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What is a HAB?

ÅA harmful algal bloom (HAB) is the overgrowth 
of algae, typically refers to those that produce 
toxins.

ÅMost common HABs are Cyanobacteria or 
Blue-Green Algae.

ÅHABs may be composed of many different 
algae but dominated by cyanobacteria

ÅOften described looking like spilled paint



RM 260. Upstream of Point Pleasant, WV 
KygerPower Plant



Cyanobacteria

ÅMicrocystis

ÅAnabaena

ÅNostoc

ÅPlanktothrix

ÅAphanizomenon

ÅCylindrospermopsis

ÅLyngbya

Toxins

ÅHepatoxins
ïMicrocystins

ïCylindrospermopsins

ÅNeurotoxins
ïAnatoxins

ïSaxitons

ÅDermatoxins
ïLyngbyatoxin



How bad are HABs?

ÅDepends.....

ïMany species with different toxicities

ïJust because there is a bloom does not mean 
toxins are produced

ïLikelihood of contact and ingestion

ÅEnvironmental concerns

ïDie off of algae can lead to anoxic conditions 
which can lead to fish kills



Implications of a bloom

ÅHealth Hazard

ïEspecially for drinking water facilities

ïAlso for contact recreation on lakes and rivers

ÅFinancial Hazard

ïIf there is an algal problem then people may not 
vacation there

ïClean up, mostly for cleaning drinking water

ÅEnvironmental Impacts



Where are we likely to see blooms?

ÅSlow moving water

ÅHigh nutrients

ÅLots of sunlight



Ohio River

ÅLarge bloom

ïAbout 500-600 miles affected

ÅAffected recreation

ÅAffected drinking water facilities

ïFinancial impacts not health impacts

ÅLasted from mid August to mid October





0

2

4

6

8

10

12

April May June July August September October

R
a

in
fa

ll 
(i
n

c
h

e
s)

Rainfall along Ohio River 2015

New Cumberland Observed New Cumberland Avg Wheeling Observed Wheeling Avg Huntington Observed Huntington Avg





RM 298. Just upstream of NinemileCk
(WV). Near Lesage, WV



Cyanobacteria Found

ÅMicrocystisaeruginosa

ïDominant

ÅAphanizomenon

ÅWoronichinia

ÅChroococcusmicroscopicus



Toxin Levels

ÅHighest seen RM 468.8 on Sept 9th

ï1900 ug/L

ÅVaried across throughout river and from bank 
to bank
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Ohio River Mile Point

Toxin levels in the Ohio River on September 9, 2015
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Impact of Ohio River Bloom on Mid-
Atlantic

ÅBrought national attention to HABs and brought it to 
our doorstep.
ïNot much of a HAB history
ïAlso had bloom on COE lake R.D. Bailey

ÅWV is working on a multi-agency response plan
ÅLooking at other states for lessons
ïMost states in Mid-Atlantic do not have a freshwater 

monitoring or response plan
ïSeveral states have partial programs
ÅMonitoring in certain areas where HABs have historically occurred
ÅMonitoring in bays and along coast
ÅtǊƻǘƻŎƻƭǎ ŀƴŘ ǿŜōǎƛǘŜǎ ŘƻƴΩǘ ŀǇǇŜŀǊ ǘƻ ōŜ ǳǇ ǘƻ ŘŀǘŜ



ÅGood things

ïMost states have a great start for making a 
statewide protocol

ïWe all have a great model from the Ohio EPA for 
recreational waters and drinking water protocols



R.D. Bailey Lake

ÅReported on October 1, 2015

ÅDominated by Limnoraphisbirgei(Lyngbya)

ïNot a known toxin producer

ïOne filament of Psuedanabaena

ÅAll ELISA tests showed non-detect for toxins





West Virginia HAB Response Plan

ÅStatewide program and multi agency plan
ïWVDEP, WVDNR, USACOE, DHHR, Local Health 

Department

ÅUsing OH EPA HAB Recreational Response Strategy
ÅToxin levels of 6 ug/L for caution and 20 ug/L for no 

contact advisory
ÅBloom procedure
ïOnce bloom is reported and identified then advisory is 

posted based on toxin results
ïBloom is monitored until two consecutive samples show 

acceptable toxin levels
ïFocus on beaches and areas of high contact



Lƴ ǇǊƻƎǊŜǎǎΧ

ÅThe plan in a work in progress
ïStill unsure of reporting process from public
ÅSpill hotline?

ïWho handles the bloom monitoring?
ÅState parks
ÅCOE lakes
ÅDEP
ÅPrivate lakes

ïAlgae Iders
ïLab to handle toxin analysis
ï¢ǊŀƛƴƛƴƎ ŦƻǊ άŦƛǊǎǘ ǊŜǎǇƻƴŘŜǊǎέ 

ÅGrowing season 2016
ÅExtend to drinking water protocol in the future



Corrective Action

ÅMonitor, monitor, and then monitor some 
more

Åbƻ άǉǳƛŎƪ ŦƛȄέΦ  bŀǘǳǊŜ ƴŜŜŘǎ ǘƻ Ǌǳƴ ƛǘǎ ŎƻǳǊǎŜ

ÅBest practice is to alert the public

ïSignage

ïMedia

ïWebsite maintenance



Climate Change

ÅWarmer water temps

ïCyanobacteria prefers warmer water

ïLeads to stratification where algae can thrive

ÅSalinity

ïMay lead to more droughts causing freshwater to 
become saltier.  Marine algae could invade 
freshwater



ÅHigher Carbon Dioxide levels

ïAlgae need carbon dioxide so increased carbon 
dioxide can lead to more algae

ÅStrong storms

ïClimate change can lead to more severe storms 
with increased rainfall leading to high nutrient 
loads



ÅSea level rises

ïLeads to a more shallow and stable coast

ÅCoastal Upwelling

ïwinds push surface water offshore and deep 
water moves towards the coast, bringing nutrients 
from the ocean floor to the surface



Predicting HABs

ÅMonitoring for nutrients

ÅHard to predict

ïWeather dependent 

ïCan show up in unexpected places

ÅSutton Lake

ÅR.D. Bailey
ïNot listed for nutrients



Conclusion

ÅThe magnitude of the Ohio River algae bloom 
left a lasting impression of WV and highlighted 
the need for a plan

ÅHopefully more states follow

ïHaving a plan before you need it, is better than 
needing a plan and not having it



Questions?


