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The City’s Response to HAB 2019
Response  In i t ia t ion  and  T imel ine  

What  we  know as  o f  Today

How are  we  keep ing  peop le  in formed?
• Media, Engagement, On-site

How wi l l  we  move  forward  into  the  future
• Short term scenarios and process
• Long term scenarios and process changes
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What is a “Harmful Algal Bloom” (HAB)
An  a lgae  bloom event  where  tox ins  a re  
p roduced

• Most commonly occur with Cyanobacteria

What ’s  a  c yanobac te r ia?
• Primitive! Over 3 billion years old
• First photosynthetic organisms; changed Earth’s atmosphere

Some  capable  o f  p roduc ing  geosmin ,  2 -
methy l i soborneo l  (MIB ) ,  and  tox ins
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Cyanobacteria Species and Toxins
T h e r e  a r e  a  l o t  o f  c y a n o b a c t e r i a  s p e c i e s

• Over 6,000 estimated species (less than half characterized)

S p e c i e s  m a y  p r o d u c e  a  t ox i n  f r o m  f o u r  m a i n  
g r o u p s

• Anatoxin-a (neurotoxin)
• Cylindrospermopsin (cytotoxicity, liver/kidney toxicity)
• Microcystin (hepatotoxin)
• Saxitoxin (neurotoxin)

D r i n k i n g  w a t e r  s t a n d a r d s
• EPA – microcystins 0.3 μg/L; Cylindrospermopsin 0.7 μg/L
• States – Anatoxin-a 0.7 – 20 μg/L; Saxitoxin – 0.3 – 3 μg/L

A  l o t  o f  t ox i n  v a r i a n t s !
• For example, over 100 types of microcystin structurally ID’d
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HAB types
Plankton i c  ( f ree  f loat ing )
(Most  common)

Lake Erie

Cohes ive  mats  (benth i c  o r  
f loat ing

L a d y  B i r d
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Drivers
Cyanobacter ia  growth  
fo l lows  regu lar  seasona l  
cyc les
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Drivers
Cyanobacter ia  growth  
fo l lows  regu lar  seasona l  
cyc les

• Warm temperatures
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Drivers
Cyanobacter ia  growth  
fo l lows  regu lar  seasona l  
cyc les

• Warm temperatures
• Nutrient thresholds
• Low flows, water column 

stability
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Cyanobacteria Presence = HAB Event?
Seasona l  pa t te rns  and  mode l s  were  fo r  Lake  Aus t in  
phy top lankton  (Be l l i nge r  e t  a l .  2018 )

• No toxins associated with previous planktonic blooms when tested (Bellinger 2018)

Not  a l l  spe c i e s  tha t  can  p roduce  tox ins  a re  a c t i ve l y  p roduc ing  
tox ins  ( some  spe c i e s  may  no t  even  have  the  po tent ia l )

Mean ing,  w i thout  d i r e c t  t e s t ing,  c annot  know fo r  c e r ta in  i f  a  
HAB  i s  p resent

• HAB events tend to occur in systems with highly elevated nutrient concentrations
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What Happened in 2019?
Lady  B i rd ,  spec i f i ca l l y  Red  Bud  and  
Aud i tor ium shores,  exper ienced  
benth i c - sur face  HAB event

Species in the Order Oscillatorialles
• Many known toxin producers in this group

Within algae mats dihydroanatoxin dominant

Contents = <1 – 5.3 μg/g wet weight (what 
does that mean??)

• California action level for acute mat intake by a dog – 0.3 
mg/kg DW

• Currently working on normalizing units
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What Made 2019 Different?
Aforement ioned  dr iver s  s t i l l  
app ly,  but  why  a  benth i c  HAB 
event?

• Zebra mussels? (new)
• Different benthic algal mat last year 

• Larger flooding, runoff, depositional 
events? (new)

• Dog waste? (old)
• Climate change? (new)
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Next Steps
Awareness !

• For the public: Communication about algae blooms, drivers, interacting with algae, 
what is and is not (potentially) harmful

• For WPD: With this year’s HAB, benthic algae will be screened during critical times 
of year to ensure public safety

New Co l l abora t i ons  and  Resear ch  Needs
• Partners: University of Texas, Texas A&M – Corpus Christi
• Develop additional models, alter sampling strategy during “critical” bloom period
• Test influence of new drivers (e.g., spring rains/sediment loading)
• Look at mitigation approaches (e.g., flushing)
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Questions?


