HARMFUL SIDE-EFFECTS OF WATER TREATED WITH SILICOFLUORIDES
Prof. Roger Masters, Dept. of Government, Dartmouth College 

Historical Background

The studies described below are the result of my collaboration with a remarkable chemical engineer named Myron J. Coplan.  Over a decade ago, I heard a scientific presentation about the high levels of lead and manganese in the blood of violent criminals in California.    It occurred to me that if lead and manganese were responsible for violent crime, areas with pollution from these two heavy metals would have higher crime rates.  With funding from the EPA, I conducted and published studies that confirmed this expectation.  A national radio talk-show host described this research of an Ivy League professor who had the bizarre idea that crime was cause by pollution.    Mr. Coplan, who had professional expertise in dealing with toxic chemicals, called me to ask if I knew anything about “silicofluorides.”   I’d never heard of them, and we agreed to work together.  What follows is the result of a decade of collaboration and friendship with this remarkable scientist who taught me a great deal about both chemistry and the dangerous way government agencies like the CDC can cover up scientific facts.

Introduction

Over 150 million Americans face the anomalous situation of drinking water that is treated with toxic chemicals that have never been properly tested for safety. Hydrofluorosilicic acid and sodium silicofluoride are residues of extracting uranium from phosphate rock that are currently used for over 90% of water fluoridation in the U.S.   When either of these silicofluorides (SiF) is added to a water supply, published research has identified biological effects of the "residue" of partially dissociated silicofluoride  molecules.   These effects increase both immediate "uptake” of environmental lead to blood and long term “absorption” of lead in body organs.   Resulting changes in brain chemistry influence social behavior and call into question the policy of using these chemicals in treating public water supplies in the U.S.     

Although the wisdom of water “fluoridation” has been debated for over 50 years, evidence of the essential differences between chemical compounds used for this purpose should no longer be ignored.    It is not feasible to fluoridate water by adding free fluorine (F-), and the cost-benefit calculus of using SiF rather than NaF necessarily differs. The effects of NaF have been tested, but the Public Health Service approved SiF usage in 1950 without testing for safety on the “assumption” that the “dissociation” of fluoride would be complete (as is the case for NaF).  After publication of the first studies of harmful side-effects of this substitution of SiF, in 2002 the National Toxicology Program “nominated” SiF for study on the ground that their “toxicology” was not known – but no results of such a study have been released.     

I. Silicofluorides Increase Uptake and Absorption of Lead from the Environment.    

Where SiF is used, the innate biological system of removing ingested lead (bonding to metallothioneins and excretion in feces) is compromised or bypassed.  As a result, where there is lead from environmental exposure (from any source, like chips from lead paint in old housing, industrial pollution, lead stored in soils, or lead in first draw water at the faucet) or consumer products, there is more uptake of lead into blood and subsequent absorption of the lead in bodily organs.   SiF treated water therefore increases overall “bioavailability” of lead from the environment, harming society by the following mechanisms.

A. Silicofluorides do NOT dissociate the same way sodium fluoride does; rather Westendorf found they leave a "residual" compound that doesn't occur when sodium fluoride dissolves into sodium ion & fluoride ion.   

B. The residue from SiF apparently increases uptake of lead from the environment by increasing permeability of stomach membrane (opening the tight junctions between cells) so that ingested lead is more likely to enter the blood instead of being excreted after binding to metallothionein. 

C.  SiF increases the threat to normal behavior from high blood lead insofar as greater permeability of the blood brain barrier increases the exposure of brain cells to the effects of lead on brain chemistry (see section III below).

D.  The SiF residue can also facilitate absorption of lead into the body’s organs and bone (for long term storage), thereby further increasing the total effects of ingested lead. 

E. Evidence shows that, controlling for other risk factors, community averages of children’s blood lead levels are significantly higher where silicofluorides are added to water than where fluoridation uses sodium fluoride or water is not artificially fluoridated (except for some naturally fluoridated waters akin to SiF treated water).

1. Effects of exposure to old houses with lead paint and first draw water with over 15 ppb of lead -- major factors in children's blood lead -- are significantly worse where there is also SiF in water (Fig. 1).  

2. SiF also exacerbates higher lead absorption associated with race because blacks are more likely to be lactose intolerant, and with poverty because calcium deficient diets increase lead absorption  (Figs. 3a-b).

II. Silicofluorides Inhibit Acetylcholinesterase. 

A. Acetylcholine (ACh) is an excitatory neurotransmitter (like an ON switch for a neuron), and an enzyme called acetylcholinesterase (AChE) breaks down ACh (like an OFF switch).    

B. AChE inhibition causes excitation (there's more ON if the OFF is turned OFF).  For example, an AChE inhibitor called Aricept is being used to slow down loss of memory in early Alzheimer's Disease by increasing activity in the hippocampus.   Other studies show AChE inhibition increases aggressive behavior in young males.

C. Westendorf found that SiF also acts as an Acetylcholinesterase inhibitor.

III. Lead Neuroxicity And Behavior.  

A. Higher blood lead levels are associated with harmful effects on brain chemistry and behavior by reducing dopamine function.

B.  Lead has long been known to lower IQ scores, and recent data show the percent of children with high blood lead (> 10µg/dL) is significantly associated with a community’s lower average scores on 9 standardized (MCAS) tests in Mass. schools.

C. Exposure to lead pollution, as recorded in the EPA’s Toxic Release Inventory, significantly increases county-level rates of violent crime. 

D. The ban on leaded gas significantly lowered rates of violent crime in the U.S.  The correlation between leaded gas sales in a year and violent crimes 17 years later is about 0.97, an association due to the sharp decline in offenses by individuals around 17 years old.  Apparently, prenatal exposure to aerosol fumes from leaded gas had an irreversible effect on brain development and self-control of aggression, which would explain the time lag between ending sales of leaded gas and lower crime rates.

IV. Behavioral Effects of Water Treated with Silicofluorides.  

Published statistics show that use of SiF is associated with higher rates of violent crime in the U.S. controlling for up to a dozen socio-economic and demographic factors.   

A. Violent crime rates are even worse in populations exposed to both lead pollution and SiF (Figures 2a-b).  These outcomes are probably due to the combined effects of greater absorption of lead from the environment and AChE inhibition. 

B. While statistics measuring learning disabilities and substance abuse are not as abundant or reliable as national crime statistics, available evidence indicates SiF is also associated with higher rates of learning disabilities and substance abuse.

V. Policy Implications. The addition of SiF to public water supplies was approved in 1950 without testing.   Toxicology of these compounds was not studied until the National Toxicology Program recommended them for testing in 2002, but results of this study are still not known.  Considering the costs of violent crime (imprisonment averaging around $25,000 per offender per year) and special education (averaging around $15,000 per student per year), the hitherto unsuspected side-effects of adding SiF to water may cost  American taxpayers billions of dollars a year.  Therefore we have proposed a moratorium on SiF usage until it is PROVEN to be safe and without these effects.

VI. New Finding: Lead Leaching from Brass. Another effect recently demonstrated by laboratory experiments by Maas et al. occurs due to increased lead in public water when SiF is combined with the use of chloramine (instead of chlorine) for disinfection, a practice resulting in greater leaching of lead from BRASS fixtures including meters, faucets, etc. (Table I).

          *FOR MORE INFORMATION, SEE: http://www.dartmouth.edu/~rmasters/AHABS.
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Statistical Significance of Analysis of Variance (ANOVA):

Main EFFECTS


% Houses pre 1940: p = .00901, F 21.17


90th percentile 1st Draw Lead > 15ppb: p = .0101, F 6.75


Silicofluoride use: p = .0177, F 5.63

Interaction effect


silicofluoride use * 1st Draw Lead in Water: p = .0422, F 4.18

Source: Masters & Coplan, "Water Treatment with Silicofluorides and Lead Toxicity," International Journal of Environmental Studies, 56: 435-439 (1999), Fig. 1.




FIGURE 2a.
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Lead Pollution: EPA Toxic Release Inventory: solid bars = present; diagonal stripes = no lead pollution.

Source: Roger D. Masters, "Biology and Politics: Linking Nature and Nurture," Annual Review of Political Science 4 (2001), 345-369, Figure 4a.
Figure 2b
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Source: Roger D. Masters, "Biology and Politics: Linking Nature and Nurture," Annual Review of Political Science 4 (2001), 345-369, Figure 4b.
Figure 3a:
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	Number Tested
	VBPb>10(g/dL Odds Ratio Risk Ratio

                          HiF/LoF      

	Low SiF
	    127
	       10      .079      232/79 =

	High SiF
	    612
	      142      .232        2.9


Note that among Blacks in NHANES III sample, blood lead levels over 10µg/dL are substantially more frequent than among whites (Fig. 3b below). Almost all Blacks with high blood lead (including the 2 individuals with average wealth) were in counties with high exposure to silicofluoride treated water.  With the exception of 2 individuals of average wealth who were exposed to silicofluorides, those Blacks with high blood lead tended to be poor (all with poverty-income ratio =/<3 and almost all =/<2).  That is, race, poverty, and exposure to silicofluorides are associated with higher risk of dangerous lead levels (as found in other samples).
Source: Myron J. Coplan, et al., “Confirmation of and Explanation for Elevated Blood Lead and other disorders in children exposed to water disinfection and fluoridation chemicals,” Neurotoxicology 28 (2007), 1032-1042.    

Figure 3b:
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	Number Tested
	VBPb>10(g/dL Odds Ratio Risk Ratio

                          HiF/LoF      

	Low SiF
	    110
	       0       .00     .032/.00 =

	High SiF
	    310
	      10       .032      infinite


 Note that ALL White children in NHANES III sample who had blood lead over 10µg/dL were relatively poor (income/poverty ratio =/< 2) and lived in counties with a high exposure to silicofluoride treated water.

Source: Myron J. Coplan, et al., “Confirmation of and Explanation for Elevated Blood Lead and other disorders in children exposed to water disinfection and fluoridation chemicals,” Neurotoxicology 28 (2007), 1032-1042.
Table I*

                      Maas 2006 Water Lead Data Illustrating Enhanced Brass Corrosion

                        By Combinations of Water Fluoridation and Disinfection Agents                      

                                                 Water Lead (ppb) Found After Overnight Dwellb 

    Agenta Combinations               During 6 weeks of Flow-through Exposure 
                                                 18 Sample       6 Samples                               

                                                Grand Mean  Last 2 weeks  Peak Value Effect of F agent
(a)  CA + FSA                               60                    39                 300      

(b)  CA, extra NH3 + FSA            61                    98                 150       b/c 2.1, 2.8, 3.0           

(c)  CA, extra NH3                        29                    35                    50    

(d)  CA, extra NH3 + NaF            36                     51                100        d/c 1.2, 1.5, 2.0

(e)  CL + FSA                              202                    45             1,000       e/g  1.8, ??   5.3              

(f)   CL + NaF                              151                  107                210       f/g   1.3 1.2  1.1        

(g)  CL alone                                115                    88                190

Notes: (a) Agents added as 2 ppm: CA=chloramine; CL=chlorine; FSA=fluosilcic acid;

              NH3=ammonia in solution; NaF=sodium fluoride in solution; pH held at 7.2-7.5   

         (b) Three samples taken per week for six weeks
Note that combining chloramine disinfection with fluorosilicic acid water treatment (“FSA”), whether or not with extra ammonia, roughly doubles lead leaching from brass.    Compared to choramine, chlorine greatly increases lead leaching from brass, but fluorosilicic acid also seriously increases lead leaching associated with chlorine.

*Sources: Richard Maas et al., “Effects of fluoridation and disinfection agent combinations on lead leaching from leaded brass parts, Neurotoxicology 28 (2007), 1023-1031; Myron J. Coplan, et al., “Confirmation of and Explanation for Elevated Blood Lead and other disorders in children exposed to water disinfection and fluoridation chemicals,” Neurotoxicology 28 (2007), 1032-1042.    
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Sheet1

				Two Way ANOVA - Violent Crime/ResPop, 1991

				DichPb:		None		Present		Totals:				DichPb:		None		Present

				1841		313		2154						<10%		0.002707		0.004315

				<10%		0.002707		0.004315		0.00294				>11%<79%		0.003095		0.004418

				365		81		446						>80%		0.004322		0.007276

				>11%<79%		0.003095		0.004418		0.003335

				119		35		154

				>80%		0.004322		0.007276		0.004993

				2325		429		2754

				Totals:		0.00285		0.004576		0.003119

		Source:		Sum of Squares:		Mean Square:		F-test:		P value:

		Trich*%SiF (A)		2		0.000515		0.000257		26.053852		0.0001

		DichPb (B)		1		0.000621		0.000621		62.869268		0.0001

		AB		2		0.000053		0.000027		2.708764		0.0668

		Error		2748		0.027136		0.00001

		There were no missing cells found.  10 cases deleted with missing values.

				†woWay ANOVA - Violent Crime/ResPop, 1985

				DichPb:		None		Present		Totals:				DichPb:		None		Present

				1871		317		2188						<10%		0.002056		0.003002

				<10%		0.002056		0.003002		0.002193				>11%<79%		0.001913		0.003193

				427		88		515						>80%		0.002965		0.004606

				>11%<79%		0.001913		0.003193		0.002132

				130		38		168						0.0001

				>80%		0.002965		0.004606		0.003336				0.0001

				2428		443		2871						0.1762

				Totals:		0.002079		0.003178		0.002249

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.00017		0.000085		17.442501

				DichPb (B)		1		0.000291		0.000291		59.778476

				AB		2		0.000017		0.000008		1.737157

				Error		2865		0.013948		0.000005

				There were no missing cells found.  10 cases deleted with missing values.

				NOVA: SIF & POPULATION DENSITY - VIOLENT CRIME 1991

				DichdPopSQMi:		<39.12		>39.12		Totals:

				1069		1085		2154

				<10%		0.002261		0.00361		0.00294

				163		283		446

				>11%<79%		0.002494		0.00382		0.003335

				25		129		154

				>80%		0.001829		0.005606		0.004993

				1257		1497		2754

				Totals:		0.002282		0.003822		0.003119

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.000062		0.000031		3.201982		0.0408

				DichdPopSQMi (B)		1		0.000702		0.000702		72.229554		0.0001

				AB		2		0.00012		0.00006		6.168441		0.0021

				Error		2748		0.026719		0.00001

				There were no missing cells found.  10 cases deleted with missing values.

				==================

				ANOAV- %SIF& POP DENS - VIOLENT CRIME 1985

				DichdPopSQMi:		<39.12		>39.12		Totals:

				1069		1085		2154

				<10%		0.002261		0.00361		0.00294

				163		283		446

				>11%<79%		0.002494		0.00382		0.003335

				25		129		154

				>80%		0.001829		0.005606		0.004993

				1257		1497		2754

				Totals:		0.002282		0.003822		0.003119

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.000031		0.000016		3.236618		0.0394

				DichdPopSQMi (B)		1		0.000348		0.000348		72.07555		0.0001

				AB		2		0.000104		0.000052		10.804757		0.0001

				Error		2865		0.013826		0.000005

				There were no missing cells found.  10 cases deleted with missing values.

				=========================

				ANOVA - % SiF & Pop Dens - Marijuana Possession 1995

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		470044.944283		235022.472141		1.186008		0.3056

				DichdPopSQMi (B)		1		1.14E+07		1.14E+07		57.382143		0.0001

				AB		2		319827.511459		159913.755729		0.806982		0.4463

				Error		3124		6.19E+08		198162.647275

				There were no missing cells found.  10 cases deleted with missing values.

				DichdPopSQMi:		<39.12		>39.12		Totals:

				1306		1125		2431

				<10%		27.806279		276.3		142.80255

				229		299		528

				>11%<79%		20.257642		219.609		133.148

				32		139		171

				>80%		18.75		308.23		254.05848

				1567		1563		3130

				Totals:		26.518188		268.295		147.252

				#################################

				ANOVA - % SiF and Pop Density - Marijuana Poss/cap 1995

				DichdPopSQMi:		<39.12		>39.12		Totals:

				1306		1125		2431

				<10%		0.001879		0.00196		0.001917

				229		299		528

				>11%<79%		0.001245		0.001608		0.001451

				32		139		171

				>80%		0.001345		0.00188		0.00178

				1567		1563		3130

				Totals:		0.001776		0.001886		0.001831

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.000109		0.000054		5.850503		0.0029

				DichdPopSQMi (B)		1		0.00002		0.00002		2.156455		0.1421

				AB		2		0.000013		0.000006		0.676637		0.5084

				Error		3124		0.029019		0.000009

				There were no missing cells found.  10 cases deleted with missing values.

				~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

				3WAY ANVA - % SiF, %Black, Pop Density - Violent Crime 1991

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.000014		0.000007		0.891537		0.4101

				DichdPopSQMi (B)		1		0.000554		0.000554		70.741261		0.0001

				AB		2		0.000095		0.000048		6.093405		0.0023

				Dich%Black (C)		1		0.000674		0.000674		86.070019		0.0001

				AC		2		0.000028		0.000014		1.759681		0.1723

				BC		1		0.000202		0.000202		25.835898		0.0001

				ABC		2		0.000027		0.000013		1.712772		0.1806

				Error		2737		0.021432		0.000008

				There were no missing cells found.  15 cases deleted with missing values.

				DichdPopSQMi:		<39.12		<39.12		>39.12		>39.12		Totals:

				Dich%Black:		<.0857		>.0857		<.0857		>.0857

				889		179		704		379		2151

				<10%		0.002017		0.003451		0.002391		0.005867		0.002937

				96		67		179		102		444

				>11%<79%		0.001611		0.00376		0.002373		0.006323		0.003325

				21		4		76		53		154

				>80%		0.001823		0.001862		0.003561		0.008539		0.004993

				1006		250		959		534		2749

				Totals:		0.001974		0.003508		0.00248		0.006219		0.003115

				~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

				3 Way ANOVA - % SiF, %Black, Pop Density - Violent Crime 1985

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.00003		0.000015		3.647193		0.0262

				DichdPopSQMi (B)		1		0.000202		0.000202		48.675707		0.0001

				AB		2		0.000075		0.000038		9.048038		0.0001

				Dich%Black (C)		1		0.000344		0.000344		82.940612		0.0001

				AC		2		0.000035		0.000018		4.261116		0.0142

				BC		1		0.000066		0.000066		15.894727		0.0001

				ABC		2		0.000002		0.000001		0.294811		0.7447

				Error		2854		0.011849		0.000004

				There were no missing cells found.  15 cases deleted with missing values.

				DichdPopSQMi:		<39.12		<39.12		>39.12		>39.12		Totals:

				Dich%Black:		<.0857		>.0857		<.0857		>.0857

				899		189		711		386		2185

				<10%		0.001776		0.00237		0.001796		0.00381		0.002194

				151		68		191		103		513

				>11%<79%		0.001067		0.001987		0.001768		0.004432		0.002126

				26		4		85		53		168

				>80%		0.001307		0.002948		0.002428		0.005818		0.003336

				1076		261		987		542		2866

				Totals:		0.001666		0.002279		0.001845		0.004124		0.002248

		~~~~~~~~~~~~~~~~~~~~~~~~

		Multiple Regression - Violent Crime 1991

		Beta Coefficient Table

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		INTERCEPT		-0.026874

		**%SiF		0.000922		0.00019		0.076136		4.847215		0.0001

		UNEMPLOYMEN…		0.000064		0.000017		0.062928		3.693542		0.0002

		PC INCOME BL…		-3.96E-09		8.09E-09		-0.007926		0.489639		0.6244

		PC INCOME		1.28E-07		2.63E-08		0.108872		4.869223		0.0001

		MEDIAN GRADE…		0.000504		0.000095		0.140963		5.304905		0.0001

		MEDIAN YEAR …		0.000014		0.000006		0.039495		2.411564		0.0159

		% GRADUATE …		-0.000058		0.00001		-0.178521		5.719072		0.0001

		% RURAL		-0.000041		0.000002		-0.376415		20.749842		0.0001

		% BLACK		0.00008		0.000004		0.351002		20.358866		0.0001

		CONFIDENCE INTERVALS

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		INTERCEPT

		**%SiF		0.000549		0.001295		0.000609		0.001235		23.495494

		UNEMPLOYMEN…		0.00003		0.000098		0.000035		0.000092		13.642253

		PC INCOME BL…		-1.98E-08		1.19E-08		-1.73E-08		9.36E-09		0.239747

		PC INCOME		7.65E-08		1.80E-07		8.48E-08		1.71E-07		23.70933

		MEDIAN GRADE…		0.000317		0.00069		0.000347		0.00066		28.142022

		MEDIAN YEAR …		0.000003		0.000026		0.000004		0.000024		5.81564

		% GRADUATE …		-0.000078		-0.000038		-0.000075		-0.000041		32.70778

		% RURAL		-0.000045		-0.000037		-0.000044		-0.000038		430.555948

		% BLACK		0.000072		0.000088		0.000074		0.000087		414.483444

		0000000000000000000000000000 1985 Multiple Regression

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		INTERCEPT		-0.005056

		**%SiF		0.000368		0.000133		0.044933		2.779132		0.0055

		UNEMPLOYMEN…		0.000076		0.000013		0.106014		5.988623		0.0001

		PC INCOME BL…		-9.92E-09		5.69E-09		-0.028883		1.742151		0.0816

		PC INCOME		9.53E-08		1.91E-08		0.115025		4.989345		0.0001

		MEDIAN GRADE…		0.000205		0.000069		0.081833		2.971707		0.0030

		MEDIAN YEAR …		0.000003		0.000004		0.01226		0.719065		0.4722

		% GRADUATE …		-0.000022		0.000007		-0.096468		2.965084		0.0031

		% RURAL		-0.000027		0.000001		-0.349944		18.728391		0.0001

		% BLACK		0.00005		0.000003		0.313211		17.565442		0.0001

		CONFIDENCE INTERVALS

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		INTERCEPT

		**%SiF		0.000108		0.000628		0.00015		0.000587		7.723575

		UNEMPLOYMEN…		0.000051		0.000101		0.000055		0.000097		35.863607

		PC INCOME BL…		-2.11E-08		1.25E-09		-1.93E-08		-5.50E-10		3.035091

		PC INCOME		5.78E-08		1.33E-07		6.39E-08		1.27E-07		24.893561

		MEDIAN GRADE…		0.00007		0.00034		0.000091		0.000318		8.831041

		MEDIAN YEAR …		-0.000005		0.000011		-0.000004		0.00001		0.517055

		% GRADUATE …		-0.000036		-0.000007		-0.000034		-0.00001		8.791723

		% RURAL		-0.00003		-0.000024		-0.000029		-0.000024		350.752619

		% BLACK		0.000044		0.000056		0.000045		0.000055		308.544769

		000000000000   1991 VIOLENT CRIME - INCLUDING LEAD TRI

		Count:		R:		R-squared:		Adj. R-squared:		RMS Residual:

		2763		0.591104		0.349404		0.34704		0.002611

		Analysis of Variance Table

		Source		DF:		Sum Squares:		Mean Square:		F-test:

		REGRESSION		10		0.010073		0.001007		147.796837

		RESIDUAL		2752		0.018756		0.000007		p = .0001

		TOTAL		2762		0.028828

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		INTERCEPT		-0.027544

		**%SiF		0.00092		0.00019		0.075943		4.8378		0.0001

		UNEMPLOYMEN…		0.000063		0.000017		0.061569		3.613315		0.0003

		PC INCOME BL…		-4.11E-09		8.09E-09		-0.008224		0.508329		0.6113

		PC INCOME		1.25E-07		2.63E-08		0.106494		4.759563		0.0001

		MEDIAN GRADE…		0.000503		0.000095		0.140865		5.304415		0.0001

		MEDIAN YEAR …		0.000014		0.000006		0.040471		2.471649		0.0135

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		% GRADUATE …		-0.000058		0.00001		-0.178167		5.711105		0.0001

		% RURAL		-0.000041		0.000002		-0.37451		20.63119		0.0001

		% BLACK		0.00008		0.000004		0.350998		20.37102		0.0001

		Pb REVISED		5.75E-10		2.76E-10		0.032237		2.084019		0.0373

		CONFIDENCE LEVELS

		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		INTERCEPT

		**%SiF		0.000547		0.001292		0.000607		0.001232		23.40431

		UNEMPLOYMEN…		0.000029		0.000097		0.000034		0.000091		13.056048

		PC INCOME BL…		-2.00E-08		1.18E-08		-1.74E-08		9.20E-09		0.258398

		PC INCOME		7.36E-08		1.77E-07		8.19E-08		1.69E-07		22.653437

		MEDIAN GRADE…		0.000317		0.000689		0.000347		0.000659		28.136823

		MEDIAN YEAR …		0.000003		0.000026		0.000005		0.000024		6.109049

		Confidence Intervals and Partial F Table

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		% GRADUATE …		-0.000078		-0.000038		-0.000075		-0.000041		32.616723

		% RURAL		-0.000045		-0.000037		-0.000044		-0.000038		425.64601

		% BLACK		0.000072		0.000088		0.000074		0.000087		414.978452

		Pb REVISED		3.39E-11		1.12E-09		1.21E-10		1.03E-09		4.343136

		000000000000000000 MULTIPLE REGRESSION WITH LEAD - 1985 VIOLENT CRIME

		Count:		R:		R-squared:		Adj. R-squared:		RMS Residual:

		2880		0.528666		0.279488		0.276977		0.001916

		Analysis of Variance Table

		Source		DF:		Sum Squares:		Mean Square:		F-test:

		REGRESSION		10		0.004085		0.000408		111.289119

		RESIDUAL		2869		0.010531		0.000004		p = .0001

		TOTAL		2879		0.014616

		VARIBLE

		Beta Coefficient Table

		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		INTERCEPT		-0.005445

		**%SiF		0.000369		0.000133		0.044967		2.78246		0.0054

		UNEMPLOYMEN…		0.000075		0.000013		0.104711		5.912973		0.0001

		PC INCOME BL…		-1.00E-08		5.69E-09		-0.029148		1.758839		0.0787

		PC INCOME		9.34E-08		1.91E-08		0.112758		4.886333		0.0001

		MEDIAN GRADE…		0.000204		0.000069		0.081715		2.96867		0.003

		MEDIAN YEAR …		0.000003		0.000004		0.013083		0.767395		0.4429

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		% GRADUATE …		-0.000022		0.000007		-0.096048		2.953384		0.0032

		% RURAL		-0.000027		0.000001		-0.348244		18.62328		0.0001

		% BLACK		0.00005		0.000003		0.313227		17.573922		0.0001

		Pb REVISED		3.77E-10		2.02E-10		0.029715		1.864238		0.0624

		CONFIDENCE LIMITS

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		INTERCEPT

		**%SiF		0.000109		0.000629		0.000151		0.000587		7.742081

		UNEMPLOYMEN…		0.00005		0.0001		0.000054		0.000096		34.963253

		PC INCOME BL…		-2.12E-08		1.15E-09		-1.94E-08		-6.45E-10		3.093516

		PC INCOME		5.59E-08		1.31E-07		6.20E-08		1.25E-07		23.876248

		MEDIAN GRADE…		0.000069		0.000339		0.000091		0.000318		8.813

		MEDIAN YEAR …		-0.000005		0.000012		-0.000004		0.00001		0.588895

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		% GRADUATE …		-0.000036		-0.000007		-0.000034		-0.00001		8.722476

		% RURAL		-0.000029		-0.000024		-0.000029		-0.000024		346.826563

		% BLACK		0.000044		0.000056		0.000045		0.000055		308.842749

		Pb REVISED		-1.96E-11		7.73E-10		4.42E-11		7.09E-10		3.475382
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				Two Way ANOVA - Violent Crime/ResPop, 1991

				DichPb:		None		Present		Totals:				DichPb:		None		Present

				1841		313		2154						<10%		0.002707		0.004315

				<10%		0.002707		0.004315		0.00294				>11%<79%		0.003095		0.004418

				365		81		446						>80%		0.004322		0.007276

				>11%<79%		0.003095		0.004418		0.003335

				119		35		154

				>80%		0.004322		0.007276		0.004993

				2325		429		2754

				Totals:		0.00285		0.004576		0.003119

		Source:		Sum of Squares:		Mean Square:		F-test:		P value:

		Trich*%SiF (A)		2		0.000515		0.000257		26.053852		0.0001

		DichPb (B)		1		0.000621		0.000621		62.869268		0.0001

		AB		2		0.000053		0.000027		2.708764		0.0668

		Error		2748		0.027136		0.00001

		There were no missing cells found.  10 cases deleted with missing values.

				†woWay ANOVA - Violent Crime/ResPop, 1985

				DichPb:		None		Present		Totals:				DichPb:		None		Present

				1871		317		2188						<10%		0.002056		0.003002

				<10%		0.002056		0.003002		0.002193				>11%<79%		0.001913		0.003193

				427		88		515						>80%		0.002965		0.004606

				>11%<79%		0.001913		0.003193		0.002132

				130		38		168						0.0001

				>80%		0.002965		0.004606		0.003336				0.0001

				2428		443		2871						0.1762

				Totals:		0.002079		0.003178		0.002249

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.00017		0.000085		17.442501

				DichPb (B)		1		0.000291		0.000291		59.778476

				AB		2		0.000017		0.000008		1.737157

				Error		2865		0.013948		0.000005

				There were no missing cells found.  10 cases deleted with missing values.

				NOVA: SIF & POPULATION DENSITY - VIOLENT CRIME 1991

				DichdPopSQMi:		<39.12		>39.12		Totals:

				1069		1085		2154

				<10%		0.002261		0.00361		0.00294

				163		283		446

				>11%<79%		0.002494		0.00382		0.003335

				25		129		154

				>80%		0.001829		0.005606		0.004993

				1257		1497		2754

				Totals:		0.002282		0.003822		0.003119

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.000062		0.000031		3.201982		0.0408

				DichdPopSQMi (B)		1		0.000702		0.000702		72.229554		0.0001

				AB		2		0.00012		0.00006		6.168441		0.0021

				Error		2748		0.026719		0.00001

				There were no missing cells found.  10 cases deleted with missing values.

				==================

				ANOAV- %SIF& POP DENS - VIOLENT CRIME 1985

				DichdPopSQMi:		<39.12		>39.12		Totals:

				1069		1085		2154

				<10%		0.002261		0.00361		0.00294

				163		283		446

				>11%<79%		0.002494		0.00382		0.003335

				25		129		154

				>80%		0.001829		0.005606		0.004993

				1257		1497		2754

				Totals:		0.002282		0.003822		0.003119

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.000031		0.000016		3.236618		0.0394

				DichdPopSQMi (B)		1		0.000348		0.000348		72.07555		0.0001

				AB		2		0.000104		0.000052		10.804757		0.0001

				Error		2865		0.013826		0.000005

				There were no missing cells found.  10 cases deleted with missing values.

				=========================

				ANOVA - % SiF & Pop Dens - Marijuana Possession 1995

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		470044.944283		235022.472141		1.186008		0.3056

				DichdPopSQMi (B)		1		1.14E+07		1.14E+07		57.382143		0.0001

				AB		2		319827.511459		159913.755729		0.806982		0.4463

				Error		3124		6.19E+08		198162.647275

				There were no missing cells found.  10 cases deleted with missing values.

				DichdPopSQMi:		<39.12		>39.12		Totals:

				1306		1125		2431

				<10%		27.806279		276.3		142.80255

				229		299		528

				>11%<79%		20.257642		219.609		133.148

				32		139		171

				>80%		18.75		308.23		254.05848

				1567		1563		3130

				Totals:		26.518188		268.295		147.252

				#################################

				ANOVA - % SiF and Pop Density - Marijuana Poss/cap 1995

				DichdPopSQMi:		<39.12		>39.12		Totals:

				1306		1125		2431

				<10%		0.001879		0.00196		0.001917

				229		299		528

				>11%<79%		0.001245		0.001608		0.001451

				32		139		171

				>80%		0.001345		0.00188		0.00178

				1567		1563		3130

				Totals:		0.001776		0.001886		0.001831

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.000109		0.000054		5.850503		0.0029

				DichdPopSQMi (B)		1		0.00002		0.00002		2.156455		0.1421

				AB		2		0.000013		0.000006		0.676637		0.5084

				Error		3124		0.029019		0.000009

				There were no missing cells found.  10 cases deleted with missing values.

				~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

				3WAY ANVA - % SiF, %Black, Pop Density - Violent Crime 1991

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.000014		0.000007		0.891537		0.4101

				DichdPopSQMi (B)		1		0.000554		0.000554		70.741261		0.0001

				AB		2		0.000095		0.000048		6.093405		0.0023

				Dich%Black (C)		1		0.000674		0.000674		86.070019		0.0001

				AC		2		0.000028		0.000014		1.759681		0.1723

				BC		1		0.000202		0.000202		25.835898		0.0001

				ABC		2		0.000027		0.000013		1.712772		0.1806

				Error		2737		0.021432		0.000008

				There were no missing cells found.  15 cases deleted with missing values.

				DichdPopSQMi:		<39.12		<39.12		>39.12		>39.12		Totals:

				Dich%Black:		<.0857		>.0857		<.0857		>.0857

				889		179		704		379		2151

				<10%		0.002017		0.003451		0.002391		0.005867		0.002937

				96		67		179		102		444

				>11%<79%		0.001611		0.00376		0.002373		0.006323		0.003325

				21		4		76		53		154

				>80%		0.001823		0.001862		0.003561		0.008539		0.004993

				1006		250		959		534		2749

				Totals:		0.001974		0.003508		0.00248		0.006219		0.003115

				~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

				3 Way ANOVA - % SiF, %Black, Pop Density - Violent Crime 1985

				Source:		Sum of Squares:		Mean Square:		F-test:		P value:

				Trich*%SiF (A)		2		0.00003		0.000015		3.647193		0.0262

				DichdPopSQMi (B)		1		0.000202		0.000202		48.675707		0.0001

				AB		2		0.000075		0.000038		9.048038		0.0001

				Dich%Black (C)		1		0.000344		0.000344		82.940612		0.0001

				AC		2		0.000035		0.000018		4.261116		0.0142

				BC		1		0.000066		0.000066		15.894727		0.0001

				ABC		2		0.000002		0.000001		0.294811		0.7447

				Error		2854		0.011849		0.000004

				There were no missing cells found.  15 cases deleted with missing values.

				DichdPopSQMi:		<39.12		<39.12		>39.12		>39.12		Totals:

				Dich%Black:		<.0857		>.0857		<.0857		>.0857

				899		189		711		386		2185

				<10%		0.001776		0.00237		0.001796		0.00381		0.002194

				151		68		191		103		513

				>11%<79%		0.001067		0.001987		0.001768		0.004432		0.002126

				26		4		85		53		168

				>80%		0.001307		0.002948		0.002428		0.005818		0.003336

				1076		261		987		542		2866

				Totals:		0.001666		0.002279		0.001845		0.004124		0.002248

		~~~~~~~~~~~~~~~~~~~~~~~~

		Multiple Regression - Violent Crime 1991

		Beta Coefficient Table

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		INTERCEPT		-0.026874

		**%SiF		0.000922		0.00019		0.076136		4.847215		0.0001

		UNEMPLOYMEN…		0.000064		0.000017		0.062928		3.693542		0.0002

		PC INCOME BL…		-3.96E-09		8.09E-09		-0.007926		0.489639		0.6244

		PC INCOME		1.28E-07		2.63E-08		0.108872		4.869223		0.0001

		MEDIAN GRADE…		0.000504		0.000095		0.140963		5.304905		0.0001

		MEDIAN YEAR …		0.000014		0.000006		0.039495		2.411564		0.0159

		% GRADUATE …		-0.000058		0.00001		-0.178521		5.719072		0.0001

		% RURAL		-0.000041		0.000002		-0.376415		20.749842		0.0001

		% BLACK		0.00008		0.000004		0.351002		20.358866		0.0001

		CONFIDENCE INTERVALS

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		INTERCEPT

		**%SiF		0.000549		0.001295		0.000609		0.001235		23.495494

		UNEMPLOYMEN…		0.00003		0.000098		0.000035		0.000092		13.642253

		PC INCOME BL…		-1.98E-08		1.19E-08		-1.73E-08		9.36E-09		0.239747

		PC INCOME		7.65E-08		1.80E-07		8.48E-08		1.71E-07		23.70933

		MEDIAN GRADE…		0.000317		0.00069		0.000347		0.00066		28.142022

		MEDIAN YEAR …		0.000003		0.000026		0.000004		0.000024		5.81564

		% GRADUATE …		-0.000078		-0.000038		-0.000075		-0.000041		32.70778

		% RURAL		-0.000045		-0.000037		-0.000044		-0.000038		430.555948

		% BLACK		0.000072		0.000088		0.000074		0.000087		414.483444

		0000000000000000000000000000 1985 Multiple Regression

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		INTERCEPT		-0.005056

		**%SiF		0.000368		0.000133		0.044933		2.779132		0.0055

		UNEMPLOYMEN…		0.000076		0.000013		0.106014		5.988623		0.0001

		PC INCOME BL…		-9.92E-09		5.69E-09		-0.028883		1.742151		0.0816

		PC INCOME		9.53E-08		1.91E-08		0.115025		4.989345		0.0001

		MEDIAN GRADE…		0.000205		0.000069		0.081833		2.971707		0.0030

		MEDIAN YEAR …		0.000003		0.000004		0.01226		0.719065		0.4722

		% GRADUATE …		-0.000022		0.000007		-0.096468		2.965084		0.0031

		% RURAL		-0.000027		0.000001		-0.349944		18.728391		0.0001

		% BLACK		0.00005		0.000003		0.313211		17.565442		0.0001

		CONFIDENCE INTERVALS

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		INTERCEPT

		**%SiF		0.000108		0.000628		0.00015		0.000587		7.723575

		UNEMPLOYMEN…		0.000051		0.000101		0.000055		0.000097		35.863607

		PC INCOME BL…		-2.11E-08		1.25E-09		-1.93E-08		-5.50E-10		3.035091

		PC INCOME		5.78E-08		1.33E-07		6.39E-08		1.27E-07		24.893561

		MEDIAN GRADE…		0.00007		0.00034		0.000091		0.000318		8.831041

		MEDIAN YEAR …		-0.000005		0.000011		-0.000004		0.00001		0.517055

		% GRADUATE …		-0.000036		-0.000007		-0.000034		-0.00001		8.791723

		% RURAL		-0.00003		-0.000024		-0.000029		-0.000024		350.752619

		% BLACK		0.000044		0.000056		0.000045		0.000055		308.544769

		000000000000   1991 VIOLENT CRIME - INCLUDING LEAD TRI

		Count:		R:		R-squared:		Adj. R-squared:		RMS Residual:

		2763		0.591104		0.349404		0.34704		0.002611

		Analysis of Variance Table

		Source		DF:		Sum Squares:		Mean Square:		F-test:

		REGRESSION		10		0.010073		0.001007		147.796837

		RESIDUAL		2752		0.018756		0.000007		p = .0001

		TOTAL		2762		0.028828

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		INTERCEPT		-0.027544

		**%SiF		0.00092		0.00019		0.075943		4.8378		0.0001

		UNEMPLOYMEN…		0.000063		0.000017		0.061569		3.613315		0.0003

		PC INCOME BL…		-4.11E-09		8.09E-09		-0.008224		0.508329		0.6113

		PC INCOME		1.25E-07		2.63E-08		0.106494		4.759563		0.0001

		MEDIAN GRADE…		0.000503		0.000095		0.140865		5.304415		0.0001

		MEDIAN YEAR …		0.000014		0.000006		0.040471		2.471649		0.0135

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		% GRADUATE …		-0.000058		0.00001		-0.178167		5.711105		0.0001

		% RURAL		-0.000041		0.000002		-0.37451		20.63119		0.0001

		% BLACK		0.00008		0.000004		0.350998		20.37102		0.0001

		Pb REVISED		5.75E-10		2.76E-10		0.032237		2.084019		0.0373

		CONFIDENCE LEVELS

		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		INTERCEPT

		**%SiF		0.000547		0.001292		0.000607		0.001232		23.40431

		UNEMPLOYMEN…		0.000029		0.000097		0.000034		0.000091		13.056048

		PC INCOME BL…		-2.00E-08		1.18E-08		-1.74E-08		9.20E-09		0.258398

		PC INCOME		7.36E-08		1.77E-07		8.19E-08		1.69E-07		22.653437

		MEDIAN GRADE…		0.000317		0.000689		0.000347		0.000659		28.136823

		MEDIAN YEAR …		0.000003		0.000026		0.000005		0.000024		6.109049

		Confidence Intervals and Partial F Table

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		% GRADUATE …		-0.000078		-0.000038		-0.000075		-0.000041		32.616723

		% RURAL		-0.000045		-0.000037		-0.000044		-0.000038		425.64601

		% BLACK		0.000072		0.000088		0.000074		0.000087		414.978452

		Pb REVISED		3.39E-11		1.12E-09		1.21E-10		1.03E-09		4.343136

		000000000000000000 MULTIPLE REGRESSION WITH LEAD - 1985 VIOLENT CRIME

		Count:		R:		R-squared:		Adj. R-squared:		RMS Residual:

		2880		0.528666		0.279488		0.276977		0.001916

		Analysis of Variance Table

		Source		DF:		Sum Squares:		Mean Square:		F-test:

		REGRESSION		10		0.004085		0.000408		111.289119

		RESIDUAL		2869		0.010531		0.000004		p = .0001

		TOTAL		2879		0.014616

		VARIBLE

		Beta Coefficient Table

		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		INTERCEPT		-0.005445

		**%SiF		0.000369		0.000133		0.044967		2.78246		0.0054

		UNEMPLOYMEN…		0.000075		0.000013		0.104711		5.912973		0.0001

		PC INCOME BL…		-1.00E-08		5.69E-09		-0.029148		1.758839		0.0787

		PC INCOME		9.34E-08		1.91E-08		0.112758		4.886333		0.0001

		MEDIAN GRADE…		0.000204		0.000069		0.081715		2.96867		0.003

		MEDIAN YEAR …		0.000003		0.000004		0.013083		0.767395		0.4429

		Variable:		Coefficient:		Std. Err.:		Std. Coeff.:		t-Value:		Probability:

		% GRADUATE …		-0.000022		0.000007		-0.096048		2.953384		0.0032

		% RURAL		-0.000027		0.000001		-0.348244		18.62328		0.0001

		% BLACK		0.00005		0.000003		0.313227		17.573922		0.0001

		Pb REVISED		3.77E-10		2.02E-10		0.029715		1.864238		0.0624

		CONFIDENCE LIMITS

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		INTERCEPT

		**%SiF		0.000109		0.000629		0.000151		0.000587		7.742081

		UNEMPLOYMEN…		0.00005		0.0001		0.000054		0.000096		34.963253

		PC INCOME BL…		-2.12E-08		1.15E-09		-1.94E-08		-6.45E-10		3.093516

		PC INCOME		5.59E-08		1.31E-07		6.20E-08		1.25E-07		23.876248

		MEDIAN GRADE…		0.000069		0.000339		0.000091		0.000318		8.813

		MEDIAN YEAR …		-0.000005		0.000012		-0.000004		0.00001		0.588895

		Variable:		95% Lower:		95% Upper:		90% Lower:		90% Upper:		Partial F:

		% GRADUATE …		-0.000036		-0.000007		-0.000034		-0.00001		8.722476

		% RURAL		-0.000029		-0.000024		-0.000029		-0.000024		346.826563

		% BLACK		0.000044		0.000056		0.000045		0.000055		308.842749

		Pb REVISED		-1.96E-11		7.73E-10		4.42E-11		7.09E-10		3.475382
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