Public Hearing (10/16/12)
Amend. to the Recycled Water Policy
Deadline: 10/9/12 by 12 noon

To: SWRCB, via P ECEIVE F
Jeanine Townsend, Clerk to the Board 10-2-12
State Water Resources Control Board
1001 I Street, 24th Floor
Sacramento, CA 95814

SWRCB Clerk

Re: Comments related to the October 16th opportunity to comment

Fm: Dr Edo McGowan, Medical Geo-hydrology

The Amended Recycled Water Policy is deficient from a public health
perspective and is frankly, quite dangerous
to public health

Additionally, comments relate to Staff Report at
http://www.waterboards.ca.gov/water issues/programs/water _recycling policy/docs/cec eco st

aff rpt.pdf

According to the staff report:
Risk-Based Screening Framework-----------

Using a risk-based screening framework, the Panel selected sixteen initial CECs to monitor in
water (wastewater treatment plant (WWTP) effluent and receiving water),

sediment, and tissue. The first step in the risk-based screening framework was to identify a
universe of CECs. This universe was created from several sources including

the United States Environmental Protection Agency Candidate Contaminant List. The Panel
screened this list of CECs based on availability of toxicological information, analytical methods,
and occurrence data from earlier monitoring.

The Panel then compared concentrations of CECs measured in the environment, called measured
environmental concentrations or MECs in the Panel Report, to monitoring trigger levels (MTLs). In
general, an MTL is a level above which there may be an adverse effect on aquatic organisms.
The Panel applied appropriate safety factors to develop these MTLs:

a) when a CEC mode of action (MOA) was not available;

b) when a potential endocrine MOA was not incorporated into either the predicted no-effect
concentration (PNEC) or No Observable-Effect Concentration (NOEC);

c) to derive antibiotic resistance MTLs from antibiotic resistance NOECs;
d) to adjust freshwater MTLs for use in saltwater;

My Comment to the Staff Report is as follows:

STAFF REPORT
MONITORING FOR CONSTITIUENTS OF EMERGING CONCERN
IN CALIFORNIA’S AQUATIC ECOSYSTEMS


http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_eco_staff_rpt.pdf
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See: Staff Report at
http://www.waterboards.ca.gov/water issues/programs/water recycling policy/docs/cec e
co_staff rpt.pdf

The material herein also incorporates by reference all previous comments to the State
Water Resources Control Board (SWRCB) and Regional Boards by Dr Edo McGowan on
the topic of recycled water.

The above Staff Report, for the most part relies on the CEC Panels findings. It should be
noted from the onset that this author demonstrated that the CEC Panel was not qualified
to officially comment on antibiotic resistant pathogens or their genes. The CEC Panel
agreed with that assessment and noted in its document that it was unqualified to officially
discuss the topic. That being said, the SWRCB, nonetheless, gratuitously left incorrect
statements on antibiotic resistance by the CEC Panel in the final report, there by
corrupting the CEC Report and incorrectly spinning the safety of recycled water.
Consequently, with respect to the topic of antibiotic resistant pathogens, organisms and
their genes, as found in recycled water and their impact on human health, subsequent
documents incorporating the CEC Panel's work on the subject can not be trusted to be
anything near valid. Additionally, antibiotic resistant genes are considered contaminants
but are not discussed within the Staff Report (SR). The SR notes that it uses the following-

“A universe was created from several sources including the United States Environmental
Protection Agency Candidate Contaminant List.”

The fact that the CEC Panel and thus the Staff Report utilize US/EPA data as a basis needs
serious thought. It should be noted from the onset that the US/EPA is very reluctant to
openly discuss the fact that sewer plants generate and thus pass through antibiotic
resistant organisms. This reluctance accrues, in part, to the adverse impact such open
knowledge would have on the promotion of sewage sludge (biosolids) as a benign and
beneficial additive to the soils of American agriculture, as promoted by the US/EPA.

The Wastewater Research Division, Municipal Environmental Research Laboratory, U.S.
Environmental Protection Agency, Cincinnati, Ohio, in 1982 released a major report on the
topic of antibiotic resistant organisms as produced by typical U.S. sewer plants and as
found within the below inserts, which are quoted directly from that material. This major
US/EPA study was subsequently completely removed from the entire US/EPA data base,
not because there was anything technically wrong with the report, but because it was
politically incompatible with the promotion of sewage sludge as a benign activity. How
could sewage sludge (biosolids) be benign if that material spread antibiotic resistance?
The lack of this type of indormation/data within and considered by the SWRCB in its
Recycled Water Policy demonstrates a serious deficiency in the overall thinking by the
SWRCB as it related to recycled water. The 1982 US/EPA study discusses sewer plants in
general as generators of antibiotic resistant organisms and makes the following
statements:

Several researchers have pointed out that
wastewater, treated or untreated, is a primary
contributor of bacteria to the aquatic ecosystem
(12,16,17, 20, 27, 29). Studies have been
conducted which demonstrate that significant
numbers of multiple drug-resistant coliforms occur
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in rivers (17), bays (9), bathing beaches (28),

and coastal canals (13). Waters contaminated by
bacteria capable of transferring drug resistance
are of great concern since there is the potential
for transfer of antibiotic resistance to a pathogenic

species.

When bacteria carrying transmissible R-factors
(R+ bacteria) are ingested by a human

host, the R-factors may transfer into commonly
occurring bacteria of the gastrointestinal tract
(32). These organisms may subsequently transfer
this resistance to pathogenic organisms, resulting
in reduced efficacy of antimicrobial chemotherapy
in the event of an infection. In vivo

studies have shown that when individuals carrying
R+ bacteria are subjected to antibiotic therapy,
these organisms flourish and transfer their
resistance to other bacteria (25).

Transfer of antibiotic resistance. The 300

strains were tested for their ability to transfer
resistance to an antibiotic-sensitive strain of E.
coli K-12. The method used required that resistance
to the selection antibiotic, upon which the

donor strain was isolated, be transferred to the
recipient strain. Therefore, it is possible that
transfer of resistance to antibiotics other than
the antibiotic used for selection may have occurred
without being detected. All recombinant

strains were examined for multiple antibiotic
resistance patterns as described above.

The percentage of coliforms transferring
resistance to the antibiotic-sensitive strain varied
(Table 7). This variation was dependent upon

the selection antibiotic used and UV irradiation
treatment. Overall, 138 of the 300 isolates (46%)
transferred antibiotic resistance to the antibiotic-
sensitive strain. Over 86% of the recombinants
exhibited resistance to all of the antibiotics

to which the donor strains were resistant.

With the above being said, | will now begin to assess the above mentioned Staff Report
(SR).

The SR notes: ------------

“Using a risk-based screening framework, the Panel selected sixteen initial CECs to
monitor in water (wastewater treatment plant (WWTP) effluent and receiving water),
sediment, and tissue. The first step in the risk-based screening framework was to
identify a universe of CECs. This universe was created from several sources including



the United States Environmental Protection Agency Candidate Contaminant List. The
Panel screened this list of CECs based on availability of toxicological information,
analytical methods, and occurrence data from earlier monitoring.
The Panel then compared concentrations of CECs measured in the environment, called
measured environmental concentrations or MECs in the Panel Report, to monitoring
trigger levels (MTLs). In general, an MTL is a level above which there may be an
adverse effect on aquatic organisms. The Panel applied appropriate safety factors to
develop these MTLs:
a) when a CEC mode of action (MOA) was not available;
b) when a potential endocrine MOA was not incorporated into either the predicted no-
effect concentration (PNEC) or No Observable-Effect Concentration (NOEC);
C) to derive antibiotic resistance MTLs from antibiotic resistance NOECSs;

d) to adjust freshwater MTLs for use in saltwater;”

Although the SR mentions antibiotic resistance in c) above, In Tables 1 through 3,
Triclosan which is capable of inducing resistance in S.aureus is given short shrift. In Table
1, it is not monitored in tissues which one might presume could include bacterial tissues.
In Table 2, Triclosan is not monitored at any point in Coastal Embayments and Estuaries.
These water bodies often lead to recreational beaches and thus to the exposure of
resistant organisms including resistance enhanced S.aureus to humans. In Table 3, the
Ocean Discharge of Municipal Effluent, Triclosan is given a designation of NA.

The above merely reinforces the extent of lack in understanding of antibiotic resistant
pathogenic risks to the public, or worse, the attempt to sideline an uncomfortable subject
for the water industry by the SWRCB and its staff.

In a paper presented at the 2011 "Headwaters to Ocean (H20)" conference | discussed the
fact that in sewer plants with short shallow outfalls, the discharged effluent can and does
rapidly return to the shoreline, hence contaminating the beach sands [#1] . Beach sands
with well incorporated ground kelp offer an excellent medium for bacterial growth. The fact
that S. aureus has been exposed to chlorine during sewage treatment will see its virulence
enhanced by the up-regulation of virulence genes. These bacteria are thus brought back to
the beach where they can be maintained and thus multiplied. These mechanisms are well
discussed within the former, incorporated by reference, documents submitted to the
SWRCB.

In Table # 4, there is a recommendation to monitor antibiotic resistance at but a single
sewer plant. We have monitored recycled water at two such plants over an extended
period (2005 to current) and have consistently noted antibiotic resistant organisms and
their genes in the finished and delivered water. Our work is augmented by similar efforts in
other states showing that sewer plants do generate antibiotic resistant organisms, and
certainly well documented in the literature, including the literature and studies conducted
by the US/EPA. We would recommend a broadened approach to this monitoring for
resistant organisms and think it would be foolhardy to use a single and potentially “picked”
plant to monitor. A statistically valid number of plants should be monitored, especially due
to the rapidly advancing rate of community acquired resistance and the diminishing
number of viable drugs to fight resistant infections. One of the most modern sewer plants
in the nation (tertiary system) was tested by La Para and Pruden and they documented
abundant antibiotic resistant genes leaving that plant in the wastewater discharge. These
genes are not amenable to the effects of chlorine at typically used concentrations or
contact times, hence are released to the environment. As noted in the foot notes, the six
cited scientists noted in the 2002 NRC report on land applied biosolids commented on



antibiotic resistance and thus the transfer of genes, noting that gene transfer could
convert a benign bacterium into a pathogen in but a single step [#2]. Hence incorporation
of genetic information, especially through generation in beach sands with human
recreation warrants far more analysis and discussion than currently included in the SR.

Additionally as to the schedule of monitoring for antibiotic resistant organisms and their
genes, the limited frequency of monitoring for resistant organisms shows an almost
complete lack of understanding of the risk. Seasonal variances in resistant organisms and
pathogens that may easily gain resistance while simultaneously within a sewer plant will
be affected by the community background illness and outbreaks. Thus, a single
occasional sample and especially from a single plant is hardly reflective of the state of the
system at large.

As to the

ATTACHMENT A

REQUIREMENTS FOR MONITORING
CONSTITUENTS OF EMERGING CONCERN
FOR RECYCLED WATER

1 For this Policy, CECs are defined to represent be chemicals in personal care products,
pharmaceuticals

including antibiotics and, antimicrobials; industrial, agricultural, and household chemicals;
hormones; food

additives; transformation products, inorganic constituents; and nanomaterials.

2 The Sciencetific Advisory Panel was convened in accordance with provision 10.b. of the
Policy. The

panel’s recommendations were presented in the report; Monitoring Strategies for
Chemicals of Emerging

Concern (CECs) in Recycled Water — Recommendations of a ScientificScience Advisory
Panel, dated

June 25, 2010.

The topic of antibiotic resistance seems to be completely dropped. Monitoring frequencies
and percentages seem to relate to non-reproducing CECs, not constituents that can
reproduce and hence multiply or acquire genes. This makes a mockery of the process
when discussing pathogens, or is it that pathogens are believed to mystically disappear or
just be non existent? The policy, as a mechanism to protect public health, is thus a fiction.

#1 http://www.coastalconference.org/h20 2012/2011 presentations.php
Tuesday, Session 1A: RECREATIONAL OCEAN WATER QUALITY

1. Turbow: Risks for Coastal Water Bathing

2. McGowan: Marine, Near-shore, and Beach Contamination from Wastewater Outfall with
Emphasis on Antibiotic Resistant Genes

3. Ferguson: Assessing Natural Sources and Regrowth of Enterococcus in Urban Runoff
Impacting Coastal Beaches in San Diego

4. Terrill: Advances in Ocean Plume Tracking

#2
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Notes and thoughts from readings of the 6 papers cited in the 2002 NRC Report on
Biosolids.

Lawrence R.Curtis------------

It has been held by some industry pundits that acquired resistance (lateral gene transfer) is a
sometime, short time thing. Such is not the case. Lawrence notes that incorporation of DNA
fragments conferring resistance or virulence can transform a benign strain into a pathogen in but
a single step. Horizontal transfer of genes is often accomplished by phages while in a lysogenic
state. Phages are abundant in sewage and within sewage plants. For example, the transfer RNA
locus leuX operates as an integration site for pathogenicity islands in uropathogenic E. coli.
Acquired horizontally transferred genes do last for some time, Lawrence suggests, however, that
very few are maintained more than 10 million years (Myr).

Suresh D.Pillai-------------- 1996

Absent stress of additional antibiotic challenges, Pseudomonas can maintain acquired resistance
for multiple generations. In the early 1980s,

papers were reporting on the increasing public health impacts of antibiotic resistance. Between
the 1960s and the 1990s, the route noted for antibiotic resistance spread amongst enteric
bacteria was often wastewater. Pillai notes that between 1982 and 1989 resistance in
Campylobacter increased from 0% t011% in humans and from 0% to 14% in poultry. For those
readers wishing to look at the advancement of antibiotic resistance in America's food supply, the
NARMS site is a good place to start.

Pillai also notes that wastewater associated bacteria which exhibit multiple resistance patterns
are able to transfer while within sewer plants,

relatively high rates amongst bacterial species. He also notes that fluoroguinolone resistant
bacteria are stable in the absence of selective

pressure. It is mentioned that during the lab experiments with repeated transfers to ascertain
reduction in resistance, the maintenance of

resistance between transfers could be attributed to VBNC.

| then brings up the work by Higgins and Murthy for WERF wherein it was noted that dewatering
sewage sludge with centrifuge saw

the bacterial numbers shoot up several magnitudes within 20 minutes of a successful test with the
standard designated indicator count

which cleared the material for land application. Thus the dewatering via centrifuge shows the
fiction of the current standard tests. This

sudden multi-magnitude jump in numbers, according to the authors, was attributed to
resuscitation of the VBNC bacteria in the samples.

Thus Pillai opines that even with methods used by his team to ascertain lateral transfer events,
these were probably underestimated.

Above, Pillai discusses fluoroquinoglone antibiotics. These are a wildly prescribed series and
there are over 300 brand names in existence.

These drugs cover a wide range of both Gram positive and negative bacteria and include
treatment for such problems as cystitis and other

urinary tract infections, chronic prostatitis, lower respiratory infections, skin and bone infections,
typhoid fever, gonorrhea and anthrax.

If, for example, one were to look at the number of papers cataloged in the Medline series under
the search terms “antibiotic resistance “ +




“sewage”, one would currently note 381. These listed papers do go back into the early 1960s. But
the search may be confounded by the

fact that many of the papers that were once included are no longer found within that key word
search criteria. For example, Nakamura,

found elsewhere, noted------- "The further along that wastewater had progressed through the
treatment process the greater the tendency

was for appearance of the multiresistant isolates. These isolates also were shown to
simultaneously carry transferable R plasmids.

Observed resistant patterns of R plasmids were mainly multiple and encoded to resistance to
tetracycline, chloramphenicol, streptomycin

and sulfisoxazole. It became clear that multiplication of R plasmids took place in the activated
sludge digestion tank. This study show that

drug resistance transfer mediated by these R plasmids may occur in actual wastewater treatment
plants.” (Nippon Koshu Eisei Zasshi. 1990 Feb;37(2):83-90. )

It should be of interest to the careful reader that many sewer plants have a direct return from the
activated sludge portion of the plant to the

earlier parts of the treatment process. Thus, under these conditions, genetic information is
recirculated amongst microbes that might not,

other than being in a sewer plant, ever see each other to exchange genetic information. Thus,
sewer plants do bring together for genetic

exchange numerous disparate microbes, a mixing cauldron seldom if ever found in nature. This
mixing will accelerate genetic exchange,

hence the development of newly emerging pathogens and their diseases.

Ochman----------------

This author discusses lateral gene transfer. In looking at various bacterial types, he notes that the
base composition of sequences suggests

that at least half were acquired by horizontally transferable genes. He notes that enumeration
methods probably underestimate the number of transferred genes. He comments on the
movement of genes from Archaeans to bacteria. He further notes that simularities to Archael
proteins

were found in other bacteria. Genes can transfer from Archae to mesophilic bacteria. (Thus, my
thought, these transferred genes from thermo

tolerant Archae might establish heat tolerance that would preclude adequate disinfection at
mesophilic temperatures.)

Ochman notes that transformation involves the uptake of naked DNA from the environment. It
also has the potential to transmit between vary

distantly related organisms. Some bacteria are constantly ready to take up naked DNA but others
need to reach certain stages in their life cycle, nonetheless are capable of high-level
transformation.

He then discusses transfer via lysogenic phages or transduction. He notes that like
transformation, transduction does not require donor and

recipient to be present in the same place or time. My thought here is this is a critical finding with
respect to DNA floating around in a sewer plant.

This is confirmed by the following paper-------

Antonie Van Leeuwenhoek. 2001 Jun;79(2):141-7.

Environmental bacteriophage-host interactions: factors contribution to
natural transduction.



Miller RV.

Department of Microbiology and Molecular Genetics, Oklahoma State University, Stillwater 74078,
USA. rum67@okstate.edu

Over the past two decades the potential for the exchange of bacterial genes in natural
environments through transduction (bacteriophage-mediated gene transfer) has been well
established. Studies carried out by various laboratories throughout the world have demonstrated
that both chromosomal and plasmid DNA can be successfully transduced in natural environments
ranging from sewer plants to rivers and lakes. Transduction has been shown to take place in the
gills of oysters and the kidneys of mice. Model studies have demonstrated the ability of
transduction to maintain genetic material in bacterial gene pools that would otherwise be lost
because of negative fithess. Thus, transduction may affect the course of bacterial evolution.
Identification of natural transduction has led to the investigation of the dynamics of bacteriophage
host interactions in natural aquatic environments and to the exploration of various environmental
factors that affect virus-host interactions. Two important environmental factors which affect virus-
host interactions are the metabolic state of the host and the exposure of the host to DNA-
damaging stresses such as solar UV light. Recent researches on these two areas of virus-host
relationships are reviewed.

PMID: 11520000 [PubMed - indexed for MEDLINE]

This is important because of MRSA and its spread into the community.

Ochman notes that the movement of pathogenicity islands can be transferred via phage influence.
He further notes that the incorporation involves actions of conserved integrases. Integrases are
enzymes produced by a virus or phage that enables its genetic material to be incorporated into
the DNA of the host cell, in this case S. aureus. Thus the phage attacking S. aureus promotes the
excision, replication, and mobilization of a pathogenicity island harboring the gene for toxic shock
toxin.

As we have seen from the work of Matt Wook Chang, exposure of S. aureus to chlorine enhances
certain virulence factors, see: http://cat.inist.fr/?7aModele=afficheN&cpsidt=19219794.
Despite the widespread use of chlorination for microbial control in aqueous environments, cellular
response mechanisms of human pathogens, such as Staphylococcus aureus is repressed
transcription of genes involved in cell wall synthesis, membrane transport, protein synthesis, and
primary metabolism, while amino acid synthesis genes were induced. Furthermore, hypochlorous
acid induced transcription of genes encoding major virulence factors of S. aureus, such as
exotoxins, hemolysins, leukocidins, coagulases, and surface adhesion proteins, which all play
essential roles in staphylococcal virulence. Thus chlorination may stimulate production of
virulence factors, which provides new insight into host-pathogen interactions and effects of
chlorine application for microbial control.

Hirsch-------------

First from Kummerer------- , see : http://jac.oxfordjournals.org/cgi/content/full/52/1/5
“Only a few of the compounds were partially biodegraded under test conditions in aquatic
systems.g'g Most were persistent. The genotoxicity of compounds such as quinolones or
metronidazole was not removed during these tests. 22 Quinolones, for example, adsorb strongly
onto sewage sludge, soils and sediments and were not biodegraded in tests with sediments. Less
than 1% of sarafloxacin, a fluoroquinolone approved for the prevention of poultry diseases, was
eliminated from different soils within 80 days, probably because of its high ability to bind to soil. 22
Virginiamycin, an antibiotic food additive administered orally as a growth promoter in farm animals,
was found to biodegrade in different soils, but only with a long half-life. 2 Cyclosporin A was
shown to degrade only after some months in samples of wet garden soil, despite the fact that
several degrading strains have been isolated from soil. These findings indicate that
biodegradation of antibiotics in STPs and other environmental compartments may not be an
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option for the reliable removal of antibiotic substances and this needs more detailed investigation.
Furthermore, future measures aimed at saving water will cause a drop in the volume of effluent.
The consumption of antimicrobials will, however, almost certainly continue to grow. The resultant
higher concentration of antibiotics in urban waste water will, on the basis of present knowledge,
have a substantial impact on bacteria in the aquatic environment.

Now for Hirsch. He notes that levels of 5 ug/l are attainable within sewer plants. Kummerer notes that at least in
hospital effluent, the levels can be a magnitude higher than noted by Hirsch. As to the elimination by sewer
treatment--- Hirsch notes that it is often incomplete. Elimination rates are higher for medium polar drugs when
compared to polar antibiotics which may not be eliminated at all. Hirsch also notes that levels of drugs in river
water are generally one magnitude lower than the levels found in sewer plants. This, however may be confounded
by the accumulations in the sediments as it is generally found that levels in the water column are considerably less

than found within the underlying sediments.

Hirsch notes that drug residues in sewage are thought sufficient to either initiate resistance of just maintain it. This
is, according to Hirsch, a serious threat to public health as more and more infections that are supported by drug

resistant pathogens can no longer be treated with presently available drugs. Antibiotic residues in the environment
are suspected to induce resistances in bacterial strains causing a serious threat to public health as more and more

infections can no longer be treated with presently known antibiotics.

Not discussed by Hirsch is the effect of antibiotics and other pharmaceuticals on biofilms, the breaking up of such

biofilms and then the deposition of those broken fragments on irrigated crops.

Arana cites Meckes. Arana notes that there has been much effort in trying to raise the efficiency
of wastewater treatment methods. He notes that “nowadays these methods are effective in
eliminating bacteria.” He further notes that treatment enhances the resistance and the outflow is
higher in resistance that the incoming raw sewage. This is attributed to three factors: 1) a survival
advantage accruing to plasmid-bearing strains, 2) enhanced plasmid transfer in wastewater
plants, and 3) an enhanced resistance to disinfection enjoyed by plasmid-bearing strains. When
speaking of E. coli, these bacteria are more likely to be found in the VBNC state. It is reported
that resistant strains survive better than sensitive strains. Arana indicates that “so far it has not
been established that there are direct relationships between antibiotic resistance and disinfectant
resistance.” This seems to be contrary to findings by G E Murray
(http://aem.asm.org/cgi/content/abstract/48/1/7) ------- , indicating “Chlorination of influent resulted
in an increase in the proportion of bacteria resistant to ampicillin and cephalothin, the increase
being most marked after regrowth occurred following chlorination. ”

An interesting finding is that white light may reduce plasmid transfer. Also survival in wastewater
is greater than survival in river water. This added survival in wastewater may be caused by the
added nutrient availability as compared to river water. In addition, it is noted that even within
VBNC states, recipient cells can still receive plasmids. Cells are often clumped and thus adhere
together. These adhered cells exhibited higher transfer frequencies than free floating cells.
Adherence to suspended matter also enhances plasmid transfer.

Pillai------------ 1997


http://aem.asm.org/cgi/content/abstract/48/1/7

Notes that the issue of multi drug resistant bacteria (MDRB) has become a significant problem
facing clinical medicine. He also mentions that, “ despite the concerns raised there is a serious
lack of adequate surveillance data in the United States on the presence of MDRB in
environments. This is echoed by the later findings of the EPA Office of Inspector General (OIG),
which discussed in the Status Report, Land Application of Biosolids 2002—000004, March 28,
2002;

www.epa.gov/oig/reports/2002/BIOSOLIDS FINAL REPORT.pdf.) made it very
clear the Compliance and Enforcement Division was not capable of enforcing
any laws to protecting water or public health. The OIG said, “Compliance and
Enforce has disinvested from the program.”

EPA officials said investigating health impacts from biosolids is not an EPA
responsibility;

rather, they believe it is the responsibility of the National Institute of Occupational
Safety and

Health, the Centers for Disease Control, and local health departments.” Thus, if
this is the

case, where are the underlying policy and budgetary directives to these sister
agencies

to take up the slack?

Pillai further notes that the route for resistance determinant transmission among enteric bacteria
is often wastewater. In following E. coli in a veal farm, he notes that survival was extended over a
7 week period of time. He then cites Stu Levey's work showing that antibiotic resistance
determinants may enhance survival in the environment. Thus it seems that transfer to soil
bacteria may see an enhanced survival in the recipient bacteria.

Chee-Sanford-----------

This author discusses the transfer of genes into the soil biota. He notes concerns because of
increasing emergence of resistance in clinical strains and within the normal commensal
microbiota. Following land application, persistence is noted in soil microbiota and have also been
noted groundwater and in one study, occurrence of genes was more pronounced in the deeper
wells. Thus on release into the environment, the genes can mobilize and persist. Mobility of
resistant genes in the environment can be substantial. Resistant genes can be maintained in the
microbial populations present.

He notes that the disseminating vector bacteria (the one carrying the gene) does not need to be
maintained once the transfer has taken place. Once the resistant gene pool is mobilized into
indigenous soil bacteria, it has a much better chance of survival, persistence, and mobility---
effectively increasing the gene frequency in local populations and thus having an increased
potential for reaching other ecosystems. Thus with constant application of antibiotic containing
material, a concentrated environment may exist in which selection can occur. This concurs with

the work of Chad Kinney, see: http://cat.inist.fr/?aModele=afficheN&cpsidt=17433346.

Résumé / Abstract

Three sites in the Front Range of Colorado, USA, were monitored from May through September
2003 to assess the presence and distribution of pharmaceuticals in soil irrigated with reclaimed
water derived from urban wastewater. Soil cores were collected monthly, and 19 pharmaceuticals,
all of which were detected during the present study, were measured in 5-cm increments of the
30-cm cores. Samples of reclaimed water were analyzed three times during the study to assess
the input of pharmaceuticals. Samples collected before the onset of irrigation in 2003 contained
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numerous pharmaceuticals, likely resulting from the previous year's irrigation. Several of the
selected pharmaceuticals increased in total soil concentration at one or more of the sites. The
four most commonly detected pharmaceuticals were erythromycin, carbamazepine, fluoxetine,
and diphenhydramine. Typical concentrations of the individual pharmaceuticals observed were
low (0.02-15 pg/kg dry soil). The existence of subsurface maximum concentrations and
detectable concentrations at the lowest sampled soil depth might indicate interactions of soil
components with pharmaceuticals during leaching through the vadose zone. Nevertheless, the
present study demonstrates that reclaimed-water irrigation results in soil pharmaceutical
concentrations that vary through the irrigation season and that some compounds persist for
months after irrigation.

8888888888888888888888888888888888888888888

Some thoughts on environmental justice and wastewater byproducts including recycled water.
There are two intertwining issues that | want to bring to your attention. The first relates to how
EPA deals with grant moneys for sewer plants. Thus, one of the issues that needs to be flagged
is how the bailout funding for infrastructure improvement is allocated (or mis allocated) and thus
impacts environmental justice. There are extant technologies that would greatly help eliminate
pathogens in effluent, hence recycled water.

The second issue is related to infections and disease associated with sewage byproducts,
including recycled water and consequent relationships between later development of stroke or the
later follow-on diseases that are chronic or autoimmune. | will detail the first and then get into the
second. For example, the NEJM notes in the Dec 16, 2004 edition, Smeeth, et al--Risk of
Myocardial Infarction and Stroke after Acute Infection or Vaccination. The fact that exposure to
sewage byproducts can cause an inflammatory reaction may precipitate a later stroke, see
Mitchell S. V. Elkind.



