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wEPA \ Goal and Outline

* Review EPA tools supporting state/tribal HAB management for CWA purposes

* Tools by Theme
* Research Activity
e Other Resources
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vEPA Tools - Prevent

* Water QU al |ty Standards Table. Recommended magnitude for cyanotoxins.
* Toxins Microcystins Cylindrospermopsin
8 pg/L 15 pg/L

N United States Office of Water EPA 822-R-19-001 T —
\.’ Environmental Mail Code 4304T May 2019 -

Protection Agency EPA 823-R-21-002

July 2021

Final Technical Support Document:

Implementing the 2019 National Clean Water
Act Section 304(a) Recommended Human
Health Recreational Ambient Water Quality
Criteria or Swimming Advisories for
Microcystins and Cylindrospermopsin

Recommended Human Health Recreational
Ambient Water Quality Criteria or
Swimming Advisories for Microcystins
and Cylindrospermopsin




Tools - Prevent

s Y lé.lnit_ed Slatels i Protect] Office of Water EPA-822-R-21-005
,‘v nvironmental Protection Mail code 4304T August 2021

Agency

Ambient Water Quality Criteria to Address Nutrient

Pollution in Lakes and Reservoirs

EEETE

e Water Quality Standards
SEPA

Laws & Repulations v
CONTACT US

Environmental Topics »

* Nutrients
Nutrient Pollution

Warming water, droughts and sea level rise can

Develop Criteria ¥ Case Studies Resources v O

N-STEPS Online

o
CONTACTUS  SHARF |
R

and

Nutrient Scientific Technical Exchange _
Partnership & Support (N-STEPS) Online — y

A Resource for Numeric Nutrient Criteria Development

Memorandum

= EPA's Efforts to Reduce Nutrient

» The Effects

= Where it Occurs
Pollution

Prevent
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Tools - Prevent

Biological

Prevent

Fa ) United States :
o’ Environmental Protection Search EPA.gov
\ Y4 Agency

* Wate r b O d y H A B CO nt rO | Environmental Topics » Laws & Regulations v Report a Violation About EPA v

I

Related Topics: Cyanobacterial HABs | Ground Water and Drinking Water | Water Quality Criteria CONTACT US

Preventative Measures for Cyanobacterial HABs
in Surface Water

Preventative measures are the preferred approach to managing the occurrence of cyanabacterial blooms. The most effective
preventative measures are those that seek to control anthrapogenic influences that promote blooms such as the leaching and runoff of
excess nutrients. Management practices for nutrients, specifically nitrogen and phosphorus, should have the goal of reducing loadings

aladMataldslale alaBaTatalatatla O o o o 0 - ntt o

D AIMER: U.S. EPA does not endorse any o € measures presented on tnis page.

.,

|

Physical
ysied Chemical

See also Chapter 6 (Management and Control Strategies for HCBs) in ITRC (Interstate Technology & Regulatory Council). 2020. Strategies for Preventing
and Managing Harmful Cyanobacterial Blooms (HCB-1). Washington, D.C.: Interstate Technology & Regulatory Council, HCB Team. www.itrcweb.org.
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\%EPA \\\ Tools - Prevent

| Protection Search EPA.gov Q

o N ut rie nt CO nt rO I P rog ra m S Environmental Topics v Laws & Regulations v Report a Violation v About EPA v

National Pollutant Discharge Elimination System (NPDES) CONTACT US
* NPDES L ,
Permit Limits-Nutrient

° N PS About NPDES Permitting

AllNPDES Program Areas

Excess nutrient loading to water bodies beyond levels
needed to maintain the health of an indigenous aquatic NPDES Permit
Aquaculture ecosystem is commonly referred to as nutrient poliution. Limits Topics

Animal Feeding Operations

The effects of nutrient pollution are diverse and far-
Forest Roads
reaching. Among the most significant and widespread

= Overview

Industrial Wastewater effects of nutrient nollutian are arcalaratad aurrnnhication

) and the resu  Overview of Nutrient Pollution and NPDES Permitting
Municipal Wastewater — ____

Mational Pretreatment :‘tr:ie:uaﬁr: i. "3 - k EA
e — _
Overview of Nukrien
and NPDES Permittin

INTRODUCTION TO NUTRIENTS AND
THE NPDES PROGRAM—Part 1

o . vf‘
National Pollutant Discharge Elimination System (NPDES) CONTACT US \ N ‘
\

NPDES Home NPDES Permit Writer's Specialty
About NPDES Training: AddreSSing Nutrient
AllNPDES Program Areas POllution in NPDES Permits

Animal Feeding Operations

Prevent




vEPA Tools - Prevent

(2 ) United States
Ny Envi ental Protection
\’ Agency

Environmental Topics v Laws & Regulations v Report a Violation v About EPA v

d N u t r i e n t C O n t ro I P ro g ra m S Polluted Runoff: Nonpoint Source (NPS) Pollution CONTACT US

rolted funoff e 319 Grant Program for States and
Basic Information Territﬂries

Types of NPS Pollution

* NPS

319 Overview ‘ Current Guidance | Historic Guidance | Reports and Resources

Environmental Topics v Laws &Regulations v+ Reporta Violation v About EPA v success Stories

. e United States
CONTACTS N EA Environmental Protection
\’ Agency

Environmental Topics v Laws & Regulations v Report a Violation v About EPA v

Polluted Runoff: Nonpoint Source (NPS)
Pollution

- BT e E— Polluted Runoff: Nonpoint Source (NPS) Pollution CONTACT US

Polluted Runof: NP Tribal Nonpoint Source Program

Pollution Home

Basic Information On this Page:
Types of NPS Pollution « Overview
Success Stories » Erogram Highlights For bal

Grantees

Eligibility
Using a Watershed Approach o ’

D 57,
S ST

1 g?g NONPOINT SOURGE SUGGESS STORY

.
"4 pr 0T¢d¢

OHIAN
¥ agenct

A Getting Started with the
Nonpoint Source NPS Program!
pollution is...

Learn more about how states, Tribes, and
cansed by rainfall or snoweneh eoving over i

terr are working 1o address NPS

Watershed Restoration Efforts Reduce Cyanobacteria-Stimulating
Nutrients in Pinto Lake

P reve nt Waterbody Improved Pl_nto Lakeis a shallou.r_, hypereutro.phn‘: lake within the Pajaro
River watershed. Nutrient contamination of surface water and




> EPA Tools - Monitor

* Satellite Based Tool: CyAN

n EPAUniled Sta
" Environm
LY 4 Agency

Cyanobacteria Assessment Network ...

169
@ My Locations [0 compare (D Notifications

Environmental ‘lopics v Laws & Regulations v Report a Violation v About EPA v

Related Toplcs: Water Research CONTACT US

Cyanobacteria Assessment Network Application
(CyAN app)

Make faster decisions related to cyanobacterial algal blooms

EPA's Cyanobacteria Assessment Network mobile application (CyAN app) is an eacy-
to-use and customizable app that provides access to cyanobacterial bloom satellite On this hge
data for over 2,000 of the largest lakes and reservoirs across the United States. EPA

scientists developed the app to help local and state water quality managers make
faster and better-informed management decisions related to cyanobacterial blooms.

ity and Availability
« Capabilities and Applications
Compatibility and Availability * Batkgioundand Lollanoration
* Resources

The CyAN app is available as two versions: CyANWeb app and the CyAN Android™ app. « Technical Suppart

Bothare frec apps that require an intemet connection and provide the same
information using different plattorms. The CyANWeb app is a web bros -based
intarface available on EPA's website that will work with any oparating system and is CyANWQb app:
compatible with most devices. | he CyAN Android™ app 1s available for download on
Google Play™ and is designed for use on Android™ devices; it is compatible with

versions 4.2-9.0 (APl levels 18-26). Goto CyANWeb

Disclaimer: A

MNew Hope Church -- 1

I5"AYH0"N, 78°57'31™
Counts of cyanobacteria
Date: 06-24-2023

CyAN Android™ app:

Capabilities and Applications _ GETITON

* Google Play

Capabilities: The CyAN app provides an easy Lo use,
customizable interface to scan water bodies for changes

in cyanobacteria occurrence without requiring compute
programming expertise. It provides water quality managers a user-friendly platform that reduces the

complexitiec acsociated with accescing satellite data to allow fact and efficient initial acsessmente acrocs

{770,102 . 4 49,592

cellsimlL cells/mL
since 06-17-2023

water bodies that are roughly one square kilometer or greater.

Monitor




> EPA Tools - Monitor

* CyAN — data served on How’s My Waterway

(z], Zoom to

How’s My Waterway?

B Everett Jordan Lake

Explon over and Learn about your water.
Blue-Green Algas |
© Worerbody Area: 20,50 mi® |
Community State & Tribal National @ sotellite Image Pivel Area, 35 mi*
2atel image Ficel Area: 32

Morrisviliey

AMaterwa

[OPE River-B EVErew Jorgan Lake [0S0 5000 206 107

Let's get started!

AP ALEr Daily Blue-Green Algae Estimates forB =
Everett Jordan Lake

Howy.s
WATERSHED: New Hops Rhwer8 Evercet Jordan Laka [f X m -] € Use My Location
-m et | i

= (8] Ipchurch e
ndils »

QR @ x Water Monitoring Show Text e ] "
- ' is manitored by state, federal, |, and local agencies. Universities, volunteers and others al

'.-_l. also help debect water quality concerms, _c

- o B i
: Explore the map and information below to find out sbout current and past water conditions.... 5
Show more 1
= s -
spr
| 10/1 10/2 10/3
Apex

2 63 Blue-Green Algae Concentration Categories:

r Conditions

® VaryLow
=8,500 cellz/mL

Past Water Conditions

® Low
6,500 - 100,000 cells/mL
Past Water Conditions

& Madium

y3¥

nitarin
ments - such as wates water temperaty
lity indicators.... Shaw mere

The yellew squares represent US

water quality
ion, and other

measu
waker qus

Organization (W

o® E Potential Harmful Algal Blooms (HABs| I:‘ USGS Sensors

| forinformation on potential health impacts.

Monitor

https://www.epa.gov/waterdata/hows-my-waterway o
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SEPA

Tools - Monitor

* CyAN — data served on How's My Waterway, EnviroAtlas and Report

on the Environment

nd address or place

EnviroAtlas Data

o

ee@el Koana

Search All Layers Chapel Hill 1 ;‘

=
i

537 of 537 Maps Expand@ H

&

Fearrington
Village

Bynum

| Gum Springs

Pittsharo Jafdan Lake

Hew Hill

B Cyznobactera Index - Extant
2006=21® ¥
B Cyencbacteria Index - Frequency

20002108

© - Miencure o
ek ot

N Y

5 Brickhaven
3 3

Monitor

) B Ceap
3*: Layer List

G Layers

‘BN Cyancbacteria index - Extent

Marrisy l
& 45

Upchurch

-=8

Lﬁ", ' N Cyancbacteria index - Frequency
Apex
»>56
Feltonvil l
20
Holly Spril
-
Willow Spring

Fuguay-Varina

Cyanobacteria Index - Extent

Lake Mame: B. Everett Jarcan Lake

Lake Mame: B. Everett Jordan Lake

State : NC

COMID: 166733060.0
Lake Area: 53.0
MNumber of Pixels: 124.0

2021 Percent Median Lake Area:
2020 Percent Madian Lake Area:
2019 Percent Median Lake Area:
2018 Percent Median Lake Area:
2017 Percent Median Lake Area:
2011 Percent Madian Lake Area:
2010 Percent Median Lake Area:
2009 Percent Median Lake Area:
2008 Percent Median Lake Area:

T State - MNC

https://www.epa.gov/enviroatlas

264
867
&3.97
g;g Cyanobacteria Index -
CIS Frequency

&6.5
30.1
248

Lake Mame: B. Everett Jordan Leke

Lake Mame: B. Everett Jordan Leke

COMID: 166735060.0000

Number of Pixels: 124.0000

2021 Average Bloom Frequency: 62.6300
2020 Average Bloom Frequency: 36.44600
2019 Average Bloom Frequency: 43.5700
2018 Average Bloom Freguency: 23.4700
2017 Average Bloom Frequency: 47.1000
2011 Average Bloom Frequency: 45.5400
2010 Average Bloom Frequency: 43.6800
2009 Average Bloom Freguency: 31.5400
2008 Average Bloom Frequency: 30.4500
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* CyAN — data served on Report
on the Environment Cyanobacteria in Lakes

chibit 1 Wekly Exhibit 2. Area covered by cyanobacteria in U.S. lakes, 2008-

occurrence of
cysnobacteriz in U.5. lakes, 2011 and 2017-2021

2008-2011snd 2017-2021

Region:

Contiguous U.5. -
Contiguous U.5. v

° ° - Exhibit 2. 2res @
. n I re O r e I O n S /] coversd by Total area detected (measured by satellite) (MERIS)
— Total area detected (measured by satellite) (OCLI}

cysnobacteria in U.S. lakes,
2008-20115nd 2017-2021 50k

- Exhibit 2. Frequancy w
of eyanobacteria =
detectionsz in U5, lakes, Bw 0k Usethe
2008-2011 and 2017-2021 28 buttons to
o
& E select
52
£® 20k
o :
-— o
= mouse over
the displayto
o revesl data.
2008 2010 2012 2014 2016 2018 2020 2022 Click and drag

within the gray

* Inter-Annual Trends i
- mini-graph at
the bottom to
change the
timeframe.
e Extent and Freq uency
Coverage: Contiguous 48 states.
Cyanobacterial spatial extent is calculated using two different European Space Agency sensors: Medium
Resolution Imaging Spectrometer (MERIS, 2008-2011) and Ocean and Land Color Instrument (OLCI,

2017-2021). Data between the two sensors are not directly comparable. The five-year data gap
represents the break in sensor data availability. Bloom threshold for this exhibit is 20,000 cells/mL

Data source: CyAN, 2022

Monitor

https://www.epa.gov/report-environment
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Tools - Monitor

* Water Quality Exchange/Water Quality Portal

Water Quality Data

WQP HAB Data - Algal Toxins (4/2017 - 4/2022)

a: L -, Dowrload page as POF [ = .
. Sauth Flarida Water Mansgement Distict 4559 Filters S i
FOEP Wateraned Assessmen Section | 6633 Wanlza‘_lol‘FWe|Nal’re . 58]906
State of Oregon Dept. of Envionmemsl . 5708
Nebeaaka Depanman of Swirormen & 4748 Mo Drganizations
EPA Mode Incians STORET 4414 CharactersticName - 49
(WQX Data Flow) lerwn ONR Serface Waner Monmeng Data 3285
Water Quality Water Quality Learn it i 283 o
| Dept of Embannental Promaction, e 2260 .
Download Data Upload about W e e i
with WOX uali L& FW W W R
Water guality data Q' Q ty MAAS 1D NodeHelpdesk Select dale range I - BT AR A 27, 200

(email) 1-877-827-0260 or email At 17, 2019 a_u 23, 2021

Analyte

submitted from over
900 federal, state and
tribal agencies,
watershed
organizations and
other groups are
available to support
your water quality
analyses.

There are two options
for you to share your
data using WQX. You
can choose a standard
web-based application
(WQX Web) that uses
Microsoft Excel
spreadsheets or you
can choose to create a
custom submission

General Infg
Data Assistal
Training \id
Community,
Funding. Lg
get"lonl”
assistance v

nodehelpdeski@epacdx.net

EPA Node
(WQX Data Flow)

Detection Condition

CDX Usemame CDXHelpdesk
B888-890-1995 or email

helpdeski@epacdx.net

@ Mon Denecned
@ S g

application using WQX

Wat li

XML schemathrough
Exchange Network
MNodes or Node Clients.

Water Quall?

y
P with BQX

Learn More
about Water
Quality Data

Monitor

Fced Count Charactarzstichama
™ . eT] @ Microcystin @@ Microcystin LR @ Anmonin @ Saunondn @@ Cyindroscenmopsing @ Anatcwn-4 »

@ Tote! microcysting pius nodulanns @ Cyindrospermopsn @ Mcocystne @ Sasitoring.

Mock Dashboard — For Example Only

| Kapeand shonuuts | Map dts E2003 Busphy BERI | Tumms of ks

Linik 10 Guary

12



Tools - Monitor

=5 i Tay
bloomWatch

* Monitoring Tools: Participatory Science \‘/
BLOOMWATCH

HOME BLOOMWATCH CYANOSCOPE MONITORING BLOG

CYANTO‘EACTERlA
MONITORING...

CYANOSCOPE

. MAPPING CYANOBACTERIA
‘ ONE SLIDE AT A TIME

- REE cooRp_y\lATED MONITORING
OJECGTS TO LOCATE AND UNDERSTAND

CYANOMONITORING

PROFESSIONALS AND TRAINED

CITIZEN SCIENTISTS MONITORING https://cyanos.org/
SURFACE WATERS FOR CYANOBACTERIA 13

Monitor


https://cyanos.org/

\eiEPA \\\ Tools - Monitor

* Monitoring Tools: Participatory Science

ENGLISH ESPANOL 7@, About bloomWatch @ B
BLOOMWATCH | REPORTS e
E reports currently “fmm b _ Reports evaluated
|'II l;lanﬁmed}
1,129 =
' o fmertigs’ Cyanos — I|II Hlf'_ submitted 72

(5""9“‘2’3;) 1 Non-cyanos

. | (suspected)
27

visible on the map

BLOOM REPORTED |

Avery Pond, Preston, CT on September 30, 2023
Lake condition: Ripples Weather: Rain
Location: 41 49188, -71.98214

BLOOM REPORTED |

Lake Sule, Rochelle, IL on September 30, 2023
Lake condition: Choppy Weather: Clear
Location: 4190917, -8%.04387 Esri, FAC, NOAA USGS ' Powered by Esri
BLOOM REPORTED

Wenscott R i ,Norlth Providence, Rl on Septemb Report dates
28,2023

Lake condition: Ripples Weather: Clear n
Location: 41 87271, -71.44297 b, o

NO BLOOM OBSERVED
Slack R ir, ille, Rl on September 28, 2023 20 |

Lake condition: Ripplez Weather: Ouvercast e . .
Location: 41.86663, -71.55250 <--- Click on a report to display associated photos and notes. 15

Notableta —
evaluate
using image \
55 “Notan
actual bloom

252

STATUS y |

MNO BLOOM OBSERVED [(not all reports have photos)

Mashapaug Pond, Cranston, Rl on September 28, 2023 10
Lake condition: Ripples Weather: Partly Cloudy

Location: 41.79212, -71.43245

NO BLOOM OBSERVED

Georgiaville Pond, hfield, Rl on Sep ber 28, 2023

Lake condition: Ripples Weather: Clear 0
Location: 41.89559,-71.51011 2021 2022 2023

Monitor

https://cyanos.org/bloomwatch/ 14
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< EPA

Tools - Monitor

HOW DOES CYANOSCOPE WORK? E

Collect cyanobacteria

1) collect cyanobacteria with a net tow, 2) prepare your
microscope slides, 3) identify cyanobacteria found in
your sample

EQUIPMENT AND METHODS

Monitor

* Monitoring Tools: Participatory Science

Submit your images

1) take pictures of cyanobacteria found in your sample,
2) upload the images and relevant info on
iNaturalist.org

NOTE: Be sure include basic information about where and
when the sample was collected.

MNOTE: If not sure what cyanobacteria you have, that's fine! Go
ahead and upload your image.

To submit your images, sign in or register at:

CYANOSCOPE ON INATURALIST

iNaturalist € eeor  commniy~

Observations

&
Gl
Interact online

1) the iNaturalist community can help confirm the
identity of cyanobacteria, 2) you can view and
comment on images submitted by others, 3) everyone
can explore patterns of the appearance of
cyanobacteria

To view and comment on images, sign in or register at:

CYANOSCOPE ON INATURALIST

More ~

.......

3,043 173 pal}
OBSERVATIONS SPECIES

CENTIFIERS

[, v o

Microcystis aeruginosa

213 Frasklin Shree... = Vestestyy

et Wi = Fstenday

Microcystis acruginoss
56 Lo Stnit Wik + sy

Fusrta. Rlcs

b Microcysts asnugimoss K

Genus Cranganys
Toute Mg Mlarst = 0t 3 001

.............

https://cyanos.org/cyanoscope/ 15
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vEPA Tools - Monitor

* Monitoring Tools: Participatory Science

HOW DOES CYANOMONITORING WORK?

CYANOMONITORING ﬁfﬁ A T,

PROFESSIONALS AND TRAINED Collect water samples Analyze your samples Submit and explore data
CITIZEN SCIENTISTS MONITORING

https://cyanos.org/cyanomonitoring/ 16
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vEPA Tools - Monitor

* Monitoring Tools: Participatory Science

O TeonmAn o crueRen oo - see GET IN TOUCH

The strength of our program lies in the diversity and combined expertise of collaborators like you. Don’t be shy about
getting in touch!

Follow us on Twitter Like us on Facebook Watch us on YouTube

CMC ON YOUTUBE

Program Lead Join our email list Outreach & Web
Hilary Snook Send us a message Shane Bradt
US EPA Region | UNH Cooperative Extension

[ninja_forms_modal_formid=2
| content/uploads/2016/09/submit_form_fir
iy |

Monitor

https://cyanos.org/ 17



https://cyanos.org/

< EPA

Tools - Forecasting

Science of the Total Environment 869 (2023) 161784

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

 Focused Effort

Identifying lakes at risk of toxic cyanobacterial blooms using satellite )

imagery and field surveys across the United States

Amalia M. Handler ¥, Jana E. Compton *, Ryan A. Hill *, Scott G. Leibowitz *, Blake A. Schaeffer L]

e fir i Heaiin M E RIS Lake Imagery

America

* Center for Envimnmeninl 7.

*E.g, MLmodelsto =

forecast at risk lakes

* CyAN Forecast Models
* 7-10d forecasts
* CyAN Population

Cyanobacteria Inma)

\\ Probability of
\ Exceedance

Field
Chlorophyll a

- Cyanobacteria O Lake
Microcystin

Handler et al. 2023. https://doi.org/10.1016/].scitotenv.2023.161784

Forecast

18
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Tools - Response

* Wide Range of Tools

* Our Regional HAB
Leads are Superstars

Monitoring and Responding to Cyanobacteria
and Cyanotoxins in Recreational Waters

This information is intended for recreational waterbody managers, which may
include public health officials, lake managers, or other state, local or tribal officials,
involved in monitoring water quality and protecting the health of people and animals
that use waterbodies within their jurisdiction.

DISCLAIMER: This information does not impose legally binding requirements on EPA,
states, tribes, or the public, nor does it confer legal rights. It does not constitute @
r does it change or substitute for any Clean Water Act provision or EPA

regulatior
regulation. Any mention of trade names, preducts, or services does not convey and
should not be interpreted as conveying official EPA approval, endorsement, or
recommendation for use.

On this page:
« Visual signs of a Cyanebacterial Bloom

» Developing an Emergency Response Plan for Cyanotoxing

- Semplorcollasted o [datce] i {eyasiotietio b cymickaitede e i fgeation s {leveld

https://www.epa.gov/cyanohabs/monitoring-and-responding-cyanobacteria-and-cyanotoxins-recreational-waters

EPA

United States
Environmental Protection
Agency

US EPA Cyanotoxins Preparedness
and Response Toolkit

e

Incident Action Checklist — Harmful Algal Blooms

convenience, the actions in this checklist are divided up into three “rip & run” sections and are examples
surface water utilities can take to: prepare for, respond to and recover from harmful algal bloom (HAB)
in also populate the “My Contacts” sections with crtical information that your utility may need during the

.

Communica

Cyancbacter
Recreational

.

Mutrient Pol

e | PRESS RELEASE Igal Bloom Incidents and Water Utilities

Cyanotoxins RRCREATIONAL WATER CLOSURE ISSUED ities face harmful algal bloom or HAB challenges as they try to ensure the delivery of safe

Einal Technii FOR IMMEDIATE RELEASE 0 their customers. HABs can create toxins that are difficult to treat, which can lead to prolonged

Implementir Media Contact: [insert name, title, telephone and fax aumber, and e-mail of spokesperson] P T S T Y I

Recreational WHY 15 THERE A CLOSURE?

s [Cyanotexin or cyanobacteria name], a toxin produced by cyancbacteria (formerly known as
blue-green algae) was detected in the water at levels that could cause harm at [location] on

Cylindrospel [date]

.

.

Advisories fe

and/or ranges], which are above the state-designated recreational water health advisory levels.
WHAT SHOULD 1 DO?

s Donoet swim wade or come in contact with the water, scum, foam or algae at [|Dcahm:]

»  Seck medical attention if yr.m ar family b nre T ing illness after swi or
playing in water. Recreational waters in or cyanobactena name] at levels
exceeding the state’s guidelines for issuing a Hen]th Advisory can put you at risk of various
adverse health effects including upset stomach, vomiting and diarthea Exposure to
concentrations of cyanotoxins higher than the state’s guideline values could potentially result in
more serious illnesses, including liver or kidney damage.

= Animals may be vulnerable to adverse health effects of [cyanotoxin or cyancbacteria name] at
the detected levels indicated above. Contact a veterinarian if’ animals show signs of illness.

s If you, your family members or your animals have experienced adverse [cyanotoxin- or R d
cyanobacteria-related] health effects, please contact [State or local Health Department] to report e S p 0 n

the illness

19
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 We track advisories too

350
300

B

] @ 9

‘ﬁ Y e ? Fre

o o 9 .9 ¥
> i ?; ?"‘ i J 2 < . g $

i ? - ? ° ?’D L I

2 = S
L] T— * . ' @ T @ 150
1 ¥ %0 & » 50
b 1 i

4 v ooe Adb BE ol Vi
I L ?j,?i* 3 %

% . o ~ WL,, Pove 7

’ ? @ @ vl f i
° ole 99, | ob
e A ? | *_l ¥ ? @
i z o
‘ L] W ;) o 0
]
HARB Advisories (2023) Freshwater HABs, Advisories and Closures Reported by States and Other Public Sources Since 2015

§ Harmful Algal Bloom Adviscry
19
! 4

States Not Reporting HAB Advisories

does not publicly report HAB advisories in -+
freshwaters

er: LS. Census Bureau 2018, | Jon Becker, US EPA Region

Ezr

August 2023

Respond
https://storymaps.arcgis.com/stories/d4a87e6cdfd44d6ea7b97477969cb1dd

Garrmin, FAC, NOAA USGS, EPA | Source Lay

20
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Tools - Control

* We provide control support as well

Control Measures for Cyanobacterial HABSs in
Surface Water

Measures can be employed once blooms have already occurred to control the phytoplankton blooming rate and to remove blooms. The

table provides a summary of the common physical and chemical measures for cyanabacterial blooms in surface waters and their
respective effectiveness and limitations.

To learn more about ways to manage cyanobacterial blooms visit: Report: Selutions for managing cyanobacterial blooms: A scientific

summary for policy makers (PDF) [ or the ITRC's Strategies for Preventing and Managing Benthic Harmful Cyanobacterial Blooms

Management Criteria Tool

DISCLAIMER: U.S. EPA does not endorse any of the measures presented on this page.

A Summary of Waterbody Management Measures for Cyanobacterial Blooms

Determination of Cyanotoxins in Drinking and
Ambient Freshwaters

Freshwater Cyanotoxins

Waterbody
Management Measure

Description

Effectiveness

Limitations

Physical Controls

Aeration

Aerators operate by pumping air through a
diffuser near the battam of the waterbody,
resulting in the formation of plumes that
rise to the surface and create vertical
circulation cells as they propagate
outwards from the aerator. This mixing of
the water column disrupts the behavior of
cyanobacteria to migrate vertically in
addition ta limiting the accessibility of
nutrients.

Successfully
implemented in small
ponds and waterbodies.
May also provide more
favorable growth
conditions for competing
organisms.

Generally more efficient
in deeper water
columns. Also highly
dependent upon the
degree of stratification
and the air flow rate.

Techniques ‘ A ‘ Cylindrosps Microcystins Saxitoxins
Biological Assays
Mouse Yes Yes Yes
Protein Phosphatase Inhibition Assays (PPIA) Mo Mo Yes
Neurachemical Yes No No
Enzyme-Linked Immunosorbent Assays
. : Yes Yes Yes Yes
(ELISA)
Chromatographic Methods
Gas Chromatography
Gas Chromatography with Flame
| Yes No No No
lonization Detection (GC/FID)
Gas Chromatography with Mass
Yes No No No
Spectrometry (GC/MS)
Liguid Chromatography
Liquid Chromatography / Ultraviolet-
L es Yes Yes Yes
Visible Detection (LC/UV or LC/PDA}
Liguid Chromatography/Fluorescence (LC/FL} Yes No Mo ‘Yes
Liguid Chromatography Combined with Mass Spectrometry
Liquid Chromatography lon Trap Mass Yes Yes Yes Yes
Liquid Chromatography Time-of-Flight
qui sraphy 1 . '8 Yes Yes Yes Yes
Mass Spectrometry (LC/TOF MS)
Liquid Chrematography Single
qu graphy single Yes Yes Yes Yes
Quadrupole Mass Spectrometry [LC/MS)
Liguid Chromatography Triple
g srapiy e Yes Yes

Quadrupole Mass Spectrometry (LC/MS/MS)

See also Chapter 6 (Management and Control Strategies for HCBs) in ITRC (Interstate Technology & Regulatory Council). 2020. Strategies for Preventing and
Managing Harmful Cyanobacterial Blooms (HCB-1). Washington, D.C.: Interstate Technology & Regulatory Council, HCB Team. www.itrcweb.org.
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Tools

Contact Us about CyanoHABs

You can also contact the spill hotline at 206-553-1263 and select the option to reach the Regional Duty Officer.

EPA Office of Water and Regions Harmful Algal Bloom
Contact Information

* From Prevention to Control
* You Can Find CWA HAB Support at USEPA

wEPA:

Environmental Topics v Laws & Regulations v Report a Violation v

Cyanobacterial Harmful Algal Blooms

(CyanoHABSs) in Water Bodies

Certain environmental conditions in water bodies can intensify algae growth, causing
algal blooms. Blooms with the potential to harm human health or aguatic ecosystems
are referred to as harmful algal blooms or HABs. In freshwater systems, cyanobacteria
(previously known as blue-green algae) are microorganisms that can produce HABs.
Some cyanobacterial HABs, or cyanoHABs, can produce toxins, CyanoHABs and their
toxins can harm people, animals, aguatic ecosystems, the economy, drinking water
supplies, property values, and recreational activities, including swimming and
commercial and recreational fishing.

https://www.epa.gov/cyanohabs

Search EPA.gov Q

About EPA v

Related Resources

Sorgossum is a brown alga whose
blooms do not produce toxins, but can
affect human health, environmental
health, and local economiss when

landing and decomposing in coastal

CONTACT US

-

EPA Office of Water and
Regions Contact Information

Staff Name

Email

Phone

Office of Ground Water and Drinking

Tom Waters

waters.tom@epa.gov

513-569-7611

Water Angela Davis davis.angela@epa.gov 202-564-7562
Region 1 (CT, ME, MA, NH, RI, andT) | Hilary Snook snook.hilary@epa.gov 617-318-8670

Region 2 (NJ, NY, Puerto Rico, and
the U.S.WI)

Robert Nyman
Michael Flood

nyman.robert@epa.gov.

flood.michael@epa.gov

212-637-3805
212-637-4365

Region 3 (DE, DC, MD, PA, VA, and
W)

Frank Borsuk
Denise Hakowski
Chiamaka Alozie
Fatti Kay Wisniewski

borsukfrank@epa.gov
hakowskl.denise@epa.gov
alozie.chiamaka@epa.gov.
wisniewski. patti-kay@epa.gov

304-234-0241
215-814-5726
215-814-2788
215-814-5668

Region 4 (AL, FL, GA, KY, MS, NC, SC,
™)

Christopher J. McArthur
Ashley Aspinwall-Barron
Rachel Hart

mcarthur.christopher@epa.gov
aspinwallbarron.ashley@epa.gov
hart.racheli@epa.gov

404-562-9391
404-562-9256
404-562-9279

Region 5 (IL, IN, MI, MN, OH, and W1)

Wendy Drake
Micah Bennett

drake. wendy@epa.gov
bennett.micah@e

pa.gov

312-886-6705
312-886-7946

Mike Schaub schaub.mike@epa.gov 214-665-7314
Region 6 (MM, TX, OK, AR, LA . B

Jatin Mistry mistryjatin@epa.gov 214-665-7483

Stewve Schaff schaff.steve@epa.gov 913-551-7447

Laura Webb webb.|laura@epa.gov $13-551-7435

Region 7 (1A, KS, MO, and NE)

24 hours Spill Line
913-281-0991

Regjon & (MT, WY, UT, €O, ND, SO}

Tina Laidlaw
Robert Clement

laidlaw tina@epa. gov
clement.robert@epa.gov

406-457-5016
303-312-6653

Region 9 (AZ, CA, HI, NV, American
Samoa, Commonwealth of the
Northern Mariana Islands,
Federated States of Micronesia,
Guam, Marshall Islands, and
Republic of Palau)

Susan Keydel
Corine Li
Michael Mayfield
Yeana Kwagh

keydel.susanf@epa.gov
li.corine@epa.gov
mayfield. michael@epa.gov
kwagh.yeana@epa.gov

619-321-1961
415-972-3560
415-972-3678
415-972-3751

Prevent Monitor

Forecast

Region 10 (AK, 1D, OR, WA and 271
native tribes)

Rochelle Labiosa
Samuel Perry

Michelle Maier

Caitlin Bates

You can alse contact the
spill hotline at 206-553-
1263 and select the
aption tereach the
Regional Duty Officer.

labiosa.rochelle@epa.gov
pernLsamuel@epa.gov
maiermichelle@epa.gov

bates.caitlin@epa.gov

206-553-1172
206-553-2851

no phone number
listed
503-326-2653

Respond

Control
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vEPA USEPA Research — Genes to Satellites

« USEPA ORD is a HAB Research Leader o ot oo L

° St rate g | C A reas ( 2 O 2 3 _ 2 O 2 6 ) ELS! \ 1 |\ Jaurnal homapage: www.elsevier.comacatahydrol

Research papers

- )
° H €ad It h Effe Cts an d TOXIC Ity Satellite and in situ cyanobacteria monitoring: Understanding the impact of &&=
° Manag|ng HABS |n the BU||t and Natural : monitoring frequency on management decisions
E nVi ro n m e nt Natalie Reynolds ™", Blake A. Schaeffer, Lucie Guertault ”, Natalie G. Nelson ™ h
Article
* Science of harmful cyanobacteria bloom = The Comparative Toxicity of 10 Microcystin
forecastin g Congeners Administered Orally to Mice: Clinical
. Effects and Organ Toxicity
* 58 Planned Projects
Neil Chernoff 1"‘, Donna Hill ],]uhnsie Lang 2 » Judy Schmid ], Thao Le 2, Amy Farthing 2 and
Hwa Huang 2
Contents lists available at ScienceDirect
Water Research . waiter
journal homepage: www.elsevier.com/locate/watres
Article
Development of a Risk Characterization Tool for Harmful
Use of gPCR and RT-qPCR for monitoring variations of microcystin ) Cyanobacteria Blooms on the Ohio River
producers and as an early warning system to predict toxin production | %

in an Ohio inland lake Christopher T. Nietch ', Leslie Gains-Germain 27, James Lazorchak ', Scott P. Keely 100,

L
tox‘ns Gregory Youngstrom ¥, Emilee M. Urichich *, Brian Astifan %, Abram DaSilva ? and Heather Mayfield *

¥ foxins

Jingrang Lu *, lan Struewing °, Larry Wymer “, Daniel R. Tettenhorst “, Jody Shoemaker °,

Joel Allen *
Review ATTICE . ) . .
Determination of Cyanotoxins and Prymnesins in Water, Fish Effectl}fe Ear1y. Treatmenf of M‘”OCHS“S Exponent.lal Growth
Tissue, and Other Matrices: A Review and Microcystin Production with Hydrogen Peroxide

and Hydroxyapatite
Devi Sundaravadivelu ', Toby T. Sanan >*(, Raghuraman Venkatapathy !, Heath Mash 2, Dan Tettenhorst 2,

Lesley DAnglada ®, Sharon Frey *, Avery O. Tatters ¥ and James Lazorchak 5* Ian Struewing !, Nathan Sienkiewicz !, Chigian Zhang 2", Nicholas Dugan ! and Jingrang Lu '*
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wEPA Web Resources

g 1 United States
o’ Envirenmental Protection Search EPA.gov
\’ Agency

Environmental Topics v Laws & Regulations v Report a Violation v About EPA v

EPA HABs Website (Getting a Facelift):
https://www.epa.gov/cyanohabs

CONTACT US

Cyanobacterial Harmful Algal Blooms
(CyanoHABs) in Water Bodies

Laws & Regulations v Report a Violation v About EPA v

EPA Nutrient Pollution Website:
https://www.epa.gov/nutrientpollution

Nutrient Pollution

Environmental Topics Laws & Regulations About EPA

N-STEPS Online

EPA NSTEPS Website:
https://nsteps.epa.gov/

contactus  share () (W) (@) (=5

Nutrient Scientific Technical Exchange
Partnership & Support (N-STEPS)
Online

A Resource for Numeric Nutrient Criteria Development

Overview of Numeric Nutrient Criteria 24
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wEPA USEPA National HAB Program

* Formed: July 2023 to Improve Intra-agency Coordination

USEPA National HAB
Program

Office of Wastewater Management Lead: Michael Paul

Office of Science and Technology

Office of Groundwater and Drinking Water

Office of Wetlands, Oceans, and Watersheds

Office of Water

Office of Research and Development
“Serves as the center for

SERIOnE N RESIONE communication, coordination, and
Region 3 Region 4 collaboration among EPA programs

and regional offices involved in
Region 5 Region 6 HAB-related work.”

Region 7 Region 8 |

Regional Offices
|

Region 9 Region 10




wEPA USEPA National HAB Program

e One Year Plan

* Continued Interagency Cooperation e

* NHP and Steering Committee Establishment e

* Workplan Development 2 .

* Website Migration and Upgrade | 3

* Program Gaps Analysis and Prioritization Report ]

* National HAB Response Plan
* Long-term Monitoring and Forecasting Plan
* Integration Planning with Nutrient Criteria Program



wEPA USEPA National HAB Program

* Longer Term “ Uy
* Updating Advisories and Ambient Criteria | _
* Expanding/Improving Methods e
* Improved Data Communication Tools S

* |Improve Advisory Reporting/Tracking
* Improved Satellite Monitoring

28
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<EPA USEPA National HAB Program

United States
Environmental Protection
Agency

Thank You

Contact:
Michael J. Paul, USEPA
202-564-1665

paul.michael@epa.gov

https://www.epa.gov/cyanohabs

28


mailto:paul.michael@epa.gov
https://www.epa.gov/cyanohabs

	Water Program Tools CWA Perspective: Recreation and ALU Applications 
	Goal and Outline
	Tools - Prevent
	Tools - Monitor
	Tools - Forecasting
	Tools - Response
	Tools - Control
	Tools
	USEPA Research –Genes to Satellites
	Web Resources
	USEPA National HAB Program
	Thank You




