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Terminology

o Bacteria




Toxins cause human and animal illnesses

Aphanacapsa spp.
Microcystis spp.

Snowella spp.
Synechococcus spp.
Woronichinia spp.
Lyngbya spp.
Oscillatoria spp.

Planktothrix agardhii
Pseudoanabaena spp.
Anabaena spp.

Anabaenopsis elenkii
Aphanizomenon spp.

Cylindrospermopsis
raciborskii

Nordularia spp.
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HAB Warning Signage

ODNR & OEPA
sample toxins and cyanobacteria.
Post signs as needed

Have fun on the water, but know that
blue-green algae are in many Ohio
lakes. Their toxins may be, too.

Be Alert! Avoid water that:

* looks like spilled paint

* has surface scums, mats or films

« is discolored or has colored streaks

* has green globs floating below the surface

For more information, visit
ohioalgaeinfo.com
or call 1-866-644-6224.

DANGER

Avoid all contact with the water.

Algal toxins at UNSAFE
levels have been detected.

Recreational Public
Health Advisory

Microcystin > 6 ppb

No Contact Advisory

Microcystin > 20 ppb
Human illness or pet death
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.— Pet deaths
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Harsha Lake — HAB History

e 2009 Grand Lake St. Marys
e HABs first samples/microcystin

first detected in 2012 _1 _
-peak 4.5 ppb at main beach | @&

e First advisory in 2013
— peak microcystin 88 ppb
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When in Doubt Stay Out!

Sampling is expensive and limited.-
Blooms/toxin condltlons change fapldly
Signs can’t be everywher.ewfn

Don’t JUSt rely on S|gns'f+., k
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Campground Beach, Harsha Lake



Why are we seeing this problem now?
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Theories: | o
— Fert|I|zer farmmg practlces

— changes in weather and extreme weather patterns
(droughts, storms, temperature)

They are here to stay: akinetes (resting cells) over winter
in lake and'grow when conditions are favorable again




Make Them Go Away

Short term vs. long term

e Reservoir treatment on smaller
scales
— Copper sulfate
— Alum or Ferric
— Reservoir mixing, aeration,
dredging

* Not cost effective on large
reservoirs

* Prevention: source water
protection




East Fork Watershed Cooperative
From Source to Tap

. Federal Partners
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Annual Nutrient Load Distribution to Harsha Lake

Nitrogen Phosphorus

ForesT WWTP

\

FOREST
0.6%

SEPTIC
0.8%

URBAN
1.0%

Source: U.S. EPA Office of Research & Development



Reducing Agricultural Nutrient Runoff




Linking Watershed to the Lake

* Modeling watershed
and lake

— Determine feasibility
of reducing blooms
with sourcewater
protection

Nitrate (kg N/ha)
0.000 - 0.361
0.382 - 0.970
0871-1.303

1.394 - 1811
1812 - 418 084

Fig. 10. (Color) SWAT model output visualized by HRU using alter
native land-use layer

— |dentifying best
locations for BMPs
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— Early HAB detection
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Remote Sensing Project

BGA-PC (cells/mL)
Prediction Map

B o.704 - 15,323
15,323 - 19,656 :

: 10,656 - 22,997 BMW intake Campground Beach
22 997 - 25,574
25,574 - 28,915
28,916 - 33,248
33,248 - 38,867

P 38867 - 46,152

B 45.152 - 55,600
I 55600 -67.850

Main Beach



HAB History at BMW Plant

Seasonal Taste & Odor (T&O) Issues since
commissioning in 1995, suspected MIB and Geosmin

Established CLSA and GC/MS testing capability
MIB and Geosmin detected
Conventional surface water treatment plant

Original design using PAC not effective for complete
removal of MIB and Geosmin

GAC caps added to filters in 1999
Caps effectively removed MIB & Geosmin

Caps removed and GAC contactors constructed in 2012,
concurrent with first microcystin detection



Best Available Treatment Technologies

Removal of Intact Cells

Coagulation/Sedimentation
Rapid Sand Filtration

Slow Sand Filtration
Membrane Processes
Dissolved Air Flotation




Best Available Treatment Technologies
Removal of Extracellular Toxins

e Powdered Activated Carbon

Granular Activated Carbon

Biological Fi
Membrane

tration

Processes

Oxidation (c

estroys toxin)



Technologies Currently Available at
BMW

Combined coagulation, sedimentation and
filtration for algal cell removal

GAC for removal of all extracellular toxins

Potassium Permanganate (Oxidant)
Chlorine (Oxidant)
Multiple Level Intake Structure




Oxidant Inactivation Limitations

Effective (at low PH)

Chlorine

Chloramine

Chlorine
Dioxide

Potassium
Permanganate
Ozone

UV/Advanced
Oxidation

Not
Effective

Not
Effective

Not
Effective

Effective

Effective

Effective

Not Effective

Not Effective

Inadequate
Information

Effective

Effective

Effective

Not Effective

Not Effective

Effective

Effective

Not Effective

Somewhat
Effective

Inadequate
Information

Inadequate
Information

Not Effective

Not Effective

Inadequate
Information



Other Considerations

e Increase production at Groundwater Plants

* |nterconnections with GCWW, Tate Monroe,
and Western Water

e \Water Use Restrictions



Current Testing Capabilities

* In House — Abraxis Testing
— Pros: We Control Testing and Results

— Cons: Time Demanding on Staff and Relatively
Costly

e Contract Labs
— Pros: Minimal Time from Staff

— Cons: Delay in Results & Expensive for Numerous
Samples



Research

* Joint Effort with USEPA
* Cluster Effort with Confluence that
Involves Clermont County, USEPA, [ BEES
OEPA, USGS, GCWW, UC, and Army & — >
Corp. :

e In House Testing/Research s
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QUESTIONS?



