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In the current Environmental Protection Agency (EBAdCenter for Disease ContrCDC)
literature the Agencies claim that even microbigdbgre confused by the facts that some
Escherichia (E.) coli are pathogens and some bogdéory cultured nonpathogens used as
indicators for water contaminatioBs. coli K-12 is an indicator which has been cultivated in the
laboratory so long it has become nonpathogeni@mdtemerged as the work horse of the genetic
engineering field after scientists discovered ahmétn the 1970s to induce antibiotic resistant
genes into bacteria as a marker. The marker istossahfirm the transformation of the target
bacteria with new DNA. This made it possible toatecbacteria never before seen in nature such
as E. coli 0157:H7.

After reviewing over 100 years of medical studees] specifically those concerning the testing
procedure, it is difficult to accept the conclustbat a microbiologist with a Ph.D is still confdse
about the pathogenic nature of E. coli. Yet, ineesng current sewage and water studies, it does
appear the current sewage and water scientisteldasvtheir testing laboratories are unaware
that E. coli is a disease causing organism asasethe primary member of the coliform group and
the extremely small thermotolerant fecal coliforrougp. Could it be because these sewage and
water scientists are only allowed to work with lediory cultured nonpathogenic indicator coli-like-
forms of the common clinical enteric members ofdfolbacteriaceae? Clinical pathogenic
members include, but are not limited t@trobacter EdwardsiellaEnterobacterEscherichia
Klebsiellg Morganella ProteusProvidenciaSalmonellaSerratia Shigellg Yersinia-includes

Black PlagueHowever, that does not explain why they would kradw studies show the
thermotolerant fecal coliform test enumerates fkeaa 5% of the fecal E. coli/Klebsiella bacteria.
These are pathogens, not indicators, since theplebaty ignore 95% of the E. coli/Klebsiella as
well as many pathogenic fecal bacteria and otrsradie organisms in sewage sludge and
recycled/reclaimed water, drinking water and food.

One hundred and fifty six years after the greatdaVibrio cholera outbreak, sewage and water
scientists claim cholera and other disease causiliiprm bacteria growing in shit (feces or fecal
material) at normal body temperature 37°C (98.@%E)not of fecal origin in water. It is their
contention that actual fecal coliform contaminatioast be confirmed by growth under a controlled
temperature of 44.5°C (112.1°F), which suppresiBemathermotolerant bacteria. The final
confirmation step is to verify the presence of @i.d’he claim is that if no E. coli is present the

are no fecal pathogens present in food or watenafor problem with that is, according to CDC,
there are8,520 unique strainsf E. coli 0157:H7 thatlon't normally show um the fecal coliform
test.
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Dr. John Snow recognized in 1854 that exposureitodm fecal material in drinking water was very
dangerous and deadly as the resulting London Vitit@era outbreak demonstrated.

E. coli was identified as the first known fecallpaden to cause the deaths of newborns and their
mothers in 1985. Klebsiella was the only other &aatto have been described associate with
illness and in feces. Originally they were referte@s Colon or coli bacillus or the Bacillus (B)ic
cummunis group and Bacillus (B) aerogenes capslétsithe science matured, colibacillus
became E. coli and the group expand to include rgaauy negative coli-like-forms that fermented
lactose to produce gas and/or acid within 24-48$i0these became the tribe Eschericheae and
finally the pathogenic familignterobacteriacea@here is an exception, veterinarians still cak u

the term colibacillus for ag. coli infectionthat kills the very young.

They were all classified as coli-like-forms whegubated at the optimum growth temperature of
37°C (98.6°F). They were simply disease causingozots in the medical field. Coliforms were
adopted by the Public Health Service in 1914 ipecHic test to evaluate potential fecal
contamination of food and water. The thermotolefac&l coliform test for E. coli and Klebisella at
44.5°C (112.1°F) was developed in the belief thathigh temperature suppressed bacterial
growth from cold blooded animals, plants, soil arater that caused a false positive in the coliform
test.

However, in the last 100 years, many animal, plswmit,and water bacteria have picked up
pathogenic and antibiotic resistant virulent geesa result, at least 30 species of the coliform
group are now enteric pathogens. Some pathogemstadsv up as false positives in the coliform
test. Both coliforms and noncoliforms are suppredsethe fecal coliform test as studies show
enteric pathogen growth, including E.coli and Kiebs, is severely inhibited above 40°C and
stops at about 45°C. While the bacteria are suppces the test, they are still viable, but they
can not be cultured by standard method. The mgsbitant point is that scientists do know that
the bacteria in sludge, water and food are stiixging and multiplying at normal temperatures.
Moreover, studies done during the last 100 yea£anvincing evidence there is no reason for
regulators or scientists to be confused.

Background

We have been investigating sludge use on agri@lltand since 1989 when Kansas City, Missouri
created its sludge farm adjacent to the Alice Miftaist farm. The City generously offered to
furnish, and apply, sludge as a fertilizer. Howevtezould not furnish a comprehensive list of
chemicals and organisms in the sludge. Nor cowddptain why dairies across the country who
accepted sludge, or were adjacent to sludge famerg losing excessive numbers of cows. We
knew disease causing organisms on farms was agongirticularlymastitis(women and
animals) colibacillosisandJohne's diseasée.g. chronic wasting disease) caused by
Mycobacteriunparatuberculosis. Studies and the laws did indislat#gge use was not safe as E.
coli and Salmonella survived on grazing land foerov2 weeks. Moreover, ti@olid Waste Act
states that any infectious organisms in sewageslusuld cause it to be classified as a
hazardous waste.

When we wrote the first peer reviewed paf@utige Disposal: Sanitary Landfill-Open Dump-
SuperfundSite? against toxic sludge use on agricultural land992, it was based on the EPA's
1989 proposed 503 sludge rule which liskd&damilies of infectiouspathogensn sludge, only five
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were bacteriaCampylobacterEscherichiaSalmonellaShigédla, andVibrio Cholerae While three
of the five bacteria, E. coli, Salmonella and Sh&gare classified as coliforms, only thermotoldran
E. coli is considered to be a fecal coliform.

Today, EPA and CDC imply E. coli K-12 is the ontyasn found in water tests and it is not a
pathogen. However, even if that was the case,ladMEDaniel and J.B. Kaper documented in
1997 study, the virulent ‘pathogenicity island’fianother bacteria can be picked up by E. coli K-
12 in a single genetic step. Moreover, it would Im@tiogical for EPA tests to look for a
nonpathogenic E. coli marker in water when theeesar many infectious strains. According to
CDC, "Escherichia coli - all enteropathogenic, entexaenic, enteroinvasive and strains bearing
K1 antigen, including E. coli O157:H7" are labort&isk Group 2 infectious agents. Even though
infections may lead to death, CDC states theyrarely serious and treatment is often available."
There is no antibiotic treatment recommended fardi.0157:H7 as there is an increased risk of
hemolytic-uremic syndrome (HUS) and death fronugs.

What we didn't know at the time was the high terapee fecal coliform test stresses bacteria
which results in the suppressed growth of E. awdi stops the growth of coliform pathogens such
as Salmonella and Shigella. While the high tempeeagtops the bacterial growth due to stress,
the bacteria remain viable but they are nonculalnel by standard methods. The test ignores
CampylobacterE. coli 0157:H7andVibrio as well as many other pathogens such as the old
Superbugg&nterococcugaecium StaphylococcuaureugMRSA), Acinetobactebaumannii, and
Pseudomonaaeruginosa, Moreover, it actually suppresses arggmmany more pathogens
including the Superbudslebsiellaspecies an&nterobactespecies. There are now new
Superbugs spreading around the world sudblastridiumdifficile (C. diff), ESBL-producinge.
coli, New Delhi metallo-beta-lactamase, or NDM-1 prodgagenes in Escherichia coli and
Klebsiella pneumoniae and Aspergillus fungus. Teeest killer strain is E. coli ST131 found
mostly in urinary tract infections.

The list of pathogens was removed from the finat B3 sludge rule in 1993, and EPA's website,
because the inherent infectious characteristiasined| sludge to be treated as a hazardous waste
under theSolid WasteAct. EPA has reserved chapters in the Hazard Wastéatean Part 261 for
the treatment of infectious waste (Appendix V) digkase causing organisms, efiplogic

agents, (appendix VI). Due to the etiological agentsludge it is illegal to transport it in inteate
shipments undePart 72.3unless properly labeled and packaged -- unlas<iassified as a
biological product. This appears to be the readaaahe industry adopted the term biological
solids for sludge (e.g. biosolids).

EPA does state i503.90f the sludge rule that exposure to the pathogemganism pollutants in
sludge through direct contact or indirect contaobaigh the air, food and water could cause

death, disease, cancer, etc.. Scientists knowettad €oliform test gives no indication of the
number or type of growing pathogens in bulk or pagd sludge at normal temperature. They
know the high heat of the fecal coliform test s@sses, or ignores, all pathogens except
thermotolerant forms of E. coli and Klebsiella. yiaso know EPA allows the laboratory technician
to count up to two (2) million thermotolerant coiles per gram (Class B) and up to one (1)
thousand thermotolerant colonies per gram (ClassW)report each multigeneration colony that
can be seen with the naked eye as one individuaéba (most probable number (MPN)) or

colony forming unit (CFU). Yet, many scientists tiooe to promote sludge and publish studies
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stating all pathogens are destroyed and the reguasre strictly enforced to protect public
health.

Bacillus globigii. Emu tracer is comparable size to

coliform bacteria. Colonies after incubation fort2aurs
can be counted with the naked eye. Sample aredilut
by multiples of 10 until they may be counted. Cesiytof

http://www.environmentaltracing.info/BacteriaTrasdtml

We found that was not true in 1998. The Alice Mimkeust farm had received runoff from Kansas
City, Missouri's sludge farm for eight years. Wesected it had become contaminated. After
meeting with James Macy, Missouri DNR, and Johnm)uRegion 7 Sludge Coordinator, Macy
agreed to test for metals and Dunn agreed todegiathogens. On the appointed day, Dunn
refused to participate. When EPA refused to ddoteterial soil test we could only find one EPA
certified laboratory in Pittsburg, Kansas that vebagjree to run the standard soil te€tsality

Water Analysis Laboratory, Inc. (QWALI a sample taken from the easement acrossttges|
site leading into the farm fecal coliform was fouatdbver 650,000 colonies per 100 grams of soil.
On the actual farm one soil sample revealed E.ataver 800,000 colonies per 100 grams of soll
after growing on the test media for 24 hours anhanbation temperature of 37C (98.6F) , while
indicator fecal coliform levels were very low atlyp8,000 colonies per 100 grams of soil after
growing on test media for 24 hours at 44.5C (11R.1F

In a separate test sample taken from the oppasit@k&the field, Salmonella was also found at
over 800,000 colonies per 100 grams of soil wrelaaf coliforms were 9,000 colonies per 100
grams of soil. At the time we did not understarat fiecal coliforms were heat inhibited E. coli and
other coli-like-forms which only indicated fecalljpdion from a field of sewage fecal material.
However, we did understand growing food crops ahtlsat was contaminated made the Alice
Minter Trust and the buyers financially responsibleany damages to health caused by the
products. Yet, it was Macy's opinion that we shaddahead and farm the contaminated land
because EPA had no standards for pathogens infeeitefore, we decided it was our duty to our
children and grandchildren find out what EPA anelitidustry knew and when they knew it.

In 1996 we wrote a review for the National Sluddkafice of the 1996 National Academies of
Sciences' National Research Council (NRC) Comméttegport Use of Reclaimed Water and
Sludge in Food Crop Productibimmediately after part 503 was released, EPAa@thdrs funded
the report to support the science behind the sludlgaisk assessment. As stated in the Preface
"At the time [1993], EPA was just finalizing therP&03 Sludge Rule, and one of the major
implementation concerns was with the food processidustry's reluctance to accept the
practice." There was a direct conflict of interastthe chair, Al Page, also co-chaired the part 503
peer review committee approving the science. It aggmarent the Committee only reviewed
information supplied by EPA to support the part SQRige rule. The finding on health conflicted
with our research and EPA studies as well as dontsnpmany of which we did not find at that time.
The Committee's conclusion was less than approltimgote, "The suite of existing federal
regulations, available avenues for additional statdlocal regulatory actions, and private sector
forces appear adequate to allow, with time and &itut, the development of safe beneficial reuse
4
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of reclaimed wastewater and sludge."

This was followed in 1998 by a limited edition rew of our research on sludge ugeEADLY
DECEIT: Our Children at Risk From Sewage Sludged/Biosdlitt was evident at that time that
there was no science behind the sludge rule araubly no concern for public health. We
noted inChapter NingRisky Risk Assessment, that in a 1997 workinggpappraising the part
503 sludge rule risk assessment Ellen Z. Harristirray B. McBride, and David. R. Bouldin of
Cornell Waste Management Institute stated, "--dfsge fundamental errors in the assessment
structure, a number of untenable assumptions naemeserious omissions (whether due to
oversights or data gaps) which result in regulatithrat are not sufficiently protective.” In
response, Bob Persiasepe, the EPA Assistant Admaitus for Water, was concerned about "the
potential negative impact on the many benefits &# York citizens can realize from the
beneficial use of biosolids." Furthermore, he sdid;ould unnecessarily alarm citizens about the
threats to public health and the environment thatdraft claims may occur from the use of
biosolids."

We Were Not Alone

Government Agencies and sewage scientists claiyndbe't have a clear understanding of the
health and environmental damage caused by sprediiegse causing organisms in the
environment. These disease causing organisms @&dsghrough drinking water, sewage

effluent released to surface water, sewage ovesflowecycled for food crop irrigation and sludge
(biosolids) spread on agricultural grazing and desyl. Drinking water treatment plants are
allowed to fail 5% of the required monthly test émliforms. Plus, it would be another 24-48 hours
before it test results for E. coli are known. Réegisewage effluent used for food drop irrigatien i
also allowed to contain a certain amount of cofifsr Sewage sludge (biosolids) is allowed to
contain 2 million thermotolerant colonies per gremunted at the end of the 24 hour fecal coliform
test. Not only does the test suppress most coldand ignore other disease causing organisms,
the thermotolerant colonies of bacteria are actualported as individual bacteria.

According to CDCjn 1995-1996an estimated 6.5-33 million persons becameahffoodborne
diseases, and up to 9,000 died. CDC raised thastito 76 million foodborne illnessesli99

and dropped the death rate to 5,000. Then it stbppenting. Yet, Ralph J. Touch, Chief
Sanitarian for the federal Health and Human Sesyiseunded the alarm on foodborne illnesses in
a 1996 presentation in Scotland. He warned there &@ million cases annually. His warning was
ignored by U.S. scientists even though in the ER8&6Glandfill risk assessmefior pathogens,
microbiologist Charles Gerba estimated there wahg b-2 million foodborne ilinesses a year
caused by Salmonella. He noted Salmonella sunavegrass treated with sludge in Switzerland
for 16 months He also acknowledged tba@liforms fecalcoliforms and fecaktreptococccould
cause disease. The question no sewage scientitt t@aanswer is, why the sudden explosion in
foodborne illnesses over a ten year period?

There were scientists and others looking for ansvitezlp for Sewage Victimsvas formed in the
early 1990s to gather and disseminate informatioeledge and victims its by Linda Zander after
their dairy herd started having health problems National Sludge Allianc&vas created in 1996
by local groups across the United States with #lp bf EPA's Hugh Kaufman, Abby Rockefellow,
and Laura Orlando. Charlotte Hartman was chosée tihe National Coordinator. TiAdliance
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called on Congred® halt sludge dumping as a fertilizer. A numbkfagt sheetexposing the
corruption and danger of sludge use were issuedsexeral years. Later, individuals of local
organizations started up websites such as CarBlyder'shttp://sludgefacts.orwhich collects
studies, relevant court cases and news storieslebayso wrote the 2005 peer reviewed history
paper "The Dirty Work of Promoting “Recycling” ofrdericas Sewage SluddeHelane Shields
websitehttp://sludgevictims.corfocuses on collecting data on sludge victims actbs country.

Cornell scientists were the first to draw the wratEPA down on them when Ellen Harrison,
Murray B. McBride and David R. Bouldin at Cornelaste Management Institute wrote tkase
for Caution"in 1997/1999 focusing on the high levels of batki¢ metals and pathogens in
sewage sludge. They suggested the sludge ruledcsheuhore restrictive to match those of other
countries and EPA should have taken a "do no happfoach in its risk assessment. USDA
reviewed the paper for EPA and commented farmers @aleeady using toxic materials and
contaminated manure, in effect, that agricultusd af manure was more dangerous. The result
was EPA tried to force Cornell administrators tehdraw the "Case for Caution” and fire the
authors. In spite of the potential lost of feddéualding that go to Land Grant Colleges and
Universities, Cornell administrators refused toecavto EPA pressure. Harrison was the lead
author for the 2002 articldrvestigation of Alleged Health Incidents AssocthWith Land
Application Of Sewage SludgédHarrison also served on the 2002 National Acaderaf Science
(NAS) "Committee on Toxicants and Pathogens in @ids Applied to Land, National Research
Council" which wrote Biosolids Applied to Land Advancing Standards anacEce$. According
Harrison, the Committee drew heavily on David Léwispublished manuscripts which identifying
various areas of concern needing additional reeetlien NAS removed references crediting his
work without consulting the pand&lornell Waste Management Institidentinues to research
sludge with a statement of caution "There are rasid benefits associated with the nutrients,
organic matter, chemical contaminants and pathoteyscontain."”

EPA microbiologist David Lewis was targeted by gladegulators and sewage scientists after a
commentary published in Nature in 1996, titl&PA Science: Casualty of Election PoliticSome

of EPA's "irrational approach” to protecting publtiealth when he wrot&ludgeMagic at EPA"for
The Journal of Commerce in 1999 in which he memstitie part of the results from the Alice Minter
Trust soil tests. He also noted the Agency's dayiglak on pesticides, the lack of interest in
microorganism could lie dormant in soil for yearse lack of interest in antibiotic resistant baieter
and the lack of Congressional and media interelsbw the ocean dumping problem was solved.
Lewis' seven year campaign to change EPA sludgeypobm within resulted in a "whitepaper" to
blacken his name by EPA sludge expert John Walkeéiradustry associates. It is interesting to
note that while Walker first documented lime treatmof sludge only caused Salmonella to go
dormant for about 30 days, now that he is a regojatiudge promoter, he becomes intent on
destroying Lewis's career for revealing some ofstli@e information he did in 1973 and eventually
forcing him out of the EPA. Before Lewis' forcedimement, he investigated children's deaths
associated with pathogen contaminated sludge astegelltwo dairy farms destroyed in Georgia
where sewage scientideked a studyHe was also involved in two studies detrimeraadéwage
scientists at EPA and in the sludge industyHigh-Level Disinfection Standard fdrand-Applied
Sewage SludggBiosolids)"and’Interactions of pathogerand irritant chemicals iland-applied
sewage sludgg®iosolids). Lewis' real problem was the discovery that ategpreatment
processes don't work on some pathogens, spegifit@burvivaland transfeof HIV virus on
sanitized dentahstrumentsn 1992 as outlined in Lancet articl&€rbss-contamination potential
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with dental equipmerit

Lewis's most striking discovery was using ultrasbtmbreak up sludge biofilms (biosolids) thereby
releasing all the pathogens thought to be killedinduthe treatment process. Fine particles are
created during treatment as bacteria break dowortienic matter in sewage. Biofilms are the
result of stressed bacteria releasing slime potysaae, which bind bacteria, viruses, parasites,
protozoa together with the remaining fine inorgaamd organic particles. In effect, biological selid
or biosolids = "slime bulking" or sludge. This ditly conflicts with the Agency and Industry claim
that chemicals and toxic metals were permanentiyddy the slime. Lewis reported some of his
findings during a 2004 Hearing by the CommitteeRasources, Subcommittee on Energy and
Minerals U.S. House of Representatives titl€de' Impact of Science on Public Poliayhere he
discussed the corruption of science at EPA.

Lewis wasn't the first to discover that sewagetineat did not kill pathogens. In a 1991 German
study by D. Strauch, Institute of Animal MedicinedaHygiene, University of Hohenhienturvival
of pathogenic micro-organisms and parasitextreta, manure and sewage sludge said,
"sewage sludge is rightly described as a concemtraf pathogens" because "most pathogenic
agents can survive the treatment process" ancethage treatment process causes some of the
pathogenic disease organisms to be absorbed arsexcin faecal particles. Moreover, it was
reported that two groups of researchers had foattibgenic disease organisms will be taken up
inside food crops. Furthermore, "In any case, trecaltural utilization of hygienically dubious
sewage sludge poses a risk for the whole naticyoadamy.”

Nadya Markova and associates at the Institute ofdbiology, Bulgarian Academy of Sciences,
found in a 2010 study that even starved weakentablgecell E. coli K-12 could survive one hour
in boiling water at 100°C and 15 minutes of auteiclg at 134°C. Recovery to normal growth was
accomplished in 2 weeks by incubating at 37°C. Wuosld tend to prove EPA has no treatment
process for sewage effluent and sludge that wilbKidisease causing organisms or protect public
health.

By 1953, it was known mesophilic sporeforming stsacould be transformed in thermophilic
sporeforming bacteria. In her review, Mary Belléefl, Hopkins Marine Station of Stanford
University, noted that scientist suggested thatdsecwhich grew between 40 and 45C should be
designated "thermotolerant” forms. She found thg@mi@ sporeforming bacteria generally could
show some activity between 35°C and an upper rahg6-70°C. Of considerable interest is her
revelation that these thermophilic sporeformersedispontaneous combustion fires in hay piles.
We now know they also cause spontaneous combussnn stored sludge piles.

We should at least mention the noncoliform pathegBacillus and Clostridium strains are among
the sporeforming genera that als survive well wéteessed by lack of moisture, food, radiation
and heat. They can survive at well over 100°C. diy that but they survive radiation treatment.
As spores in sludge (or biosolids), the bacterrastavive in soil for years, or even centuries if
necessary, until the proper moisture, food and &atpre are available.

One hundred years ago, Daniel D. Jackson, labgrBtersion, Department of Water Supply, Gas
and Electricity, New York City, noted in the Journ&the American Journal of Public Health (that
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much like today), some scientists refuse to ackadge to the public that coliforms (e.g., coli-like-
forms) are of sanitary significance. He stated:

"The term B. coli as an indication of fecal contaation in water and milk has been so
often misapplied that the result has been muchusiori and frequent
misinterpretation of bacterial examinations. It bagn the custom of many
bacteriologists to throw out of sanitary consideratll bacteria which do not
absolutely conform to the so-called "typical" Blicbhere are many known varieties,
all of fecal origin and closely related to typi&alcoli, which will be described in this
paper, and there probably exist many more varietlash will be discovered in

the future. Any of these varieties, when they ogowvater or milk, have a sanitary
significance, and because of their close relatigngtl should be included in the B.
coli group.”

E. coli (Coli Bacillus or B. coli) was identifiethi1885 by the German pediatrician, Theodor
Escherich. According to the Federal Drug Administra (FDA), F. Shardinger proposed that B.
coli should be used as an indicator of fecal pafubf water in 1892. Christiaan Eijkman
suggested in 1906 that the only E. coli of sanitagyificance in feces from warm blooded animals
would grow at 46°C (114.8°F). It is difficult to darstand the scientific concept in that farm angmal
normal temperature is around 101.3°F to 103°F,evdnihuman's is 98.6°F. Scientists later
determined that E. coli found at the lower temperabf the human body would be from cold
blooded animals with no sanitary significance. 8hmger, Escherich and Eijkman thought
exposure to human feces in water was very dangelaeiso the early identification of cholera
being transmitted through drinking water.

It is impossible to believe there is still sciemtitonfusion over the coliform or fecal colifornste
after 104 years and hundreds of millions of doli&pent on studying these bacteria. As noted
above, scientists have been questioning this opif@p100 years and the tests themselves for the
past 80 years. Even the National Academies of Seieeviews (claimed studies) have questioned
the validity of EPA's testing procedures -- butefdito elaborate on the lack of science. We know
the optimum temperature for growth of pathogenictér@a is the human body temperature of
98.6F. Unlike bacteria which become stressed ardbgmant at high temperatures, when the
human core body temperature rises about 107°F stre&ie or death will occur. Yet, FDA still

uses 45°C for testing shellfish and 44.5°C for pfheds. EPA and CDC documents attempt to
create confusion in the public mind with their dgsioon of E. coli, even when they knew that no
natural forms of E. coli are harmless outside tina&n gut. Both EPA and CDC use the following
description for E. coli:

"Escherichia coli (abbreviated as E. coli) arergdaand diverse group of bacteria.
Although most strains of E. coli are harmless, tloan make you sick. Some kinds
of E. coli can cause diarrhea, while others causeany tract infections, respiratory
illness and pneumonia, and other illnesses. Stikiokinds of E. coli are used as
["lmarkers["] for water contamination—so you midigar about E. coli being found in
drinking water, which are not themselves harmful,ibdicate the water is
contaminated. It does get a bit confusing—evenitwohiologists."

The key word in this description is "markers" adigators (e.g., nonpathogenic surrogate strains)
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such adBacillus globigii spores and Fluorescent microspkéar coliform which do not yet exist
naturally in the environment. They are also callealcers". Markers have one thing in common.
While they are nonpathogenic, they carry antibio#gistant genes as a means to separate them
from natural bacteria which will be suppressed mybaotics. On the other hand antibiotic resists
genes are used by genetic engineers as "markegstablish that the transfer of desired genes
has been accomplished. On that, there is no camfusimicrobiologists. Moreover, EPA tests do
not differentiate between E. coli enteropathogesgiterotoxigenic, enteroinvasive strains, genetic
strains engineered for commercial applicationstande cloned nonpathogenic cultured
laboratory strains used as drug deliver systemgetisas tracers (markers) that are derived from
E. coli K12. L. W. Sinton described two geneticatipdified antibiotic resistant clones in 1980 used
to trace sewage pollution in groundwater. They wieedactose negative E. coli J6-2 which would
not show up as a coliform and the lactose posHiveoli PB 622.

Sinton also had a warning for us. Nonpathogenitdoictracers with antibiotic resistants genes
are not necessarily benign. Antibiotic resistaneees (R-factor) was wide spread among coliform
and fecal coliform. Moreover, "E. coli was the miysguent cause of infections among hospital
patients." If they are ingested they may transdsistance to normal gut flora or any antibiotic
sensitive bacteria a person may become infectdd Wihas since been documented these
antibiotic resistant bacteria in the gut may rensairior over four years. It has also been
documented that as these bacteria move throughgseweatment plants a higher percentage
leave the treatment process than entered it.

For their own safety researchers are not allowagsépathogenic organisms as markers which

are deliberately released in water or the enviroriras a part of their research on contamination.
Most marker cultured strains also survive poorlyhi@ environment. Researchers are well aware
that deliberately releasing pathogenic organisritswater or the environment could be classified

as an act o&gricultural bioterrorism

Contending that most strains of E.coli are harmiedi&e saying most bullets are harmless.

E. coli was the first opportunistic pathogen idkadi. What that means is, if that harmless E. coli
gets into any part of the body outside the gut fscthe blood, brain or heart, it can mess up the
rest of your life. Other types of E. coli just dailot quicker. Between the animal, human, plaoi,
and water bacteria swapping virulent genes in theag well as in sewage and drinking water
treatment plants, a high temperature fecal coliftgst to indicate human fecal contamination does
nothing to protect food, water or pubic health.

We depend on EPA and our laboratories to keep tipamrrent science, especially on pathogens
and the diseases they cause. But, according tertlieonmental Health Division, Wisconsin State
Laboratory of Hygiene, Water Microbiology for Stated Federal Agencies,

"Total Coliforms are indicator organisms used ttedebacterial contamination in
drinking water. Their presence indicates that &away for contamination exists and
organisms that cause disease may be present,lexaghttotal coliforms themselves
typically do not cause disease in healthy individtia

Yet, there are now at least 29 coliforms, besidesk, that will cause disease in healthy
individuals.
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A second part of the myth by EPA is this definition

"Fecal coliforms, a subset of total coliform ba@eare more fecal-specific in origin.
However, even this group contains a genus, Klebsieith species that are not
necessarily fecal in origin. Klebsiella are comnyassociated with textile and pulp
and paper mill wastes."

Yet, Klebsiella has become one of the enteric Suyms.

University of California scientistsave now exposed the fraudulent tests requirdeRsy.
They state:

"Whether talking about Good Agricultural PractiegsTMDL's (Total Maximum

Daily Loads) in ag-runoff water, developing fruitchvegetable microbial standards,
food safety management and certification plansgtiing regional water policy,

basing decisions on total numbers of 'Coliformteaa or 'Fecal Coliforms' is not
supported by current science. These days, theréoisof talking and a lot of

confusion. It may be helpful to look at Figure Hagalize that all 'Fecal Coliforms' are
also 'Coliforms' and some Fecal Coliforms are nativpgenic E. coli and some are
pathogenic and toxigenic E. coli . Some pathogsmsh as Salmonella are 'Coliforms’
but don't give a positive result in tests for 'Héaliforms'.”

130 Years of Science Associated with the Coliforrmd Fecal Coliform Test

Dr. John Snow was the first to use common senasgome that a polluted public well in London
was a source of the Cholera epidemic of 1854. liisrty that drawing sewage polluted water from
the Thames down river from London was the sourdé®fCholera outbreak. However, further
research indicated that an infant girl's diarrhea @umped in a leaking cesspool three feet from
that public well. It was later established that tlbreak was over by the time the pump handle
was actually removed. However, removing the pummleastopped a second outbreak when the
father of the infant came down with the Choleraghme day the pump handle was removed. Both
the infant and the father died. Unfortunately, $barce of the infants infection was never
determined. While he did not know the Vibrio ba@tevas the cause of the Cholera outbreak, he
appeared to prove his point by mapping the peoglesed and removing the handle of the

public well serving the area. Snow was able to nthleecommon sense deduction because the
part of London not affected by the outbreak wasesby a second water company which drew its
water from the Thames above the city.

In the early scientific literature enteric colidilbacteria were identified as either gram-negative
Bacillus (B.) coli or the encapsulated Bacillus)(@erogenes (gas producing). Over the last
century E. coli replaced B. coli as the prime fdzadteria and it and other coli-like bacteria
became members of the family Enterobacteriaceteeiscientific literature. It appears that the
encapsulated gram negative B. aerogenes becanmhakter aerogenes, Enterobacter
aerogenes, Pasteurella aerogenes and Klebsietigesrs. Science has shown this group of
bacteria may have variants that transform fromgan@ to anaerogenic (gas producing -- non-
gas producing) depending on the culture time asagehe opposite transformation. Salmonella
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also falls into that category.

No one seems to know the first name of von Fritghb is said to have described Klebsiella
pneumonia and K. rhinoscleromatis from feces in0OL&was isolated from a pneumonia patient in
1982 by Carl Friedlander, German pathologist, aachime known as Friedlander's or

Friedlinder's bacillus as well as Bacillus aerogefidneodor Escherich discovered B. coli in 1885
which was later named after him in 1919.

By 1903, WG Savage, MD, was aware E. coli was Boteassarily an indication of fecal pollution.
He recognized the varying virulence of human Bi aotl assumed that E. coli from other sources
was not virulent in water. The following year, Giiaan Eijkman,Dutch physician and professor of
physiology, proposed his fermentation test at 485@ positive means of separating fecal

pollution from humans and other warm blooded ansnfi@m cold blood animals and other sources.

In 1907, Eugene F. McCampbell, Instructor in Baotegy, Ohio State University, Columbus,
illustrated the potential for transmitting dise@&sa report on bacteria in public drinking cups. In
the report, The Public Drinking Cup, 59 culturedteaia were taken from public drinking cups at
ten different public water sources. Some bacteaeewinculturable, but 26 species of bacteria
were found. While the identification has changedrdhe last 100 years, some appear to be pus
causing Staph bacteria and Strep bacteria. Théeura of Staphylococcus pyogenes albus was
tested by infecting guinea pigs. The virulence naisjudged to be a great risk as it took 7 or 8
days to kill the pigs. The virulence of Bacillusospgenes was much greater, it killed the guinea
pigs in 48 hours. This appears to be Clostridiunregenes. Bacterium tuberculosis had been
documented in cups as had the transmission of lsypBne hundred years later we know the
cause of syphilis, Treponema pallidum, is stilfidiflt to culture, if at all. Bacillus coli was foul at
only two of the 10 drinking water sources. McCanipheknowledged that Bacillus coli could be
found in healthy mouths, even though it was noryreatl intestinal bacteria. He did note Bacillus
coli was found in a well along side a well travetedintry road. McCampbell didn't think this was an
indicator of fecal pollution, because the neareshouse (toilet) was 30 feet downhill from the well
He gave no indication of how deep the well was dug.

Daniel D. Jackson reported in 1911 that there weventeen known varieties of B. coli. Thirteen
had been isolated from feces or diseased conditi®een varieties were isolated from water. His
main points were that there was no "typical" Bi eslan indicator of fecal pollution and the term
was often misapplied, and misinterpreted, wheniagpb water and milk thereby creating
confusion.

When the Federal Public Health Service adoptedligaliforms of bacteria in 1914 as an indicator
of fecal contamination in food and water, littléddrmation was known about disease causing
organisms. There were basically two coli-like forafisnterest to the medical and sewage
scientists, Bacillus coli and Bacillus aerogenese@ists were aware that B. coli was
characteristic of fecal origins, while B. aerogen@s rare in feces, but it was the prevailing
documented bacteria in soil and grain.

D. H. Bergey, Laboratory of Hygiene, UniversityRénnsylvania, reported in 1919 that the optimum
growth temperature for pathogenic bacteria was°&7.5he maximum growth temperature was
found to be about 45°C. His focus was on thermeghathich show little or no growth below 40 to
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45°C. He found optimum growth for the thermophileddrdia, both non-spore forming and spore
form types, is above 50°C at between 60 and 70U@e@tly we know Nocardia is a pathogenic
soil bacteria that causes brain abcesses, mycefraamonia, and glomerulonephritis. It also
causes foaming in activated sludge wastewatemtiegatplants.

In the 1919 edition of Modern Surgery, Chambers@a@osta suggested that B. coli may be
responsible for appendicitis (inflammation of thpandix), peritonitis (inflammation of wall of the
abdomen), inflammation of the genito-urinary trgcteumonia (inflammation of the lung),
inflammation of the intestine (Gastroenteritisgptiomeningitis (infant meningitis) , perineal
abscess (infection of the soft tissues surrounttisganal canal), cholangitis (infection of the bile
duct), cholecystitis (inflammation of the gallblaatyl myelitis (inflammation of the spinal cord),
puerperal fever (childbed fever), wound infectiamsl septicemia (bacteria in the blood). Medical
studies in the latter half of the 1900s would conftheir suppositions.

The bacteriological nomenclature of B. coli wasraded in 1919 to Escherichia coli. Even though
E, coli was known to have pathogenic strains, sigengave it a harmless reputation as an
indicator of fecal pollution because it was easgrow. As it doubled ever 20 minutes at 37C
(98.6F), a colony that could be seen with the naiexdddeveloped overnight.

By 1920, Max Levine, Department of Pathology andtBaology, State University of lowa,
concluded scientists must find a way to suppresoBand/or B. aerogenes in the test

procedures before the true incidence of eitherccbaldetermined in water or feces. He
discovered that the type and ratio of chemicalsdymsd could suppress the growth of either one,
or both, as well as determine the growth rate. €&@ample given was 65,000 B. coli per C.C.
(gram or milliliter) multiplying to 1,500,000 col@s per gram within 48 hours, while B. aerogenes
decreased from 2,300 per C.C. to 20 colonies @angn 24 hours and was non-detectable in 48
hours.

Levine noted there was a significance differenceeaommended growth temperature between B.
aerogenes at 30°C and B. coli at 40°C. Levine appe@ question the fact that while the

maximum temperature for multiplication of B. colagat 45°C, the Eijkman fermentation test at 46°
C was employed for the isolation of B. coli fromteta The most important finding of Levine was
that while using peptone lactose media, all cuiweB. coli colonies grew extremely well at 43°C
within 24 hours. However, 69 percent of the B. colitures did not ferment any gas or perhaps

only a bubble in 24 hours. The difference for Bogenes was even more striking for 20 cultures.
Sixteen cultures showed no growth, 2 had slighivtiiand 2 grew extremely well.

According to Professor Joshua Lederberg, the gygteHaboratory strain of E. coli was isolated
from a human at Stanford University in 1922 andnéwally designated strain K-12. Barbara J.
Bachmann noted in 1972 that K-12 is actually thiendeve wild strain which came from a
convalescent diphtheria patient. During the inteing 50 years it was used extensively in the
teaching laboratories and by scientists workingemombinant experiments thereby creating
thousands of K-12 mutants strains. She also regphtinecreation of X-ray-induced auxotrophic
mutants bacteria that would not grow without sombaea nutrient the parent bacteria did not
require. In 1997, EPA stated the clinical parerdistof K-12 had become nonpathogenic:

12



http://thewatchers.us/1/did-scientists-fouggenl

"The strain E. coli K-12 is a debilitated strainialihdoes not normally colonize the
human intestine. It has also been shown to supaoggly in the environment, has a
history of safe commercial use, and is not knowhawe adverse effects on
microorganisms or plants."”

However, EPA said some of "Its derivatives areenity used in a large number of industrial
applications, including the production of speciakemicals (e.g., L-aspartic, inosinic, and adenyli
acids) and human drugs such as insulin and soraitogturther, E. coli can produce a number

of specialty chemicals such as enzymes which wbeltegulated under TSCA [Toxic Substances
Control Act]." For the K-12 mutants to do their n@ghey must be genetically engineered by the
insertion of new genes. When new genes were irtsestéentists also inserted antibiotic genes

as markers to prove the successful insertion. To&t important observation made by EPA was
the fact that "a major shift in nosocomial (hodpétequired) infections from Gram-positive to Gram-
negative bacteria occurred in hospital patientinduihe 1960's and the early 1970's." It has been
documented that bacteria are discharged from waséewreatment plants and may enter the
drinking water supply though water treatment pldatsause biofilms in pipes as well as
waterborne outbreaks.

By1926, H. Heukelekian was studying Bacillus coldd@acillus aerogenes in New Jersey activated
sewage treatment plants. He noted that the mapoparof a treatment plant was to significantly
reduce the number of bacteria in sewage. Howeweone understood exactly how that

happened. The working theory was that even thoogstinal bacteria were reduced, it was
"conceivable and probable” that they played an mapd role in purification of sewage. The
cultures used were incubated for 48 hours at 3&°€pecial dye was used to suppress colonies
from spreading. While Heukelekian found the dengitthe bacteria varied during the year, his
most surprising find was that the reduction of baatwas because they associated, or attached,
to the fine suspended solids (e.g. biofilms). Mas demonstrate by centrifuging the treated solids
which caused an increase in the number of bactEnaWater Environment Federation scientists
appeared to be shocked when they discovered the ghemomenon 80 years later in 2006 after
centrifuging sludge. It would appear Heukelekiarswee first to suggested flocs should be added
during the treatment process to help draw theduspended solids in liquid sewage together in
clusters to increase the concentration of soliddudge. He suggested that B. coli is also
responsible for decomposition of carbohydratesciwimcreases acidity, which decreases the
number of B. coli.

Laban Leiter, School of Hygiene and Public Healtthns Hopkins University, died before his
paper on the Eijkman fermentation test was predeaitéhe 1928 meeting of the Society of
American Bacteriologists by a colleague, in whiehstated the Eijkman test at 46°C was selective
for B. coli from fecal contamination by man andetiwvarm blooded animals in water within 24
hours, while other organisms are either inhibitedrowth or destroyed. That was a major scientific
mistake. We now know the growth of B. coli is initeldl at that temperature. The actually
inactivation temperature by moist heat is 121°Q¢E) for at least 15 min or using dry heat 160—
170°C (320-338°F) for at least 1 hour. Moreovelitdrenoted that many bacteria from cold
blooded animals reacted like B. coli when teste8l7aC, but failed to grow at 46°C. It was Leiter's
scientific opinion that these coli-like bacteriarfr cold blooded animals were of no significance
when found in water.
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J. W. Brown and C. E Skinner followed up in 193@wa study comparing B coli recovery by the
Eijkman test at 46°C (114.8°F) against the stantkstlat 37.5°C (98.6°F). It was their belief the
number should be the same with both tests. It Wsastheir belief that the coli- aerogenes group
had no sanitary significance for determining femalution and was completely suppressed by the
Eijkman test temperature. However, they also ntitatiB.coli could be found in cold blooded
animals, soil, and streams with no apparent hunodiotipn. The selling point for the test was that
false positives were much rarer with the Eijkmast tean with the standard test. They noted
several problems with the Eijkman test: 1) Eijknieoth produced fewer colonies than lactose
broth, 2) not all B. coli produced gas in 48 hau3¥ some B. coli produced gas in 24 hours but
contained few or no living bacteria in 48 hqutsother B. coli produced no gas within 24 hours
but produced gas within 48 houB the Eijkman test was expected to give many faéggtives

6) bacteria were quickly killed after gas formati@failure of confirmation at 46°C was either due
to strain variation or resistance to the high terapge 8) it was thought the failure to confirm B.
coli giving off gas in the standard test was dubdwing died because of acidity at the higher
temperaturg9) a negative Eijkman test appeared to be of Milleie. Their final thoughts were

with earlier studies which showed only 38.8 pert@#r36 strains and 37 per cent of the 31 strains
in fecal material grew at 45°C.

Tonney and Noble, Department of Health, Chicagteshan 1931 there was still a scientific debate
concerning the sanitary significance of B. aeroganeelationship to B. coli. Their conclusion was
that B. aerogenes had no sanitary significance.m&iea focus of the study was the persistence of
B. coli and B. Aerogenes in rotten stumps. Stutles$indicated a ratio of B. coli vs B. Aerogenes
at 100 to 1, with B. Aerogenes surviving longethia environment. They also noted a major
difference in time vs temperature. In Winter, remgvof surviving organisms was measured in a
matter of days. However, when the stumps were dpikéhe Spring, bacteria grew during the
summer and recovery of surviving organisms waog?8 days.

In 1935, Maryland's Department of Health conclutted a modified Eijkman test using dextrose at
46°C for B. coli was more selective and efficiemt fecal pollution than the standard coil-
aerogenes test using lactose as the growth meda@&ry notes the Eijkman test was designed
to eliminate members of the coli-aerogenes groapwkere not B. coli. They found that only 11.2%
of the lactose fermenting coli-aerogenes group werdirmed as B. coli in an earlier study. The
problem they were trying to overcome was that oystder of "unquestionable purity' for growing
oysters far exceed the drinking water standardslé/tirey did prove that more thermotolerant B.
coli was confirmed in the Eijkman dextrose teshttize lactose test for coli-aerogenes test, they
did uncover the illogical claim of safety with tBé hour test. Some of the coli-like forms of baieter
that ferment dextrose gas in the Eijkman fermeoatiibes are slow growing. Out of 422
fermentation tubes showing gas within 48 hoursy @4 were actually confirmed to be B. coli.
However, only 62 tubes had gas in them within 2dr&olt took another 24 hours for gas to be
fermented in the other 142 tubes. The main poitlhefstudy was the Eijkman test was half the
work of using the lactose broth for fecal polluti@inoysters where the coli-aerogenes group out
numbered B. coil by 50 to 100 times. The test ntisseer two thirds of the coliform bacteria.

By 1937 the term "Escherichia-Aerobacter intermiediawas given to the group of coliform that
were somewhat similar to B. coli or B. aerogenes,could be found in soil water and both warm
blooded as well as cold blooded animal feces. Thatermediates” were first reported in 1924.
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Philip Carpenter and MacDonald Fulton reported thatof 466 fecal samples, only 90.3%
contained E. coli, 46.1% contained Aerobacter &18% contained "intermediates" bacteria.
They also reported that one human individual castihto be colonized with intermediates after
two years. They concluded the citrate-positive hyleted-positive, Voges-Proskauer-negative
intermediate (e.g. coliform) group were of sanitsignificance.

Leland W. Parr, Department of Bacteriology, Hygiemel Preventive Medicine, School of
Medicine, The George Washington University, refen@the coliform group as the Eschericheae
tribe in 1939. Later the group of gram negativetéaa would fall under the heading of the family
Entrobacteriaceae. E. coli was thought of as "aigisie aggressive form" of the group from which
all other colon bacteria developed. Parr notecetinexrs a normal strain of E. coli and a wild, non-
lactose-fermenting E. coli as well as a heat rasidorm. The heat resistant form is now referred
to as fecal coliform. Of particular interest is #lew fermenters which do not produce gas and/or
acid within 24-48 hours. He also points out thathatant” or "unstable” form of E. coli may give
rise to daughters that would appear to have ntigakhip to the parent strain and appear to be
new species. An example he reported on was twaresltwhich changed from Escherichia to
Aerobacter. There was a scientific debate as toevtie evolution was from Escherichia to
Aerobacter or the reverse, from A. aerogenes tbéigthia.

Apparently bacterial food poisoning was a majorassn back then. Two outbreaks were recorded,
1 in Ohio and 1 in New York. They were attributedderobacter. It caused intestinal infections,
urinary tract infections, blood poisoning and soumglk. The coliforms, E. coli and Klebsiella, were
considered to be of the most concern for animadadis. Parr thought the coliform group was
probable the etiological agents that caused theyhfgtal infectious diarrhea of the new-born. He
noted that once it invaded a hospital nursery tilg way to control it was to close the maternity
service. He noted soap doesn't always kill bacgeré as Klebsiella. The overgrowth of Kelbsiella
was documented to have caused the explosion afr8l®af soap in a military warehouse in
Belgium. Furthermore, it had been documented teeaddiseases of the respiratory tract,
rhinoscleroma, war wounds, suppuration, meninggaseous emphysema, septicemia, fetid nasal
catarrh, infections of the urinary tract, infecsadiarrhea of the newborn, and bronchial asthma.
Proteus morgani had also been documented "asithegatal agent in summer diarrhea of

infants, infectious diarrhea of the new-born, diaa and dysentery in adults, infections of the
urinary tract, meningitis, chronic discharging wdanulcerative colitis, war wounds, fatal
septicemia and a paratyphoid like infection.” Otb@iforms caused "pyelitis, cystitis, cholecystjti
cholangitis, suppuration, septicemia, war woundscRel's disease or hemorrhagic septicemia of
the new-born, sepsis neonatorum, infectious diardighe new-born, gastro-enteritis, food
poisoning, peritonitis, diarrhea, meningitis, aitthy intestinal intoxication, gaseous emphysema,
and rare cases of infectious dermatitis."” He ats#echcoliform bacteria can cause gas in tissues
even though it is generally attributed to Clostridiwelchii. We can relate to this as the potentiall
life-threatening Gas gangrene which causes cethd#avas assumed soil scientists were not
interested in the coliform bacteria because matig\e, even though they were plentiful in soil,
they were not found where there was no animalWe.know that is not true anymore, but the
problem is that vectors such as flies play a magtar in the spread of coliforms. Not only that but
coliform were found in the decaying parts of fruatsd vegetables and was/are known to cause soft-
rot disease. Parr notes "most raw milk containgarah bacteria” but the general concern is that
they "produce gas and undesirable flavors and dd@diform in water was a different story as it
was the cause of "Pump infection”. In those eaalysdnany homes had well pumps. Coliform was
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well known to grow on leather washers, wood, swingrpool ropes and it developed slime
(biofilms) in pipes. They knew that bacterial slimehe pipe affected the analysis of the water.
Also bacterial slime on wood would cause high oofif counts in nearby water. Moreover, it was
known that coliform grew well in paper and woodp@bapermill sludge). What is most interesting
is that it was documented that coliform bacterid &gpredisposition to "shift" during the testing
from a positive to a negative phase in relatiothtochemicals normally used. In affect E. coli nuigh
show either a positive response or a negative rsspand not ferment lactose for several days.
Parr states, "The significance of these findingssémitary science is that all of the coliform
bacteria must be thought of as possibly fecal igirr

R.P. Elrod, The Department of Animal and Plant Blailpy, The Rockfeller Institute for Medical
Research, reported on the Erwinia-coliform relattip within the Enterobacteriaceae family in
1942. Erwinia is a plant pathogen causing sofdie¢ase. He was concerned it was so similar E.
coli that it might be confused with the colifornrogp. Other scientists thought it belonged to the
colon-typhoid-dysentery group. The Entrobacteriagg@up and coliforms are determined by
their reaction to the IMVIC tests (Indole test, kig@tRed test, Voges Proskauer test and Citrate
utilization test) which confirmed Erwinia as an ahat coliform. By 1967, it was acknowledged as
an emerging human pathogen. In 1970, there waianede epidemic of hospital acquired
septicemia infection from Erwinia contaminatedan&nous fluid products. In 1971, it was
documented to cause brain abscesses.

Haskell Tubiash's 1951 Escherichia-Aerobacter dgssudies in meat curing brine for the United
States Department of Agriculture (USDA) found higtrate levels created false negatives in the
coliform test. He discovered that coliforms werewging but failed to produce gas until the brine
solution was diluted from full strength in 10 méteubes to a brine dilution of 1 ml or 0.1 ml &l
tubes. This finding was of particular importancedaese many rural drinking water wells contained
nitrate levels high enough to cause the false neggaby stopping gas production in the tests. Not
only did it stop gas production in the bacterid, ibilsome cases it stimulated growth of the
bacteria. Where this occurred, the rural family Weaeed with a two-pronged health threat caused
by high nitrates: methemoglobinemia (blue baby symet) and bacterial infection from
contaminated water. Both are baby Killers.

Edwards and Ewing's work at the CDC in 1952 focusederologic typing of the known enteric
members of the Enterobacteriaceae family. Salmamedls the most studied. There were over 200
antigenic O and H types. It was acknowledged thagtramall labs were not capable of typing the
individual strains. An unusual aspect was Salmarsedbility to transform from an O to an H type
in the laboratory. Scientists were just startingéd an understanding of Shigella. However, little
was known about the heat-stable antigens of Sallacsyed Shigella. There were 125 O strains of
E. coli, but few labs were capable of determiniagkgic types. Moreover it was difficult to idefiyti
the H antigen strains. At that time only two segitatypes of E. coli had been identified to cause
infantile enteritis. Until this time most Klebsialtapsular strains studied were from the respyator
tract and the skin at the top of the legs and ares. It was noted that Aerobacter aerogenes and
Kelbsiella were identical in the tests. Furthermaevith the advent of antibiotics more Klebsiella
were being found in urinary tract infections. Oalye new strain in the United States had been
found to cause intestinal infections. Thus, theeeena total of capsule types known to cause
pneumonia, urinary tract infections and intestinédctions. However, knowledge was still lacking
for the O antigen type. Moreover, the unknown refethip between Klebsiella slime antigens and
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capsular antigens needed to be addressed. Thegistsssed the paracolon group. This is the
intermediate group between E. coli and Klebsielabbacter that only ferment lactose under
prolonged incubation. In effect, they won't showimuphe coliform or fecal coliform test. However,
they have been a source of infant diarrhea outBregaiastitutions. The paracolon bacteria
include the Arizona group some of which takes tweeks to ferment lactose. The Arizona group
causes disease in both warm blooded and cold bdbacienals. It also causes a high rate of
infections and death in fowls as well as humans.

Frances Shattock reviewed why there was not enmighmation available in 1955 to use
serological techniques for the identification amdunal classification of bacteria. He noted that th
antigenic structure of the Enterobacteriaceae fawgls being built. An example was the sharing of
antigens between E. coli and Klebsiella which iatkd not only a close family relationship but in
fact a continuous series. Shattock noted serolag/awgood basis for classifying viral
bacteriophages and coli-phages. Coli-phages ofdgtic. coli. However, there were still problems
classifying all the species of the non-coliformseftococcus, streptococci of group D,
pneumococci, staphylococci, Clostridium, Pseudorm@®auginosa, Bacillus, Lactobacillus,
viruses, rickettsias and the pleuropneumonia group.

Even in 1957, the Public Health Service was sp#mting on Christiaan Eijkman's 1904
assumption that only fecal coliforms from warm lded animals could grow at 46°C (114.8°F) and
produce gas. It was assumed that Joseph Leiterigidsn 1929 when he suggested that the high
temperature and positive indole production wasifipdor E. coli. However, H. F. Clark and his
associates at Robert A. Taft Sanitary Engineeriegt€ in Cincinnati recognized in the first of two
studies on Coliforms incubated at 43°C that maaintd had been made for a better suited
procedure for E. coli growth was available, whitdoasuppressed growth of non-coliform gram
negative bacteria. All other major pathogens anerngd. The main criticism of all tests was the
possible failure of E. coli growth due to minimummbers planted on the media plates in the Most
Probable Number (MPN) method. In their survey ofaee water from 14 geographical areas of
the United States Clark and his associates foumdtdmdard coliform test (IMViC) reactions

create a large number of false positives. In thesance a wide variance existed between coliform
flora in the different locations. However, when doned with the reaction in boric acid lactose
broth (BALB) many false positives could be elimiaétvhich would be sufficient for survey works.

The second study on Fecal coliforms by the Pub&alth Service was published in 1958. E.E.
Geldreich and associates focused on E. coli asra awzurate indicator of fecal pollution for
water, milk, and food products when incubated &CAfar 24 hours in EC (E. coli) medium.
According to the authors:

"The coliform group of bacteria for this investigat was defined as aerobic and facultative
anaerobic gram negative, nonsporeforming bactdnialwfermented lactose with gas
formation in 48 hr, or less, when incubated at 3@@ndard Methods for the Examination
of Water, Sewage, and Industrial Wastes. APHA, 2955

Two types of E. coli (fecal coliform) were foundn®was indole positive and one was indole
negative. A total of 4,436 surface water sampleswellected from 14 treatment plants. Only
1,358 samples (83.7%) included E. coli with a pesiteaction in EC medium at 45°C and were
concluded to be fecal bacteria. However, 21.8%efH. coli samples were actually indole
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negative. Ten other coliforms showed a positivetiea in EC medium in 348 samples (7.8%) at
45°C, but were concluded to be nonfecal bacteha. Hublic Health Service was not comfortable
with relying on the two tests (IMVIC reactions agiwth at elevated temperatures) to determine
fecal pollution. It was suggested that other cagrsiions should also be used to verify fecal
pollutions along with the two tests. They were sute of the sanitary significance of those bacteria
not considered to be fecal coliforms. Their conidnsvas that the EC medium at 45°C was
suitable for enumeration of E. coli in field wolkyt it was necessary to further verify fecal patint

It wasn't until 1980 that Jean MacFadden consa@aiabme of the information on indole positive
bacteria such agteromonashydrophilia, Aeromonas punctaacillus alvei, mosCitrobacter
sp.,Edwardsiellasp.,Escherichiacoli, Flavobacteriunsp.,Haemophilusnfluenzae, mogeroteus
sp. (not P. mirabilis)Plesiomonas shigelloideBasturellamultocida, Pasturella pneumotropica,
Streptococcufaecalis, andibrio sp. The indole negative bacteria she found included
Actinobacillusspp.,AeromonassalmonicidaAlcaligenessp., mosBacillussp.,Bordtellasp.,
Enterobactesp.,Lactobasillusspp., mosHaemophilussp., mosKlebsiellasp.,Neisseriasp.,
Pasturellshaemolytica, Pasturella ured&pteusmirabilis, Pseudomonasp.,Salmonellasp.,
Serratiasp.,Yersiniasp.

The Public Health Service was still trying to figusut the sanitary significance of fecal, vegetable
and soil coliforms in 1964. They did find there veadifference in the production of hydrogen and
carbon dioxide from glucose among bacteria feddadrs and grain. The two fecal coliforms are
an examplekE. coliferment glucose in fecal material to produce eqnabunts of hydrogen and
carbon dioxide (1:1) whilderobactermerogenes produced twice as much hydrogen andrcarb
dioxide (1:2). However, in grain coliforms produc2tb 3 (1:2 - 1:3) times as much hydrogen and
carbon dioxide. It was assumed this was a goodtavggll the difference between coliforms from
warm blooded animals and those from grain. Thetagnsignificance of the IMVIC classification
for coliform was unclear for the relationship beéndecal, soil, vegetation, and other bacteria.
Furthermore, it was understood that IMVIC may ugdethanges in artificial environments and
wastes waters. While it was clear to the authajkntan's elevated temperature test at 46°C
separated fecal coliforms from warm blooded anirfrals coliforms from other sources, the
current recommendation of using an incubation teatpes of 43°C for 48 hours with the addition
of boric acid suppressed aerobacter and the intBateeparacolon group was unacceptable. It
was suggested that an incubation temperature 6f@4n EC media was more acceptable. It was
their belief that a small number of fecal colifowould be excluded and a small number of non-
fecal coliforms would be included. More over thsttehould only be used as a confirmatory
procedure with the stipulation that a positive teacfrom unpolluted soil must be considered
nonfecal coliforms. However, they found thermotatdrfecal coliforms from humans, cows, sheep,
pigs, chickens, ducks and turkeys. They were aaad in feed lots, soil with no known fecal
pollution, soil flooded with domestic sewage, oarjis as well as on insects. There final warning
conclusion was:

"Because no satisfactory method is currently al&eléor differentiating fecal coliform
organisms from human and other animal origin, rtesessary to consider all fecal coliform
organisms as indicative of dangerous contamindtion.

There was a major problem with Eijkman's elevagedperature test as pointed out by Eliora Z.
Ron and M. Shani in 1971. When the incubation teatpee is increased from 42 to 45°C, the
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activity of certain enzymes are suddenly loweragsoay a decrease in cell growth capabilities.
This was attributed to methionine starvation. Hogreut doesn't indicate the cells are injured as
growth returns to normal when the incubation terapee is lowered to 37°C. When the
temperature was raised to 47°C for 10 minutesgdéoeeased growth capabilities were not
completely reversible as less than 10% of the eezyrawth capability was restored.

Charles Hendricks' 1972 EPA funded studyHsterotrophi¢centeric andcoliform bacterial growth
in river water gives a hint of the coming confusemncerning water, food and sewage testing. All
three classifications include the etioloc pathodested here. Hendricks mentioned "natural
heterotrophic bacterial populations” but nevenfeabkplained that this includes all pathogenic and
nonpathogenic bacteria as well as fungi that ol#agrgy from oxidation of organic compounds.
Among these are the six laboratory culture strafrenteric bacteria used in the study:
Escherichiacoli, Enterobacteaerogene®roteusArizona SalmonellaandShigellaspp. Culture
generation time in the study ranged from 33.3 ® Hdurs at the maximum temperature growth
rate of 30°C. Of these, only the fast growing Hi (4.5 hours) and E. aerogenes (33.3 hours)
were mentioned as coliforms and fecal coliforme. (thermotolerant coliforms) indicators of fecal
pollution, when cultures were incubated at 30°C 40&°C. Hendricks acknowledged all six
enteric bacteria were members of the Enterobacta&family but stated others such as
Salmonella, Shigella, and Arizona could also predserious intestinal diseases. These are also
referred to in the study as coliforms when incubae30°C. He determined that it took 2 to 3
times as long to grow a culture of these bactexik @id for E. coli and E. aerogenes. Enteric
bacteria found in river water normally existing endtarving conditions required a culture
generation time of 116 hours. An unusual finding Waat enteric bacteria from river water grew in
a slime layer on glass (e.g. biofilms) and slougbi@bout every 100 hours whereas the stock
laboratory culture strains did not. The essenda®fttudy was that neither the stock enteric
laboratory strains or the enteric river water sisavould grow in autoclaved river water taken from
above two of three sewage treatment plants, wHitgrew in autoclaved river water taken 750
meters below the sewage treatment plants outfdiilathe temperature is of the most interest for
the test results, Hendricks states:

"Data reported in this study certainly cannot beapolated directly to the natural
aquatic environment where one could say unequilsottedt enteric bacteria,
including pathogens,are capable of growth in frgater."

B. J. Dutka and associates found in 1979 thatebal icoliform and E. coli estimates were just the
tip of the iceberg. E. coli, Klebsiella and Entemoter were obtained from hospital patients and
tested at temperatures of 35°, 41.5°, 43°, 441%%,3%5°C for 4 h followed by 18 h at 44.5°C. Only
about 5% of the bacteria population incubated & “@lwere recovered while 100% of the
population was recovered at 35°C.

Indicator bacteria (e.g. tracers) have been usex $he first part of the 1900s to trace sewage
pollution according to a 1980 study by L.W. Sintiévater and Soil Science Centre (MWD)
Christchurch, NZ. He investigated to mutant nonpgémic antibiotic resistant derivatives of K12,
the lactose negative E. coli J6-2 and the lactosdipe E. coli PB 922. He noted Serratia
marcescens was used as a tracer in 1909 and age820. Serratia marcescens,
Chromobacterium violaceum and Bacillus subtilisevesed in 1957. Bacterophage was use in
1974 and followed by Bakers yeast (Saccharomyaegwsiae) in 1978. The advantage of
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antibiotic resistant S. marcescens was establish&856 and B. subtilis was added to the list in
1969. In 1978 antibiotic resistant E. coli and ptoeoccus faecalis was being used. The problem
was that S. marcescens had been implicated in lgdosdning and other infections. B. subtilis
had been implicated in blood poisoning, eye inteti urinary tract infections, pneumonia, and
other health effects. Sinton also noted E. coli th@smost frequent cause of hospital infections.

In 1980, University of Texas researchers Donald|Byédnd associates appears to be the only
group that attempted to screen for potential egiclpathogens in an effort to establish the risk of
treated sludge land application. Their conclusi@s what primary or digested sludge should not
be used on agricultural or recreational land, eésfigavhere food crops are grown, unless the
crops undergo heat processing, or unless sludgergmels composting, irradiation, or
pasteurization. Their conclusion was based onriigdi7 named members of the
Enterobacteriaceae family (coliform and fecal aohf), Salmonellasp.,Shigellasp.,Klebsiellasp.,
Citrobacterdiversus subsp. Levinae, C. freundinterobacteaerogenes, E. agglomerans, E.
cloacae, E. sakazakischerichiecoli, Hafniaalvei, Klebsiella oxytoca, K. ozaenae, K.
pneumoniaeRroteusmorganii,Serratialiquefaciens, S. marcescens, S. rubidaessinia
enterocolitica, Y. ruckeri. They also found 17 ndmgembers of the Oxidase-positive, gram-
negative enteric bacteriActhromobactesp., A. xylosoxidangicinetobacteicalcoaceticus var.
Iwoffi, Aeromonashydrophila,Alcaligenessp.,Bordetellabronchiseptica, CDC Group V E-1,
FlavobacteriunodoratumPseudomonaaeruginosa, P. cepacia, P. fluorescens, P. madlagh
paucimobilis, P. putida, P. putrefaciens, P. stutzbrio alginolyticus. Plus,the following:
streptococgiFluorescent pseudomona&taphylococcusp.,Clostridiumperfringens (Vegetative
(at room temp) & Sporulated (at 80°QY)ycobacteriunsp.. The implication of the study was that
coliform and fecal coliform was something differémm the Enterobacteriaceae. They noted
Salmonella (a coliform) had been found in 90% afigkes and it survived up to 72 weeks in land
applied sludge. Mycobacterium tuberculosis survivpdo 15 months in sludge drying beds.
Clostridium perfringens was found to be concentratesludge. Unfortunately, Shigella was very
difficult to isolate from sludge. Klebsiella pneumae was found in large numbers while only low
levels of Staphylococcus aureus where enumeratet.thié exception of the fecal coliform and
Salmonella tests, all test were run at 37°C (99.65F18 to 48 hours. They found enriched test
media was needed to obtain best results and higbeiatures decreased survival. Plus, not all
bacteria could be enumerated in 48 hours such asb&gterium tuberculosis which took weeks
to create colonies. Most importantly, it was ndiechl indicators could be recovered for months
after dewatered sludge was applied to land. Dudkayed, "Pathogens removed through
wastewater treatment should not be reintroducedangopulation via new reservoirs that may be
established by irresponsible land management dicapipn sites.”

By 1981 the most-probable-number (MPN) test procesitor coliform aerobic and facultatively
anaerobic bacteria that ferment glucose to prodaseand/or acid within 48 hours had been
adopted as the gold standard for determining fectilition in water and food. However, David
Hussong and associates at the University of Madytard USDA were concerned about the types
of bacteria causing high numbers of false-positimi&orm test results. The accuracy of the test
was also questioned due to "injured" and atypioifarms. Samples of water, shellfish, and
sediment were collected from two shellfish harvestreas of Chesapeake Bay. The coliform
procedure used lactose broth (LB) as a medium lwitliant green bile (BGB)broth as a
confirmatory medium for fecal coliform. Both medigrmased an incubation temperature of 35°C for
24-72 hours. Atotal of 588 LB positive, BLB negaticolonies of bacteria were incubated up to 10
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days for clasification. The positive LB sampleduniedEnterobacteriacegd9%),Aeromonas

spp. (25%), an@acillusspp. (16%). The Enterobacteriaceae family includederobacte(32%),
Hafnia (19%),Klebsiella(9.7%),Proteus(9%), Serratia(17%),Escherichig3.2%), ancErwinia
(9.7%).Most of the bacteria identified from the attge BGB fecal coliform test were from the family
Enterobacteriaceae (69%Which included Serratia liquefaciens (22%), Entexdbr spp. (21%),
Erwinia herbicola (12%), Hafnia alvei (8%), Protensrganii (3%), and Klebsiella spp. (3%).
Aeromonas spp. (28%) was also found as Waseudomonaaltophilia (2%) and Bacillus strains
(1%).

Jose L. Alonso and associates found in their 188®yson recovery of E. coli and therotolerant
bacteria in Chromogenic Medium Incubated at 414h8°C, that E. coli was the only bacteria for
which standard data existed. They restated thefaliLeclerc et al. that the only coliforms of

fecal origin and their frequency of recovery wefecoli, 100% Citrobacterdiversus, 70%
Citrobacter amalonaticus, 7Q%itrobacter freundii, 70%Klebsiellapneumoniae, 49%lebsiella
oxytoca, 49%Enterobactecloacae, 9%and Enterobacter aerogenes, 9%. The nonfecal
coliforms they believed were: Klebsiella trevisgniinterobacter agglomerans, E. gergoviae, E.
sakazakiiHafnia alvei, Serratiamarcescens, S. liquefaciens, S. marinorubra, and@ifera.

They added sodium pyruvate to the medium to atleérrecovery of chlorine "injured" bacteria

and found the optimum recovery incubation tempeeatol be 41°C. In their tests incubation at
44.5°C inhibited the growth of all nonfecal colifies and many fecal coliforms. It was concluded the
main source of false-positives where the incubateomperature was 35-37°C weibrio and
Aeromonassp, which could not grow at 41°C. They and otlseiggested the term fecal coliforms
should be removed from microbiology literature agplaced with the term thermotolerant bacteria.

The World Health Organization (WHO) outlined sonfiehe problems of using coliforms as fecal
indicators in 2001. Among the problems was thatesardicators were pathogens and even E. coli
was problematic to detect due to the potentiabtmnfviable but nonculturable cells. WHO notes
the environmental growth of thermophilic (fecalitmims) such as E. coli and Klebsiella have been
a concern of sanitary engineers since the 193@sdtalso noted that some coliforms, including

E. coli, were ignored because they fail to prodyae from lactose or were indole negative when
incubated at 44.5°C. Moreover, WHO states:

"It has long been recognised that artificial cidtanedia lead to only a very small
fraction (0.01-1%) of the viable bacteria presenhy detected (Watkins and
Xiangrong 1997)" and "water regulatory agenciesshgat to come to terms with the
inherent problems resulting from reliance on fa@udicator bacteria as currently
determined.”

The Alice Minter Trust farm solil tests matches Wgl@bservation that a small fraction of the
thermotolerant fecal coliform bacteria are enunestah the tests.

E. coli >800,000 -- fecal coliform 3,000 = 0.00375

Salmonella >800,000 -- fecal coliform 9,000 = 0241

EPA has developed a complicated test to determmedarm of thermotolerant bacteria in liquid or
semi-liquid sewage sludge and converted those nisnbea dryweight. In the 1989 proposed

rule EPA stated it could not use the term biosolBis1993 EPA mentioned biosolids 4 times in the
preamble with the comment that "wastewater resgd(sswage sludge is also often referred to as
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“biosolids”)." While EPA's Part 503 Sludge Rule dao®t use the term biosolids, the term "sewage
sludge (Biosolids)" is only used three times in $tigpage test procedure. The term biosolids is
used 65 times. The test is about complex calculatwith charts, counting bacteria colonies at the
end of the test and reporting them as the mosigilelmumber or number of colony forming units
at the beginning of the test. This assumes thabhye type of Sludge Magic the bulk sludge
bacteria are heat inhibited and stop growing wherseamples are taken. More important, the
positive and negative control bacteria used ar@aibrogenic laboratory cultures which do not
react like real fecal bacteria. In effect, What E&Aaying is that no matter how many species of
pathogenic bacteria are in your feces that grow avel produce gas at 37°C (98.6°F), it is not
going to admit they are fecal unless they grovhatdlevated temperature of 44.5°C (112.1°F)
and produce gas. On the other hand laboratory igahs must assume any bacteria in sludge

are pathogens.

According to EPA's 2006 test method 1681 for fecabliform:

"Fecal coliform bacteria are gram-negative, nonssgorming rods that are found in
the intestines and feces of humans and other wésodéed animals. The

predominant fecal coliform is E. coli. In this meth fecal coliforms are those bacteria
that ferment lactose and produce gas within 2za@s in A-1 broth after incubation
at 44.5°C + 0.2°C. Since coliforms from other sagroften cannot produce gas
under these conditions, this criterion is usedetfing the fecal component of the
coliform group."

Moreover, EPA warns:

"The analyst must observe normal safety procedemsred in a microbiology
laboratory while preparing, using, and disposingneflia, cultures, reagents, and
materials, and while operating sterilization equamt”

WARNING: The drying oven should be contained inoadh or be vented. Significant
laboratory contamination may result from dryingeavily contaminated sample.

Field and laboratory staff collecting and analyzémyironmental samples are under
some risk of exposure to pathogenic microorganiStedf should apply safety
procedures used for pathogens to handle all samples

"Obtain a stock culture of E. coli (e.g., ATCC #922) as a positive control for A-1.
Note: ATCC recommends that no more than 5 transiermade before returning to
the original culture. This will minimize the changkcontamination during transfers
and genetic shift of the culture." [Nonpathogenigical isolate FDA strain

Seattle 1946, with incubation Temperature: 37.0°C]

"Obtain a stock culture of Enterobacter aerogeasas,(ATCC # 13048) as a
negative control for A-1." [Nonpathogenic, sputuouth Carolina Dept. of

Health and Environmental Control with incubatiommpeerature: 30.0°C ]

Since sample fecal coliform densities are expetddxk variable, it is recommended
that at least seven biosolid samples be analyzed tlis method. The geometric
mean fecal coliform density of the seven biosadidsiples should not exceed 2 x 106
MPN/g of total solids (dryweight basis) to qual#g Class B biosolids. Although there
is not a specific number of samples required f@s€IA biosolids, it is recommended
that a sampling event extend over two weeks artcatHaast seven samples be
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collected and determined to be below 1,000 MPN/otai solids (dry weight basis) to
gualify as Class A biosolids.

Due to the extreme variability in the solid contefibiosolids, fecal coliform results
from biosolid samples are reported as MPN/g taikdls (dry weight basis)"

EPA has also approved 10 enzyme based tests fprésence or absence of total coliform
organisms and E. coli in water. The premise ofttlsés are that they suppress all bacteria except
the coliforms. Jeremy Olstadt and associates alviter Bacteriology Department, Wisconsin
State Laboratory of Hygiene, compared the tesDB72However, the implication of study is that
only four gram negative fermentative Enterobactex@@ members make up the total coliforks:
coli, Klebsiellaspp.,Enterobactespp.,Citrobacterspp., andserratiaspp.. It is most interesting to
see that only the nonEnterobacteriaceae gram medatimentativéderomonasspp. was used to
confirm the tests actually suppressed other patiegéhere appears to be no concern for
nonfermentative pathogenic bacteria in water. Timagry finding of the study was that the tests
did not always work as claimed for the approvedpse. This is particularly important based on
the finding that drinking water outbreaks of gastrestinal disease has become a major problem
in recent years. They also note CDC's finding tlmattaminated ground water accounted for about
70% of the outbreaks between 1987 and 1997.

The Community College of Baltimore County Biology®Laboratory Manual 12 for 2009 identifies
Enterobacteriaceae as fermentative, gram-neganteric bacilli rather than coliforms. The more
important common clinical members &@drobactey EdwardsiellaEnterobacterEscherichia
Klebsiellg Morganella ProteusProvidenciaSalmonellaSerratia Shigellg Yersinia

Svenja Luders and associates confirmed Eliora 4. &a M. Shani's 1971 study on methionine

starvation of E. coli at high temperatures in 20008y note the normal range of E. coli growth is
between 21°C to 37°C. Higher temperatures decreasssne activity with a resulting decline in

methionine which inhibits growth between 40-45°@d atops growth at 45°C.

Rather than having to explain what the coli-likenfis of bacteria were, and the diseases they
cause through food and water, federal regulatonplgishortened the term to coliforms and claim
they do not cause disease in healthy individualgop that off EPA adopted the high temperature
test for E. coli which inhibits the growth of E.licand eliminates the growth of other
Enterobacteriaceagram negative pathogens as well other gram negptthogenic bacteria that
would give a false positive in the test. The tégt®re eight other families of bacteria: 1)
Nonenterobacteriaced@rmentative gram negative bacte@aNonenterobacteriaceae
nonfermentativgram negative bacterid) Grampositive Bacilli; 4) Gram-Positive Coccb) Gram-
Negative Cocci6) Gram-Negativéastidious CoccobaciliV) MycoplasmaPleuropneumonia-Like
Organisms8) Treponemataceg&piral Organisms) as well_ aguses helminths protozg Fungi,
yeast and rickisetta. The result has been the sixpl@f foodborne illnesses, health related costs
and deaths leading to food safety laws aimed atdes who believed the pathogen contaminated
sludge and reclaimed water was safe based on tisse This scientific con game by EPA, FDA,
USDA, state regulators, laboratories, water andagevgcientists is a crime against humanity.
While some scientists are speaking out, othersappee afraid to speak out due to peer
pressure or the loss of funding and/or employmBmey all know the purpose is to transfer liability
from municipalities, states and the federal govemnito the general public.
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