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Recycling Human Waste

Dr. Martin‘A;kinson-Barr
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Objectives
* Establish facts on which Elected

Réprasentatives can make an informed
deg%n.

+ Provide public with rationale to allay
unreasonablg fears and and make proper
decisions —abcru'{ treated wastewater
contact. ~
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* Guidelines for beﬁer‘pu\bﬁc health. .
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Presentation Roadmap
« Overview of waste stream.

- Pathogen flow.

+ Disinfection methodologies.
-+ Infectious-diseases.
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Waste,Stream
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Waste Sources
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. 26‘~b;’!lion bacteria per person per day

- 9% of fecal mass is bacterial
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Consegiences of Mixing

+ Adding chemicals can
induce changes in
bacteria

+ Benign Ea::tgria can
acquire toximproducing
capabilities >,

+ Bacteria can exchﬁhgg
survival abilities .
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Presentation Roadmap
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Bacte;ia'/D.\lA Transfer

= "Transformation” — uptake of naked

foreign DNA
* "Transduttion” — phage facilitated DNA
transfer . A
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« “Conjugation” - bacterial mating .~
s
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. se bacterial and pathogen waste
strea '

+ More danggrous through mixing
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« Bacteria
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* Viruses.

- Parasites
+ All human—hosi\‘ag\apted /./'/
- Humans amplify adapted organisms,”
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Closing’the Circle (1)

+ Natural distillation, drip irvigation — the ideal solution
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Caution on Closing the Circle

» Cholera (1854)

= Kuru
* BSE - *mad.cow’ disease |
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* AIDS
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- SARS? N /
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Presentation Roadmap
= Overview of waste stream.

* Pathegen flow.

Disinfection methodologies.
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Closingthe Circle (2)
*Spray‘imigation — direct human
contact
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< Mi rganisms in human waste are
h¢st-adapted.

+ Hurmans amplify adapted organisms.

* Water treatment, hygiene and host
defenses éiLglay a role in preventing
infection, e

* Issues of posntnve\qloioglcal feedback are
troublesome. \\ g
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Cleaning Up the Waste Stream
e

. Sédi\mentation

+ Oxidattan

+ Filtration

- Disinfection ™. 7

+ Application l
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Misuse-of Coliforms -

+ Common and very well studied, present
in large numbers in animai solid waste.

+ Good to indicate contact with fecal
material in soyrce feeds.

+ Not good to measure efficiency of .~
disinfection - but are used that way. yd
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. C?rlorine or hypochlorite appfication
« ldentical chemistry.”
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HOCI in'the Stomach
WNADPH oxidase
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The Stomach as an
Antibact/e jal Bath

. Killi)mbanisms by HOCI and enzymes

. Hngly acidicpH =2

. Musc\ﬁla\r sac that mixes and digests food
Thought 'Eb\bg sterile until 1990s

+ Protects from 'i'hg\ested infections s

+ Not always effectiva..
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For bettér hezlth

» Aveid overuse of antacids

- Do notuse antacids as catcium
supplemengs

- Regular userS\of acid-blocking drugs ca / 4

should be testea‘for gastnc infection
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. D<s ction in the stomach is a superset
of thendisinfection process used in water
treatment (including swimming pools).

« Organisms that survive gastric juice will d
survive water atment /

+ Acidity is essentlal}o HOCH dlsmfect;en
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Drinking Water Chlorination

« Persons with functional defenses can
folerate moderate, even severe,
contamination

» Everyone, at some time, will have ,
impaired defe'nses 7

= High childhood monality prior to _
chlorination e
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Pathogens Resistant to HOCI
TA MZa;m Pathogens in Drinking Water Systems

by
The i of walerbome disease n tha U.S. is highy
4 thie healkn effects caused by drinking waar
pathogens ngmrunthwn. mited information is
avhilable on the doses and corditions that produce sffects,
Limited inforimation is atso aveilable on alismative disnfaction
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“The safety of drinking water is compromised by pathogenic
microorganisms resistant fo standard disinfection methods.
Resaarch.is required on tha efficacy of uttraviolet radiation
({pulsed and-continucus) as & disinfectant in drinking water
from various groundwater and surface water sources,
including those that may pose iimitations.”
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Helicobacter Pylori
A Paﬁogen That Lives in the Stomach
7

. Dig by Dr. Barry Marshall in 1584
+ Not iy accepted until 1991

» Causes ic iinass

+  Efiminated M;;\WI anlibictic combinations /
+ Transmitted by contaminated water or contact y

» Class 1 carcinogan a\

v
» 50% or world's population qu{i o
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H. Pylori pathogenesis

* Mild acute symptoms: low grade nausea,
stomach lining becomes gray & “punky”

> After ~16\r\e\zars causes stomach and
duodenat ulcers

- After ~30 years is.associated with gastric’
cancer N
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ReportedDiseases
/
7 Symptoms | Physician Reporied inkad
/ 1o source
MikM{:me G Ne ™
Severe Acule Fever, G| | Ysx Some
Acute Death™,  [Deatr Yor Yo
Mild Chronic | Fatigue YiN No 1
‘Makaise
Severe Chronic ::giﬂ.{h Yos No
Chronic (death) [Jesth - [ves Mo,
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Review

. We ,mu'st be especially carefut to aveid point
sources of infection .

Contaminated water largets peaple with
compromised defenses

+ Chlorinationyeduces most pathogens but some
are more resistant than others e

Ka

+ Bacteria can procl"\ung\chronic diseases

‘Preseptétion Roadmap

+ Overview of waste stream.
. Pét\hogen fiow.

. Disin\fe;\:tion methodologies.
. lnfectiou\é\d\iseases.

- Existing lagal‘framework

« What's special abam an eiementary s
" school?

- Most events will not be veported e
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Title 22-Code of Regulations

- Legislative Intent
Recycled water is not equivalent to
pota‘ble water.
The publlcqs to be informed when /,-/
recycied wa?er IS in use.
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Use Ape‘é Requirements

in a size no less than 4
inches high by.8 inches wide, that mc:lude
the following wording:

RECYCLED WATER DO NOT DRINK

Review

+ State law recognizes that reclaimed
wateris not equivalent to potable water.

+ State !a\;wequires that persons be
notified when.they are in an area where
reclaimed water.is in use.
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Presentation Roadmap
» Qverview of waste stream.
* Pathogen fiow.
. Disiﬁfegtion methodologies.
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EIemgntéry Schoois

+ Mandated attendance svery weekday

+ 410 year olds without parental supervision

+ Poor personal hygiene

* Undevelopad J:thlune system S

+ Unable to read and tomprehend signage /
. Essenlialelementofgena(al public heatth
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Conc/l/usén v

+ Theisks of reclaimed water must be
taken seriously.
Reciaimed water is not sterke
ftdaq'?;s from a hurnan-pathogen rich source
» Peopie shaould take appropriate
precautions > hygiene.
" Espacialty when ihey may have impaired dafenses

* Young children caninot meet these
requirements. h
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7A. Microbial Pathogens in Drinking Water Systems

The incidence of waterborne disease in the U.S. is highly uncertain.
While the health effects caused by drinking water pathogens are
generally known, limited information .s available on the doses and
conditions that produce effects. Limited information is also
available on alternative disinfection methods for pathogens resistant
to the conventional.chlorine-based disinfection methods. Research isg
needed in the following areas:

In many cases, the causative agents for waterborne disease outbreaks
have not been identified. Emerging pathogens, such'as Cyclospora and
Helicobacter pylori, could play a role in many of these outbreaks.
Efficient methods for measuring the incidence and viability of
pathogens in water are needed to assist in identifying the causative
agents in future outbreaks. For example, research is needed

to develop and field test a practical method for determining the
viability and occurrence of Cyclospora in drinking water. Research is
needed to determine Helicobacter occurrence patterns in raw water via
the development and field testing of a suitable recovery and culture
assay method. Innovative proposals for methods development for other
emerging pathogens are alsc encouraged. These methods should be useful
for dose-response and exposure estimates for risk assessment.

Research is needed to develop an understanding of the risks associated
with exposure to primary waterborne pathogens (e.g., Giardia,
Cryptosporidium, and enteric viruses) and to emerging pathogens (e.g.,
Cyclospora, Mycobacteria, Helicobacter pylori, microsporidia,
caliciviruses, adenovirus 40/41, and coxsackievirus B) as a function of
such susceptibility factors as age (e.g., children), nutrition,
protective immunity, and behavioral patterns.

The safety of drinking water is compromised by pathogenic
microorganisms resistant to standard disinfection methods. Research is
required on the efficacy of ultraviolet radiation (pulsed and
continucus) as a disinfectant in drinking water from various
groundwater and surface water sources, including those that may pose
limitations. In addition, research is needed on the optimal ultraviolet
light wavelengths for inactivating specific species. Also needed is a
better understanding of why pulsed UV light has a more destructive
impact on cyst viability than continuous UV light.

http://es.epa.gov/ncerga/rfa’%7/eparfad7.html




PUBLIC HEALTH CONCERNS FOR RECYCLED WATER
: - Redwood City Council |
Paul W. Lofliolm, PharmD., FACA

June 9, 2003

I am Dr. Paul W. Lofholm, a practicing pharmacist and owner of several pharmacies in Marin
County, a Member of the California Pharmacist Assogiation Board of Trustees, and a Clinical Professor of -
Pharmacy at UCSF, UCDavis and UOP. I am here to-discuss the options available to the Redwood City
- Council as to watef resources for thé City. I am aware of the water deficit that the City faces relative to its .
~ allotment from the Hetch Hetchy system and its impect on future building permits. While this quantity of
water issue is important to the citizens of this City, of equal importance is the quality of the water = - :
especially from a public health perspective. While the intended use of the recycled water is for landscaping
purposes, the safety of this supply in the face of recreational use by citizens and children urgently needs
scientific study if this proposal is to mové forward, The uncertainties of both acute and long-term toxicity
are problematical; the general issues are of concern to both DHS and EPA. They each have working L
groups trying to get a hande on this safety issue while the Redwood Shores Homeowners and the Redwood
- City Council are asked to epprove recycled water use without the benefit of good science. S :
. Recycled water is water that has been treated to remove certain noxious contaimentents,

quantitate the risk of recycled water for example, the Environment Protection Agency (EPA) has

~ established a standard for risk of infection from recycled water; itis 1 case of infection from this
water source per 10,000 persons per year. Likewise the EPA published a “Drinking Water ‘
Contaminant Candidate List” to assist the EPA in prioritizing the scientific work to be done. He
List contains Micrebiological contamitiants like Helicobacter which causes peptic ulcer disease in ,
humans and Echoviraseg or Coxsacldieviruses which cause-brain infections, generalized weakness

hydrocarbons. Also on the Contaminant Candidate List is Boron, which is common to Redwood
Shores and causes gastrointestinal Symptoms, seizures, and kidney problems. Or Mangagese,
which is associated with the development of neurological diseases such as Parkinsonism is on the
list to be studied. Likewise perchlorate has been found in a number of water sources and in 20
states now including California. The EPA hag mapped the locations of wells contaminated in the
Sanita Clara Valley for example. The health risk from this chemical, which was used in the rocket
fuel industry, is the interference with Iodide update in the thyroid leading to Thyroid gland failure,
Thus the City Council and the citizens it represents face a risk from recycled water which includes
Microbiologic contaminants and chemical contaminants, whose long-term effects are only just

‘beginning to be studied. Why should anyone take this health risk when other rmeagures such as

" desalinization or water conservation are available? As a health professional it simply does not
make any sense to me to expose the 15,000 citizens of Redwood City to a subtle yet persistent

- health rigk. S : - :
A second public health concem is the chemical contamination contained in the recycled water,

Trichloroethylene, and some inorganic chemicals like perchlorate and hexavalent chromium, and other

trace tminerals have been detected. The Cholesterol drug, Lipitor is found in the recycled water and its

toxicity to organisms is unknown at this fime. This s the first step, Detection. The subsequent steps .
inciude acute and long term toxicity studies to determine what effect these contaminants may have on all



forms of life: plant, aquatic, wildlife, and human exposure. Especially interesting to me is the effect of
estrogens on plant and animal life. Bstrogens stimulate growth-that may be an advantage if you are trying

. to grow plants or crops, but it may a disadvantage if breast tissue or uterus lining or male sex organs are
influenced. What are the health consequences of low-level csh-ogcns in the Redwood Shores environment?
Are estrogens a growth stimulant or a carcinogen? We need the sclence to gtudy the effect of the

~ -contaminant on our environment,

" .. From the pharmacists point of view we too are concerned about sewer contamination. Given the

EPA's position of classifying pharmaceutical waste a5 hazardous, and the Californis Legislature’s banon =
" Health Facilities dumping pharmaceuticals into the waste stteam, Pharmacists are beginning to edicate the

. public about appropriate drug disposat. This action is one small step.in reducing the pharmaceutical load at

- the sanitary district’s facility. I have advocated that all Health Facilities that I consult to, to sign contacts

* with Pharmaceutical Waste Haulers to haul off their phammaceutical waste. Furthermore in my own store, I
have offered the pubic a place to drep off their unwanted pharmaceuticals for waste disposal. -~ -

. The Recycled Water Task Force has called for increased funding to study the problem, to improve
 the technology and to niske recycled water safer from the piblic health standpoint. Until the science has
been completed on what cormnes out of the recycied water facility, nry recommendation to this Council is to
. proceed cautiously and on the side of conservativism to ntitigate any ecological disasters while science
figures out the most effective way fo essure the quality of any recycled water. There are t00 many
‘unknown health risks from contaminants to recommend that any citizen unnecessarily expose himself or
herself to recycled water at this time. Quality Water Standards for Contaminants must be adopteﬂ to
assure thc citizens that there pubhc health will not be adverscly eﬁ'ccted.

Paul W Loﬂm]m, PharmD
" Ross Valley Pharmacy -

2 Bon Air Road #130
Larkspur, CA 94939
415-924-2454



