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Microbial Pollution
·Contamination from bacteria, parasites and/or viruses



Where does it come from?
·Point sources

·Non point sources



Point source pollution
·can be traced back to a single origin or source such as a 

discharge from a sewage treatment plant or industry



Non point source pollution
·comes from a diffuse source rather than one specific 

source such as run off associated with storm water, 
agricultural use, spillage from waste retention ponds, 
and other impervious surfaces such as roof tops and 
parking lots

students.umf.maine.edu/.../index5.html

http://students.umf.maine.edu/mcgrawbr/public.www/index5.html


Why should we be concerned?
·Both point source and non point source inputs contain 

a variety of contaminants that can be harmful to 
human health and ecosystem:

·Fecal microbes, parasites, or viruses from human 
wastewater, pets, and wildlife

·Toxins from runoff from impervious surfaces such as 
pavement and parking lots

·Nutrients such as nitrogen and phosphorous from 
fertilizer applications that can cause organisms to grow 
out of control



Example of a Storm Drain Impacted 
Beach in Carteret County

·Samples collected Jan 2005- March 2006 at BogueInlet 
Pier storm drain outfall after >1/2 in. rainfall

·Performed standard recreational water quality 
indicator bacteria (FIB) measurements

·Colilert -18 for E. coli

·Enterolert for Enterococcus



Fecal Indicator Bacteria (FIB)
·Used as proxies for the possible presence of pathogens 

or disease causing organisms

·EPA manadatesuse of E. coli for freshwater and 
Enterococcusfor marine water

·Single sample threshold is 235 for E. coli and 104 for 
Enterococcusper 100ml of water

·Anything above these thresholds means that there is an 
unacceptable health risk as determined by the EPA



BogueInlet Pier Storm Drain Outfall

E coli
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Baseflow



Bacteria
·Campylobacter

·E. coli 

·Leptospira

·Legionella

·Psuedomonas

·Shigella

·Vibrio



Parasites
·Cryptosporidium

·Giardia



Viruses
·Norovirus

·Hepatitis A

·Enterovirus

·Adenovirus



Recreational water outbreaks in 
the US, 1971-2000

Outbreaks Cases of Illness

Etiology (n) % (n) %

Protozoa 97 37.5 12,701 58.4

Bacteria 97 37.5 4,548 20.9

Unidentified
agents

40 15.4 2,966 13.6

Viruses 18 6.9 1,433 6.6

Chemicals 5 1.9 40 0.2

Bacteria and 
protozoa

1 0.4 38 0.2

Algae 1 0.4 14 0.1

Craun et al. 2005



Pathogens and Swimming-
Associated Illness
Bacteria Disease

Campylobacter jejuni Gastroenteritis

E.coli Gastroenteritis

Salmonella typhi Typhoid fever

Other salomonellaspp. Enteric fevers, gastroenteritis, 
septicemia

Shigellaspp. Bacterial dysentery

Vibrio cholera Cholera

Vibrio vulnificus Skin and tissue infection, death

Yersinaspp. Acute gastroenteritis

Aeromonas Dysenteric illness, wound infections, 
gastroenteritis, septicemia

Legionella Fever,pneumonia

NRDC 2009



Pathogens and Swimming-
Associated Illness
Viruses Disease

Adenovirus Respiratoryand gastrointestinal 
infections

Norwalk virus Gastroenteritis

Hepatitis Infectious hepatitis

Rotavirus, Calcivirus Gastroenteritis

Polyomavirus Cancer of the colon

Coxsackievirus, Echovirus Includes severe respiratory disease,
fever, rash, paralysis, aseptic meningitis, 
myocarditis

NRDC 2009


