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ÅNormal inhabitant of the mammalian lower digestive tract
ÅhƴŜ ƻŦ Ƴŀƴȅ ǘȅǇŜǎ ƻŦ ΨŎƻƭƛŦƻǊƳΩ ōŀŎǘŜǊƛŀ

ÅMost strains not harmful to healthy people

Å9ȄǘǊŜƳŜƭȅ ŘƛǾŜǊǎŜ ǎǇŜŎƛŜǎ όϤнл҈ ƻŦ ƎŜƴŜǎ ŀǊŜ ΨŎƻǊŜΩ ƛƴ ŀƭƭ ǎǘǊŀƛƴǎύ

ÅReliable indicator of fecal contamination & presence of other pathogens

Escherichia coli
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Recreational E. coliExposure
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ÅSome E. coli can cause mild to severe health effects

ÅVomiting

ÅDiarrhea

ÅUTIs

ÅRespiratory illness

ÅMost common via food

ÅCan be spread through 
ingestion of contaminated 
surface water

ÅSources
ÅWaste dumping, faulty septic 

or sewer systems, pets, 
livestock, wildlife, stormwater

Current threshold: max of 409 per 100 mL 
for class 2A (~8 illnesses per 1,000 
swimmers)



ÅPhotosynthetic bacteria
ïCommonly called blue-green algae (not true algae)

ïThought to be some of the first oxygen producing organisms

ïDistributed worldwide

ïNatural part of nearly every ecosystem

ïMany genera/species

Cyanobacteria

Aphanizomenon flos-aquae Dolichospermum flos-aquae
(formerly Anabaena)

Gloeotrichia echinulata Microcystis aeruginosa Nodularia spumigena

Images from GreenWater Laboratories

http://greenwaterlab.com/algal-id.html


ÅRapid growth of cyanobacteria leading to areas with 
extremely high cell densities
ïOften in the millions of cells per mL

ï/ŀƴ ŦƻǊƳ ǎŎǳƳǎ ŀƴŘ Ƴŀǘǎ ƻƴ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜ

Harmful Algal Blooms
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ÅMany species can produce various 
toxins
ÅCan affect humans, pets, livestock, wildlife

ÅExposure to cyanobacterial cells 
themselves also associated with health 
effects

ÅImpact drinking water & recreation

ÅDisrupt aquatic ecosystems
ÅҨdissolved oxygen

Åҧ turbidity

ÅToxins

ÅAltered pH

HAB Impacts

Scofield Reservoir
August 29, 2016 Image from UDEQ



ÅConditions influencing toxin production are not well understood
ÅNot all species can produce toxins (including within genera)

ÅSpecies capable of toxin production do not always do so

ÅSome species can produce multiple types and variants of cyanotoxins

ÅBloom constituents can shift over time

ÅMany of the bloom-influencing factors also affect toxin production
ÅOften inconsistent and/or contradictory

Cannot determine toxin presence or concentration by sight, smell, cell count, etc.

Cyanotoxin Production

Utah Lake
Jordan River Outlet
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Ingestion Inhalation Skin Contact

ÅRecreational
ÅSwimming, boating, water skiing, playing, etc.

ÅDrinking water

ÅContaminated fish
ÅSome cyanotoxins can accumulate in the tissue of fish and shellfish

ÅMicrocystins: primarily the liver, but also found at lower levels in muscle

ÅContaminated crops
ÅRelatively little research, but some studies have shown that cyanotoxins 

can accumulate to a degree in certain crops

ÅDepends on the type of plant, the type of toxin, the method of irrigation, etc.

Routes of Exposure

Image from the Ohio Department of Health



ÅSymptoms can range from relatively mild to potentially severe
ÅDepends on many factors: concentration of toxins, type of toxin, route of 
ŜȄǇƻǎǳǊŜΣ ΨƛƴǘŜƴǎƛǘȅΩ ƻŦ ŜȄǇƻǎǳǊŜΣ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ǇŜǊǎƻƴ ŜȄǇƻǎŜŘΣ ŜǘŎΦ

Common Symptoms of Cyanotoxin Exposure

EPA, Cyanobacteria and Cyanotoxins: Information for Drinking Water Systems(2014)

ÅSymptom onset
ÅHepatotoxins  

hours to days

ÅNeurotoxins
immediate to hours

> 100




