National Environmental Publications

M
WEPA Information
United States
Environmental Protection . '
Agency Basic Search - Results Image

4. 600R95016 Pathogen Risk Assessment Methodology for
Municipal Sewage Sludge Landfilling and Surface Disposal

This 15 page 40 of 178,

The U.S. EPA has classified pathogenic bacteria into two categories: those of major
concern and those of minor corkern. Bacteria of major concem are those commoaly found in
wastewater and sludges and resulling in disease to the Qe.nera.l populadon. Bacteria of minor
concern are opportunistic pathogens that cause disease only in debilitated or immunologically
compromised individuals. Bacleria of major concern are listed in Table 4-2. Some bactenia of
minor concern include: Bacillus cereus, Clostridium perfringens, Enzerobacter spp., Franclsella
tularensis, Klebsiella spp., Leglonella pneumophila, Listeria moﬁocymgene,s, Mycobacrerium
ruberculosis, M. avium complex, Pseudomonas aeruginasa, S:aﬂzfococcw aureus and

Steplococcus spp.

Salmonella spp. and Shigella spp. arc the most common bacterial pathogens in municipal
wastewater (Kowal, 1985). Although many Salmonella infections are symptomless, most of the
serotypes affecting humans produce acute but transient gastroenteritis (Feachem et al., 1983).
Direct human transmission of these serotypes is rare. Although the Centers for Discasc Conurol
reported anly ~ 49,000 cases of salmanellosis during 1988, most cases go unreporied, and there
has been a steady increase in incidence over the past 35 years (CDC, 1989). Ingeston of
contaminated food or drink is the main cause of an estimated two million cases in the United
States per year (Domingue, 1983). Animals, including poultry, farm animals, pels and rats and
mice, are an important reservoir of these organisms. Gastroenteritis from salmonellosis is
serious only for infants or the elderly with underlying health problems.

Other Salmonella serotypes, including S. choleraesuis, S. ryphl and S. parastyphi, invade
the tissues producing septicemia, typhoid fever (enteric fever) or paratyphoid fevers (Dominguc,
1983). Food or waler contaminated directly or indirectly from human excrea is the usual source
of infection of S. ryphi; the primary source of infection of S. pararyphi is also humans, although
animals are a reservoir for the organisms, In areas with high standards for sanitation and public
health, these diseases are nol prevalent. The mortality rate for paratyphoid is lower than tha
for typhoid; with the usc of appropriate drugé_, the mortality rale for lyphoid 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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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 of biosolids might be variable depending on treatment
regimes adopted in WWTPs, and is largely uncharacterized. The purpose of i
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 coliforms

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-1 vs. 1,796,667 CFUs g-1), fecal coliforms
(234,000 vs. 0 CFUs g-1), E. coli (3,334 vs. 0 CFUs g-1), and
Staphylococcus spp. (68,000 vs. 3,166,667 CFUs g-1) 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

techniques such as denaturant gradient gel electrophoresis.

BACKGROUND

Biosolids are defined by the Environmental Protection Agency as
nutrieat-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 (1).

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 1=search has been performed
on biosolids designated for land-application to
characterize the potential harm of biosolids.
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Final Report Project: UKLQ09 HUMAN HEALTH AND THE ENVIRONMENTAL IMPACTS .(}.
USING SEWAGE SLUDGE ON FORESTRY AND FOR RESTORATION OF DERELICT LAND

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 sewage sludge

| Bacteria Protozoa
Salmonella spp. Cryptosporidium spp.
Shigella spp. Entamoeba histolytica
Yersinia spp. Giardia lamblia
Vibrio cholerae Balantidium coli
Campylobacter jejuni Toxopasma gondii
| Escherichia coli (pathogenic strains) Sarcocystis
Clostridium perfringens
Legionella pneumophila Helminths
Listeria monocytogenes Ascaris lumbricoides
ﬁ Staphylococus aureus Ascaris suum
Leptospira icterohaemorrhagiae Trichuns trichiura
| Mycobacterium spp. Toxocara canis
Bacillus anthracis Taenia solium
Leptospira spp. Necator americanus
Toxocara cati
Viruses Ancylostoma duodenale
| Poliovirus Echinococcus gramulosus
| Coxsackievirus Diphyllobothrium latum
Echovirus Hymenolepis nana
Hepatitis A virus
Rotavirus Fungi
Human caliciviruses Aspergillus spp.
Reovirus Aspergillus fumigatus
| New enterovirus Phialophora richardsii
Coronavirus Geotrichium candidum
Norwalk-like calicivirus Trichophton spp.
Small round viruses Epidermophyton spp.
Parvovirus
Influenza virus Yeast
Adeno-associated viruses Candida albicans
Hepatitis B, C and E virus Candida krusi ' :
| Astroviruses Candida tropicalis
Adenoviruses Candida guillermondii
Cryptococcus neoformans
Trichosporon .
Table 1 - Pathogens demonstrated to be present in at least some samples of sewage

sludge







