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Why do we need them?

ÅAlgal blooms occur in the Cape Fear River

ÅAlgae known to produce toxins

ÅLarge long river

ÅMonitoring/Assessing blooms requires multiple agencies

Å2013 Seventy one miles of visible flecks and swirls

ÅCoordinated response: 

ÅDWR (WSS, FRO, WiRO) Coalitions (MCFRBA & LCFRP), ACOE, PWS, WTP & DPH 

Å2015 Bloom reported after the Toledo water crisis

ÅCoordinated response:

ÅDWR (WSS, WiRO), PWS, DPH, WTPs, & Coalitions (MCFRBA & LCFRP)

ÅCape Fear River Water Quality Model Development
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Current protocols insufficient

ÅDeveloped for routine monitoring

ÅEpisodic protocols too general 

ÅEncompasses all algae, aquatic plants and related organisms

ÅRandom bottles (i.e. Water, Gatorade, gelato)

ÅHealth concerns not major focus

ÅNeeds to address

ÅIn-house Cyanotoxin analytical capabilities

ÅCollection and handling important!

ÅQuality Assurance

ÅResults must be legally defensible 

3



Algae Basics

ÅNot plants!

ÅDiverse group of somewhat related organisms

ÅAlgae forms: Phytoplankton, Filamentous & Periphyton

ÅProcedures concentrate on phytoplankton:

ÅAlgae in water column

ÅConcentration varies

ÅSpatial and temporal 

ÅQuantification/Densities 

ÅBlooms move!

ÅFlowing water

ÅWind and waves
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How difficult can it be?

ÅFind a bloom

ÅPut it in a bottle

ÅSend it to a phycologist

ÅHow many phycologists do you know?

ÅEverything relies on:

ÅCommunication

ÅCoordination

ÅContacts 
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Challenges

ÅWhat do you sample?

ÅWater column

ÅPhotic vs grab

ÅSurface film

ÅShipping and handling

ÅWhen to preservative

ÅQuantification requires it

ÅToxin analysis? Maybe.

ÅRecreational: no 

ÅFinished drinking water: yes
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What is the question?

ÅMultiple protocols to select from
ÅPhotic vs grab

ÅQuantification 

ÅSurface scoop 

ÅExposure risk assessment
ÅRecreational 

ÅShoreline, surface & water column

ÅAquatic life
ÅWater column

ÅDrinking water
ÅSource (raw) and finished

ÅDivision of Public Health: Health Risk Evaluations (HREs) 
ÅHREs based on:

ÅCell counts

ÅToxin levels (ug/L or ppb)

ÅMay (often) require more than one sample
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Supplies, Equipment & Documents

ÅSample collection form

ÅPhysical parameters: meters

ÅDissolved oxygen & pH

ÅChemical parameters: bottles and coolers

ÅChlorophyll-a & nutrients

ÅPhytoplankton:

ÅBottle selection important

ÅDisposable 

Ålugolôssolution stains

ÅPTEG

ÅReusable

ÅWash  

ÅGlass amber
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Conclusion

ÅPhyto sampling protocols needed

ÅCan be field tested

ÅMultiple agencies/organizations can follow

ÅBlooms can be better documented

ÅExposure risks be better evaluated

ÅData is comparable

ÅData is defensible
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Contact Information: Ecosystems Branch

ÅBrian Wrenn: Supervisor

Åbrian.wrenn@ncdenr.gov

Å(919) 743-8409

ÅLeigh Stevenson

Åleigh.Stevenson@ncdenr.gov

Å(919) 743-8451

ÅElizabeth Fensin

Åelizabeth.Fensin@ncdenr.gov

Å(919) 743-8421

ÅMark Vander Borgh

Åmark.vanderborgh@ncdenr.gov

Å(919) 743-8423
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