarcoma Among Young Males. The word ·osteosarcoma" was deleted from the title soon 
after the report was released; http://lI'Jor:jealert.orgicohn-1f..92.pdf. 

Colquhoun J. (1997). Why I changed my mind about Fluoridation. Perspectives in Biology and Mf'dicine 41 : 29-41.http://w·.Vw''.f.ur;.( jf 
-j')urr 11. Cf)!TV9:';-Z 1-?13121 03. htm 

Connett PH, Seck J and Micklem S. The Case Against Fluoride: How Hazardous Waste Ended Up in Our D:1nking Water and the 
Powerful Politics and Bad SCience That Keep it There. Chelsea Green, White River Junction, VT, 2010. 

Connett,P (2004) 50 Reasons to Oppose Fluoridation (updated April 12, 2004). Reprinted in 
Medical Veri/as. 1:70-80, htt~:lIw.w;.i1·JCrtjcalert.!)rg/5Cre.1 .. '0n~.htm 

Connett M. (2004). Fluoride & Bone Damage: Published Data. SubmissIon to National Research Council (NRC). 
t ,ttp:1I :;W..'}. fluorklp.ttlCc!rt. nr~/bon.3· dat::l.. pJf 

Connett, P. (2000). Fluoride: A Statement of Concern. Waste 'Not #459. January 2000. Waste Not, 82 Judson Street, Canton, NY 
13617. h~:/A V\\"N. nuOi itiE;::'i!~rt. orgi;tuorij·:'l'-Sta~.!m~1 ,t. fltm 

Connett p, Neurath C and Connett M. (2005). Revisiting the Fluoride-Osteosarcoma Connection in the Context of Elise Bassin's 
Findings: Part II.· Submission to the National Rt.'Search Council of the National Academies review panel on the Toxicologic Risk of 
Fluoride in Drinking Water, March 21, 2005 (revised April 8, 2005), httJ::ilwv.w. fh.;, .,1j~ : .-1J~rt.org/he.::;,thJC''.lnc ·~rlfan-nrc part?pjf 

Czerwinski E, et al. (1988). Sone and joint pathology in fluoride--exposed wprkers. Archives of Environmental Health. 43:340-343. 

Dambacher MA, et al. (1986). Long-term fluoride therapy of postmenopausal osteoporosis. Bone 7: 199-205. 

De Uerde B. (1998). The decline of caries In f'lew Zealand over the past 40 Years. New Zealand Dental Journal. 94: 109-113. 

Department of Health & Human Services. (U.S. DHHS) (1991). Review of Fluoride: Benefrts and Risks. Report of the Ad Hoc 
Committee on Fluoride. Committee to Coordinate Environmental Health and Related Programs. Department of Health and Human 
ServIces, USA. . 

DenBesten, P (1999). Biological mechanism of dental fluorosis relevant to the use of fluoride supplements. Community Dentistry and 
Oral Epidemiology. 27: 41·7. 

De Stefano TM. (1954). The fluoridation re!3earch studies and the general practitioner. Bulli:Min of Hudson County Dental Society. 
February. 

DiesendOif M.(1966). The mystery 01 declining tooth decay. Nature. 322: 125·129. 
hr:p:llw. w: .1'1 uorjd~:.lI"Yt. org/d ies~njQ(f. t'.tm 

Ding Y et al. (2010. The relationships bet\¥een low levels of urine fluoride on children's intelligence, dental fluorosis in endemic 
fluorosis areas in Hulunbuir, Inner Mongolia, ChIna. Journal of Hazardous Materia/s. 
doi:10. 10161j.Jhazmat.2010. 12.097. 

D~koff SA, Lo Gerfo P. (200~). The Thyroid Guide. Harper-Colllns. New York. 

Dougl<'Ss CW and Joshipura K (2006) ·Caution Needed in Fluoride and Ostqosarcoma Study· (letter), Cancer C3USes & Centro/. 17 
(4): 481-82. 

Du L. 1992. The effect of Huonne on the developing human brain. Chinese Journal of Pathology 21(4):21 &.20 (republished in 
Fluoride 41:327-:0). Online at t.r.p·Wluor;dea"~rt . <")rgt~ c.:-:..:.r/du·2CO~ . lJdf 

Duan X. ~t al. (2011). Excess Fluoride Interferes with Chloride-channel-<lependent Endocytosis in Amelobt~ts. J D8nt Res. 90 
«): 175·1 BO. 

Easley, M. (1999). Community fluoridation in America: the unprin~ipled opposition. Dental Watch, 
h+t:-r/;N.,.v.dt;;ntllwate;".or!JIn,",ppo:.iUc;,\ ~df (accessed March 21, 2010). 

EII'ambaram P, Paul V. (2001). Calcium preventing locomotor behavioral and dental toxiciti~ of fluoride by decraasing serum nuoride 
Ievl!1 in rats. Environmental Toxicology and Pharmacology. 9: 141-146. 

Bstrand J, et al. (1981). No evidence of transfer of fluoride from plasma to breast milk. British Medical Journal (Clin Res Ed). 83: 
761·2. 



-----.-
50 Reasons to Oppose Fluoridation Page 11 of 16 

Ekstrand J, et at (1994). Fluoride pharmacokinetics in infclncy. Pediatric Research. 35:157-153. 

Ekstrand J. (1996). Fluoride Intake. In: Fejerskov 0, Ekstrand J, Burt 8, Eds, Fluoride In Dentistry, 2nd Edition. Munksgaard, 
Denmark. Pages 40-52. 

Elbetieha A, et at (2000). Fertility effects of sodium fluoride in male mice. Fluoride. 33: 128-134. 

Emsley J, et al (1981). An unexpectedly strong hydrogen bond: ab Initio calculations and spectroscopic studies of amidenuoride 
systems. Joumal 0/ the Amotican Chemical Society. 103: 24-28. 

Fagin, O. (2008). Second Thoughts on Fluoride. Scientiffc American 29B (1 )(January): 74-81; excerpts at 
http:/;w.'.w.f1u.:;r;:kalt;rt.erg/c o.am.jan.?OC3.i ltm! 

Fein NJ, Cerklewski FL. (2001). Fluoride content of foods made With mechanically separated chicken. Journal of Agricultural Food 
ChemIstry. 49: 4~84-S. 

Feltman R, Kosel G. (1961). Prenatal and postnatal ingestion of fluorides - Fourteen years of investigation - Final report. Journal of 
Dental Medicine. 16: 190-99. 

Finney WF et al . (2006) Reexamlnatfon of Hexanuorosillcate Hydrolysis by Fluoride NMR and pH Measurement. Environmental 
Science & Technology 40 (8): 2572-77. 

Fluoridation Forum (2002). Forum on Fluoridation (Dublin, Ireland: Stationery Office, 2002), 
http://fhforidealei t. or.cfr,lfluorldatlon. for~r n. 200:2. ~f 

Fomon SJ, at al. (2000). Fluorkje intake and prevakmce of dental nuorosis: trends in nuorlde Intake lNith special attention to infants. 
Joumal of Public Health Dentistry. 60: 131-9. 

Franke J, et al. (1975). tndustrial fluorosis. Fluoride. 8·. 61-$3. 

Fren! SC. (1994). Exposure to high nuoride concentrations in drinking water is associated with decreased birth rates. Journal at 
Tox.icology and Environmental Health. 42: 109-121. 

Freeze RA and Lehr JA. The Fluoride Wars: How 3 Modest Public Health Measure Became America's Longest-Running Political 
Melodrama. (Hoboken, NJ: John Wiley, 2009). 

Freni SC, GaykJr OW. (1992). International trends in the incidence of bone cancer are not related to drinking water flUoridation. 
efflncer. 70: 611-8. 

Galletti P, Joyet G. (1958). Effect of tluorine on thyroidal iodine metabolism in hyperthyroidism. Joumal of Clinical Endocrinology 18: 
1102-1110. h\tp:/,\·.fH;'I.nu(1rid:..~I .. ~ rt.Oig':g1fiotti.ht.'T1 

Gemter JC, et at (1983). Bilateral fractures of femoral neck in patients with moderate renal failure receiving fluoride for spinal 
osteoporosis. British Medical Journal (Clin Res Ed). 287(6394):723-5. 

Ghosh D, et al. (2002). Testicular toxicity in sodium fluoride treated rats: association with oxkiative stress. Reproductive TC')(icolology. 
16: 3~5. 

Gray, AS. (1987). FlUoridation: time for a new b2se Une? Journal afthe Canadian Dental Association. 53: 763-5. 

Grobleri SR, et al . (2001). Dental fluorosis and caries experience in relation to three jifferent drinking water fluoride levels in South 
Africa. lr.t(Jmativnal Joumal of Paediatric Dentistry. 11(5):372-9. 

Guan zz. et al (1998). Influence of chronic flUorOSis on membrane IIIXdS in rat brain. Neurotoxico/ogyand T9f'8tology.2Q: 537-542. 

Gutterldge DH, et al. (2002). A randomjzed trial of sodium fluoride (60 mg) +/- estrogen in postmenopausal osteoporotic vertebral 
fractures: increased vertebral fractUres and peripheral bone loss wtth sodium fluoride; concurrent estrogen prevents peripheral loss, 
bUt not vert\!bral fractures. Osteoporosis Intemation31. 13(2):158-70. 

Gurterldge DH, et al. (1990). Spontaneous hip fractures in fluoride-treated patients: potential causative factors. Journal of Bone and 
Mineral Rasesn:/!. 5 Suppt 1:S205-15. 

Han H, Ch~ng Z, Uu W. 1989. Effects of fluorine on the human fetus. Chinese Journal of Control of Endemic Diseases 4:136-138 
(republished In Fluoride 41:321.Q). Online at 
il',t,J:.'Jv.;:."I '. flvJr;.:! ; r~-::":; _"'rn . orqt41·· /~:I::::/!= J20':(; _ ... ·11_ n"'-I1)3:'1 ~326. pdf 

Hanmer R. (1983). Letter from Rebecca Hanmer, deputy aSSistant administrator for water, U.S. Environmental Protection Agency, to 
Leslie A Russell, D.M.O, March 30, 1983. i1ttp: !lfluoride.llert. u:J/r · ;Jl·.dfn~t.; r1~d:) . iJjf 

Hazan S. (2004). Letter from Stan Hazan, General Managef, NSF Drinking Water Additives Ceri:ification Program, to Ken Calvert, 
Chairman, Subcommittee on Energy and the Environment. Committee on Science, US House of Representatives.July 7. 
hto.:):lI'.,'" ' ''1/ ,'.1'.-.: c:'~-"'Onil '_'\,'1to::, ,'rG:~ rJ;:lt.;~ '_r ':f:-:/l' )Cr-_rE,o -:-,~cn<.. e, I=df 

Health Cgnada (2008). Findings and Recommendations oft/Ie Fluoride £':.pert Panel (January 2007). April 2008, 
i lr.pjJlluoriJ;.: al::rt . org/refc;,;n~:da . fluoride, .!!x~rt . p.:- ~(·t 2~Yl ~::If 

H~c:lth Canada (2010). Guidelines for Canadian Drinking Water Quality: Guideline T echnicaJ Document - FlUOride. Health Canada 
Dated D~ 2010, published June 21, 2011. ht;p'/lWINl.hc- ):: 'Jc. c~/'..;wh,:'~,ntloubs.w:lt:}r-JJl'I2J1 ' i~f1uonde~fllJc~ur-'-/ind;;,x·'1r:) . php 

H'!dlurd LR, Gallagher JC. (1989). Incrfjased incid!;nc~ of hip fracture In osteoporotic women treated with sodium fluoride. Journal of 
Bone and Mineral Research. 4: 223-5. 



50 Reasons to Oppose Fluoridation Page 12 of 16 

Heilman JR et al. (19&3). Assessing Fluoride L~els of Carbonated Soft Drinks. Journal of the American OentCIf Association. 130 
(11): 1593-99. 

Heller KE, et al (1997). Dental caries and dental fluorosis at varying water fluoride concentrations. Journal of Public Health Dentistry. 
57: 136-143. 

Hileman B. (19a9). New studies cast doubt on fluoridation benefits. Chemical and Engineering News. May B. 
ht~p:lN.Y.v'JtuoriCealert . org/NIDR htm 

Hileman B. (1388). Fluoridation atwater: Questions about health risks and benefits remain after more than 40 years. Chemicat and 
Engineering News. August 1: 26-42. http://wwN.fluondealert.orgihileman.htm 

Hirzy JI/V. (1999). Why the EPA's Headquarters Union of Scientists Opposes Fluoridation. Press release from National Treasury 
Employees Unjon. May 1. II~tp:l/vNA'l.fluor;,j~a'ertorg/hp-t:pa.htm 

Hong L, et al. (2006). TIming of fluoride intake In relation to development of nuorosis on maxillary central 
incisors. Community Dentistry and Oral Epidemiology 34:299-309. 

Hoover RN, et al. (1991a). Time trends for bone and joint cancers and osteosarcomas In the Surveillance, Epidemiology and End 
Results (SEER) Program. National Cancer InstiMe In: Review of Fluoride: Benefits and Rtsks Report of the Ad Hoc Committee on 
Fluoride of the Committee to Coordinate Environmental Health and Related Programs US Public Health Service. Appendix E. 

Hoover RN, et al. (1991b). Time trends for bone and jOint cancers and osteosarcomas in the SUlveiUance, Epidemiology and End 
Results (SEER) Program. National Cancer Institute In: Review of Fluoride: 8enefits and Risks Report of the NJ. Hoc Committee on 
Fluoride of the Committee to Coordinate Environmental Health and Rel3ted Programs US Public Health Service. Appendix F. 

Inkovaara J, et al. (1975). Prophylactic fluoride treatment and aged bones. British Medical Journal. 3: 73-4. 

Institute of Medicine. (1997). Dietary Reference Intakes for Calcium, Phosphorus, Magnesium, Vitamin D, and Fluoride. Standing 
Committee on the Scientific Evaluation of Dietary Reference Intakes, Food and Nutrition Board. National Academy Press. 

Johnson WJ, et at (1979). Fluorid3tion and bone disease in renal patients. In: Johansen E, Taves DR, Olsen TO, Eds.Continuing 
Evaluation of the Use of Fluorides. AAAS Selected Symposium. Westview Press, Boulder, Colorado. pp. 275-293. 

Joseph S, Gadhla PK. (2000). Sister chromatid exchange frequency and chromosome aberrations In residents of fluoride endemic 
regions of South Gujarat. Fluoride. 33: 154-158. 

Juncos LI, Donadio JV. (1972). Renal failure and fluorosis. Joumal of the American Medical Association 222: 783-5. 

Kelly JV. (2000). Letter to Senator Robert Smith, Chairman of Environment and Public WorJcs Committee, U.S. Senate, August 14, 
2000. httv it:,-,,-'I'/ol. flL.:oriJenlc~. (;. ~]I~·Jcl. rtr:1 

Kilborn LG, et at (1950). Fluorosis with report of an advanced case. CanadIan Medical Association Journal. 62: 135-141. 

Kim FM et al. (2011). An Assessment of Bone Fluoride and Osteosarcoma. J. DentRes. July 28,2011 (published online). 
rttp'llldr. 'S?Cepub. ron lIe )r,tent/e)r:yI2011/07~3jJOZ:02151141 f ["i.C. fl .• 11. r:Jhhtml 

Kiritsy MC, et al. (19G6). Assessing fluoride concentrations of juices and juice-flavored drinks. Journal of th(J American Dental 
Association. 127: 895--902. 

Kishi K, Ishida T. (1993). Clastogenic activity of sOdium fluoride In great ape cells. Mutation Re$earch. 301:183-8. 

Komttrek AE (2005). A Bayesian Analysis of Multivariate Doubly-Interval-Censored Dental Data,· Biostatistics. 6 (1): 145-55. 

Kour K, Singh J. (1980). Histological finding of mice testes following fluoride ingestion. Fluoride. 13: 160-162. 

Kumar A, Susheela AK. (1994). Ultrastructural studies of spermtogenesis in rabbit exposed to chronIc fluoride toXicity. International 
Journal or Fertility and Menopausll Studies. 39:164-11. 

Kumar JV, Green El. (1998). Recommendations for fluoride use in children. NY State Dental Joumal. 64: 40-7. 

Kun;:::el W, Fischer T. (2000). Caries prevalence after cessation otwater fluoridation in La SalUd, Cuba. Caries Research. 34: 2~ 5. 

Kunzel W, et al. (2000). Oecline in caries prevalence after the cessation of water fluoridation in tormer East Germany. Community 
Dentistry and Oral Epidemiology. 28: 382-389. 

Kunzel W, Fischer T. (1997). Rise and fall of caries prev3lence in German to'M"lS with different F concentrations In drinkinq \'lSter. 
Caries Research. 31: 166-73. 

Kurttio PN, d al. (1999). Exposure to n<Jtural nuoride in ':Yell water and hip fracture: A cohort analysis in Fi:'lland. American Journal Qf 
Epidemiology. 150(8): 817-824. 

Lalumandfer JA, et al. (1995). The prevalence and risk factors of fluorosis among patients in a pediatric dental practice. Pediatric 
Dentistry. 17: 19-25. 

Levy SM, Guha-Cho\oYdhury N. (1999). Total fluoride intake and implications for dlt:!tary fluoride supplementation. Journal of Public 
HeJlth Dentistry. 59: 211-:<.3. 

Levy SM et at. (2009). Associations of fluoride intake with children's bone measures at age 11 . Community C'':?nt OralEpidemiol. 31 
(5):416-26. 



---------,-----
50 Reasons to Oppose Fluoridation Page 13 of 16 

Levy SM, et al. (2010). Associations Between Fluorosis otPermanent Incisors and Fluoride Intake From Infant Formula, Oth£:r 
Dietary Sourc3s and Dentifrice During Early Childhood. JADA 141 :1190-1201. 

U J, Yao L, Shaa Ql, Wu CY. 2004. Effects of high fluoride lev~1 on neonatal neurobehavioural development. Chinese Journal of 
Endemiology 23: 464-465 (repubUshed in Fluoride 41: 165-70). Online at 
htp' :hiuor;j~al<::rt. ort'/3Ch~rlJi. 2;:li8. ~df 

U L (2003). The biochemistry and physiology of metallic fluoride: action, mechanism, and implicatIons. Cnrical Revidw3 of Oral 
Biology and MedIcine. 14: 100-14. 

Li XS. (1995). Effect of fluoride e)(posure on intefUgence in children. Fluoride 28: 1 8~192. 

LI Y, et al. (2001). Effect of long-term exposure to fluoride In drinking water on risks of bone fractures. Journal of Bone and Mineral 
Research 16: 932-9. 

Un FF, et al. (1991). The relationship of a Iow.ioolne and high-nuoride environment to subclinical cretinism in Xinjiang. Iodine 
Deftciency Disorder Newsletter. Vol. 7. NO.3. htt!J:/Ni .VYI. fl:.;orid~alert. orQ1ID[).(]tm 

Locker D. (1999). Benefits and Risks of Water Fluoridation. An Update of the 1996 Federal-Provindal Sub-committee Report 
Prepared for Ontario Ministry of Health and long Term Care. 

long YG, et al. (2002). Chronic nuortde toxicity decreases the number of nicotinic acetylcholine receptors in rat br'lin. 
Neurotoxicologyand TeratokJgy. 24: 751-7. 

Lu XH, et at (2000). Study of the mechanism of neurone apoptosis in rats from the chronic nuarosls. Chinese Journal of 
Epidemiology. 19: 96-98. 

Luke J. (2001). Fluoride deposition in the aged human pineal gland. Caries Research 35: 125-128. 

Luke J. (1997). The Effect of Fluoride an the Physiology of the Pir.eal Gland. Ph.D. Thesis. University of Surrey, Guildord. 

Maas RP et at (2007). Effects of Fluoridation and Disinfection Agent Combinations on Lead Leaching from Leaned-Brass P3rtS. 
Neurotoxlco/ogy. 28 (5): 1023-31. 

Mahaffey KR, Stone CL (1976). Effect of High Fluorine (F) Intake on Tissu.! Lead (Pb) Concentrations. Federation Proceedings. 35: 
256. 

Mahoney Me, et at (1991). 80ne cancer incidenc~ rates in New York State: time trends and nuoOdated drinking water. American 
Journal of Public Health. 81 : 475-9. 

Mann J, et al. (1990). Fluorosis and dental C,Jries in 6-S-year-old children In a 5 ppm fluoride area. Community Dentistry and Oral 
EpidemIology. 18: 77-9. 

Mann J, et a!. (1987). Fluorosis and caries prevalence in a community drinking above-optimal fluoridated water. Community Dentistry 
and Oral Epidemiology. 15: 293-5. Marcus W. (19SO). Memorandum from Dr. Wilham Marcus, to Alan B. Hais, Acting Director Criteria 
& Standards Division ODW, US EPA. May 1,1990. http:lNJWV!.:tuori.je ..... lcrt.c.rg/:r.arc-uS.:ltm 

Marcus W. (1990). Memorandum from Dr. William Marcus, to Alan B. Hais, Acting Director Criteria & Standards Division ~OW, US 
EPA. May 1, 1990. hilp·t: .. ·-'V.'w.flu.)rideJI.}r~.i..ralm"' ~l..~ ,-,. htnr 

Marier J and Rc'Se D. (19n). Environmental Fluoride. National Research Council of Canada. Associate Committee on Sc~ntific 
Criteria for Environmental Quality. NRCC No. 16081, Ottawa, Canada. 

Marshall TA, et aI. (2004). A'iSociations between Intakes :of Fluoride from 8everages during Infancy r.nd Dental Fluorosis of Primary 
Teeth. Joumal of the American College of Nutrition 23:108-16.Martin 8 . (1991). Scientific Knowledge in Controversy: The Social 
Dynamics of the Fluoridation Debate. SUNY Press,Albany NY. 

Martin B. (1991). Scientlftc Knowledge in Controversy: The Social Dynamics of the Fluoridation Debate. SUNY Press, Albany NY. 

MassIer M, Schour I. (19S2). Relation of endemic dental fluorosis to malnutrition. Joumal of the American Dental Association. 44: 156 
-165. 

Masters R, et al. (2000). A:isoclation of silicofluorIde treated water with ,:.}Ievated blood lead. Neurofoxicology. 21 : 1091-1099. 

Masters RD, Cor!an M. (1999). Water treatment with sllicofluorides :md lead toxicity. International Journal of EnvironmentiJI Studies. 
56: <\35-440. • 

Matsuo S, et a\. (1998). ~"'echan[sm of toxic action of fluoride in dental 1'Iuorl1sl5: whether t(imeric G proteins Pdrticipate in the 
disturbance of intracellular tr:msport of secretory amelot>:ast e:,.:posed to nuoride. Archives of Toxicology. 72: 798- 806. 

Maupome G. et at (2001). Patterns of dental cartes following the cessation of water fluoridation. Community Dentistry and Oral 
EpiJemiolcgy. 29: 37-47. 

rJlcClure F. (1970). Water fluoridation, the search and the victory. US Department of Health, Education, and Welfare, Washington 
DC. 

McDonagh ~, et a\. (2000). A SystematiC Review of Public Water Fluoridation. l'\HS Center for Reviews and Di3Semination, 
University of York, Septdmber 2000. htip:l"NlNWfluoridt..:alf'"rt.tJrqlycrk . h~m 

Meng Z, Zhang 8. (1997). Chromc30mal aberrations and micronuclei jn Iymphocytt::s of workers at a phosphate fertilizer factory . 
Mutalion Research. 393: 283-288. 



50 Reasons to Oppose Fluoridation Page 14 of16 

Mihashi, M. and Tsutsui,T.(1996). Clastogenlc activity of sodium f1uorkje to rat vertebral body-derived ceUs In culture.Mutation 
Research 366: 7-13. 

Moolenburgh H. (1987). Fluoride: The Freedom Fight. Mainstream Publishing, Edinburgh. 

Morgan L. et al. (1998). Investigation of the possible o:ssociations between fluorosis, fluoride exposure, and childhood behavior 
problems. Pediatric Dentistry. 20: 244-252. Mullenix p, et al. (1995). Neurotoxicity of sodium fluoride in rats. Neurofoxicologyand 
Teratology. 17: 169-177. 

Mullenix p, et at (1995). Neurotoxicity of sodium fluoride in rats. Neurotoxico/ogy and Teratology. 17: 169~ 177. 

Narayana MV, et al (1994). Reversible effects of sodium fluoride ingestion on spermatozoa of the rat. International Journal of Ferof.ty 
and Menopausa! Studies. 39: 337-46. 

Narayana MV, Chlnoy NJ. (1994). ~ffect of fluorlde on rat testicular steroidogenesis. Fluoride. 27: 7·12. 

NHMRC (2007). National Health and Medical Research CouncH, A Systematic Review of the Efficacy and Safety of FluoridatIon, 
reference no. EH41, Australian Government, December 27, 2007, ntt~':/lYl#N.nhmrc.!1()\' . ,u/public: ,tionsl.;yncp3s1~t!41syn. lltm 

National Research Council (i9n). Drinking Wafer and Health, National Academy of Sciences, Washington O.C: National Academy 
Press, 1977,388-89. National Research Council. (19R3). Health Effects of Ingested Fluoride. National Academy Press, Washington 
DC. National Sanitation Foundation International (NSF). (2000) 

National Research Council. (1993). HeaHh Effects of Ingested Fluoride. National Academy Press, Washington DC. Nation '~1 
Sanitation Foundation Intarnational (NSF). (2000) 

National Toxicology Program [NTP) (1990). Toxicology and Carr:inogenesis S1ud"'s of Sodium Fluoride in F344IN Rats and B6C3f1 
Mice. Technical report Series No. 393. NIH Publ. No 91-2848. National Institute of Environmental HeaHh Sciences, R€search 
Triangle Park, N.C. The results ofthla study are summarized in the Department of Health and Human Services report (DHHS,1991). 

NRC (2006). National Research Council of the National Academies, Fluoride in Drinking Water. A Scientiffc Review of EPA's 
Standards. Washington, DC: National Academies Press, ~tto:lft.oilk~.nllJ.~(~u/op':::nbook. ph~'?mcord. Jd:.;:11571 

O'Ouffy JO, et al. (1986). Mechanism of acute IQIoNer extremity pain syndrome in fluDfide-treated osteoporotic patients.American 
Journal of Medicine. 80: 531-6. 

Olsson B. (1979). Dental findings in high-fluoride areas In Ethiopia. Community Dentistry and Oral Epidemiology. 7: 51-6. 

Oreel P, et al. (1~90). Stress fractures of the lower limbs in osteoporotic patients treated with fluoride. Journal of Bonfl and M;ner.::J 
Research. 5(SuppI1): S191-4. 

Ortiz-Perez 0, et at (2003). Fluoride-Induced disruption of reproductive hormones in men. Environmental Research 93:20-30. 

Paul V, et al. (1998). Effects of sodium fluoride on locomotor behavior and a few biochemical parameters in rats. Environmental 
Toxicology and Pharmacology. 6: 187-191. 

Pendrys DG, Katz RV, (1998). Risk factors for enamel fluorosiS in optimally fluoridated children born after the US manufacturers' 
decision to reduce the fluoride concentration of infant formula. American Journal of Epidemiology 148:967·74. 

Pinkham, JR, ed. (1999). Pediatric Dentistry Infancy Through Adolescence. 3rd Edition. WB Saunders Co, Philadelphia. 

Public Health Service (PHS). (1993). Toward improving the oral health of Americans: an overview of oral health status, resources, 
and care delivery. Public Health Reports. 108: 657-72. 

Retief DH, et al. (1979). Relationships among fluoride concentration in enamel, 1egree of fluorosis and carles incidence in a 
c::lmmunity residing in a high fluoride area. Joumal of Oral Pathology. 8: 224-36. 

Riggs BL, et at (1990). Effect of Fluoride treatment on the Fracture Rates in Postmenopausal Women with Osteoporosis. New 
England Journal of Medicine 322: 802-809. 

Rocha-Amador 0 et al. (2009). Use of the Rey·Osterrieth Complex F;gure T \:st for neurotoxicity evaluation of mixtures In children. 
Neurotoxicology 30(6): 1149-54. 

Rozier RG. (1999). The prevalence and severity of enamel f1uorcsis In North American children. Journal of Public Health Dentistry. 
59: 239-46. 

Sawsn RMM et al. (2010) Fluoride Ir.creases Lead COncentrations in Whole Blood and in Cak:ified Tissues from Lead-Exposed Rats. 
Toxicology. 271 1-2: 21-26. 

Schlesinger ER et al. (1956) N9wburgh-Kingston Caries-Fluorine Study. XIII. Pediatric Findings Mer Ten Years," Journal of the 
American Dental Association. 52 (3):2~. 

Schnitzler eM, et al. (1990). Bone fragility of the peripheral skelp.ton during fluoride thempy for osteoporOSiS. Clinical Orthopaedics. 
(261): 258-75. 

Seholle RH. (1984). Preserving the perfect tooth (editorial). Journal oftha American Dental Association. 108: 448. 

Seppa L, et al. (2000). Caries trends 1992·98 in two Iow.-fluolide Finnish towns formerly with and wtthout fluoride. Caries Research. 
34: 462-6. 

. . 



50 Reasons to Oppose Fluoridation Page 15 of16 

Sh.3nnon, FT et al. (1986). Exposure to Fluoridated Water SUfJPlies and Child Behaviour. New Zealand Medical Jouma/.99, (803): 
416-18 

Shao Q, et al. (2000). Innuence of fre.:! radical inducer on the level of oxidative stress in brain of rats with fluorosis.Zhonghua Yu 
Fang VI Xu. Za Zhi. 34(S):33()-2. 

Sharma R et al. (2008). Fluoride Induces Endoplasmic Reticulum Stress and Inhibits Protein Synthesis and Secretion. Environ 
Heaffh Perspeel. 116:1142-1146. 

Shashi A (2003). Histopathological inv~stigation of fluoride-induced neurotoxicity in rabbits. Fluoride. 36: 95-105. 

Shea JJ, et al. (1967). Allergy to nuoride. Annals of AI/eryy. 25:388-91. 

Sheth FJ, et al. 1.1994). Sister chromatid exchanges: A study In f1uorotic Individuals of North Gujurat Fluoride. 27: 215-219. 

Shiboskl CH, et al. (2003). The association of early childhood caries and racelethnlcity among Califomia preschool children, Joumal 
of Public Heafth DenNstry. 63:38-46. 

Shivarajashankara YM , et at (2002). Brain lipid peroxidation and antioxidant systems of young rats in chronic nuorlde intoxication. 
Fluoride. 35: 197-203. 

Shivarajashankara YM , et al. (2002). Histological changes in the brain of young fluoride-intoxicated rats. Fluoride. 35:12-21. 

Singh A. Jolly SS. (1970). Fluorides and Human Health. Wortd Health Organization. pp 239-240. 

Singh A, et al. (1963). Endemic fluorosis: dpidemiologlcal, clinical and biochemical study of chronic fluoride intoxication in Punjab. 
Medic/ne. 42: 22!l-24S. 

Spencer AJ et al. (1996).Water FlUoridation In Australia. Community Dental Health. 13 (duppL2):27~7. 
Spittle 8. Fluoride Fatigue: Is Fluoride in Your Drinking Water-and from Other Sources-- Making You Sick? (Dunedin, New 
Zealand: Paua Press, 2008), r.Vp : //IfM'\.oJ.~u-'~wr~~.conJl:uoridelfilezI'i 418 . odf 

Sprando RL, et at (1998). Testing the potential of sodium fluoride to affect spermatogenesis: a morphometric study. Food and 
Chemical Toxicology. 36: 1117-24. 

Sprando RL. et al . (1997). Testing the potential of sodium ffuoride to affect spermatogenesis in the rat Food and C/lamical 
Toxicology. 35: 881-00. 

Sprando RL, et at. (1996). Effect of intratestlcular injection of sodium fluoride on spermatogenesis. Food and Chemica/Toxicology. 
34: 377-84. 

Stannam JG, at al. (1991). Fluoride Leveis and Fluoride Contamination of Fruit Juices, Journal of Clinical Pediatric Dentistry. 16: 38-
~Q. 

Stecher P, et aI. (1960). The Merck Index of Chemicals and Orugs. Merck & Co., Inc, Rathway NJ. p. 952 

Strunecka A, Patocka J. (1999). PharmacologIcal and toxicok)gical effects of aluminofluoride complexes. Fluoride 32:230-242. 

Sun ZR, et at (2000). Effects of high fluoride drinking water on the c~rebral functions of mice. Chinese Journal of Epidemiology. 19: 
262-263. 

Susheela AK. (1993). Prevalence of endemic nuorosis with gastrointestinal manifestations in people living in some North-Indian 
villages. Fluoride. 26: 97-104. 

Susheela N<.. and Jethanandani P (1996). Circulatir:] te3tosterone levels in Skeletai Fluorosis patients. Clinical ToxICO/ogy.34 (2): 1-
7. 

Susheela Ai<.. Kumar A. (1991). A study of the effect of high concentrations of flUoride on the reproductive organs of malerabbits, 
using light and scanning electron microscopy. Journal of Reproductwe Fertility. &2: 353-60. 

Sutton P. (1996). The Greatest Fraud: Fluondatian. Lorne, Australia: Kurunda pty, Ltd. 

Sutton P. (1960). Fluoridation: Errors and Omissions In Expen'mental rr.'3/s. Melbourm University Press. Second Edition. 

Sutton, P. (1959). F!uoi'idstian: Errvrs .'~nd Omissions in Experimant'3/ Trials. MelboUrne University Press. First Edition. 

Teotta M, et al. (1998). Endemic chroni~ ftuonde toxicity and dietary calcium deficiency interaction syndromes of metabolic bone 
disease and deformities in India: year 2000. Indian Joumal of P~iatrics . 65: 371-81. . 

Teotia SPS, et al. (1976). Symposium on the non-skeletal phase of chronic fluorosis: The Joints, Fluoride. 9: 19·24. 

Tsutsui T, Suzuki N. Ohmor; M. Maizumi H. (1984). Cytotuxicity, chromosome aberrations and unscheduled DNA synthesis in 
cultured human diploid fibroblasts induced by sodium fluoride. Mut:xicn ReseDrch. 139:193-8. 

Ty. CE et al. (2011). Fluoride Does not Inhibit Enamel Proteose Activity . J Dent Res. 90(4): 489-494. 

U.S, EPA (2011). EPA and HHS Announce ~lew Scientific Assessments and Actions on Fluorid3/ Ar;rencles worljng together to 
maintain benefits of preventing tooth decay while preventing exceS&r!e exposure. Joint press release with DHHS, Jan 7, 2011 
h!tp:/I\ '1 ..... \';:;:, Muor;j ;:a lert. 0 rgl AfertlUn ~ted-3~ateC/N3 l l Gn aliI ~HS-::: n::t-EP / ,-a :l noun('~-new·sci ...... ntif '",:.'lSSi:. 3sment:.- "~f'l'.~ -actions-()n· 
i" 'Crid~ 



50 Reasons to Oppose Fluoridation Page 16 of 16 

Varner JA et at (1998). Chronic Administration of Aluminum-Fluoride or Sodium-Fluoride to Rats in Drinking Water:A1teratlons in 
Neuronal and Cerebrovascular Inlegrity. Br'1in ReseatCh. 78 (1-2): 284-98. 

WaldbottGL, et al. (1978). Fluoridation: The Great Dilemma, Coronado Press,lnc., Lawrence, Kansas. 

Waldbott GL. (1965). A Struggle with THans. Carlton Press, NY. 

Wang C, et al. (2f)()()). Treatment Chemicals contribute to Arsenic Levels. Opffow. (Journal of the American Water Works 
Association. October 2000. 

Wang Y, et al. (1997). Changes of coenzyme Q content in brain tissues of rats with fluorosis. Zhonghua Yu Fang YiXue Za Zhi, 31: 
330-3. 

Warren JJ et al. (2009). Considerations on Optimal Fluoride Intake Using Dental Fluorosis l'tnd Dental Caries Outcomes - A 
Longitudinal Study. Journal of Public HeBHh Dentistry. 69 (2): 111-15. 

WHO (Online). WHO Oral Health Country/Area Profile Programme. Department of Noncommunicable Diseases Surveillance/Oral 
Health. WHO Collaborating Centre, MalmO University, Sweden. 

Williams JE, et a!. (1990). Community water fluoride levels, preschool dietary patterns, and the occurrence of fluotide enamel 
opacities. Journal of Public Health Dentistry. 50: 276-81 . 

\Nu DC, Wu Y. (1995). Micronucleus and sister chromatid exchange frequency in eooemicfluorosis. Fluoride. 28: 125-127. 

Xiang Q, et al. (20033). Effect of fluoride in drinking water on children's inteUJgence. Fluoride. 36: 84-94. 

Xlang Q . (2003b). Blood lead of children in Wamlao-Xinhuai intelligence study. Fluoride. 36: 138. 

Yu Y et al. (1996) Neurotransmitter and rece~or changes in the brains of fetuses from areas of endemic nuorosis. ChineseJ 
Endemio/ogy 15: 257-259 (republished in FlUoride 41 (2): 134-8). 

Zakrzews. .... .a H. et al. (2002). In vitro innuence of sodium fluoride on (am semen quality and enzyme activities. Fluoride.35: 153-160. 

Zhang, R.. et al. (2009). A stable and sensitive testing system for potential carcinogens based on DNA damage-induced gene 
expresslon in human HepG2 cell. Toxicology in Vitro. 23:158-165. 

Zhang Z, et al. (2001). [Effects of selenium on the d3mage of learning-memory ability of mice induced by f1uorkfe}. Wei SIleng Yan 
Jiu. 30: 14M;. 

Zhang Z, et al. (1999). [Effect of fluoride e>CfX)Sure on synaptic structure of brain areas related to learning-memory in mice] {Artide in 
Chinese). Wei Sheng Yan Jiu. 28:210-2. 

Zhao ZL. et a/. (1995). The influence of fluoride on the content of testosterone and cholesterol in rat. Fluoride. 28: 128-130. 

Zlegeibecker R. (1970). A critical review on the fluorine caries problem. Fluoride. 3: 71-79. 

Ziegelbecker R. (1981). Fluondated Water and Teeth. Fluoride. 14 (3): 12~-28, 
htt~:lIfluoridcal~rt . ')rlJ/re/zi·.~~cli.>ecker-1 ~8;. ~1f. 

Zhai JX, et at (2003). Studies on fluoride concentration and cholinesterase activity in rat hippocampus. Zhonghua Lao Dong Wei 
Sheng Zhi Y. Bing Za Zhi. 21: 102-4. 

Zhao XL, Wu JH. (1998). Actions of sodium fluoride on acetylcholinesterase activitiods in rats. Biomedical and Environmental 
Sciences. 11: 1-6 

Zhao LB, et af (1996). Effect of high-fluoride 'ioIater supply on children's intelligence. Fluoride. 29: 19().192. 

Fluoride Dlngf'l"l 

~ : Jr ... -.:::"f FluoCe 
0, . • 1hll FIc")ro'J·~ 

i. '.".·r RI.~·7 (IfF'· : Irl1e 
Fluuid-~'·: BHK>Ib? 

C- ··r'~ · .• : ·!'''··. :)11 

Your Don.tlon HelP. 

You can help support our efforts to initlate legislative changes 
and spread our message. 

FAN 

e ... ..!il Fh:,~ ide A...'Jon I ' · '.;-,o..d: 

Nt.1·.'Si'J'c:llva 
!:.Jb".'fibo I.J fU : ... FREE Nt. .,;,·. lett-:-r 1I.1d 
!;fJt 111-'1 l :;i·,d :j!lI~ ln Ul''': ll~;) 

Etter email addre .. 

JGIN NOW 



• v!' i "''' fugmnents AgaInst Water Fluoridation 

-'- \ FLUORIDE ACTION 
:; :; NETWORK ' 

HOME FLUORIDE DANGERS TAKE AcnoN NEWS ARCHIVE VIDEO ABOUT FAN FAQ 

Subscribe to FAN'c Fr.EE Newsletter. Join the fight to g'"'t our './ster clean! 

Top Ten Arguments Against Water Fluoridation 

nil 971 20 0 1 I ,;c i:h~1 ':J, 

-5· 
4 ' .... S 

.- ---~ ..... -- . ::t7"-. 

1. Fluoridation is a violation of the individual's right to informed consent to medication. 
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:? Fluoride is not an essential nutrient. No bi.)looical process in animals or humans has been shown to depend on it. On the 
contrasy, it is known that fluork::\e can interfere with many important biological processes and vital cellular constituents, such as 
enzymes and G-proteins. This makes nuolide potentially toxic even at low doses. 

3. Children In fluoridated countries are greatly over-exposed to fluoride. When fluoridation began in 19405, 10% of children 
were t:xpected to develop dental fluorosis (dam'lge to the enamel involving disc'Jloration and/or mottling) in its very mild form. 
Today, the prevalence in fluoridated countries is much higher-41% otall American children aged 12-15 are now impacted with 
some form of dental fluorosis (COC, 2010), 'With over 10% in categories (mild, moderate and severe) that may need expensive 
treatment. 

.... The chemicals used to fluoridate water suppHes are largely hazardous by-products of the fertilizer industry. These 
chemicals cannot be disposed at into the sea by international law, and have never been required to undergo randomized 
clinical trials tor safety or effectiveness by "Jny regulatory agency In the ·.vorld. The U.S. FDA classifies fluoride as an 
"unapproved drug." 

5 , There is mounting evidence that swallowing flUoride causes harm. Fluoride has been found to damage soft tissues (braIn, 
ktdneys, and endocrine system), as well as teeth (dental fluorosis) and bones (skeletal fluorosis). There are now 24 studies that 
show a relationshIp between fairly modest exposure to fluoride and reduced IQ in children. Two of these £tudies suggest th~ 
the threshold for damage m3Y be rf'ached at fluoride levels similar to those used in water fluoridation. 

S. Swallowing fluoride provides littte or no benefit to the teeth. Even promoters of f1uoroation agree that fluoride works 
topi~11y (on the outer surface of the teeth), and not via some internal biological mechanJsm (CDC, 1999). A recent U.S. study 
found 110 relatior.·3hip between the amount of flUoride a child ingested and level of tooth decay (Warren at aI., 2009). T apical 
treatment in the form of fluoridated toothpaste ls universally available, so it is a mistake to swallow flUoride and expose all the 
tissues of the body to its harmful effects. 

l . Human breast milk is very low In fluoride. Breast milk averages only 0.007 ppm F (NRC. 2(06). Even in areas with high 
fluoride levels, nursing children receive only a small fraction of the mother's fluoride intake, ensuring that the senSitive brains 
and bodies of breast~fed infants are protected from the developmental effects of this toxin. In contrast, a bottle-fed baby in a 
f1uorjd,ted area (0.7-1.2 ppm F) gets up to 200 Urnes more fluoride than a breast-fed baby, r~ultjng in an increased risk of 
dental fluorosis and other adverse effects. 

'3 . Once fluoride Is added to water, there is no way to control who gets the drug or how much is ingested. ;~o medical 
fotlow-up or monitoring of f1uc.ride levels in citizeM' urine or bones is being carrjed~ut by health agencies and so no racord is 
being kept of adverse effects or daily or accumulated exposures. 

~. Certain subgroups are particularly affected by fluoridation. P"ople vary cO(1siderably in their sensitivity t:> any toxic 
substance, including fh"':Qride. Infants, the ~lderly, diabetics, thr:se with poor nutrition (L.g. luw calcium and low iodine), and 
those 't\ith kidney disease are especially v'_Jlnerat:-1e to spar-mc adverse effects of fluoride. Olack and Mexican-Americans have 
a higher prevalence of the more severe forms of dental fluorllSis (see Table 23, CDC, 2005). 

10. Fluoridation discriminates against those wIth low incomes. People on low incomes are Jeast able to afford avoidance 
measures (raverse osmosIs or bottled water), or treatment of dental fluorosis (see Point 3) and other tluoride-relat-xi ailments 
(see Point G). 
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medium [1.70 (signiticantiy ele\'ated)1 and high (1.65) arsenic .xposlire (Lewis d ,,1. 1,)<)<). 

In a study from Australia. geographic areas with soil arsenic> 100 lng/kg and/or drinking-water 
concentrations > 0.01 mg/L were selected and related to cancer incidence (11il1\\10lJJ ~t al. 1(99), 
Standardized incidence ratios (SIRs) were generated for 22 areas of elevated arsenic exposure in 
Victoria and compared with all Victorian cancer rates as a baseline. For all areas with any elevated 
arsenic (soil or water or both), the SIR was significantly increased tor prostate cancer (1.14; 95~o CI, 

1.05-1.23). Exposure was also stratified as only high soil or only high water arsenic (low) or both 
high soil and high water arsenic (high). When arsenic exposure was stratified by exposure type (i.e., 

high water only, high soil only, high water/high soil), the SIR for prostate cancer remained 

significantly elevated (I .20; 95% CI, 1.06-1.36), in the high water/high soil category. Dose-response 

analysis was performed on data stratified based on water content of arsenic as low « 0.01 mglL), 
medium (0.01-{). I mglL), high (0.1-{).2 mgIL), and very high (> 0.2 mglL) levels. No linear dose 

response was detected for prostate cancer incidence using this water stratification, but based on 
graphical presentation, the SIRs for the high and very high categories appeared elevated (95% CIs 
did not include 1.0). The study included 619 cases of prostate cancer. The authors make the point 

that ofthose targets expected a priori from other studies, only prostate cancer was significantly 

devated. 

In a population of male copper foundry workers industrially exposed to arsenic as well as other 

metals, a correlative survey of plasma neoplastic biomarkers was conducted (S7,ymanska-Chabowska 
d al. :!OO..J.). A strong positive correlation occurred between urinary arsenic concentration and serum 
prostate-specific antigen (PSA). PSA is a well-established biomarker for prostate cancer that is 
considered a mainstay of early prostate cancer detection. The exposure to other metals compli':3tes 
interpretation of this study, but the correlation between arsenic in the urine and circulating PSA was 
robust. In this regard, tumors arising from human prostate epithelial cells transformed by inorganic 
arsenic in vitro also show a remarkable overexprcssion of PSA (. \chanzar ct al. 200.:!). 

The results of various positive studies of prostate cancer and arsenic exposure were considered as a 
whole by the nRC (200~). The specific conclusion was that " data from southwest Taiwan indicate a 
consistent pattern of increased mortality from prostate cancer in areas with high contamination by 
arsenic, and there is evidence of a dose-related effect" (L \RC 200-1). Although the prostate was not 
specifically mentioned as a human target site in the final evaluation of the monograph, Ihe 

implications of the text are clear and, at least in part, are supported by the data Irom the United States 
and Australia, which make it less likely that the Taiwanese are uniquely sensitive. Whatever the 

conclusion, the available evidence indicates an obvious need for additional studies of arsenic as a 
human prostatic carcinogen. 

As a potential complicating factor in dose-response analysis. evidence indicates that arsenic can 
adversely affect testicular function in animals. even at levels near the range for some human 
exposure situations. This includes loss of testicular weight. diminished spem~ count, and decreased 
17~-hydroxysteroid dehydrogenase (17~-HSD) activity in mice chronically given 4 ppm arsenic in 
the drinking-water (Panl"1 al. ~1l0-l). In this regard, 17P-HSD is an enrym. important in production 
o f testosterone from its immediate precursors, such as androstenedione. Similarly, in rats chronic oral 
arsenic exposure decreases testicular weight. sperm count, testicular 17P-HSD activity, and plasma 
and testicular testosterone concentrations (.lana d al. :!OO(). Prostate cancer, particularly in its cnrly 
stages. is dependent typically on circulnting androgens and will regress with orchiectomy and/or 
antiandrogcn therupy. (wo strategies commonly used in prostate cancer treatment (Kyprianou lind 
I' ;aa~ .... I <)38). Thus, if higher doses of orsenic simi/orly suppressed testosterone production in 
humnns, Lhis could complicate the dost."---rcsponsc analysis by potenthilly diminishing carcinogt:nic 
response at higher doses. There is no direct evidence ofthis in humans. however. 

1IIIp://WWw.puollledccnlral.nih.goviarticlcn:ndcr. JCgi ?arlid~c 223 521 fi ., tl ""I •• 
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~Hof times in the city: 
I People get radioactive THE ARGUS 
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.;\9 Americans along with 
kitty litter and toilets 
setting off nuclear aianns 
8, Ian Hoffman 
STAFF WRITER 

in i:' placing radiation detectors 
ey cltles. ports and border 

crossings. defense scientists and 
the federal government are 
~dlng remarkable amounts of 
,adlOacUve material moVing 
around tbe counlly. 
. ~tty l!tter. graclte and truck
~CilC5 r: r~r""'!aJ~ 'o,"-t h " • .t" ...... , .u~ ~ .... s ea~ec. 

TUESDAY, December 21,2004 

People 
turningup 
radioactive 
~ ALARMS, from News 1 

[ention of anti-terror authorities. 
''If you have a radiomedlcal 

treatment. you are the hottest 
thing around: sald Linda 
Groves. an ex-Navy captatn who 
analyzes radiation detection 
<lata for Sandia National Labo
ratories in Livermore. 

In the event of alarm. author· 
i ~ies are stopping and ques
,ionlng motorists whose vehicles 
come up radioactive. 

··1 did some deployments, 
and we scaIed some UtUe old la· 
dies to death: Groves sald. 
·· Doctors are not doing a good 
enough Job of teillng folks what 
tney·,e carrying." . 

As agenCies of the U.S. De· 
?artment of Homeland Security 
look for smuggling of ingredl· 
~[1ts for nuclear and "dirty" 
bombs. authorIties are haVing to 
:5top raugb!}' ,:me in -:::';ery t,OOO 
veruc1es and cargo shtpments 
for doser inspection and ques· 

for Home Depot and Lowes are 
setting ofT radiallon alarms. And 
they are not remotely as "hot" 
the humans. as 

With Ih<: eXplOSion of nuclear 
medicine. physlc!ar.s are giving 
radioactive drugs to peopfe an 
estimated 20 mlilion times a 
year. For II few days to several 
weeks. those people are emitting 
gamma rays. beta partlcles 'Jr 
X·rays lhat can radlate beyond 
the walls of cars. buses and 
subway trains to reach t';! at-

P!ease see ~~S, News 7 

Mest alarm3 ,,;e 'or cargo -
everytJling f':"QT!) nuclear-reactor 
fuel to Flestaware saucers to 
small cesium sources trucked 
around to construction sites to 
test the integrity of welds. But 
depending on proXimity to big 
olties and major hospitals. as 
many as one-third of radIation 
cJarms in pubUc places and 
thoroughfares are being trig. 
gered by medical patients. 

"Even If it's 10 pereent. that 
means on any given day. just 
people driving on the highways, 
one out of every 10.000 are run
ning around radioactive: said 
Page Stoutland. head of nuclear 
and radiological countennea· 
sures at Lawrence Llvennore 
National Laboratory. 

At one New York port. as 
many as one In 1,000 truck 
drivers are turning up radioac
tive, which indirectly suggests 
they're getting good preventive 
heaItkh care. Increasingly. 11 
truc ers, poUee and other " 
workers in,sensltive or stressful I' 
iobs are getting mandatory 
"'XCSs tests requiring a trace / 
dose of a radtoacth-e substance. 

j \J 

Fremont 

ThalUum 201 lIIumlnates 
blood flow In the heart and is 
the most COmmon radlopharma. 
ceutical. It also sets ofT radiaUon 
alarms for up to 30 days. 
according to a recent study by 
Lionel Zuckier. a radiology pro· 
fessor at the New Jersey Medical 
School and director of nuclear 
medicine at University Hospital 
in Newark and colleagues, An. 
other radioactive drug used In 
thyroid treatments. iodlne-131 
can last up to 95 days. That's ' 
lODger than doctors thought. 
based on their own detection de
Vices; Zuckier Said. 

That's because U.S. Cus· 
toms. Border Patrol and Trans
portation SecurIty Admin
Istration officials are carrying 
radiation detectors that can be 
1,000 times more sensitive than 
nuclear-medicine cameras In 
major hospitals. Zuckier said, 
Those cameras proVide stun
ningly detailed shots of the 
human body, in part by ignorinO' 
most of the artifiCial radlailon .. " 

"That's why we get an image 
that makes some sense. Other. 
,Vise. It would be a blur: he 
sald. 

The homeland securtty detec
tors are designed to take in as 
much radiation as posslblt. and 
have hair·trtgger alanns set just 
above natural background. 

·These things are extremely 
sensitive: Zuckler said. "/t's a 
whole new level of detection." 

The startling radlatJon read. 
Ings on Americans in the wild is 
just one of several insights into 
the human and natural world 
'.<1at the U.S. government is get. 
ling as il d~ploysnew sensing 
deVIces ana momtoring techno
logics natlomVlde. 

----- --
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20-l CANCE~ WA~S 

showed 26, This ,.'" panicul"rl), surprislIlg. given Ihal even Ihc Swedish homes buill 
of alum shHle concrete were nClwherc ncar this high , Rundo and his c()lIeap'uc~ ima!!' 
incd at firsl that the radon might be coming from the smoke dcte,,:tor (such dc\'it:c!<o 
nonnally contain radioacti\'e elements) or the ceramic tile in the house; it turned out 
10 be comin~ from Ihe eanh below un unpaved crawl .pace unocI Ih< kilchen and liv
ing rnom. The Argonlle grour concluded tJlat "the 8vera!:'!c r-xpO)iUre of man to radon 
d:lIIghlers in houses in Ihis cuuntr), may be suhslanliall} higher Ihan hilS hilheno been 
Ihoughl" and urgod funher research 10 del.mtine Ihe scope of the hnzllrd." 

Nen)'", and Rundo'" observations were publishe~ in rather obscure joumal~ of the 
health physics profes.ion. allracling lin Ie alienI ion. What did allract alienI ion wa< 
Ihe failure of Ihe main reaclor al Three Mile Island on the Su.quehanna River on 
March 28, 1979-iniliating Ihe nalion's most infamous, if nol mosl deadl),. nuclear 
Dccident. (The Chilla 5-"",1",,,,,·, a popular movie dramatizing the possibilily of. re
aclor core meltdown, "'as released aboullhe same lime as tho accident) Though il 
prnvtd not 10 have heen ali serious an accident as many originally helieved. the fears 
it generaled provided a powerful stimulus for funher work on radioactive hazarus. 
including radon, Responding to the incident, Penn~ylvania envinmmenraJ oflicjal~ 
hcsan to Jook for radiooctive conlDminanl.~ in net!rhy homes and found, 10 their great 
surprise. thaI many hau vcry high level. of amhienl radina"livil), (2()"'IOI) picocuri., 
per liter) 4uile indepondent of the accident. 

DOE oflicials were also conlinuing 10 find houses with ver), high levels of raoon. 
Aboul I\\'o weeks .fler Ihe Three Mile Island mishap. DOE sdentists working on the 
heallh eff.cts of indoor air pOllution disco,'ered thaI several 01 Ihe energy-efficienl 
homes they had heen monitoring on Ihe Ea" Coasl showed high le"cls of indoor 
radon. Anthon)' Ncro received a call from a ""lIeacue repo"in~ Ihlll • houso in 
Maryland had been fouml with 20 picocuri.s pcr Iiler, This was. specially designed 
energy-efficienl house. the emire oUlside of which hao hecn spnlycd wilh a plastic 
seal.nl, nnd it appeared lu confirm Ihe fears of LBL SCiClllisl, thaI ene'll)' eunsen'a· 
(ion might well produce a "ldon ha1.ilrd, Nero recall!<o his u!'tlonishOlcnt at the- timC'. 
~iven thatlhis was "Ihe radialinn equivalenl of having" Three Mile Islund "ccidcnl 
, . . n<cur in the neighborhood onee • wock."" Radi"liun in Iho Maryland home 
e4ualed the occupalionalillnil for nuclear wurkcrs r"'oguiTed by bolh Ih< National 
Council on Kadialiw, Pn~ccli,," (NCR") and Ihe Mille Safely anel Health Admini.· 
Iralion (MSHA)," 

The EPA picked up Oil the issue "boul this lillie. 11 had become involveo in lhe 
mid · 1970s. in response tn Florid:'1 onidals' conCCnlS .,hoUI radioHcthiry in homc~ 
hllilt u\'\.'r lalld n,'d~li"wd from phosphate milles, Florida wus the natinn'!i leading 
producer uf phu!ooplullC.' fl!nilizcrs: o\'er 80 pl'rcenl of the natiun's uutput-and llnl' ·· 

third uf the world's-canu: from Ihe Nlrip mines in nnd uwumJ Pulk Cuullty in the 
!,,:en1raJ part of the Sinh.: . Phosphate b)' itself i!i nor normally mdiool,,'ri\'c. hut phD ..... 
ph:ll(' in Ilh' ~~rllll"d i~ r.;ommnnly a~!<OllCiat('d wilh uranium, (~1Cln' ur:III1111ll ,~ iIlfJCl.~d 
lii"'l'atrlkJ 1I1thl' rour!'-C of phll ... phatc mining thml is obtain('''' through .uraniufll mill· 
ing it~clr: t'iuly EP,\ simi it: ... id(,l1Iifil'd phno;phatl' I:liling!<o a.., B pt'h'ntial ur:lnillill re
... nllr\.·l' .):" In ~'la)' \'17(, l'n~'HIl'111 Gauld Ford onkn..'J tl1(' EP,\ 10 iUVl',l ig,all' ! h~' 

plllhkm afl~' 1 a plI ' l i lllill:U'~ EPA ~lIId )' illdil' jllL'Ll thal IliIlIM'''' ;n 11 lL' art'a h:Il' L'llI)\I~!1 
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Government a,s'encies that 
oversee thousands of small 
v, ,lter Juppliers in California 
don't have to \)rder the com~ 
p:.lOics to nlitify their cus
tomers when the-ir water is 
contaLOinat~, the :jtat~ Su
preme fourt ha.:i ruled. 

The lourt mled ~[onday 
in , <ase brought Ly aLout 
30 residents of a C.lnnel 
Vallev mobile home at" ., 
whu b ame ailmetJts r .... ng· 
ing from rotted teeth . and 
b~,t kidneys 

j on years of dl'inking water 
lJ \vith toO much tluori,ie. 
S A lawyer ror the -r~sfdent:i 
~ said the unanimous uecisicl1 
~ leaves cust&mt:l'S llf Slnlll 
~ w:'"lter s}stems without pro-.a t~ction. 

-J. "The government agency's 
supel'Visvry role i~ meaning
less," said attorney Ikian 
Burchett, whose clients 
wallted ~:lonterey County 
hdd responsible for their 
health problems._"They're 
totally at tne mercy of the 
.i: ystem olJt;l'utor," who in this 
~ :ase, he said, was untrained 
:lnn uninsured. 

. / 
:.; t L 

Deputy County Coun3d 
Patri.ck McGreal countered 

I thJt state taw mak~~ water 
sy::ott:'tn operators, not public 
agencies, responsible for 
nctifying clIstomers aboul 
COlltlmination. 

Although govenunent 
a~encies regulate the water 
syctems ami have a duty to 
maintain water quality, 
ML'l~real said, requiring a 
county to police an opera
tor's customer contacts 
would impo<e ·open·ended 
liability." 

The ruling applies to Ihe 
5,500 water system$ in th .. 
state thai serve fewer than 
200 customers. They are 
1"Cf.,'1llated by local agendes in 
.~5 counties, including Contra 
Costa, San Mateo, Mann and 
Napa, according to state· re
~ords. The state Department 
,'f Public Health oversees 
small water systems in the 
.. ther 23 counties. Larger 
municipal water systems are. 
governed by a ::-eparate. law. 

The swt was filed by peo
ple who lived at the 25-t,-an
or lensen Camp Mobile· 
Home Park in Cach:lgua 
i'rom 1995 to ~()()3. They said · 
the owner, Rick Pinch, who 
also o(k.'l'ated the water· sys
tem, never told them that his 
reports to the county showed ' 
Uuoride content that reached 

~eadtheruliJ1g 

The rul1ng in Guzman vs. Mon
terey County, 5157793, can be 
read ,t llnks.sfgate.com/ZHLT. 

mMe than four times the 
safety l.evel. 

The county health agency 
did not order Pinch to tix 
the system until April i OO3• 
the plaintiffs said. Four 
months later, Pinch' sold the · 
site to t\Yo residents, who 
learned of the contamination 
and started supplyil1~ bottled 
water to the homes. 

The residents' suit against 
Pinch is still pending. A 
state · appeals court ruled in 
September 2007 that they 
could sue the county as well, 
for allegedly failing to review 
the reports and tell Pinch to 
notify them of the contam
ination, but the state Su
preme Court ~isagreed. 
. A supervising agency. is 
required under state law to 
tell a system operator to 
monitor water quality, but 
nothing more. Justice Ming 
Chin said in Monday's rul
ing. 

E·mail Bob £gelko III 
b~:dko@3fi:bronicle.com . 
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MATERIAL SAFETY DATA SHEET 

North Ameflc:.m \JetSlon 

FLUOROSILICIC ACID 23·25% 

1. PRODUCT AND COMPANY IDENTIFICATION 

1.1. Identification of Ihe substance/preparation 
Product Name Fluorosilicic Acid. 23-25% 
Chemical Name Silicate (2-) HexaHuoro-dihydrogen 
Synonyms HydroHuorosilicic acid, Huosilicic acid, HFS, FSA 
Chemical Farmula H,SiF. 
Molecular Weight 144 
CAS Number 16961-83-4 
Grades/Trade Names None· 

1.2. Use of the Substance/Preparation 
Recommended use 

1.3. Company/Undertaking Identification 
Address 

1.4. Emergency telephone numbers 

Chemical intermediates, Water Huaridation 

Solvay Fluorides, LLC 
PO BOX 27328 Houston, TX 77227-7328 
3333 Richmond Ave. Houston, Texas 77098 

General: 1·877-765-8292 (Solvay Chemicals, Inc .. ) 
All Emergencies (USA): 1-800-424-9300 (CHEMTREC') 
Transportation Emergencies (INTERNATIONAUMARITIME): 1-703-527-3887 (CHEMTREC') 
Transportation Emergencies (CANADA): 1-613-996-6666 (CANUTEC) 
Transportation Emergencies (MEXICO-5ETIQ): 01·800-00-214-00 (MEX. REPUBLIC) 

525-559-1588 (MeXiCO City and metro area) 

2. HAZARDS IDENTIFICATION 

2.1. Emergency Overview: 
Genera/Information 

Appearance 
Color 
Odor 

Main effects 

liquid 
colorless 

pungent 

Corrosive product, very hazardous to human heallh and the environment. 
Presents hazards from its ionizing Muorine. 
In cose of decomposition, releases hydrogen fluoride. 
Toxic by inhalation. in contact with skin and if swallowed. 
Risk of cardiac and nervous disorders. 
Cnuses burns. 
Chromc exposure (to the product) at high can centra lions CJn cause bone lIuorosls. 

. MSUS HF-;2l·03Ui ,.I~ .• i ( . l ' ,r . """ . ... ,. ~ ';. -. !. t. 

Solvay 
Fluorides 

II 
SOLVAY I -------~ 

FOS/P11'5JO,u. r.oI .. ~" . . " . . '-' 

[ '. v,, ,"""' , ,,. '''''~~~'~'' ': '~'~~~ :.:::' ._ ~ Subsidiary ot SOIVdY Chernlcals, Inc. 
I. III 



Seriousness of lesions and prognosis of intoxication depend directly on the concentration and 
duration of exposure. 

2.2. Potential Health Effects: 

Inhalation 
Severe respiralory irritant 
Spasmodic cough and difficulty in breathing. 
Risk of chemical pneumonitis and pulmonary (o)edema. 
At high concentrations, risk of hypocalcemia with nervous problems (tetany) and cardiac 
arrhythmia. 
In case of repeated or prolonged exposure: risk of sore throat, nose bleeds, chronic bronchitis. 

Eye contact 
Severe eye irritation, watering, redness and swelling of the eyelids. 
Burns 
Risk of serious or permanent eye lesions. 
May cause blindness. 
Intoxication hazards by inhalation of the product simultaneously. 

Skin contact 
Painful irritation, redness and swelling of the skin. 
Severe burns; slow healing. 
Risk of shock. 
Risk of hypocalcemia following the extent of the lesions. 
Intoxication hazards by inhalation of the product simultaneously. 

Ingestion 
If ingested, severe burns of the mouth and throat, as well as a danger of perforation of the 
esophagus and the stomach. 
Risk of throat (o)edema and suffocation. 
Nausea, vomiting (bloody), abdominal cramps and diarrhea (bloody). 
Cough and difficulty breathing. 
Risk of chemical pneumonitis from product inhalation. 
Risk of hypocalcemia with nervous disorders (tetany) and cardiac rhythm disorders. 
Risk of convulsions, loss of consciousness, deep coma and cardiopulmonary arrest. 
Risk of general symptoms having a severe prognosis. 

Other toxicity effects 
See section 11: Toxicological Information 

2.3. Environmental Effects: 
See section 12: Ecological information 

3. COMPOSITION OF/.INFORMATION ON INGREDIENTS 

Hexafluorositicic acid 
CAS-No. 
Concentration 

Water . 
CAS-No. 
Concentration 

MSDS HFS23-0307! 4/4(2007 .'USA/lnulng dale 03131101 

FOS I P135301 UK! ReJlOl1_sion 1.4 J08Jl6.2OOG 
CO\:IYt1iJh110t7. SoNa,. fluorida.! . llC. Afl right_ r .. erved. 

16961-83-4 
23-25% 

7732-18-5 
Balance 

2/10 

Solvay 
Fluorides 
A Subsidiary of Solvay Chemicals, Inc, 



California Seeking to Ride the Alkaline Hydrolysis Wave 

Bill Advances to Senate, Approval Expected 

Tukenfrotn the I'vfay 13. 2010. edition of the Metnorinl BlIsiness jOllrnal 

Sacramento - Last week the California State Assembly unanimously approved A.B. 2283, which would 
amend the state's Health and Safety code to change the definition of cremation to include alkaline 
hydrolysis, a "chemical dissolution process using heat, high pressure water, and potassium hydroxide to 
hydrolyze human tissue and the consumable container." 

Introduced by Assemblyman Jeff Miller; the bill has been advanced to the state senate for consideration. 
If approved, California would join Florida, Maine and Oregon as states that have taken legislative action 
to permit the process for the general public. A number of other states, including Minnesota and 
Colorado, permit the practice for institutional procedures, such as the disposition of cadavers at medical 
and veterinary schools. Meantime, a number of states are having the conversation about amending their 
laws to include the process in their approved methods of disposition of human remains. Some states 
argue that while the process isn't officially "legal" iIi their states for public consumption, it isn't illegal 
either. Meaning a business could test the waters and seek to install a facility following the licensing and 
permit process currently on the books. 

The California bill also instructs the state's Cemetery and Funeral Bureau to adopt regulations for the 
safe operation of alkaline hydrolysis chambers no later than July 1,2011. 

Robert J. Achermann, executive director of the California Funeral Directors Association, which 
supported the bill, noted that there is no opposition to the A.S. 2283 and he does not expect there to be 
any problem getting the bill through the state senate and signed by the governor. 

"The association has had meetings with Miller's office about some of the technical issues about how 
you define the process," Achermann said. "I think most funeral directors believe this is something that 
will generate consumer interest as an alternative to traditional cremation." Another consideration in the 
state - cemeteries in California, especially near the major metropolitan areas, are running short on 
space. 

Supporters call alkaline hydrolysis, which is also referred to as bio-cremation, Resomation or water 
resolution, a "greener" alternative to traditional cremation. The process itself reportedly uses about less 
than 20 percent ofthe energy used for a cremation. Further, C02 emissions are reduced by nearly 90 
percent and the process avoids putting mercury and other harmful contaminants into the atmosphere. 

Basically, a body is placed into a stainless steel container with potassium hydroxide (a form oflye) and 
heated to more than 300 degrees F. Turbulence is used to accelerate the dissolving of flesh and soft 
tissue. Usually the process takes, on average, about three or four hours. What's left is a sterile liquid 
substance containing amino acids, peptides, sugars and salts that are purportedly environmentally 
friendly and can be washed down the drain. The remaining bone fragments are whiter in appearance 
than those that are cremated. The bones are then pulverized into a fine white, ash-like substance and can 
be returned to the family. 

http://www.nfda.orglgreen-funerals/21 70-california-seeking-to-ride-the-alkaline-hydrolysis-.. . 2/ 1/20 I 1 



With Matthews manufacturing both traditional cremation retorts and bio-cremation vessels, Schaal 
commented on the maintenance issue. "Since there is no refractory, there would be none of these costs 
for 1100rs, walls or ceiling," he said, adding that since the interior is all stainless steel, the occasional 
bath rinse is required. 

"The biggest maintenance we initially see is the door seal, which would be monitored and replaced 
probably once per year with an annual inspection," Schaal said. "The material cost is probably less than 
S50 so we view this as a direct saving to owners/operators." 

David Nixon, Nixon Consulting, Chatham, Ill., said that the technology is still too new to have a solid 
compilation of data. "A traditional retort will have to rebrick after so many hours," he said. "But we 
don't know what the long-term picture is. Until a history of data is developed, maintenance of the 
alkaline hydrolysis chambers is speculative. Five or 10 years down the road we will tind out what the 
maintenance issues are." 

Maine and Oregon revised their crematory and licensing rules in late 2009. So far, neither state has a 
working facility nor is one planned. "I don' t think any are in the formative phase," said Sally Belanger, 
executive director of the Maine Funeral Directors Association, "Word of such activities would travel 
fast through Maine," she added. l.ast fall Maine revised its definition of cremation to include "The 
technical process, using direct flame and heat, or other process, that reduces human remains to bone 
fragments. The reduction takes place through heat and evaporation, or through other processes, 
including, but not limited to, chemical dissolution." 

More than 60 percent of the deaths per year in Oregon are cremated. Mark Stehn, executive director of 
the Oregon Funeral Directors Association, said the association did support last year's effort amend ORS 
692 which allows the state's Mortuary & Cemetery Board to license new and emerging technology, ifit 
meets the permit requirement within the county. 

To the north, Jewell Steffensen, executive secretary of the Washington State Funeral Directors ' 
Association, said that a process to review changes to the law to allow alkaline hydrolysis is underway. 
Steffensen said a letter was sent to the Department of Licensing, Funeral & Cemetery Division by 
Matthews International asking what type of requirements would be needed in order to have a unit 
installed in a funeral home in Washington. "In April the board members met for their regular meeting in 
which I attended," Steffensen said. "They moved to form a committee with stakeholders to review what 
changes, if any, to the Revised Code of Washington and/or the Washington Administrative Code would 
be needed to regulate the bio-cremation system. All of them felt that this would eventually pass." 

Neither the National Funeral Directors Association nor the International Cemetery, Cremation & 
Funeral Association have adopted a position on the alkaline hydrolysis process. "We see it as another 
disposition option from which families may choose, in addition to earth burial, entombment in a 
mausoleum or cremation," said Jessica Koth, NFDA public relations manager. "The only challenge that 
might exist for an individual or family that wants to select alkaline hydrolysis for themselves or a loved 
one is availability - it is not something that is generally available to consumers.' 

Koth added that NFDA encourages further study of the alkaline hydrolysis process to fully understand 
its impact on the environment and the health and safety of funeral professionals and communities. 

However, the Cremation Association of North America has recognized alkaline hydrolysis as a form of 
disposition that is similar to cremation and is including it as a variant of the cremation process. "Our 
recently revised Model Cremation Law speaks of the 'mechanical and/or thermal or other dissolution 

http://www.nfda.orglgreen-funeralsl2170-califomia-seeking-to-ride-the-alkaline-hydrolysis-.. . 2/1/2011 
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Ory. 28. has been charged 
with felony hit-and-run, He is 
due back in court today for a 
preliminary hearing. 
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UNINTENDED CONSEQUENCES OF CHLORAMINE HIT HOME 

ABSTRACT 

Marc Edwards. Becki Marshall. Yan Zhang and Yoon-Jin Lee 
Department of Civil Engineering 

Virginia Tech 
Blacksburg. VA 24061-0246 

The known drawbacks of chloramination include nitrification. elastomer decay. and required pre
treatment steps for fish culture and dialysis patients. To date. there has been no explicit consideration 
of adverse consequences of chloramination on property and water quality in buildings. Specifically. 
the effect of chloramine on re-growth of bacteria during stagnation. plumbing failures and lead 
leaching are poorly understood. 

Potential problems with bacterial re-growth can arise in building plumbing systems after chloramines 
decay and form free ammonia. Autotrophic nitrifying bacteria convert the free ammonia to nitrite and 
nitrate while creating organic carbon in the form of biomass and soluble microbial products. The 
levels of organic carbon created by nitrifiers are sufficient to support the growth of heterotrophic 
(HPC) bacteria. In one water tested with long stagnation times. HPC reached 106 _107 cfu/ml using 
chloramines. whereas HPC was 1000x less when chlorine disinfectant was used. The decay of 
chlorine does not release nutrients for bacterial growth-a significant advantage relative to chloramine 
in situations with low flow and long detention times. Because the water within home plumbing is 
rarely sampled for bacteria. the true extent of the problem is not detected by routine distribution system 
monitoring using flushed samples. 

A switch to chloramine may increase lead leaching, brass failures and pinhole leaks under at least 
some circumstances. Of these problems, pinhole leaks and brass failures have the largest potential 
economic consequence. For instance. a single re-plumb can cost an individual consumer 500x more 
than the median annual projected cost of the Stage 2 regulation. The adverse public health impacts of 
mold growth from pinhole leaks, lead leaching and bacterial re-growth deserve consideration. While 
these problems q1ay eventually prove to be rare events. they have significant consequences for the 
unfortunate consumers who are impacted. If these events prove to be widespread, alternatives to 
chloramine will become more attractive despite higher initial cost to utilities. 

KEYWORDS 

Re-groVl1h. nitrification. brass failures. copper pinholes. lead. chloramine 

INTRODUCTION 

The United States Environmental Protection Agency (US EPA) Stage I and Stage 2 Disinfectants and 
Disinfection By-Products Rule (DIDBPR) has been actively negotiated since 1992 (A WW A, 2003a). 
The estimated benefits of the new Stage 2 regulation range from $0-986 million per year while 
projected costs are $54-64 million per year (F~deral R.:gister. 20{)3), In systems that require new 
treatments to meet Stage 2 requirements, the estimated increase in mean annual water bill per 
household is $8.38/year (Fed.:ral Register. 2003). To support the science behind these regulations. 
well over $1 00 million in research has been conducted to better define the risks from DBPs. microbial 
pathogens. and to support collection of occurrence and treatment data (US EPA. 1999). 



You Can't Drink Thl. Water 

Bee Your Alert Online 

f Od& ~ watch 

"" 
Ban Fracking 
Now 

Your Water Is More Imporiant than Big Oil's Profitsl 
Help UI :amp q O ~LJr eampiJign [lJ Pfotf!C't yOUI m ter from fracking! 

OeerWynn. 

ThIs momlng we've organized hundreds of 
people 10 travel to the Shale Gas Outrege Rel!y 
In Philadelphia, where thoU$lnds of people 
from acralsthe country are coming together to 
fight against fraclang , Ttlis dangerous pnlctlee 
has already contaminated more than 1?OOO 
water wans and caused many other serioUs 
probhe:ms like explosions, quarantined 
Uvestock and radioactive wastewater. 

We're 'NOrking tirelessly to stop tracking, 
and we need )lOur support to ramp up our 
campaign. 

Communitfes across the country are raeing to 
protect thair water from the dangerous and 
unnecessary practice offrackll'lg. From Dimock. 
Pennsytvania to Sarna Barbara, California. 
resoidents are standing up Dna saymg "San 

P.e.ll' U'.> nil':) $2n,C~ by SeptC'mllor 
16ti, $(" Yo ;; an nt:\f!" ul!' our c;'IT'~40 

V. b.:~ fr.xk!l1!,'! 

,. 
Help Make Sure Your DrInking Water 

Is Protected from Fracklng by 
eontnbuUng $351 

Fr&cking Now· lJVe're working 'lAth folk'll '" ---------
some of 1he frontline communrties tD ban hckln; 80 that they'll have safe dean water {oj 

their families and livelihoods. but M "oed 10 o~ftd (II,! r enort'5 

We recently put out. reQuest for peOple to orgaruze their fi'iends and families to make cab to 
the W'lite House to ban tracklng. and over 600 of you responded~ We knoYl1hat you and 
others are eager tD tlke action on the ground in your communities, and we want to ramp up 
our work to help you fight tracking. 

Can you httpus reICh our goal of raising $20,000 by September 16th so we can take 
the "Ban Fracking Now" work to the nut leve4? 

Here's how we're planning to ramp up our campaign 11 we reach our $20,000 Goal: 

... With $6,000, we'Usend our organizers to tTle communities fighting ftackir:g from New Yorl< 
to Califomia to help develop focal organiZing svategies for a fractting ban. 

;. With $5,000, .....e'll gather 50.000 oomme1'l'l5i:1 delM!rto the Delaware River Basin 
Commission, asldng them to ban tracking to protect the drinking water of 15 million people . 

... Wrth $4,000. we" send our actrMts to elp 0,1 and Gas Indu81TY conferences to collect 
infonnation on the industry's strategy . 

• WUh $3,000, we'l be able to send 300 peOple on buses to Important rallies and public 
hearings to ban tracking 

... WIth $2,000 , we'll be able to train 6CO national activists to host calHI'l days and take aCli<ln 
in their communities. 

So tMtV exactly Is fracklng so bad? 

Fracklng. or hydraulic trectJJrif\:J. involves pumping huge volumes of tlxio ftuids, laced with 
carcinogens. underground at high pressures to fracture shale rock and releue natural gas. 
During the pJOCeS&. some of the water used retums as toxic, even radioactive, wastewater. 
Even more disturbing IS that the bulk of the 10xic hdl.in9 tuid s.tay$ underground indefinitely. 
So, decades after 01' and gaa compllnies have made their prefitll and moved on, billion. of 
gallons of toxic fracking ftuid WIll be left behind , threatenin; to contaminate vital groundwater 
resource. for generations. Unfortunatety this entire process Is exempt from the Safe 
Drinking Water Act 

If you agree with us. and think this 15 bad. please contribute $35 today to helP raise 
$20 000 to ramo up the campaign to ban tracking 

Support ti1e Campaign I) Ban Pmcming: 

., 
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Fluoride Can Cause Cancer, Studies Show 

NEW YORK, Sept. 15, 2011/PRNewswire-USNewswtre/- Many published hunwn and annl stud! .. have reported an 

asaodatlon between fluoride and various canott'S, Indudlng vald and unrefutad IIdItntIfiD evidence hi ftuortda can increttse the 
risk of ost ... 'OSarcorna (a type of bone cano:rJ In boys and young mon, reportl the Fluoride ActIon Network (FAN) In Its r~nt 
submis~n to the california environmental Protectkln ,6Qoncy's Office of environmental Heath Hazard A:.Masmrnt (OEHHA). (1) 

FluorIde is commonly added to munIcipal 'MIter supplies and dentll producb tMth 1M inblntlon of redUcng 1Doth decay. However, 
C\lfT8nt S<.dntlflO evidence sf1(ws that SIoWl\ov.ing nuoride does much more harm tt..ln good. 

OEHHA ~1itad pubic COI'IYIl8nts on ita '9(»ntIy-r.leas~ dowment ~Evidenoe on the Carctnogenlclty of Auorida and lis 

Salts: (2) mere OEHHA stites: 

"Jnjlip1r2 linea of evldence ..•• ppea{ to support se·:ero[ plaLOSible hypc.theses: that fluorido Is Incorporated Into bone, .•. whcre it can 
stimulate 1':811 dlvleion of osteoblests [bone-forming celts~ •. : Ind~ genetic changea; induce othet' cellular changes !eliding to 
ITlIlignant transfol11lltlon, and aiter cellub.r Immune rnponsa ... thereby increasing the "alr 0' developm."t of 
omo...-coma." (our emphasis). 

The Carcinogen Icfentiftcation Committee (CIC) of OEHHA's ScI'IInce Advisory Bollrd is schedlMcl to ravlew the caroinogenic:ly 
status offtuoricie cn C::tob., 12-13. 

FAN Executive ~ector Paul Connett, Ph.C., says, ·Special interest gTc>up5 ara already protecting ftuoride rather Ihan the people 
"""0 am r;onsumlng jt." For example, tho AmerIcan Dental Assoobtion recently ga .... the california Denta[ AssoCIation $200,000 
"tG assl8t In OUt etrort to prevent the pIaQIIIment of 'fttIoricia and b salts' on tho list Of Chemicals Known to the ~t\ to Cause 
Cancer" (3). 

Org.nizecI dantietry must OVftI'C')rno) Ihe foRow[ng Inconvenl:'nt facts;~ It continues to :'SHrt f"Joridation is saf~ for everyone: 

Acc:ordlng to the National ReseaR:h Council's (NRC) 2006 Ruorldo.n DrirIIdng W.rer- report, "fIlJOrIde apptArs to have the 
potential to initiate or promote cancers, particularly of Ihe .bone ... ost;o68f(;Qrna is of particular concern ...• 

Bassin at al. (2006) reported In Caf1CfN Cause. and Contro/that fluoride exposure Is linked to an increased risk of osteosarcoma 
in bcI~ and young m'IIn. 

Bassin's Hllrvard Unlolfl~ doctoral advisor. Chester Oougla.s, signed oil' on Bassin's ""suits, but then prorrisecl his Isrgar study 
would refvte BaS",'5t.ndings. HoweW'f, Douglass's study, VIttIan finaNy pubII::.hed In Itte Joum.1 ofOental Res .. r.m (l12R111), 
wa. serlouely flawed and incapable of refuting Ba::sin's ,..sults. (4) 

Connett aay., "Oouglass's '1lnanclal tie::. to corporations pmflting rtom f1uorida ~lea make: Douglass's lnvolverrentwilh any ctucly 
reilltJed tel fIuolid-l ana health effad:l:.l serious Qnfllct of IntIreGI.'" 

But Bassin's isn't the only study Unking ftuorlde with an increased risk of cancer. 

In 1900 the National ToxicolClgy Program (NTP) reported an incr(.l8e In osteosarcoma in male rats exposed 10 fluoride. an 
increased ri:.:k fOt ...... r and oral cancers, and 1In WK:J9a&8 in thyroid follicular cell tumor:;. 

Among twrnan studios, Hoover at al. (1991) found a 79~~ Increase in oateoa.rc:oma in malas undef 20 YUl"& ok! in lluoridated 
counHes, compared to a 4% decre.se In non-fluor[dated counties over lime. 

Cohn (1992) slrriarty reporteclan Increased risk fOr ost{'()SJlrcorr.:J in males under age 20 1M"" in fluoridated vertU5 non
ftuoridated counties. 

Also, the NRC rltCOmmends further rese:.rch ba conducted on the effects of fluoride on 1IIe risk of bladder cancer. 

In addition, too most commonly used nuorldation chamic.tls (~jlicoftuorldes) have been linkGd with incr'llased [evels of road In 

children's blood, accorcli"210 Kathleen ThieSS41n, Ph.D., a ritsk analyst. professional \'A'IO has sarvec::\ on two NRC subcommittees 
delating with fluoride toxioology. 

Thiessen's :>ubmission to ClC states: "{U.s.] EPA considarelead to \:..) a probable hUman tArcinogon ... there Is consider'lld to be 
no ao::fe rewl of lead aJ(posure, and tho MCLG [maxln'IJm contaminant level goal] foc lead I:i z..;ro. OEHHA should be aWIU9 thai 
s~ic;ofIuoride ooe is associated wtIh Increased blood lave. crI a human carcinogen (one that is also aasodated with neurotoxic:ity 
and develOpmel'ltal toxicity), apart tonn the C3rdnog.nlcity offluoricle Itself." (5) 

FAN's subl'nlslion conclude.: 'Whil. we understand Ihatthere wi[1 be lIern.,-,ndous pressure put on th. ere anj OEHHA by the 
proponents of ftuorid. and fluoridation, we ask that Ihe Cormitlae continue ttl rely on its hictI!evel of scientific knO'Medge and 
Integrity when deliberating and JlI1Ichlng a. "nlil conclusion on the cart:lnogenlc!ly status otfluorlde and its ~.It:;. .• 
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NEUROTOXIC EFFECTS OF FLUORIDE 
SUMMARY: This issue of Fluoride contains three new reports on fluoride (F) and 
neurotoxicity. A study of neurotoxic effects of F In aluminum potroom workers In Iran 
shows the Importance of neurobehavloral testing for the early detection of cognitive 
Impairment In workers occupationally exposed to airborne F. Two studies, from Iran 
and India, examined the 10 of children drinking high F water (2.38 and 2.45 mg F/L 
[ppm], respectively), but only one of the two studies showed what was considered a 
statistically significant result. Attention is thus drawn to the Importance of examining 
confounding and effect-modifying factors. For example, the reported protective 
effects of magnesium against F toxicity in certain drinking waters, especially when 
they are soft, need to be considered. Whether there is a threshold at which 
neurotoxicity from F begins to occur is examined by considering nine other studies 
showing a significant association between lower 10 or neonatal neurobehavioral 
Impairment and higher oral F Intake. If the accumulated evidence of human 
neurotoxicity from F Is viewed dispassionately, two conclusions can be drawn. 
Airborne F in industrial situations may pose a health risk to workers and may be 
detected by neurobehavloral testing. The studies currently available on the 
development of 10 all have their limitations, and although cases can be made, based 
on a pool of eight reports and a paper by Xiang et al., respectively, for levels of F In 
drinking water of 0.1 and 0_185 mg F/L being safe for all children, other evidence, from 
Ding et al., suggests that even a level as low as 0.081 mg F/L Is not safe. Thus there 
Is no threshold for F neurotoxicity In drinking water, end the only assuredly safe level 
Is zero. 
Keywords: Airborne fluoride; Confounding factors; Effect-modifying factors; Fluoride threshold; 
10; Neurotoxicity; Psychomotor effects; Safety factor; Serum fluoride; Urinary fluoride; Water 
fluoride. 

Airborne fluoride: In a 1970 editorial, Waldbott noted that the toxic effects of 
airborne fluoride (F) on human health had been difficult to study.! He found that such 
assessment was still in its infancy. Later, in 1978, he reported, with Lee, the occurrence 
of intellectual impairment and memory loss from repeated exposure to airborne HF 
(hydrogen fluoride) in a petroleum industry worker.2 In 2001, Guo, He, and Zhu found 
that Chinese aluminum potroom workers with raised urine and serum F levels had a 
number of neurobehavioral impairments, most of which showed a correlation with the 
serum F3 The toxicity was attributed to airborne F. Similar neurobehavioral 
impairment was found in a study in the present issue by Yazdi, Sharifian, Dehghani
Beshne, Momeni, and Aminian, who found diminished psychomotor performance and 
memory associated with industrial exposure to airborne F in aluminum potroom 
workers in Jran.4 Thyroid stimulating hormone (TSH) levels were detennined in many 
of the same workers and found to be elevated in only 5% of them.5 However, normal 
TSH levels do not necessarily always accurately reflect actual thyroid function. In a 
2010 review of the molecular mechanisms of F toxicity, Barbier, Arreola-Mendoza, 
and Del Razo noted that F can induce oxidative stress and modulate intracellular redox 
homeostasis, lipid peroxidation, and protein carbonyl content, as well as being able to 
alter gene expression and cause apoptosis.6 Genes modulated by F include those 
related to stress response, metabolic enzymes, the cell cycle, cell-cell communications, 
and signal transduction.6 Activation of G-proteins by alumino fluoride complexes has 
been found to be central to F toxicity alongside microglial cell activation and the 
release of excitotoxic amino acids and proinflammatory cytokines.7-9 Moreover, 
aluminofluoride complexes may also be involved in the F neurotoxicity experienced by 
aluminum potroom workers. The paper by Yazdi et al. underscores the importance of 
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neurobehavioral testing for early detection of cognitive impainnent in potroom 
workers occupationally exposed to airborne F. 

Results from IQ studies: Two other papers, both from dental schools, in this issue of 
Fluoride examine the effect of F in drinking water on IQ. In a study in Iran, 
Poureslami, Horri, and Garrusi found that the mean IQ score of 91.37 of 7-9 year-old 
children in a high F water (2.38 mg FIL [ppm]) city was lower (p = 0.028) than the 
mean IQ score of 97.80 in a low F water (0.41 mg FIL) city.1O In the second study, 
conducted in India, Eswar, Nagesh, and Devaraj found that the mean IQ score of 86.3 
for 12-14 year-old children in a high F water (2.45 mg FiL) village was not 
significantly different (p = 0.30) from the mean IQ score of 88.8 for children of the 
same age in a low F water (0.29 mg FIL) village.11 Both studies had groups of a 
comparable size, 120 and 133, respectively, and nearly the same high and low water F 
levels. It is of interest, therefore, why one study found a statistically significant result 
but the other did not. 

Similar pairs of examples can be found in the literature. In China, Xiang, Liang, 
Chen, Wang, Chen, Chen, and Zhou found, with a sample size of 512, that for 8-13 
year-old children the mean IQ score of 92.02 in a high F water (2.47 mg FIL) village 
was lower (p<O.OI) than the mean IQ score of 100.41 in a low F water (0.36 mg FIL) 
village. 12 In contrast, in an earlier study in China, Hu and Yu found, with a sample size 
of 379, that for 6-14 year-old children the mean IQ score of 85.15 in a high F water 
(7.00 mg FIL) village was not significantly different (p>O.05) from the mean IQ score 
of 84.90 in a low F water (0.8 mg FIL) village. 13 

Corifounding factors: Confounding factors are defined as factors that are correlated 
with both the disease (lowered IQ) and with the exposure of interest (F). Few if any of 
the existing F -neurotoxicity studies have adequately considered confounding, and are 
therefore subject to potentially extreme biases that may invalidate their results. Almost 
all are cross-sectional studies, and many use group-level rather than individual-level 
measurements. Potential confounding factors that might be both associated with F 
exposure and be a recognized cause of brain dysfunction include lead, arsenic, 
methylmercury, polychlorinated biphenyls (PCBs), toluene, and low iodine. 14 

Emerging neurotoxic substances include manganese and perchlorate.14 

It is essential that the assessment of confounding factors be carefully detailed: which 
ones were considered, how were they measured and controlled for, what were the 
potential biases from inadequate adjustment, and what likely confounders were not 
assessed at all? 

Effect-modifYing factors: Effect-modifying factors are factors which are not 
correlated with a disease but may modify the effect the exposure of interest (F) might 
have on the disease (lowered IQ). Dietary protection from F toxicity may occur with a 
diet containing adequate amounts of protein, calcium, fruit, and vegetables. Fresh 
produce is a source of vitamin C, vitamin E, and various antioxidants that can 
ameliorate F toxicity. A higher parental socioeconomic status or educational level may 
tend, in various ways, to raise the IQ of a child. 

Water hardness may be an ameliorating factor. Camargo found that the 
bioavailability of F ions in water organisms is reduced with increasing water 
hardness. IS Jolly, Prasad, Sharma, and Chander found that there was less skeletal 
fluorosis in adult males in villages with comparable levels of water F when the 
magnesium (Mg) levels were higher. 16 Similarly, Pinet and Pinet found that skeletal 
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fluorosis in the Sahara was less when the MglCa ratio was high compared with when it 
was 10w,I7 Maguire et al. found that the differences in F bioavailability between hard 
and soft waters were small compared with the large within- and between-subject 
variations in F absorption. I8 However, the artificially and naturally fluoridated hard 
and soft waters they studied differed in the levels of calcium carbonate present 
(artificial 382 and 50; natura1381 and 63 mg CaC031L, respectively), and no Mg levels 
were reported. Thus, at least in some situations, the level of waterborne Mg appears to 
affect the toxicity resulting from a particular level of F. Other minerals that may 
possibly play a role in affecting toxicity include molybdenum, vanadium, strontium, 
selenium, copper, and boron. 19 

Elevation above sea level and latitude may also modify F toxicity. Higher altitudes 
have been associated with increased F toxicity.20,21 Besides having children of 
different ages, the two IQ-F studies in this issue of Fluoride differ in the elevation 
where they were conducted. The Iranian study, which achieved overall statistical 
significance between the high and low F water communities (p = 0.028), was done in 
Kerman Province at 2200 and 2300 m above sea level. On the other hand, the Indian 
study, which did not show a statistically significant overall difference (p = 0.30), was 
conducted in the Davangere district of Karnataka at a lower elevation of 602 m above 
sea level. Some differences in latitude were also present (Koohbanan 31°31 'N, 
Davangere district 14°31 'N), and areas closer to the equator have more annual 
sunshine, thereby reducing the risk of vitamin D deficiency. Vitamin D, as is becoming 
increasingly apparent, may be protective against F toxicity. 22-24 

Depending on how those taking the tests are selected, and if the administration of the 
IQ tests is not blinded, the results can become biased. 

When the effects of F in drinking water are being compared, other F sources also 
need consideration to avoid errors in the measurement of the F intake which may tend 
to obscure differences that may be present between the groups. Fluoride may come 
from food, brick tea,25 smoke-polluted air, dental fillings, and dental sealants. Burning 
briquettes made with high-F clay-coal in a stove without a flue may result in the 
contamination of stored com and chilies.26 

Are IQ-F studies inconclusive? Although various studies indicate that F is 
neurotoxic, they are not always conclusive. For example, Li, Zhi, and Gao found, in 
907 children aged 8--13, who varied in the amount of F they ingested from food 
contaminated with F from coal smoke, that, as the urinary F progressively increased 
from 1.02, 1.81,2.01, to 2.69 mg FIL, the IQ scores progressively decreased from 89.9, 
89.7, 79.7, to 80.3 (p<0.01 when comparing the combined non-fluorosis and slight 
dental fluorosis areas with the combined medium and severe dental fluorosis areas).27 
The threshold in this study for an adverse effect ofF on IQ was a urinary F of2.01 mg 
FIL. However, the study can be criticized on methodological grounds-e.g., various 
confounding factors, unconscious or inadvertent bias in the selection of subjects for IQ 
testing within each of the groups being compared, lack of detail on blinding in the IQ 
assessments, being cross-sectional, using an IQ test (the revised China Rui Wen's 
Scaler for Rural Areas) of uncertain validation, and not assessing F exposure from 
drinking water and air. 

This cross-sectional ecologic study cannot give a definitive answer on its own as to 
whether F impairs brain function. If it is combined with many other studies, all 
pointing to the same result, and hopefully not all confounded, can one perhaps 
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conclude there is evidence that F is neurotoxic. Unfortunately, if there is a widespread 
confounder that might be biasing all the studies, then no matter how many studies show 
a correlation between F and IQ, they might all be biased and wrong. An example of this 
type of situation would be that if F intake delays tooth eruption then virtually all of the 
F-caries studies which have ignored eruption timing would be biased in a way to make 
it seem as if F was reducing caries, when in fact it was just delaying them. 

A meta-analysis by Tang, Du, Ma, Jiang, and Zhou28 of sixteen F -IQ studies found a 
mean weighted difference of 5 IQ points between the high and low F groups, although 
their conclusion that this represented a five times higher odds of developing low IQ has 
been challenged.29 Another systematic review by Connett and Limeback searched 224 
papers for relevancy from their titles, abstracts, and full copy.30 They found that 20 met 
their inclusion criteria for being original human studies examining the effect of F on 
IQ. The authors considered that, while the evidence was not conclusive, there were 18 
ecological studies that purported an association between high F exposure and 
decreased human intelligence. 

However, as with several other toxic effects of F, it is well established, from animal 
studies and a few studies looking at the brains of aborted fetuses of mothers with dental 
fluorosis or both dental and skeletal fluorosis, that F can produce neurologic damage, 
especially developmentally.31-34 Although it is laudable to be scientifically scrupulous 
and avoid making a connection between F exposure and neurotoxicity when in fact no 
such relationship exists (a false positive or Type I error), it is also necessary to avoid 
making a mistake in the opposite direction and incorrectly dismiss a situation where F 
exposure is causing impaired brain functioning (a false negative or Type II error). The 
critical questions are determining at what levels F is neurotoxic and whether or not 
there is a safe level below which no toxicity occurs. Even if the currently available 
studies are not able to provide definitive answers, it is of interest to examine them to 
see if they suggest the occurrence of a threshold for toxicity or if F, which is not an 
essential nutrient, is similar to lead, ozone, and ionizing radiation with the ideal dose 
being zero. 

Threshold for F neurotoxicity: (i) Possible threshold from a pool of eight studies. 
Urine or serum levels of F provide a measure of the amount of F that has been absorbed 
from drinking water, air, food, and other sources. In the absence of other confounding 
factors, where comparable urine or serum levels of F are present, similar neurotoxic 
effects might be expected. Comparing average urine F concentrations and average IQs 
for groups is not ideal because overlap between the groups may be present resulting in 
an indistinct picture of the situation. Using individual data for IQ and urine or serum F 
levels is better than using group data. However, it is only possible to examine the data 
currently available. 

In seven studies in which a significantly lowered 1Q was associated with a higher 
water or food F level, the urinary F levels were 2.56, 2.69, 4.99, 3.47, 5.5-6.0,6.13, 
and 5.1 mg FIL. 12,27,35-39 In a study which found no significant effect, the urinary F 
was 2.03 mg FIL.40 A further study that reported that children from an area with severe 
endemic fluorosis had higher urine F levels compared with a control area and that 
''urine fluoride and intelligence showed a clear negative correlation" was difficult to 
interpret because a table in the paper showed the urinary F of children in the endemic 
zone (1.352 mg FIL) to be lower than that in the control zone (1.611 mg FIL), and it 
was stated that urinary F and intellectual ability were both lower in the fluorosis group 
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than in the control group.41 This paper was excluded from further consideration. A 
study of women exposed to high F water during pregnancy whose babies had neonatal 
neurobehavioral impairment found a mean maternal urinary F level of3.58 mg FIL.42 

In summary, in eight studies showing a significant association between IQ or 
neonatal neurobehavioral imf:airment and water or food F, the urinary F levels were all 
above 2.5 mg FIL. 12,27,35-39, 2 These data suggest that neurotoxicity from F is likely to 
occur when the total F intake from water, dietary, airborne, and other sources results in 
a urinary F level of approximately 2.5 mg FIL or more. However, it is possible, if other 
comparison groups had been studied, that an adverse effect of F on IQ may have been 
found in groups with a urinary F lower than 2.5 rng FIL. Similarly, if a study has a 
control group with a relatively high water F level, e.g., 2.01 mg FIL,38 it will not be 
possible to determine if neurotoxicity might have occurred with lower levels of F in 
drinking water. 

(ii) Threshold from the study by Xiang et al.: In a study that controlled for lead and 
iodine levels, Xiang et al. calculated that the threshold for neurotoxicity from F (the 
lower-bound confidence limit of the Bench Mark Concentration Level, BMCL), for 
512 children aged 8-13, was a semrn F concentration of 0.064 mg FIL and a drinking 
water F concentration of 1.85 mg F/1. 12 The mean urinary F level in the high F village 
of their study was 3.47 mg FIL and 1.11 mg FIL in the low-F village. A significant 
negative correlation was present between semrn F and IQ in the high drinking water F 
village (p = 0.015). There was also a significant positive relationship between serum F 
and drinking water F (p<0.001). 

(iii) Threshold from the study by Ding et al.: In their recent IQ investigation of 331 
children, aged 7-14, Ding, Gao, Sun, Han, Wang, Ji, Liu, and Sun found a negative 
correlation between urine F and IQ when age was taken into account (p<0.OOOI).43 
With drinking water F ranging from 0.24 to 2.84 mg FIL (mean 1.31 mg FIL), their 
graph of differences of IQ scores from the mean value showed that IQ fell below the 
mean when the urine F concentration was 0.85 mg FIL or more. 

The graph did not include information on the level of F in drinking water, but the 
paper gave the range for it as 0.24-2.84 mg FI 1. Ifit is assumed that the lowest urine F 
occurred in those with 0.24 mg F IL in their drinking water and the highest urine F 
occurred in those with 2.84 mg FIL, then the graph indicates that IQ fell below the 
mean with a drinking water F level of 0.81 mg FIL or more. Each increase in the urine 
F of I mg F IL was associated with a 0.59 decrease in the IQ score. 

Although a significant negative correlation was present between IQ and urinary F, 
considerable overlap existed between the groups so that some in the highest urinary F 
group had higher IQs than some in the lowest urinary F group. It is only by making an 
assumption about which groups had the lowest and highest urinary F levels that an 
estimate can be reached of the drinking water F level (0.81 mg F IL) at which the IQ fell 
below the mean. However, the graph does not illustrate a true threshold effect below 
which IQ is not adversely affected. The IQ difference from the mean is 0.42 higher 
with a water F of 0.10 mg FIL compared to the IQ at a water F of 0.81 mg FIL. Thus 
the study by Ding et al. suggests that there is no safe threshold in drinking water below 
which F has no neurotoxicity. 

Application of a safety or uncertainty factor: In order to allow for the large within
and between-subject variations in F absorption reported by Maguire et al.,18 the 
differences in water consumption by individuals, and the presence of factors that 
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increase the sensitivity to F toxicity such as low iodine levels,44 it is necessary to allow 
a safety or uncertainty factor for determining the appropriate urinary or serum F level in 
a population. Commonly a safety factor of 10 is used and applying this to the urinary F 
level of 2.5 mg F IL, found in the pool of eight studies to be associated with 
neurotoxicity, gives a value for a urinary F level unlikely to be associated with 
neurotoxicity of 0.25 mg F IL. An estimate of the level of F in drinking water likely to 
give a urinary F of 0.25 mg FIL can be made by considering the urinary F levels found 
in the children and mothers in the control areas in the pool of studies cited 
above. 12,2?,35-39,42 These were 1.52, 1.02, 1.43, 1.11, 1.5,2.30, 1.5, and 1.74 mg F/L. 
These values from the pool of eight studies are 6.08, 4.08, 5.72, 4.44, 6, 9.2, 6, and 6.96, 
respectively (mean 6.06) times higher than 0.25 m~ FIL. The drinking water F levels 
were available from seven of the control areas 12,35-3 ,42 associated with these urinary F 
levels and were 0.34, 0.37, 0.36, 0.8, 2.01, 0.5, and 0.5-1.0 mg FIL compared to 0.88, 
3.15,2.47,5.3 and 9.4,5.55,8.3, and 1.7-6.0 mg FIL in the study areas (no water value 
was available for the second control area2? with a urine F of 1.02 mg F/L as the F source 
was clay-coal smoke). If each of the seven water F values from the control areas is 
divided by the number of times the associated urinary F value is greater than 0.25 the 
values obtained are 0.056, 0.065, 0.081, 0.133, 0.218, 0.083, and 0.043 mg FIL giving a 
mean of 0.097 mg F/L. Thus, from this pool of eight studies, it can be estimated that a 
drinking water F level of 0.10 mg FIL would be likely to produce a urinary F level of 
0.25 mg F IL. However, this figure is an approximation, since it is likely that not all of 
the urinary F is derived from F in the drinking water and some may have come from 
food, brick tea, polluted air and other sources. If the non-water sources of F are 
unchanged, a greater reduction in the water F level would be required to produce a 
particular reduction in the urinary F level. Therefore the actual level of drinking water F 
likely to produce a urinary F level of 0.25 mg FIL might even be less than 0.097 mg FIL. 

In summary, when a safety factor of lOis used, the levels of F in drinking water that 
might protect all groups from neurotoxicity would be, from the pool of eight studies, 
0.10 mg FIL and, from the study by Xiang et aI., 0.185 mg FIL. The study by Ding et 
al. suggested that although the IQ began to fall below the mean with a drinking water F 
level of 0.81 mg FIL, there was no threshold and that the IQ would be 0.42 higher with 
a drinking water F level of 0.10 mg FIL compared to the IQ at 0.81 mg FIL in the 
drinking water. Thus, rather than applying a safety factor of 10 and obtaining an 
estimate of the level of F in drinking water that is likely to protect agaiust neurotoxicity 
of 0.081 mg FIL, the Ding study suggests that the safest level ofF in drinking water is 
zero. 

The threshold value of 0.1 mg FIL derived from the pool of eight studies matches the 
prescient recommendation by Babbitt and Doland in 1939 to the American Water 
Works Association that the maximum level ofF in drinking water should be 0.1 mg FI 
L because at least a tenfold margin of safety should be maintained.45 

Conclusion: If the accumulated evidence of human neurotoxicity from F is viewed 
dispassionately, two conclusions can be drawn. Airborne F in industrial situations may 
pose a health risk to workers and may be detected by neurobehavioral testing. The 
studies currently available on the development of IQ all have their limitations, and 
although cases can be made, based on a pool of eight reports and a paper by Xiang et 
aI., respectively, for levels of F in drinking water of 0.1 and 0.185 mg FIL being safe 
for all children, other evidence, from Ding et al., suggests that even a level as low as 
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0.081 mg FIL is not safe. Thus there is no threshold for F neurotoxicity in drinking 
water, and the only assuredly safe level is zero. 

Bruce Spittle, MB ChB (with distinction) DPM (Otago), FRANZCP 
Managing Editor, FLUORIDE 

727 Brighton Road, Ocean View, Dunedin 9035, New Zealand 
E-mail:spittle@es.co.nz 
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INTELLIGENCE QUOTIENTS OF 12-14 YEAR OLD SCHOOL 
CHILDREN IN A HIGH AND A LOW FLUORIDE 

VILLAGE IN INDIA 
Pranati Eswar,· L Nagesh,b CG DevarajC 

Davangere, Karnataka, India 

SUMMARY: The aim of this preliminary study was to compare the intelligence 
quotient (IQ) scores of 12-14 year old school children living in a high fluoride (F) 
village with the IQ scores of a similar group of children In a low F village In the 
Davangere district, Karnataka, India. Sixty-five children from the one high school in 
the low F water village of Ajjlhalll (F = 0.29 ppm) and 68 children from the one high 
school in the high F village of Holeslrigere (F = 2.45 ppm) were selected by 
convenience sampling. Water F levels were estimated by the F Ion selective electrode 
method. IQ scores were measured using Raven's Standard Progressive Matrices test 
Chi-square and Z tests were used for statistical analysis of data. In the high F village 
of Holesirigere the mean IQ score of the 68 children was lower (86.3:1:12.8) than In the 
low F village of Ajjlhalli, where the mean IQ score of 65 children was higher 
(88.8:1:15.3), but the difference was not statistically significant (p = 0.30) The number 
of children with IQ scores < 90 was 43/68 (63.2"10) in high F Holeslrigere and 31165 
(47.7%) in low F AHlhalli, a difference that is nearly but not quite statistically 
significant (p = 0.06). The trend was toward lower IQ with high F water, even though 
these preliminary findings indicated that the F level in the drinking water was not 
significantly associated with IQ scores of 12-14 year old children in the high and low 
F villages. 

Keywords: Davangere district; High fluoride village; Intelligence quotient; Kamataka state; India; 
Low fluoride village; School children. 

INTRODUCTION 

Among various biological effects associated with fluoride (F), disturbances of 
normal neurological functions of the central nervous system are of great concern. 
F can penetrate the foetal blood brain barrier and accumulate in cerebral tissue 
before birth, thereby affecting intelligence. 1 Human studies conducted in different 
parts of China have indicated an association between high levels of drinking water 
F and a lower IQ in children.2 In India children in high F areas have been found to 
have low IQ, deaf mutism, genu valgum, and genu varum.3 

With the existence of widespread endemic fluorosis in India, the possible 
adverse effect of elevated F in drinking water on the IQ level of children is a 
potentially serious public health problem. Davangere district in Karnataka state, 
India, is considered to be naturally fluoridated area according to studies conducted 
by the Rajeev Gandhi National Drinking Water Mission, New Delhi.4 Hence it 
provides what would appear to be an ideal locale to investigate the relationship 
between F level in drinking water and IQ of children. Since a review of the 
scientific literature indicated a relative scarcity of such studies in this region of 
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Mahatma Gandhi Dental College and Hospital, RIICO Institutional area, Sitapura, Tonk Road, 
Jaipur-302022, Rajasthan, India. E-mail: pranatidarshan@gmail.com. bDr L Nagesh, Professor 
and Head, Department of Preventive and Community Dentistry, 8apuji Dental College and 
Hospital, Davangere-577004, Karnataka, India. COr CG Devaraj, Professor, Department of 
Periodontology and Implantology, Mahatma Gandhi Dental College and Hospital, Jaipur-
302022, Rajasthan, India. 
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India, a preliminary study was conducted to compare IQ scores of 12-14 year old 
schoolchildren living in a high and a low F village in this part of India. 

MATERIALS AND METHODS 

The study was a cross-sectional comparison of the IQ scores of 12-14 year old 
school children living in the two villages Ajjihalli and Holesirigere in the 
Davanagere district of Karnataka, India. The plan of the study was reviewed and 
approved by the Institutional Ethical Committee. The selection of the two villages 
was based on difference in the level of F in the drinking water as reported by 
Chandrashekhar.4 Both the villages had one high school each and had a common 
and stable public drinking water supply. The bore wells in the two villages were at 
least 12 years old according to the information supplied by the governing body of 
each village. The F content in drinking water was estimated by F ion Selective 
Electrode method. The low F village of Ajjihalli had a F level of 0.29 mg/L, and 
the high F village ofHolesirigere had a F level of 2.45 mg/L. 

As finally carried out, the study involved 133 children aged 12 to 14 years 
attending the government schools in the two villages. Permission was obtained 
from the school authorities and the parents to include the children in the study. The 
sampling methodology adopted was convenience sampling. Initially, 88 children 
in the low F village and 83 children in the high F village aged 12-14 years were 
available and screened for selection. Out of them, 65 children (33 males and 32 
females) from the low F village Ajjihalli and 68 children (36 males and 32 
females) from the high F village Holesirigere satisfied the criteria and were 
selected. Children who were continuous residents of the village since birth and 
children drinking water from the same public water supply were included in the 
study. All the children selected from each village were from the same high school. 
Children with a history of trauma or injury to the head, those affected by 
congenital or acquired neurological disorders, and psychological disorders, and, 
children who were absent on the day of survey were excluded from the study. 

Data for each child's age, gender, duration of residency in the village, source of 
drinking water, and duration of using the water from that source were recorded on 
a specially designed form. The IQ of the children was measured using the Standard 
Progressive Matrices test (SPM) prepared by John C Raven.5 Prior to 
administering the test, an explanation of the nature of the test and instructions 
were given to the children regarding the method of writing answers in the record 
form. The test was administered to each child in the study sample in groups of 20-
23 in the school classroom under the supervision of the investigator. No chance for 
copying was allowed. 

RESULTS 

The test results were analyzed using chi-square test and 'Z' test. A p value of 
less than 0.05 was set for statistical significance. The mean IQ of children from 
high F village Holesirigere was slightly lower (86.3±12.8) when compared to the 
mean IQ of children from low F village AjjihaUi (88.8±15.3). But the difference 
between the means was not statistically significant (Z = 1.03, P = 0.30, NS) (Table 
I). 
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Table 1. OistT1bution eX 10 scores of 12-14 year old children in the low and high F villages 

Village No. of 10120-129 10110-119 1090-109 1070-89 10<70 MeanlQ 
children (superior) (above average) (overage) (below average) (Iowl ('SO) 

LowFviage 65 1 2 31 23 8 88.8 
(Ajjihalli) (1.5%) (3.1%) (47.7%) (35.4%) (12.3%) .15.3 

High F ~Uage 68 0 2 23 J8 5 88.:l" 
(Hoiesirigere) (2.9%) (:13.8%) (55.9%) (7.4%) ± 12.8 

·Z = 1.03, P -= 0.30 (not significant). 

In the high F village, the proportion of children with IQ below 90, i.e., below 
average IQ, was larger (43/68 or 63.2%) compared to the low F village (31165 or 
47.7%), but the difference was not quite statistically significant (X2 = 3.25, P = 
0.06, NS) (Table 2). 

Table 2. Number of children age 12-14 with 10<90 and IQ. 90 in Ihe low and high F villages 

Village 

Low F village (Aliihalll) 

High F village (Holesirlgere) 

·x2
• 3.25, P = 0.08 (not Significant). 

Children with IQ<90 
N (%) 

31 
(47.7%) 

43 
(63.2%) 

DISCUSSION 

Children with 102:90 
N ('II) 

34 
(52.3%) 

25' 
(36.8%) 

As a preliminary study, the non-significant IQ differences reported between the 
high and the low F village should be viewed as tentative. Thus, although there was 
no statistically significant difference in the mean IQ scores of 133 children from 
the low and high F villages, it contrasts with the results of other studies, mostly in 
China and one from India, where si~nificantly lower IQ scores correlate with 
higher F levels in the drinking water. I, ,6-10 Though there was a trend in our study 
towards lower IQ ina greater number of children from high F village Holesirigere 
than in the low F village Ajjihalli, probably the small sample size of the present 
study failed to establish a statistically significant difference. The application ofIQ 
tests to older children, i.e., at age 12-14, as opposed to younger, 6-8 year old 
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children may thus result in smaller, non-significant differences in IQ scores in the 
older children. 

A principal basis for reduced intelligence in children exposed to high levels of F 
is the ability of F to cross the blood brain barrier, producing biochemical and 
functional impairment of the nervous system during prenatal and development 
periods of infancy and childhood,2 IQ, however, is known to be influenced by 
many factors including differences in biological susceptibility, environmental 
conditions, and measurement errors,!! Variables like nutrition, prenatal care, 
breast feeding, stimulating environment, parental IQ, endemic iodine deficiency,12 
freedom from disease, physical trauma, good schooling, and maternal exposure to 
F during pregnancy playa large role in determining IQ development. F in drinking 
water is therefore just one among these several environmental factors affecting the 
IQ of children. 

In the present study, with the exception of factors like exposure to school 
environment, and freedom from physical trauma, the possible effects of the above 
confounding factors including the parental education and socio-economic 
differences between the villages were not taken into consideration, Consequently, 
explaining the IQ of children solely according to the effects of exposure to high or 
low F water is not possible. 

The SPM test by Raven used to measure IQ of children5 is a 'culture-fair' test 
which is suitable to compare pe0j'le with respect to their immediate capacities for 
observation and clear thinking, Though SPM test was designed to cover the 
widest possible range of mental ability, several possible shortcomings of the test 
need to be considered. The scores represent relative intelligence, not absolute 
intelligence.5 Intelligence is an encompassing term that includes attributes such as 
creativity, persistent curiosity, logical reasoning, problem-solving skill, critical 
thinking, and adaptation. These different aspects of intelligence are independent of 
one another. 

The SPM test measures only observation, clear thinking, and logical reasoning 
and hence it is a poor indicator of other attributes of intelligence.5 One cannot get 
a balanced picture of an individual from the IQ test since other categories ofIQ are 
not considered. 

Apart from the shortcomings of the IQ test itself, other factors like emotional 
tension, anxiety, and unfamiliarity with the testing process can also greatly affect 
test performances. Considering these factors and the fact that this was a 
preliminary study done on a small scale, further investigation to clarify the nature 
of the relationship between fluoride and intelligence are clearly desirable. 

CONCLUSION 

The [mdings of this preliminary study showed that F level in drinking water was 
not significantly associated with IQ level of 12-14 year old school children in a 
high and a low F village of the Davangere district, Karnataka, India. However, if 
systematically conducted large scale longitudinal studies prove that excess F in 
drinking water can adversely affect intelligence, then comprehensive measures 



172 Research report 
Auoride 44(3)168-172 
July-September 2011 

las of 12-14 year old children In a high and • low fluoride village In India 172 
Eswar, Nagesh. Devaraj 

should be taken to reduce the exposure to excess F among pregnant women and 
children in endemic F areas. 

This research was presented as an oral presentation at the XXIXth ISFR 
conference held at Jaipur, Rajasthan, India, 2-5 December 2010. 
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A COMPARATIVE STUDY OF THE IQ OF CHILDREN AGE 7-9 IN 
A HIGH AND A LOW FLUORIDE WATER CITY IN IRAN 

Hamid Raza Poureslaml, a Azadeh Horri, a Behshid Gamusib 

Koohbanan, Iran 

SUMMARY: A study was conducted to evaluate the effect of high and low fluoride (F) in 
the drinking water on the Intelligence Quotient (IQ) of young schoolchildren in two 
otherwise similar high-eltltude communities in a mountainous region of Kerman Province, 
Iran, The study sample consisted of 120 boys and girls age 7-9: 60 In the city of 
Koohbanan (pop. 12,253; elev. 2200 m) with 2.38 ppm F in the water and 60 In the city of 
Baft (pop. 14,628; elev. 2300 m) with 0.41 ppm F in the water. Using a Persian version of 
Raven's Progressive Matrices Intelligence Test, the mean IQ scores of the children in low 
F Baft was 97.80±15.95, and In high F Koohbanan It was significanUy lower at 91.37:1:15.63 
(p = 0.028). 

Key Words: Ball, Iran; Children's IQ; Dental fluorosis; Fluoride in food; Fluoride intake; Iran; 
Intelligence quotient (IQ); Kerman Province, Iran; Koohbanan, Iran. 

INTRODUCTION 

Besides dental and skeletal fluorosis, excessive fluoride (F) intake can also affect 
the central nervous system without first causing the physical deformities 
associated with skeletal fluorosis. Thus, as an extreme example, toxic neuronal 
injury in the form of tetaniform convulsions in a 12-year-old boy from ingestion of 
I-ppm fluoridated drinkinf water was described in detail and found to subside 
with nonfluoridated water. Over the last two decades more subtle injury from F in 
the form of lower intelligence has been reported in China,z-7 India8,9 and Iran. 10 In 
the present study, the effect of a high and a low fluoride drinking water on the 
Intelligence Quotient (IQ) of young school children in two otherwise similar 
mountainous co=unities of Kerman Province in SE Iran, has been investigated. 

The high F (2.38 ppm) water city chosen for this study was Koohbanan,H 
population 12,253 in 2007, located 160 km north of the provincial capital Kerman 
at an elevation 2200 m above sea level with a mean annual temperature of 14.5°C. 
The low F (0.41 ppm) water city was Baft,12 population 14,628 in 2007, located 
280 km southwest of Koohbanan at an elevation 2300 m above sea level with a 
mean annual temperature of 14.00C. In addition to these features, the two cities 
have a similar socioeconomic and cultural status and educational facilities. The 
number of children age 7-9 born and living in Koohbanan was recorded in 2007 as 
595 and in Baft it was 621. As expected, the prevalence of dental fluorosis in 
Koohbanan is quite high but is comparatively low in Baft. In a recent studyll we 
found the total 24-hr F intake among 4-5 year old preschool children in 
Koohbanan to be 1.71 mg. 

MATERIALS AND METHODS 

Initially, the aims of the study were explained verbally to each parent and child, 
and an information sheet was also given to them. Before the test, they gave their 
written consent according to Ethical code Kl88/48. 

aDepartment of Pedodontics, Kerman Oral and Dental Diseases Research Centre, Faculty of 
Dentistry, Kenman University of Medical Sciences, Jomhory Blvd., Kerman, Iran; E
mail:hamid42pour@yahoo.com;bDepartment of Medical Society, Faculty of Medicine, Kerman 
University of Medical Sciences, Jomhory Blvd., Kerman, Iran. 
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Similar to the size of a recent IQ study in China,6 the cluster randomized sample 
was 120 students 7-9 years old with 60 students selected from different schools in 
each of the high and low fluoride cities (Table I). 

Exclusion criteria included genetic, congenital, or acquired diseases related to 
the nervous system, past or vresent. For the 60 students in Koohbanan, with 2.38 
ppm F in the drinking water, I inclusive criteria included signs of grade III TSIDF 
(total surface index of dental fluorosis) or more, i.e., visible fluorosis on least two 
thirds of the labial surface of the maxillary permanent central incisors. In each case 
the examiner was one of the investigators. For the 60 students in the control city of 
Baft with 0.41 ppm F in the drinking water,12 similar physical (same range of 
weight, height) and mental health (usual school, no history of mental disorders) 
criteria were adopted. However, these children lacked any sign of fluorosis on the 
labial surface of their permanent central incisors. 

The Raven's Progressive Matrices Intelligence Test used in this study consists of 
a series of multiple choice tests (in Persian) of abstract reasoning, originally 
developed in 1 936.The booklet comprises five sets (A to E) of 12 items each (e.g., 
Al through AI2), with items within a set becoming increasingly difficult, 
requiring ever greater cognitive capacity to encode and analyze information. The 
four first questions were explained to the child, and when the child understood 
how to answer, he or she was told to answer the remaining questions. The test was 
administered by a teacher who had been trained by a psychologist, and the Raven's 
scoring was calculated on the basis of the Persian version of the test. 13 

Intellectual ability ranking was as follows: IQ = 70-79 borderline, IQ = 80-89 
below average, IQ = 90-109 average, IQ = 110-119 above average, IQ = 120-129 
excellent, and IQ > 129 superior. After the Raven's tests were completed in the two 
cities, the answer sheets were collected, tabulated, and evaluated. The data were 
then analyzed by SPSS v.l3.0 software. Where appropriate, t test and Mann
Whitney test were used. Results are means and standard deviation. P <0.05 was 
considered statistically significant. 

RESULTS 

After the tests in the two cities were completed, the answer sheets were scored 
and the results tabulated as shown in Tables 1-3. 

Table 1. Baseline characteristics of the study children and water F in Baft and Koohbanan 

City in Kernan 

Province 

Baft 

Koohbanan 

Total 

No. of girts (%) 

32 (51.61) 

30 (48.39) 

62 (100) 

No. of boys (%) 

28 (48.28) 

30 (51.72) 

58 (100) 

Total (%) 

60 (50) 

60 (SO) 

120 (100) 

F in drinking water 

(mgll) 

0.41 

2.38 
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Table 2. Comparison of the 10 rankings the 7-9 year-old children in Baft and Koohbanan 

10 rank No. of 88ft children (%) No. of Koohbanan children (%) 

Bonlertlne 12 (20) 16 (27.12) 

Below average 12 (20) 17 (28.81) 

Average 18 (30) 15 (25.42) 

Above average 8 (13.33) 3 (5.08) 
Excellent 10 (16.67) 8 (13.56) 

Total 60 (100) 59 (100) 

Table 3. Comparison of children's 10 by gender and city (values are mean:t SO) 

Gender 

Gins 

Boys 

Total 

Number 

62 

57 

119 

80ft 

95.97±17.21 

99.96±14.40 

97.6O±15.95 

·p>O.05 (NS); 'p<0.05 (Significant compared wilh the 80ft scores). 

Tatar Number (%) 

28 (23.53) 

29 (24.37) 

33 (27.73) 

11 (9.24) 

18'(15.13) 

119 (100) 

Koohbanan 

92.43>15.48· 

9O.28±15.9T' 

91.37±16.63' 

One answer sheet from a Koohbanan was incomplete and therefore there are 
only 59 scores for that city.lQ scores in the range of average (90-109) occurred for 
30.0% (18/60) of the students in low F Baft and 25.4% (15/59) of the students in 
high F Koohbanan. None of the students in either city had a superior IQ >129 
(Table 2). The average IQ score of the 60 Baft students was 97.80±15.95, and the 
average IQ score of the 59 Koohbanan students was 91.37±15.63. This difference 
is statistically significant (p = 0.028). There was also a significant difference 
between the IQ of the boys in Baft and the boys in Koohbanan (Table 3). However, 
the IQ difference between the Baft and Koohbanan girls was not significant. 

DISCUSSION 

The significantly higher mean IQ of the students in low F water Baft than in high 
F water Koohbanan agrees with findings of other FIIQ studies.2-10 Thus, Liu et aI., 
in comparing the 10werIQ scores of60 children age 10-12 in a high F water (3.15 
mg/L) area with those of 58 control children of the same age in a nearby low F 
water (0.37 mg/L) area found "there were significantly more borderline and low 
IQs in the high F area (13/60) than in the low F area (2/58) (p<0.01).,,6 Similarly, 
in an earlier larger study, Chen et al. observed a significantly lower average IQ of 
320 children age 7-14 in an area with 4.55 mg FIL in the drinking water compared 
to the IQ of320 children of the same age born and residing in an area with 0.89 mg 
FIL in the drinking water (p<0.01).2 In another early investigation, Guo et al. 
compared the IQs of 7-13 year-old children living in areas with and without 
endemic dental fluorosis and found a significantly lower IQ in the 7-9 year-old 
children in the endemic fluorosis area, 3 just as we have found in the current study. 
The standardized Raven's IQ test was used in the Liu and Chen studies, but in the 
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Guo study the Chinese Binet IQ test was used. In our study, in agreement these 
studies, the percentage of students ranked in the ranges of average, above average 
and excellent were higher in low F Baft than the percentage of students in the same 
ranks in high F Koohbanan. Likewise, the percentage of the students ranked in the 
ranges of below average and borderline were higher in Koohbanan than in Baft. 

Our fmdings therefore support the view that exposure to elevated F can cause 
lower IQ. Koohbanan children living at high altitude as well as near mountain coal 
mining operations may have increased susceptibility to tissue hypoxia from 
excessive accumulation and harmful effects of F in those tissues.3,14,15 Our 
findings also revealed a significant difference between the IQ of the Baft and 
Koohbanan boys, but this difference was not significant between the IQ of the 
girls. Although the Chen and Guo groups in their studies2,3 did not make 
comparisons between IQ scores of boys and girls, their data indicate that the IQ 
difference between the girls was smaller than between boys in the same areas. 

From all that has been reported, it is now clear that excessive intake of F can 
produce harmful effects on the developing brain,16 the detailed mechanism by 
which F influences IQ is not known, and more studies in this area are needed. On 
the other hand, appropriate measures to remove F from the drinking water in 
Koohbanan is strongly reco=ended. There are also studies showing that 
children's IQ can also be affected by high waterborne concentrations of 
arsenic, 17,18 but we have not found any report about the amount of arsenic in the 
Koohbanan drinking water, nor have we been able to measure it. It should also be 
noted that there are other confounding variables including genetic, nutritional, and 
other toxic environmental factors such as lead that can potentially influence IQ. In 
addition, measurement errors due to limitations of IQ tests need to be considered. 

Based on our findings, chronic exposure to high levels ofF defmitely appears to 
be one of the factors that can decrease the IQ of children. 
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Trace amounts of cancer
causing chemical found in 
San Jose recycled water 

By Paul Rogers progers@mercurynews.com 

Posted: 06/14/2011 03:19:45 PM PDT 

Updated: 06/1512011 07:04:33 AM PDT 

I n a potential setback for efforts by the Santa Clara 
Valley Water District and the city of San Jose to 
expand the use of recycled water in Silicon Valley, 
tests found that trace amounts of a chemical 
suspected to cause cancer appear to have spread 
from recycled water used in an irrigation project 
into shallow groundwater. 

The study, funded by the water district. began in 
September 2008 at Integrated Device Technology, a 
semiconductor company in South San Jose, and 
continued for 18 months. Researchers irrigated 
grass on the company's property with recycled water 
and found that small amounts of NDMA, a chemical 
that is created as a byproduct of disinfecting water 
with chlorine, seeped into shallow groundwater 

The researchers tested the groundwater beforehand 
and did not find the chemical. 

Roughly 5 percent of the water that the water district 
currenUy provides to San Jose and other 
communities comes from filtering, cleaning and 
treating sewage to high levels so it can be used 
again as irrigation water. The district and the city of 
San Jose are building a $50 million advanced 
treatment plant wrth the goal of doubling the use of 
recycled water and, more controversially, blending 
it with eXisting groundwater sources now used for 
drinking. 

Don Gage, chairman of the water district board, said 
Tuesday that he is closely follOWIng the study, and 
the final five-volume version is due out in July. But 
he said the preliminary findings arenl a death 

knell for the recycled water expansion efforts. 

"I'm always concerned about any contaminants that 
are in the water," said Gage. "My understanding, 

though, is that it doesnl exceed the state standard." 

The EPA has not set a maximum level for the 
chemical in drinking water, although California has 
a "public health goal" of 3 parts per trillion. The 
study found levels of 3 to 4 parts per trillion down 
to 30 feet in the groundwater at the site at 6024 
Silver Creek Valley Road, but did not test deeper 
aquifers to see if it had migrated lower. 

Gage also noted that NOMA can be removed through 
various techniques at the treatment plant, including 
reverse osmosis - a process where water is forced 
through tiny filters and membranes - as well as 
treatment with ultraviolet radiation. 

The detection of the chemical in the shallow 
groundwater showed that soils In that part of San 
Jose don't filter the chemical, the study concluded. 
Although Silicon Valley gets roughly half of its 
drinking water from underground wells, those are 
deep underground. Nobody drinks the shallow 
groundwater, which often contains other 
contaminants, Including fertilizer, and oil that can 
wash off roads. 

"I donl know that it came from the water," Gage 
added. "They could have put fertilizer on the ground 
or anything. We know there'. a problem, but we 
need to learn more. If it is in the recycled water, we 
have to find a way of removing it or else people 
wonl accept it. They aren't going to use water or 
drink water that has a carcinogen in it." 

NOMA is classified as a suspected human 
carcinogen by the U.S. Environmental Protection 
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Agency. A water-soluble, yellowish liquid, it was 
once used in rocket fuel, but is no longer 
manufactured. Instead, it turns up occasionally as a 
byproduct of water disinfection using chlorine. It is 
also found In small amounts in cured meat, fish, 
beer and tobaoco smoke. 

Tests have shown that the chemical causes liver 
tumors In lab rats. 

Joan Maher, deputy operating officer for water 
supply for the district, said that the district has not 
tested for NDMA in other locations where recycled 
water has been used for irrigation in the past 
decade. A 2007 study by the U.S. Geological Survey 
of seven local groundwater wells dd not detect it 

Environmentalists said the issue is of concern, but 
ultimately solvable. 

"NDMA is a pretty potent chemical at very low levels. 
It is not uncommon to detect it in wastewater," said J 
ennifer Clary, policy analyst with Clean Water 
Action, an environmental group in San Francisco. 

"I'm thrilled they are finding it at an early stage so 
they can reverse course and fix it. They are going to 
have to do additional treatment, which is good 
because you are going to get cleaner water. But that 
comes at a cost." 

Contact Paul Rogers at 408-920-6045. 
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NEUROTOXICITY AND NEUROBEHAVIORAL EFFECTS · 

rhe committee also dted research indicating adverse health etfects sllch as 
lower IQ in children. behavioral. and histopathological changes in the brains of 
laboratory animals (some of these resembling the brains of Alzheimer's patients). 
cen:bral impairment of humans. and enhancement of etfects in the presence of 
aluminum. rhe report concludes: ··tluorides have the ability to interfere \~ith the 
functions of the brain and the body by direct and indirect means." It also noted 
that many of the adverse .:tfects of fluoride can be attributed to the formation of 
aluminum-fluoride complexes. The report provides a wealth of information 
.,howing the negative etfects of fluoride on the brain but is often unduly cautious 
in drawing the appropriate conclusions. The summary24 states: "A few 
epidemiological studies of Chinese populations have reported IQ deficits in 
children exposed to fluoride at 2.5 to 4 mgll in drinking water." This information 
is said to "lack sutlicient detail to fully assess their quality and relevance to US 
populations." However. the results are significant enough to "warrant additional 
study." 

The report goes on to identifY "a few animal studies" reporting alterations in the 
behavior of rodents. Limiting the impact of this statement, the committee 
concluded that the changes were not "substantial." They list "molecular, cellular. 
and anatomical changes in the nervous system ... suggesting that functional 
changes could occur." More research is urged to "claritY the effects ... on brain 
chemistry and function." Of particular concern is their statement: .... . 
histopathological changes similar to those traditionally associated with 
Alzheimer's disease in peo~h: have been seen in rats chronically .:xposed to AIF 
(sic] (Varner et al. 1998).'·25 

Given these and many other examples. there is little dO\lbt that fluoride affects 
the brain and that it enhances the uptake of aluminum in the brain. Human 
observations support the conclusion of brain elfects. and animal studies allow dos.: 
levels causing these dfects to be estimated tor the purposes of developing an 
MClCl 

Exposure ligur.:s mentioned in this and other sections of the report often gi~·e 
only animal data. However. the committee suggested a way to convert such data to 
human exposures.26 ,\pparentiy rats require 5 times the daily dose required by 
humans to arrive at the same serum concentrations. Thus. rats exposed to fluoride 
at 5 mgll \vould achieve the same serum tluoride concentrations as humans 
exposed to I mgt L. 

:\s noted in the report.17 rats atlministered AIF J in drinking water at 0.5. 5.1l. 
Jnd 50 mg. l tilr ~5 \\ecks (approximatel) bO% of AIFJ is tluoride). all had 
,igniticant damage in the hippocampus ... \n unusual number of deaths occurred at 
the 10\\"5t dose tested .. \ re~at of the test comparing .\IF) at 0.5 mg'l and NaF at 
2.1 mg, l tor a test period of one year found Ihat 6 out of I) animals died in the 
.. \IF 1 group. J out of 9 Ilf the :-.IaF group died. and only lout 01'9 control animals 
Jied. Both treated group.~ had t\\ icc as much alum inum in their brains as control 
animals. I.ca\·ing aside the unc.~plujncd deaths. there \\as a proven increase llf 
.. \ IF I in Ihe brain \\ ith buth .. \IF1 and :-.IaF. and ,igniticant damage tll the hrain at 
the I,)w Jose "rO.5 mg .. \IF 1. 1.. \lr approximatclyl/.3 IIIg f·l.. 

1\\11 , .thcr ,ludic, \\crc IH,tcd til hu\c tilllfld the 'arne pattern "(ncu,",,,,,,1 
dqjl:IIC,,,,rati\111. J hus. then: \"'\j"t'i a ")\.\1,;:-,[ l,h ... l:r\cJ ..:ffcd h.:vd oflJ.l)(l m,L!.-1. (If 
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Iluoride to develop an :vtClG using the preventative approach of the Safe 
Drinking Water Act as mentioned earlier. (This ligure 01'0.06 mgll is derived 
frol11 the above 0.3 mg.l concentration of tluoride divided by the conversion 
lac tor for rats to humans of S.) An appropriate sali:ty tactor does nut have to be 
mentioned to see clearly that tluoridation at I mg.' L cannot be considered 
acceptable for an MClG. 

CONCLUSIONS 

The NRC committee's reevaluation of EPA's MClG for t1uoride in drinking 
water tailt:d to identify a safe level of fluoride in drinking \vater. This tailure can 
be attributed to misdirection by EPA of the intended goal of the effort. When the 
committee requested and received a change in its mandate from t:valuating the 
:VICl to the MClG, EPA strangely omitted the key scientitic critt:rill necessary tur 
evaluating this standard. The committee should have been told to look for health 
etfects that "can be reasonably anticipated, even though not proved to exist." As a 
result of this omission, the NRC panel focused only on end points that were totally 
certain and concluded that the .current standard 01'4 mgIL did not protect against 
bone fractures and severe dental fluorosis. For the first time in history, a 
committee of the NRC removed severe dental fluorosis from the benign category 
of cosmetic effects and added it to the list of adverse health effects. In addition. 
Stage II skeletal fluorosis was added to the list, but the committee was unable to 
state with absolute certainty that this was occurring at the current EPA standards. 

This revil:w applied the necessary criteria to some but not all of the adverse 
health effects discussed in the NRC report. The results are as follows: 

Moderate dental fluorosis Is an adverse health effect occurring at fluoride levels 
of 0.7-1.2 mg/L, the levels of water fluoridation. 

2 The Lowest Observed Adverse Effect level (lOAEl) for bone fractures is al 
least as low as 1.5 mg/l and may be lower than this figure. 

3 Stage /I and Stage 11/ skeletal fluorosis may be occurring at levels less than 2 
mg/l. 

4 Stage I skeletal fluorosis, (arthritis, clinically manifested as pain and stiffness in 
joints) is an adverse heallh effect which may be occurring with a daily fluoride 
intake of 1.42 mg/day, which is less than the amount the average person 
already obtains in their diet in non-fluoridated areas. The Maximum 
Contaminant level GoallMCLG) should be zero. 

5 Decreased thyroid function is an adverse health effect, particularly to individuals 
with inadequate dietary iodine. These individuals could be affected with a daily 
fluonde dose of 0.7 mg/day lfor a "standard man'). Since Ihis is less than the 
amount already In the diet, the MCLG should be zero. 

6 Fluoride has adverse effects on the brain, especially in combination with 
aluminum. Seriously detrimental effects are known to occur in animals at a 
fhlaride I~vel of 03 rng/L in conjunction 'Nlth aluminum. The goal lor thiS effect 
should also be zero. 
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fhe committee should be applauded for their dTorts in general and in particular 
for ignoring directives not to include discussions of water tluoridation and 
,ilicotluorides. Their recommendations lor research should be taken seriously. 
EPA has sufficient inlormation in this report to act immediately. using the 
appropriate criteria set torth in the Safe Drinking Water "\cl. Csing the preventive 
public health intent of the law. the Ma:\imum Contaminant Level Goa) tor t1uoride 
in drinking \\ater should be zero. 
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Cntil recently .. inorganic af<;enic in rodents was generally not carcinogenic except in model systems 

involving co-administration with known carcinogenic agents «(jerrn(llec et al. 1998: Rossman cl til. 

cOIJ~). However, a series ofstudi .. Irom our laboratory [for review, see Waalkes et al. (~007)1 has 

recently dl!monstrated that inorganic arsenite administered during the second half of gestation to 

pregnant mice of several strains will induce or impact the development of cancer in the offspring as 

adults in various tissues. including tissues that 8re potential human targets such as liver and lung. In 

studies using prenatal arsenic exposure combined with exposure to additional agents after bi~h. 

tumors of the urinary bladder can also be induced. Together these studies provide consistent 

evidence that in ll(ero arsenic is carcinogenic in mice and targets several tissues that are concordant 

with human target sites. 

However, pro:;tate cancers do not develop in these mouse studies (Wnatkl.!s ct .tl. 2007). In this 

regard, the geneticall) unaltered mouse is not the rodent of choice tor in vivo models of human 

prostate cancer (Shir'li ct al. :WOO), The reasons for this include the observation that mice are 

resistant to the induction of prostatic tumors by chemical carcinogens as well as differences in 

anatomy and pathophysiology (Shirai ct al. 2000). Transgenic mouse lines are available in which 

prostate carcinomas preferentially occur (Gn.'cn cl al. J 998; Shirai ct al. 2000). but arsenic has not 

~cn tested in these models . Rats generally are considered a better rodent model of prostate cancer 

because prostate lesions can be chemically induced and in the early stages are androgen dependent 

(\hirai et 41 1. }OOO). However, arsenic bio-kinetics in rats is very dissimilar to that in humans or mice. 

and rats are considered a poor model tor human arsenic toxicology (Aposhian and ApC)shian ~006). 

Furthermore. although pentavalent methylated arsenicals are complete carcinogens and tumor 

promoters in rats (W'lIlibuchi et al. 2004), they do not target the prostate. Thus, at present. whole 

rodent prostate models of inorganic arsenic carcinogenesis are not available. 

/~~.::>~n i c ~ X p~-~-~~:.~ ~ i1rl-:,~U ~;:1 n ':':.-)-r-o-"'-·· ·-<'-. l-t:-C-:_-C-.~~--i--.c-~:-r-._-._-.~~~_-.l 

The tirst evidence that inorganic arsenic was associated with prostate cancer in humans came from 

Taiwan in the late 19S0s (\ :hen <t al. 1988; Table I). This was a follow-up study that focused on 

dose-response relationships between arsenic and cancer in a population exposed to high levels of 

arsenic in the drinking water from local artesian wells. The population studied was from the area of 

endemic " blackfoot" disease in southwest Taiwan. a disease involving the peripheral vascular 

dysfunction likely due, at least in part, to arsenic exposure (Chell et al. 1985). Although the original 

study had not looked at cancer ofthe prostate (CI1<It "' al. 1985), the subsequent study found a 

remarkable association between arsenic exposure and prostate cancer mortality in this population 

(Chell d al. 1988). In this regard, the age-standardized mortality from prostate cancer in the group 

expnsed to the highest levels of arsenic in the drinking water (;::0.60 ppm) was nearly 6-fold greater 

than that of the general population in Taiwan. In addition, when drinking-water arsenic. levels were 

strati lied « 0.30 ppm, 0,30-0.59 ppm and ;::0.60 ppm), a significant dose-response relationship 

occurred between arsenic level and age·adjusted prostate cancer mortality. The exposed population 

lived in a relatively slUall area and had similar lifestyles, diets! living conditions. and 

sociodcmographk characteristics compared with those of nearby unaffected villages, prompting the

authors to conclude that the striking differences in cancer mortality between these groups could be 
explained ··solely by the difference in arsenic concentrations in drinking water" (Chen t'l .. tl. 1(88). 

~
--.- .. -- --.-
~. -" .: -.:~~.~:. .~.~ . -- - .-

~.. -''':.~~::~-.'::~':.'::':~ 

. -- - -

Table 1 

Epidemiologic studies of arsenic exposur~ :lrj prostate cancer In humans . 

hup:/ ( WWW. pllbm~Jc~ntral. nih.gov/artie Il!rcnJcr. fcgi '!artid=22J 5216 9/8/2008 
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ChlOrine, Human Heatth. and the Environment: 

The Breast Cancer Warning 

A Greenpeace Report 
1993 

An emerging body of evidence sug~~sts that contami"tation of ',he environmr.nt v.1th 
chlol ine-t:..ased synthc.:tic rl'\emic::ls may be M import..Jnt i xtor ~ n tie ;:Plti~miC of breast 
r-.ancer tak..ng place <:1CfOSS the wor1d. 

These chemicals-called organochlorines-are btlilding up abs.:llutely everywhere In the 
!="::tnl;t-in the air and water, in the food ch¢in, in the tissues of "lildlife, and in 00 .. own 
bodi~s. Un:vcrsal organoc~Jorine contamination "as CI/ready b?en imnlicared in regionnl and 
g:obal di!ll"ase epidemics ;n people and wildlife, Including imp::!red n .. production, 
development, lmm~.Jne function aM oehavtor The new evidence t~Iat nov; links th ese 
chemicals to brC'a~t canr;er rel:'lforces ihe fAct that organochlorines pose a serious threat to 
h;.rm."ln health anrl the environment 3.nd &hould be phased out. 

Crgancchlorines are by no m~!Sns the only risk factor for breast cancer, and their role In 
:!'Icidence of the iJisease r.JS not Y3t been provan, beyond a doubt, according to ;.;\(Iet 
CCll:ntific C'~anvards, dut the evidel"Ce is strona1y CoUggestive, ;'.nd it is not pr~tical. 
responsible, or ethic..,j to wait for proof ~efor~ taking :'Ction to protect Y'lorr.,n 's heelth . 
Enough Is known now .. iJout the effects of organoohlorines on human he.Jlth to ju;;tify 
preventive action now. 

The Broast Cancer Epidemic 

In vlrtu3lty evmy nabcn i:l the world, breaut .::ancer Incidence is rifini1, 3specia1ly amon~ 
older women. Since ;;:bout 1930, the dise.:we has been Increa~ilJg steadJly at a rate of 1 ~o 2 
p~rcent annu.Jlly in Indu$tnafized countries. The~e increase!'; :Ire mirrored by ril"=ing rntos of 
many other ~nccrs. "lore recently a,e bre:'lSt cancer eraidemic has spread to d-::vcloping 
nations. as well. 

In the Ust d1cade, breest Cf'ncer mcidence In mnny nations has shot up even rllQr'e rap:dIy, 
inCfE' :..:sing by 4 I'ercent Jnnually in the U.S., m~kin~ breast ctlnc ~r now th ... most common 
01 al: canCElrs among women, In many devt3foping n3uon .... ;ncidence r ... tes of the disca5u 
ha .... e begun to Increase, as ' .. "'ell. 9~' the year ?:OOO, breaot cancer is expected to loll 1 million 
"'/omen each year. 

Sreast Cancer Risk Factors 

Recognl': ..,;d 113k factors for brei>st cancer-aenetic inhent"lnce, reprodt..:ctive dnd hormonal 
factor\3, and dJeHtco:ount for an cstin/;:rted ::'0 to 30 percent of '.;. il breast cancer Incidence. 
Olh:.,lr factors. includmg alcohol consumption and expcsure to radiation from nuclear tests 
:lnd mammograms, also ~ ppear to playa roU, but the majorl~ of breast canr:er rcmsms 
iJnexnlalned. 

There t!: d earty a r~lationE"ip between sex hormones-._spocl;s;.ay t. levat(.d levels of 
~:$trogen~and increa£ed brp.ast cancer r.:'tK Further. tho types of breast cancn,r riring most 
rJpioiy are those that ;espond to estrogen. Chan~es in reproductIVe ler.avior and olh..:...,. 
hormonal factors-number of cl'l':dren ..... nd age at tirst and ;,:Ist chl lcibirth, USI! of 
;::o.,traceptiycs '3nd~·str c.gen r~,,'acement therapy, for bxample·:-.ccount for a portion of 
!:ire,st Ci;>.nc~r :isk but do not ell olam ch 'lnges in horm on::1l status :"at '.'Iould lead 10 the 
:nrge- '3Cr'lh! incr~ases in bre"tst <:ancer ~hat . ·re takin') place. E},pooure to industrial 
;i1.lmlc3JS, jnciudinQ orr:Clnochlorin€.&-Romo? of ...,hlc.h mImIc or ii1 f.lriiO.'fc V,lth :he action of 
r,.J;ura~, hormones-m.,lY explain :joma of the l'lcrease. 

"'~e rc!e of diet"lry f;.:lt In br:':;..lSt .;::.ncer nSf( is ccntro'; t::rs:91 . flal!cns ',.ith r, 'gil per -:cplta f::it 
'make .' Iso 11;..." I"Hgrl br .. ast c::lncer r::t~s, qnd Increased ,'at conSUr'r:-,tlon r eems b b~ 

'i'5oCJatod Wit. l mod,: '.t rncre>1 'i«'l." In brC:>',t c ' ncer r..:;k. 8th' f.Jt c:cn"urt .~bon leods to ('se 
',1tn the degree of moustrlr"i l;': c.:non, ~OIlutlOn. and other corfoun ding factor!'; correl3tions of 
tJdlonal fr;t trlta!,.e and bn ast canc'!( r~tes may fndlcRt~ .:;n ul"d'?rlvlna .. ~al :"J o''h ~ r tn"'n It'll 

http://www.acereport.org/chlorinc,html 
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. South Bay Salt Ponds 
I Restoration t'r,""!ct 

Project Area Ponds: 
,~".'orano" Abo..,. 

Le-w.1 

'~ProJ.ct Pond. ae/ow 
,.. M •• " r,d., l ...... f 

Othsr Art!ils: 
Po"d. Controll.d by 
C"'Y,I/ 
Ponds Controtl.d by 

• Loc .. j Government. 

~e.."tmg Mfllfln 

_Pl .. "nctd Re.totWd 
=-M .. ,.h 

r.llh~r rh.\I1 ,"w.llnpmg 
hl'uses, llftil..:c!s. Jnd. 

..:ummuilities. 

,,~::::, '\' . ' . '. 
.~ . s:.. .---=--

~ ': C~G EcologicM • ., R •• rv.. 
Don Edw.rds N .. tion.J 

Wi/dlifw Refuge 

rhere .m! other 

..:h.dlengcs to meet in 
restoring thtse ponds. 
.nnong them exoti..: 
species. Tht: Bay is 
hJrdlyoJ pristine sys
tem. Hih:hhiking 
upportunists from 
around the globe have 
displaced indigenous 
species. Oyster drills, 

~Iilnilil dams. .md 
Asian dams have mp
planted native mol
lusks. Mitten ilnd 

~ __ II! miles 

green crabs are com

peting with hometown 

Dungeness and red nxk 
aabs. In .my restoration 

scenolrio, exotics consti-

Blcydkts on tht 81)'TraU rl't:: 
Pond A 12 in Alviso ridt by ~'ll 
(lImShfU drtdgt ustd by ~_.J' 
to maintain thl! salt pond :rev 

tute a potential wet blanket_ 

Among Morris's most significant concerns. 
is the ea.stern red fox. a canid thal is far more 

disposed than the smaller native gray fox to tl~ j 

age in wetland areas. When the red foxes come 
Reyes Bird Observatory. indjcates the ponds are say its supporters. their concerns mwt be in. the rails dj~ppear. he ohserves. 
not merely convenient habitat for shorebirds; addressed. Recreation is a case in point. More problematic thiln the fox. ev~n. is 

Ihey are absolutely essential. "These restored lands will be an oasis in dn Atlantic cordgrass- 'ipartina altern~/1IJra-J. :'1 ' 

The ponds. says Warnock. provide t.:riticaJ urban landscdpe • .a tremendous source of solace its numerous hybrid forms. It differs from tl!,"" 
foraging habit .. t dod shelter for at least 20 for many people," ,says A.(orris. "So providing native West COilst .;ordgrass. Sptlrt;na {olios,." 

, . A joint task torce also tackled the issue of to work." 
_ • _____________ .. ___ -..1.--_ • _________ _ 

'" -t'\" tt ' : '; ,.: 'J <) ,, ; ;" I , 
,- , 
: 'I (c:: ~ , .. - ,.. 

0:1 O,}', 
IIlalees a 101 of Ihings 10 Ireallhe 30 million gallons of wasle<ta18r USD receives every day! Here are some hiBhliBhls 

of whal we use 01 our Irealmenl planl durinB our 24/ 7 operalians: 

1,100,000 gallen' .,f woler . 97'S of which is recycled. 

53,000 kilowatt hou," of rleclricily. about.?, 120 limes what is used in a typical home, We 

produce 30,,; 01 our electricity ourselves, decreasing our daily billirom 14J45to /3,650, 

1.200 go lions of chlcrim' bleach ~ch.:tlon to disinfect ;he Ireated ~K1ste'MJler. Our bleach is 

aiJ,,_u~?:"!'~!!,:!.s.!!:.r:,!ger Iha!!..C/orox, 
764 ITHles cf pipf"line 10 gellhe ~ltOslewoler from olllhe homes and businesses /0 USD . 

.,tSO QoJk!ls (;f pcl :,:m'r -: "('fJ)jc~ lls 10 improve Ireatmenl effidency. 

! ~I)O 0(J. 'cn~ .. :f Fe I j • • ";!:!:'" <;hl :1 ;rl~~ . . a purpl;sh-bro~vn liquid conlaimng loIs of /,on - 10 

reduce c:orroslon and improve Irl'almcnl . 

.. 
i . , 

// 
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"rreated se\vage still contaminated 
• Threat to human, 
environmental health 
called questionable 

BI_!!C~UI~a~- F.I~_ch.!. _ 
STAFF IYRITER 

ALAMEDA - Chemicals sus
!Jccted of interferln~ With hor· 
mane systems In humalls .Uld 
Wildllfe are leaching out of con· 
sumer products and Into waste
water, where Ihey end up In the 
Bay and beyond, according to a 
report released W.dnesday, 

The bulk of Ihe pollution ap
pears to be tr:lpped by sewage 
treatment plant., designed to 
strip bacteria. sediments and 
metals Cram wastewater but not 
these so-caHed endocrlDe-dll!
rup!1D&.compounds. 

What does escape 18 both 
w.:U-stlldled and inconsequen
tial. countered Industry repre-
. ...,ntaU,,",s on Wednesday, The 
t'Ompounds are rapidly broken 
down 10 waterways and pose ,,0 
thr .. at to humans or Wilrlllfe, 
they said, 

"What you've got Is a triumph 
uf analytical chemistry, that "" 
can measure things this low.
said Martan Stanley, senior dt
r<etor of the Amerlc'1llI Chem
Istry Council, whteh represents 
chemical manufacturers. 

Contamination found In 
treated emuent, she added. 
' doesn't meet anyenvlron
mental criteria- for harm, "ThIS 
Is a non·event." 

The report was complied by 
the Envlrollmental Working 
Group with ,ss"'tance from the 
EdSt Bay Munlr lpal Utility Dis
rrlct. It tested raw sewage and 
treated emuent for the presence 
of three common chemtcals 
thought to meddle With hor
monal systems: Phthalales, 
his phenol-a, ,lIld Irlclosan. 

Phthala te .• ~,d blsphenol·_ 
Ire rommon plastic .lddltlvr.'1; 

I hr. ronner ~ u·r. onen wwd to 
:'tunt'n pJastJrs or bind [ra
'l ran('''~ . rhe 'ilUer to make 
:~ I l ... t!r ""ltlt'fprl-:nf .. ;! d . , : , ; lI t 

:he ... helr life of (,, "'Ill:d fOlln . rn-
!c:;;m IS ; he : Irl l1,.'I' im{n d lt fl t O. 

,~:.lI1y .mt1 ·b:l(,Il'r!.ll " t JilP"" 

' llC i l hpa~tc:s . Ili, h , ltkq('IlI ..,. 
'" j ' ll 11ILI mildrw bath JILl'S Hlrl 

.:' dor't ',dUli,( '.hl l l : liI~(,k'i . 

l l 'wH4f' .... ;11lI~\1 1·"l1 :11'11" I", 'm 
,I. H "ld ! 11 _ '" I ' ! .. 1I1o ~ " 1) 
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FRANCOIS ROOlaARl, Laboratory Supervisor at EBMUD, shows 
how the liquid extractor works that tests the water, 

homes, a coln·operated laundry, 
a diaper service, a hospItal. and 
various manufacturers, Analysts 
found at least one of the three 
compounds In 15 of the sam
ples. 

The study also elC1llllned 
Ihree samples of treated emuent 
destined for the San Francisco 
Bay from f;BMUD's Oakland 
water treatment plant. AIIlhree 
contained the compounds but at 
considerably lower levels. 

"We know It's gOing In, we 
know at least some of it IS going 
out, and we know that's not 
good: said Bill Walker, Envi
ronmental Working Group's 
West Coast preSident, 

But Steve Hentges, director 
of the American plastic Coun
drs polycarbonate business 
unit, countered that effects at 
concentrations found In the 
Ireated effluent - In many 
GlSes, below I part per blllion 
- are well known and -far 
below' the level that can cause 
harm to aqHatic "peeles. 

The state, meanwhile. 
doesn't know what to muke of 
I he data. Mllre than 22 million 
Californians drink water rrom 
I he Sacramen to and ColorJdo 
I i><rs. 'rerc lvll1l( bodies: In 
. 'faler sp(~:Jk . for rr '-'tiled 'it:\va,1{e 
IfI.m S,H.·r, lm~nto. La'i Vt'l{ilS 

111 1.1 il'l IIC f' d,!; ,;·h. i ,', mfl ~ lI ' 
Hi I" ,>; , Yet '.\o' ,!l t'r 01 1 ... 1(11 t'i ,II (' •. 11-

! 'r fll a In" !If/ I " " I' ,in'd l u 
'Ifl lulnr " ,r ,' IV L Ji d o l'lll H'· , li; 

~ : "fillg I • • 111 ,,0\11,,1 ,'Xt', JJ I 
I I c hJI.I( Ilf' Ul rfJl~rl 'dh-1i1 1/1 

I • I !; ." I. ', I 

"It I. dllIlcuit to test for en~ 
crtne (dISrupting compounds),· 
said California Department of 
PublIC Health .pokeswoman Lea 
Brooks, "We have insufficient in
formation regarding how much 
- If any - of these chemicals 
make It through the wastewater 
treatment process. natural deg
radatIOn. and drinking water 
treatment.· 

The results come as new sci
ence buttresses the notion thai 
these chemiCals. In minute 
amounts and parttcularly when 
mixed together, pose a threat to 
our health, 

The bottom line. say those In
volved In the study, Is the need 
for a <'OmprehenslVe chemical 
policy that keeps potentially 
harmful compounds out of 
products and encourages less
toxic i1Iternattves, 

"Treatntent plants, frankly, 
for not being designed to re
move these types of compolUlds, 
do a pretty .I(ood job,· said Ben 
Horenstein, EBMUD's enViron
mental services director. 

'That said, Ihe Bay Is Im
paired. From ,I national poUry 
p<r.pectlve, from" :,Ime pohcV 
I" '''pertlve. let'. rrally think 
,Ihoul what we're dOln~ to (Jur 
-nvlronrnrnt :ulfi puttlnl( down 
I he ,1r:lln . 

II dm'sn 't lake II lot tn p"l"n· 
'1 ,lI ly ill tt'cfrn' Uld L' :HlS(" cndo-
• J IIU' · ,IJ,"illlp t lJlg ('\Trlts In ,Ill 

:'1 11 ,111,.. 1- lIvlrrJIIIIU' Ilt. '· 

'-: . ~ fl' ; u~ t 110LlfJ'.' S' ,:;:.:d 'IJ( ." ·Jfi'J
. , ··.iH l' jllt'W 'j ~"If.J ,!t".; I)Jf1l Of II 
1 /I I: ~ .\. ' . ' ; 

The chemical! 
• • • • • • • • • I 

PHTHAlATES: A family 
chemicals used to make pic 
and vinyl soft and nexible ar 
10 bind synthetic fragrances 
inks and colors to other con 
poundS, such as cosmetics 
Phthalate. are ubiquitous in 
environment yet break dowr 
readily, Exposure is linked II 
male reproductive system p 
lems. 

BISPHENOl-A: An addit 
originally developed as a sy' 
thetlc version of estrogen, uo 

, to make plastlc shatterproof 
and 10 extend the sheH lifa o· 
canned foad, Many studies f 
a wide array of adverse healt 
effects at low levala, partJculi 
to exposura In the womb. 

TRICLOSAN: The active I 
gradient In most ant~bacteri; 
soaps and detergents, anti-g 
glvitis toothpastea, and odor· 
eating shoe insoles. Classifte 
as a 'possible" carcinogen b' 
!he IntematJonai Agency for F 
search un Cancer. Found to 
cause thyroid dlaruptlon In 
frogs at low levals, 

The products . . . . . . . . . . 
PHTHALATES: Found in 

perfumes, cosmatfcs, lotions 
and other per9Ort8I care prod· 
uCls containing Ihe word ' fra
grance" In the ingredient list; 
nail polish; flexible polyvinyl 
chloride (PVC) plastics, In
cluding some toys, IV lublng 
and building products; adhe-

I siVeS, inks, pill coatings and 
30me delergenls. 

BISPHENOL-A: Used to 
make polycsrbonate, or "shat · 
terproof ," plastic, including 
hard plastiC water and baby 
bottles: plastiC silverware; 
Laxan products; -No. 7" plastic 
plastic linings in lood and be ... -. 
erage cans; some dental seal
.lnts. 

fAICLOSAN: Added to 
most ,mti-bacterral products, .1'., 

', Iuo ling Mnd , aap, detergents 
. lnli-YlilqIVltis" 'oothpaste. 
. :Ip.aninq ~rc(jucts, shot! In
,,,/o',s , pl.ls tlc "unrng boaroJs, 
1;,Jth " ·, ' IS. \1ost products r. ,)n 
/.JIJ".Iltq rdr.lo,<tn 'j:it .1 Ijf d~( ·fl· ! 

'. t , f! '" J" " "" 
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First Direct Link Found Between Bacteria In Drinking Water And 
Stomach Ulcers 

::~ip()ceOally (Jun. 9, 1999) - Harrisburg. PA -
Penn State Harrisburg researchers report they 
have found the first direct link between the 
presence of a bacterium in Pennsylvania drinking 
water and stomach ulcers. 
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The research team headed by 
Katherine H. Baker, assistant 
professor of environmental 
microbiology, revealed this week it 
has tied Helicobacter pylori in well 
water and clinical infection in 
persons drinking from that supply. 
Helicobacter pylori is an organism 
linked to the cause of at least 75 
percent of all stomach ulcers and 
two types of stomach cancers. 

The Penn State Harrisburg 
researchers made the association 
between water containing H. pylori 
and the infection through tests of 
private wells supplying drinking 
water to individual households, 
Interviews with residents who 

consumed the water found a statistically significant correlation 
between presence of the bacterium and cases of stomach 
ulcers. 

Baker said drinking water is generally considered safe when 
coliform bacterium is not present. But the ulcer-causing 
bacterium was found in coliform-free water samples, she 
added. "What this really means is that our current methods for 
testing drinking water may be saying that water is fine while H. 
pylori may actually be present," she said, 

The research findings, released at a meeting of the American 
Society for Microbiology in Chicago, was described by the team 
as the first to "demonstrate a direct link between contaminated 
drinking water and stomach ulcers." Baker said the study 
Involved private , untreated water supplies and not municipal 
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Ulcer Home Remedy 
Stomach Ulcers Cured Naturally Using Simple 
Grocery Store Items 
www.SimpleUlcerCure.com 

H.pylori: The full story 
They are not telling you everything about H. pylori. 
learn more today! 
www.siberianligernaturals.com 

Vitamin U - Ulcers 
Eliminates Acid Reflux & Heartburn. 100% Effectiv 
to cure ulcers. 
www.uniflora.us 

Water Test Kits 
Do-it-yourself Water Tests Bacteria, ph, chlorine, 
lead & more 
FilterWater. com 

Seed health 
Tools, technology and services for detection of pia 
pathogens. 
www.primediagnostics.com 

Related Stories 

-,:::. ... ;'f!',J S~lt I~cr~ao~_e~ Ulcer~bug Virulenc 
.l.'~~.J ,r" "1 ,A , d),,' SCientists have 
: ''=1.~{~ Identified yet another risk from a hig 

'- . salt diet. High concentrations of salt 
in the stomach appear to induce gene activity in th 
ulcer-causing bacterium Helicobacter pylori, 
making ... > read more 

Michigan Scien.tist Creates First Model Of 
Dynamic Relationship Between Ulcer-Causing I 
Pylori Bacteria And Their Human Hosts .. . . _' 
' . <,.c.' _ Half of all American adults hav,e an alien 
life form growing in their stomachs. Most of us will 
1: • . _ _ • • _ _ _ , : __ J: • • __ •• __ • • • ___ .... _ .. . . . _ 1-_ •• _ 1... __ _ 

I. tt ..... / ; . "., ,, .. .... : . . _ .. .. . 1. . :1. . -. • 1 .. I I I ''', r< ,'' r ""~" I .. ·._·· __ .. r •• 



.. \nswer 

I 
AnswerlD 
2111 

I Last Updated 
j 06/24/200901 :04 PM 

, 
--> Print Answer 

. .-J Email Answer 

Page I l)f I 
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'Mly is radon in drinking water a health concern? 

\,15Wl-)r 

Radon gas decays into radioactive particles that can get trapped in your lungs 
when you breathe it. As they break down further, these particles release small 
bursts of energy. This can damage lung tissue and increase the chances of 
developing lung cancer over the course of a lifetime. People who smoke have 
an even greater risk. Not everyone exposed to high levels of radon will develop 
lung cancer. However, radon in indoor air is the second leading cause oflung 
cancer. About 20,000 deaths a year in the U.S. are caused by breathing radon in 
indoor air. Only about 1-2 percent of radon in the air comes from drinking 
water. However breathing radon released to air from tap water increases the risk 
oflung cancer over the course of your lifetime. Some radon stays in the water; 
drinking water containing radon also presents a risk of developing internal 
organ cancers, primarily stomach cancer. However this risk is smaller than the 
risk of developing lung cancer from radon released to air from tap water. Based 
on a National Academy of Sciences report, EPA estimates that radon in 
drinking water causes about 168 cancer deaths per year: 89% from lung cancer 
caused by breathing radon released to the indoor air from water and 11 % from 
stomach cancer caused by consuming water containing radon. Additional 
information on radon in drinking is available at 
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present). Higher turbidity 
levels are often associated 
with higher levels of disease
causing microorganisms 
such as viruses, parasites 
and rome bacteria. These 
organisms can cause 
symptoms such as nausea, 
aamps, diarrhea, and 
associated headaches.. 

Viruses (enteric) zero TT~ Gastrointestinal illness (e.g., Human and animal 
diarthea, vomiting, cramps) fecal waste 
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0.010 Increased risk of cancer 

1.0 Anemia; infants & young 
children: nervous system 
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0.060 Increased risk of cancer 

0.10 Liver, kidney or central 
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0.080 increased risk of cancer 
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Potential Health 
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MRDL=4.01 Eyelnose irritation; 
stomach discomfort, 
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MRDL=4.01 Eye/nose irritation; 
stomach discomfort 
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Agenda 21 --Reduction of world population by 80-90% Page lot4 
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Agenda 21 --Reduction of world population 
by 80-90% 

" .. population growth rates have been 
declining globally, largely as a result of 
expanded basic education and health 
care. That trend is projected to lead to a 
stable world population in the middle of 
the twenty-first century ... The current 
decline in population growth rates must 
be further promoted through national and 
international policies that promote 
economic development. social 
development, environmental protection, 
and poverty eradication, particularly the 
further expansion of basic education, 
with full and equal access for girls and 
women, and health care, including 
reproductive health care, including both 
famify planning and sexual health, 
consistent with the report of the 
International Conference on Population 
and Development.-- UN document 8/19-
2,. Programme for the Further 
Implementation of Agenda 21 

)( 

Most people have no idea what it means when the (global) State is ultimate 
with no recourse or appeal to the law of God. Life is very, very cheap to the 
criminal architects of the NWO. 

The main aim of Agenda 21 is to control the world and "reduce" human 
population. War is one very efficient vehicle for 'population control,' no? A war 
is already on. Nations appear to have been taken over by internationalists 
whose goal is world population reduction. Or a main goal at any rate. While the 
UN speaks vaguely it in terms of population control, insiders say the actual 
objectives are far more pernicious. It is all documented, all in the open, in 

various places, and it appears to be coming to a head. The 'world' rulers it seems think only they 
have a right to rule, indeed to live ... no one else will have rights except in terms of Orwellian 
transvaluations of language, if IT is allowed to stand. It is not population but thee consfiscations of 
lands by the eiltes and the gross energy-consuming hyperreal civilizations that these have built for 
themselves, buttressed by the military-industrial complex making war all over the earth at the 
expense of the poor. 

Much is uncertain, but enough is known (the goals, the Agenda) not to trust anything that comes out 
of the controlled establishment media. Wake up your neighbors. Get away from TV. It is all 
propaganda designed to numb you and fatten you for the possible slaughter or slavery. Begin doing 
penance for your sins as we all must. Prepare to help our neighbors. 

Those who do not believe the elites can be so wicked have not paid attention to billions who died in 
20th century wars which were waged to launch the globalist League of nations and, when it aborted, 
the UN one world Plan with the US, Britain and Israel at the lead, all controlled by international 
finance. It is tho new Anglo-American-Israeli colonialism dominating through the ruse of "world" 
institutions which they set up for this very purpose. Some suggest it is why Gorbachev and Reagan 
in concert allowed the Berlin wall to come down so suddenly, 200 years after the French Revolution 
in 1989. It was all theater and preparation, they say. 

http://tcmews2.com!Agenda2l.html 4/13/2010 



DEPOPULATION AGENDA 

There are still large numbers 01 people amongst the general public, in academia, 
and flspeciatly those who work for the corporate media, who are stU! in denial about 
the on--the-record stated agenda tor giobal population reduction, as wei as the 
cansequences of this program that we already see unfokting 

\Ne have COfll)iled a compendium of evidence to prove that the elite have been 
obsessed with eugenics and its modem day incamation. population control. fo( well 
over 100 years and Itlat goal d global populaoon teductioo is stil in full force to this 
day. 

The World's Elite Are Discussing Popul.tlon RMluctlon 

As was reoort"!d only :ast oanth by tbe Loc:;joo Times, a 'secret billionaire club" 
meeting in early May which took place In New York and was attended by David 
Rockefeller, Ted Tumer, Bill Gates Bnd others was focused around "how their 
wealth could be used to slow the growth of the world's popuI2ltion". 

We questioned establishment media spin which portrayed the attendees as kind
hearted and concerned philanthropist:! by pointing out that Ted Tumer has publicly 
advocated shocking populatjon reduction proorams that would cull the human 
population by a staggering 95%. He has also called for a one child 

policy to be mandated by governments in the ~~I:~I~~~!'l~~~~:i~i' enforced by means of taxes on each subsequent 
.Q.f2Qm.m which includes secret police and ~mity 
pregnant women from their homes and performing 

Of course, Turner comp4etety rails to follow his 0Yrtf1 rules on how everyone else 
should live their Iwes, having r;ve children and owning no less Ihan 2 million acres 
of land. 

In the t!Wd wortd. Twn8r has contributed litera"y billions to population redLJCtion 
namely through United Nat!ons progmms. leading the way for the likes of Bm & 
Melinda Gates and Warren Byffet (Gates' father has long been a :cading board 
member of Planned Paren~:Wgd and a top eugenicist). 

The notion that these elitists merely want to slow population growth in order to 
Improve health is a complete misnomer. Slowing the growth of the world's 
population while also improving its health are two Irreconcilable concepts to the 
elite. Stabilizing world population Is a natural byproduct of higher living standards, 
as has been proven by the stabilization of the white population In the west Elitists 
like David Rockefeller have no interest In 'slowlng the growth of world population" 
by natural methods, their agenda is firmly rooted In the pseudo-science of eugenics, 
which is all about 'culling" the surplus population via draconian methods. 

David Rockefeller's legacy 16 nOt derived from a well-meaning "philanthropic" urge 
to improve health in third world countries, it is born out of a Malthusian drive to 
eHminate the poor and those deemed racially inferior, using the justification of social 
Darwin,..,. 

As is ......... 'rmented in Alex '/gnes' seminal film gnggame, Rockefeller's father, John 
D. Rockefeller, exported eugenics to Gennany from its orig,"s in Britain by 
bankrolling the Kai&er WittBlm Institute which later would form a central pillar in the 
Third Reich's ideology of the Nazi super race. Aft. the fa~ of !he Nazis, top 
German eugenicists were protected by the allies as the victDfious parties fought 
over who would enjoy their "expertise" in the post-war world. 

As Dr Len Horq,vitz writes. "In the 1950s, the Rockefellers 
reorganized the u.s. eugenics movement in their own family offices, 
with spinoff population-control and abortion groups. The Eugenics 
Society changed its name to the Society for the Study of Social 
Biology, its current name." 

"The Rockefeller Foundation had long financed the eugenics 
movement in England, apparently repaying Britain for the fact that 
British capital and an Englishman-partner had started old John D. 
Rockefeller out in his Oil Trust. In the 1960s, the Eugenics Society of 
England adopted what they called Crypto-eugenlcs, stating in their 
official reports that they would do eugenics through means and 
instruments not labeled as eugenics." 

"With suppot1 from the Rockefellers, the Eugenics Society (England) 
set up a sub-committee called the International Planned Parenthood 
Federation. which fo( 12 years had no other addreu than the 
Eugenics Society. This, then, is the private. International apparatus 
which has set the world up for a global holocaust, under the UN ftag: 

In tt'Ie latter t\atf of the 20th century, eugenics merely changed its face to become 
known as "population control". This was crystaHized in Nali.mal S(,;urity StlfJy 
• 'gm-rdnjym "00, a 1974 geopolitical strategy document prepared by Rockefeller'S 
intjmate friend and fellow Bilderberg member Henry Kissinger, which targeted 
thirteen countries for massive population reduction by means of creating food 
scarcity. sterilization and war.Henry Kissinper: In the now declassified 1974 
document. National Security Memorandum 200. KissInger outlines the plan to use 
food scarcity as a weapon in order to achieve population reduction in lesser· 
developed countries. 

http://www.thenewalexandrialibrary.com!depopulation.html 
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PERFECT EXAMPLE OF HOLL YIMlOD 
PREDICTIVE PROGRAMMING - REMEMBER 
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