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anagem

ent controls
–

Physical
–

Chem
ical

–
Biological

•
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ents
•

U
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ent



Defining HABs
•

Harm
ful –

posing threat to ecosystem
, anim

al and hum
an 

health; cyanotoxinsare a prim
ary concern for drinking w

ater 
and recreation

•
Algae –

photosynthetic aquatic organism
s lacking true roots 

and stem
s; cyanobacteria

are prim
ary concern in freshw

ater 
system

s
•

Bloom
 –

excessive biom
ass,  occurs w

hen conditions (e.g., 
nutrients, light, tem

perature) support high grow
th rates



Adverse Im
pacts

•
Cyanotoxin

production -derm
al toxins, neurotoxins, and 

hepatotoxins
–

Sym
ptom

s of exposure include nausea, skin rashes, 
gastrointestinal distress, disorientation, num

bness, and 
fatigue.

–
O

hio has received reports of hum
an illness and dog 

deaths associated w
ith recreational exposure to 

cyanotoxins.
•

Taste and odor problem
s 

–
M

ethylisoborneol(M
IB) &

 Geosm
in

(earthy/m
usty odor)

•
Dissolved oxygen dips 

•
N

uisance  -visual and olfactory effects can be significant
•

Costs to com
m

unities
–

Econom
ic im

pacts from
 loss of recreation based tourism

–
Increased costs for production of drinking w

ater



Benefits from
 Reducing HABs

•
Protect hum

an health and appealing lake
•

Cost saving to w
ater system

–
Reduced cyanotoxinsand HAB m

onitoring
–

Reduced taste &
 odor com

pounds
–

Reduced turbidity
–

Reduce filter clogging
–

Reduced organic carbon, reduced THM
s

–
Reduce treatm

ent chem
ical requirem

ents



Factors Affecting (Prom
oting) HABs

•
N

utrients: Phosphorus (bloom
) and N

itrogen 
(m

icrocystins)



Factors Affecting (Prom
oting) HABs

•
N

utrients: Phosphorus and N
itrogen 

•
Light

•
Tem

perature
•

W
ater m

ovem
ent (stratification) and residence 

tim
e

•
M

icronutrients
•

Algal seasonal dynam
ics and history



Source W
ater M

anagem
ent Strategies

W
atershed M

anagem
ent

•
Control external loading of nutrients 
–

Reduce sources or nutrient trapping
•

Com
ponent of successful long-term

 m
anagem

ent 
plan to reduce HABs

•
High cost per area to achieve goal

Avoidance Strategies 
•

M
ultiple source w

aters (isolate and treat)
•

M
ultiple intake depths



In-Lake M
anagem

ent Strategies
Physical control
•

Dredging to rem
ove nutrient laden sedim

ent or 
benthic m

ats
•

Harvest/skim
 scum

s or m
ats

•
Hydrologic m

anipulation (flushing, selective 
w

ithdraw
l)

•
Aeration, hypolim

netic
oxygenation 

(nanobubbles)
•

Artificial m
ixing

•
Sonication, ultrasound



Lake Carm
i, VT

•
Large, shallow

 w
ith 

high internal P 
•

Im
paired for nutrients 

(TM
DL) and history of 

recreational HABs
•

Evaluation aeration 
versus circulation 
system

 to address 
internal P Case Study Exam

ples

https://dec.verm
ont.gov/sites/dec/files/w

sm
/lakes/docs

/Encroachm
ent/AerationReport_FIN

AL.pdf



G
rand Lake St. M

arysBeach
•

Isolate beach em
baym

ent
•

Aeration units and ͞air curtain͟

Case Study Exam
ples



In-Lake M
anagem

ent Strategies
Chem

ical control
•

Algaecides
•

Phosphorus inactivation (Alum
, Phoslock)

•
Flocculation agents

•
O

xidizing agents (perm
anganate, ozone; 

potentially w
ith nanobubbles)



In-Lake M
anagem

ent Strategies
Biological control
•

Predators (not successful)
•

Barley straw
 (allelopathic

effect)
•

Viral controls (lab-scale only)
•

Bacterial additives (potential off-label use, in 
com

bination)



Roll Call for Algal Control
•

W
atershed m

anagem
ent (w

here external load is high)
•

Phosphorus inactivation (for internal load or inflow
)

•
Circulation/m

ixing (deep versus shallow
 system

s)
•

O
xygenation (deep lakes, internal load dom

inant)
•

Dredging (w
here feasible, benthic m

ats)
•

Algaecides (w
ith proper tim

ing, lim
ited usage, no 

nutrient control)
•

Sonication (for susceptible algae, no control for 
nutrients) 

•
Biological controls (m

oderate P, variable)
•

M
ulti-faceted approach (toolbox)



M
onitoring Program

Data needs to determ
ine triggers for response 

and evaluate effectiveness of treatm
ent

•
Algae, cyanobacteria types and abundance 
(phycocyanin, genetics, cyanotoxins)

•
W

ater quality (nutrients, pH, tem
perature, 

oxygen; spatial and tem
poral)

•
Lake bathym

etry
•

Inflow
 and outflow

 sources 
•

O
ther biological com

m
unities



Treatm
ent O

ptim
ization Protocol (short term

 options)
https://epa.ohio.gov/Portals/28/docum

ents/habs/Treatm
entO

ptim
izationProcotol.pdf

Cyanotoxin
G

eneral Plan (long term
 planning)

https://epa.ohio.gov/Portals/28/docum
ents/habs/HABGeneral

PlanGuidance.pdf

Sections specific to source w
ater m

anagem
ent

U
pdated docum

ents in 2019

HAB G
uidance Docum

ents



Treatm
ent in Source W

aters
•

O
AC 3745-83-01(d) O

perational requirem
ents

–
AN

SI/N
SF Standard 60 Drinking W

ater Treatm
ent Chem

icals
•

Includes algaecides

–
AN

SI/N
SF Standard 61 Drinking W

ater System
 Com

ponents

•
Encourage new

 reservoir m
anagem

ent technologies 
to com

ply!



Perm
itting Process for Algaecide

•
O

hio General N
PDES perm

it (O
HG870002):

–
Effective January 1, 2017

–
Expiration Decem

ber 31, 2021
–

Fee required for renew
al

–
Subm

it to Division of Surface W
ater

•
Applications ͞in͕ oǀer or near͟ surface ǁ

ater
•

N
otice of Intent (N

O
I) are required for direct 

application to drinking w
ater reservoirs

http://w
w

w
.epa.ohio.gov/dsw

/perm
its/G

P_Pesticide.aspx



Restrictions for Algaecide in 
Drinking W

ater Source
•

Due to the potential release of cyanotoxins, 
algaecide use is restricted in drinking w

ater 
sources during a severe bloom

 (scum
 or 

>100,000 cells/m
L cyanobacteria)

•
Exem

ptions:
–

Bloom
 is not producing cyanotoxins

–
Source w

ater is isolated
–

Treatm
ent capacity for extracellular cyanotoxins

https://w
w

w
.epa.ohio.gov/Portals/28/docum

ents/HABs/
Publications/AlgaecideApplicationFactSheet.pdf



Algaecide Application N
otes

•
Follow

 label instructions and be aw
are of 

environm
ental im

pact and practical 
considerations

•
Apply algaecide during early stages of bloom

, 
before cyanotoxinsare detected in raw

 w
ater,  

and only to areas w
here cyanobacteria are 

present



Treatm
ent in Source W

aters
•

O
AC 3745-91 Plans Approval 

–
Required for any new

 source or alteration in source
–

Specifies substantial change to w
ater quality

–
Five Year Review

 date 10/26/2020
•

Early Stakeholder O
utreach m

ay begin prior to 3/26/2020
•

Potential exem
ption criteria for certain types of reservoir 

m
anagem

ent treatm
ent technologies 

Subscribe to rules em
ailing list at https://epa.ohio.gov/ddagw

/rules



Treatm
ent in Source W

aters
•

Reservoir treatm
ent form

 in developm
ent

–
Ease reporting, allow

 tracking 
•

Survey planned for end of HAB season 2019



Interstate Technology &
 Regulatory 

Council (ITRC) Project
•

Strategies for Preventing and M
anaging 

Harm
ful Cyanobacterial Bloom

s
•

Goal: Develop technical and regulatory 
guidance for preventing and m

anaging bloom
s 

–
Technical review

 of com
m

on reservoir and 
w

atershed m
anagem

ent practices 
–

Fact sheets and w
ebsite expected end of 2020

•
Consider joining the team

!
http://itrcw

eb.org/ M
em

bership/Team
Registration



U
pcom

ing Events
•

Stone Laboratory
–

Algae Identification, August 5-6, 2019
–

Dealing w
ith Cyanobacteria, Algal Toxins, and Taste &

 
O

dor, August 7-8, 2019

•
Algae Bloom

s, HABs and Toxic Algae 
Rem

ediation W
orkshop

–
Toledo, O

H, Septem
ber 10-11, 2019

w
w

w
.nationalalgaeassociation.com



614-644-2752

http://epa.ohio.gov/
ddagw

/HAB.aspx

O
hio EPA HAB Coordinator

Heather Raym
ond

Heather.Raym
ond@

epa.ohio.gov

HAB Com
pliance

M
arissa G

anzfried 
M

arissa.Ganzfried@
epa.ohio.gov

HAB Treatm
ent

Ryan Bertani
Ryan.Bertani@

epa.ohio.gov

Reservoir M
anagem

ent
Ruth Briland
Ruth.Briland@

epa.ohio.gov

O
hio EPA Central O

ffice HAB Section


