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This is page 40 of 178. The U.S. EPA ha5 classifitXl pathogenic bacteria into two categories: those of major

concern and those of millor concern. Bacteria of major concern are those commonly found in

wa.s1ewa.ter aM sludges and resulting in disease to the general population. Bacteria of minor

concern are opportuni3tic pathogens tha! cause disease only in deb~ta.ted or immunological.Jy

compromised individuals. Bacteria of maj-or concern are listed in Table 4-2. Some bactcna of

minor concern incluc.ic; Badl1JJS certW; C1oscrldt.wt1peifrlngens, Enurolxultr spp., mn.c.1Jella

rolarensu, Kle.bsielk spp., Legt.oneJla pneumoph.J1a. Listeria monocylogenes. Mycobaaaiwn

rubucu1osis, M. avium 00m~, Ps~onumas aaugioo.UJ, SIqpfrylococcus aLiTeUS and• • •
StepfOCOCCUS spp.

Sal.moneJkJ spp. and Shigella spp. arc the most commoo ~ctcruu p<ithogcns')n municipal

wastewater (Kowal, 1985). Although many SalmoneJkJ infections are symptomless, most of lhe

serotypes affecting humans produce acute but transient gastroenteritis (Feachem et aJ., 1983).

Direct human tfansmission of these serotypes is rare. Although the Centers fOf Disease Comrol

reported only - 49,000 case:s of salmonellosis during 1988, mO$! cas.es go unreport¢d, and there

has been a steady increase in inciQence over the past 35 years (COC, 1989). lngcstioo of

contaminated food or drink is the main cawe of an estimated two miJUon cases in the United

States per year (Domingue, 1983), Animals, including pouJtry, farm animals, pelS and rall and

mke, are an important reserYoir of these organisms. Gastroenteritis from salmooelJosLs is

seri0u3 only for infants or the elderly with underlying health problems.

Other Salmonella serotypes, including S. cholerotsuis. S. typhl and S. paratyphl, invade

the ds~ producing septicemia, typhoid fever (Cflteric fever) or paratyphoid fevers (Domingue.

1983). Food or water contaminated directly or Indirectly from human excreta i·s the usuaJ Wurex

of infection of S. ryph1; the primary source of infection of S. pararyphi i.s also humans, although

animals are a reservoir for the ~ani:;rns. hl areas with high standards for sanitatioo and public

health, these diseases are not prevaJenl. The mortality rate for paratYPhoid is lower t.han that

for typhoid; with the use of appropriate drugs, the mortality rate for Iyphoid can be as low as

1-2%.

US EPA SAYS STAPHYLOCOCCUS
AUREUS IS A PATHOGEN WHICH
CAN BE FOUND IN SEWAGE SLUDGE.~-
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Baird Parker media wI egg yolk­
Tellurite enrichment was used
for the detection/counts
of Staphylococcus spp.
Plates were incubated at
35°C for 48h. (S. aureus will
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UNIVERSITY OF TOLEDO
FINDS STAPHYLOCOCCUS AUREUS
IN SEW AGE.SLUDGE "BIOSOLIDS"

ABSTRACT

The application of biosolids (sludge resulting from waste water treatment plants
[WWTP] processing) to agricultural fields is a common practice in Ohio.

Biosolids contain a vast variety of potential human pathogens, which may
affect the community surrounding the fields. However, the
microbial composition ofbiosolids might be variable depending on treatment
regimes adopted in WWTPs, and is largely uncharacterized. The purpose of
this study was to characterize the composition of bacterial communities and

putative pathogens in biosolids generated from several WWTPs. Samples
were analyzed for heterotrophic bacteria using R2A media, total coli forms

and Escherichia coli using Rapid E. coli 2 media and Staphylococcus spp.
using Baird Parker media The results show that the number of bacteria and putative
pathogens are significantly dependent on type of digestion treatment. Specifically

heterotrophic bacteria (190,000 CFUs g-! vs. 1,796,667 CFUs g-I), fecal coliforms

(234,000 vs. ° CFUs g-I), E. coli (3,334 vs. °CFUs g-I), and
Staphylococcus spp. (68,000 vs. 3,166,667 CFUs g-!) fluctuated

significantly (t-test) when comparing biosolids from two different class B
WWTP. Most WWTPs inspected showed a decrease in fecal coliforms and

E. coli numbers, while Staphylococcus spp. numbers tended
to increase. To conclude, the treatments adopted in class B biosolid
WWTP might impact gram negative Bacterial pathogens (E. coli) but

not gram positive bacteria (Staphylococcus spp.), because they are

more resistant. However, not all Staphylococcus spp. are pathogenic, which
warrants further investigation into the specific pathogenic
Staphylococcus spp. (S. aureus) using DNA fingerprinting
techo iques such as denaturant gradient gel electrophoresis.

BACKGROUND

Biosolids are defined by the Environmental Protection Agency as
nutne,lt-rich organic materials resulting from the treatment of domestic
sewage in a treatment facility. Following treatment, these residuals can be
recycled and applied as soil conditioners to improve the physical and
chemical conditions of the soil, thereby maintaining productive soils and

stimulated plant growth (I).

Under EPA standards, biosolids must meet requirements for
minimizing or eliminating pathogens and reducing pathogen vector attraction.
For pathogens, these requirements can be met by reducing the pathogens in
biosolids to below detectable levels or to levels that are reduced but still

detectable and are coupled with certain restrictions (2). Despite these

measures, of current concern is the impact of biosolids
application on public health, water quality, and the
impact of biosolids application of the indigenous

soil community,

A few of the human pathogens associated with biosolids are
Escherichia coli, Salmonella sp., Shigella sp., Campylobacter jujuni and

Staphylococcus sp. (2). Humans are potentially exposed to these
pathogensthrough direct contact with biosolids or indirect contact by

consumption of contaminated foods. Unfortunately, an
insufficient amount of me arch has been performed

on biosolids designated'for land-application to
characterize the potential harm of biosolids.

http://www .eeescience. uto ledo. eduIF acuIty /Sigler/RESEARCH/Posters/poster%2 0Damie
n%200BASM%202006. pdf



Scotland and Northern Ireland Forum for Environmental Research

www.snifrer.org. ukJexe/download.asp?sniffer newsfUKLQ09%20Human%20Health%20 Impacts. pJ!

Final Report Project: UKLQ09 HUMAN HEALTH AND THE ENVIRONMENTAL 1MPACTS ()
USING SEWAGE SLUDGE ON FORESTRY AND FOR RESTORATION OF DERELICT LAN IJ

Task 1 - Desk-based literature review of the human health

impacts of spreading sewage sludge on non-agricultural land

HUMAN health and the environmental impacts of using slJwage sludge

Bacteria Protozoa
Salmonella spp

Cryptosporidium spp.
Shigella spp

Entamoeba histolytica
Yersinia spp.

Giardia lamblia
Vibno cholerae

Balantidium coli
Campylobacter jejuni

Toxopasma gondii
Eschenchia coli (pathooenic strains)

Sarcocystis
Clostridium perfn'nqens Legionella pneumophila

Helminths

Listeria monocytogenes
Ascaris lumbricoides

~ Staphylococus aureus
Ascaris suum

Leptospira icterohaemon1Jagiae
Tnchuris trichiura

Mycobacterium spp.
Toxocara canis

Bacillus anthracis
Taenia solium

Leptospira spp
Necator americanus

Toxocara catiViruses
Ancylostoma duodenale

Poliovirus
Echinococcus gramulosus

Coxsackievirus
Oiphyllobothnum latum

Echovirus
Hymenolepis nana

Hepatitis A virus Rotavirus
Fungi

Human caliciviruses
Aspergillus spp

Reovirus
Aspergillus fumiqatus

New enterovirus
Phialophora richardsii

Coronavirus
Geotrichium candidum

Norwalk-like calicivirus
Tnchophton spp

Small round viruses
Epidermophyton spp.

Parvovirus Influenza virus
Yeast

Adena-associated viruses
Candida alb/cans

Hepatitis B, C and E virus
Candida krusi

Astroviruses
Candida tropicalis

Adenoviruses
Candida guillermondii

Cryptococcus neoformansTrichosporon

~

Table 1 Pathogens demonstrated to be present in at least some samples of sewage
sludge




