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DEFINITIONS

Anatoxin-a: A nerve toxin produced by a number of cyanobacteria.

Biovolume: The volume of cells in a unit volume of wateBiovolume is calculated to
determine the relative abundance ofomzurring phytoplankton of varying shapes and sizes.

Blue-green algae:Common name for cyanobacteria, see definition below.

Cyanobacteria: Photosynthesizing bacteria, also caltdge-green algae, which naturally occur in
marine and fresh water ecosystems, and may produce cyanotoxins which at sufficiently high
concentrations can pose a risk to public health.

Cyanotoxin: Toxin produced by cyanobacteria. These toxins include livengonerve
toxins and skin toxins. Also sometimegerredt o as @A Al gal toxin. o

Cylindrospermopsin: A liver toxin produced by a number of cyanobacteria.

ELISA (Enzyme-Linked Immunosorbent Assay): A rapid assessment method commonly
used to deteanicrocystins, cylindrospermopsiand saxitoxin.

Finished drinking water: Treated water ready for human consumption.

Extracellular: Located or occurring outside of a cell or cells.

HAB (Harmful Algal Bloom): A concentration of cyanobacteria that discolbies water, or

a cell count greater than 4,000 cellk/of cyanobacteria genera capable of cyanotoxin
production (Shambaugh and Brines, 2003). Accumulations of cyanobacteria cells may be
present at the water surface, at a defined depth, or throughoutérecalumn.

Intracellular: Located or occurring within a cell or cells.

Microcystins: Liver toxins produced by a number of cyanobacteria. Total microcystins are
the sum of all the variants/congeners (forms) of the cyanotoxin microcystin.

Photic zone:Theuppermost layer in a body of water into which light penetrates in sufficient
amounts to influence living organisms, especially by permitting photosynthesis.

Phytoplankton: free-floating photosynthesizing microscopic organisms that inhabit almost
all bodiesof water, and include cyanobacteria, diatoms, green algae and dinoflagellates.

gPCR: Quantitative polymerase chain reaction. Molecular technique for quantifying
the presence of specific genetic material (DNA) in a sample.

Saxitoxins: Nerve toxingroduced by a number of cyanobacteria.
Scum: A cyanobacterial bloorthat has a dense surface accumulation of cyanobacteria cells.
Source water:Water used as a source for public drinking water.

Vicinity of intake: Area where there is a likelihood of contaants being drawn into the
intake (within 500 yards of the intake).



Executive Summary

ThePublic Water SysterfPWS)Harmful Algal Bloom Response Stratgggvides guidelines on
harmful Algal bloom HAB) monitoring and sampling protocols, identifies adabpe analytical
methods, identifies cyanotoxin levels that will be used to make advisory decisions and
recommends contingency planning for public water systéms strategy has been updated
annually since it was first created in 2011. As in years gastludes a number of changes built
upon the Stateds eixharenfulialgahbtoemsZzenQAC R74B008(A)@B)g e
the strategysets forth reduced microcystins monitoring schedahekeligibility.

Numerical Cyanotoxin Thresholdsfor Drinking Water

Thethresholdswill be used to determine when a public health advisory will be issued for a
detection of cyanotoxins in finished drinking watEine numericcyanotoxin thresholdsemain
unchanged from the016PWSresponse strategy, and are as follows:

Drinking Water Microcystins** | Anatoxina | Cylindrospermopsin | Saxitoxins**
Thresholds (egl L) (eg/ L)/ (eg/ L) (egl/ L)
Do Na Drink i children under 6,
includingbottlefed infants 03 20 0.7 03
Do Not Drinki children 6 and 16 20 3.0 16
olderand adults
Do NotUse* 20 300 20 3
*Thedrinkingwat er 6 Do Not Useo tréreaicnanodonatOst AOAOAAdJd2AAO0AABEI]
(AAT OE !thikedtBl@sl OU 6

** Microcystins and saxitoxins thresholds are intended to be applied tedot@ntrations of all reported
congeners/variants of those cyanotoxins.

HAB Monitoring

Routine microcystins monitoring and cyanobacteria screening are required to be conducted by all
surface water PWSs under Ohio Administrative Code (OAC) Rule-S3@483. The2017PWS
responsetrategyestablishd reduced microcystins monitoring Schedule 2 and 3 and the

eligibility criteria for reduced monitoring.he 2018 PWS response strategy provided further
monitoringreductions for schedule 3 systems. The 2019 strategy includes options for reduced off
season monitorinddetection ofsaxitoxinsor cylindrospermopsin production genes in the
cyanobacteria screening sample will trigger folopicyanotoxin testingndadditionalsampling

by Ohio EPA as in past year®hio EPAwill provideassistance following I3. EPA Unregulated
Contaminant Monitoring Re (UCMR)4 anatoxinra finished water detections above threshold
concentrations.



Analytical Methods

The analytical methofbr microcystins was updated in 2018 as version AlBotheranalytical
methodsemainunchanged fronthe 2018PWS responsstrategy The analytical methods and
reporting requirements for cyanobacteria screening and microcystins are described in OAC Rule
374590-04. Cyanobacteria screening will be conducted using a molecular quantitative polymerase
chain reactiondPCR) testing metho@ES Method705.0. Microcystins(DES Method 701.0),
saxitoxins (DES Method 702.0) and cylindrospermopsin (DES Method 703.@naszed via
ELISA-ADDA method. Anatoxina will be analyzed using L&S/MS via U.S. EPA Method

545.

Response toFinished Water Threshold Exceedances

Theresponse téinished watethresholdexceedanceemains unchanged from t817 PWS
responsetrategy.The responses to microcystitgesholdexceedances are detailed in OAC Rules
374590-03, 374590-05, and 374%0-06.

Ohio EPA will conduct all response sampling for saxitoxins, cylindrospermopsin, or aratoxin
thresholdexceedancedf the water system chooses to conduct their own resgamsgling and
follows the analytical methods outlined in the strategy, Ohio EPAeateyto not duplicate
sampling. If a drinking waterthresholdfor saxitoxins, cylindrospermopsin, or anatexriis
exceeded Ohio EPA will:

1. Resample the raw andinished water within 24 hours of being notified of the
results. If the result of the resample is above the threshold in finisla¢er, the PWS
shouldnotify all consecutive water systems as soon as practical and within three hours
after receiving the sample result. Ohio EPA will analyze the raw water for both total
and extracellular cyanotoxins and may also collect treatment train samples to help
guide treatment optimization.

2. Collect a repeat set of raw and finished samples within 24 hours of colleagrthe
resample.

3. Coordinate with the water systemto collectdistribution samplesand samples at
any satellite systemsif cyanotoxins are detected in the resample or repeat
samples.

Ongoing sampling by Ohio EPill depend on the results of theished water samples.

Drinking Water Use Advisory

The decision to issue a drinking water use advisory will be basedfinmired watedetections of
a cyanotoxin abovthe applicablehreshold Public notification for total microcystins threshold
exceedances will be conducted in accordance with BAE 374590-06. While the health
advisories for microcystins and cylindrospermopsin araltgnvalues, public water systems need



to takeactions to protect the public from exposures as soon as practiCaimeEPA will

recommend the public water system issue a public notification, including health effects language
and ue restrictions, if thresholds for saxitoxins, cylindrospermopsinnatoxinaareexceeded in
resample andepeat sampleesults Ohio EPA will evaluate a variety of site specific factors to
determine if a public notice should be issued earlier, after the resample results ethcashold
exceedance, or if conditionseasuch that the issuance can be delayed until additional actions can
be taken and additional sample results are availdlilee public water system does not issue

public notification as recommended, Ohio EPA may issue a drinking water use advisory in
aaccordance with Ohio Revised Coff@RC)section 6109.06, or may require the public water
system to issue public notification under the authority of Gfu(® 374581-32.

Proactive Measures

Ohio EPA encourages public water systems to be proactive and caditesnalsource water
HAB monitoring reservoir managemeptacticesdevelopment of HAB treatment optimization
protocols and contingency planninfhe PWSResponse Strategyovides details on how these
proactive measures can minimize the potentiafifdshed water cyanotoxithreshold
exceedances, and help a water system respond effectively.
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1.2

1.INTRODUCTION

Purpose

The purpose of thBublic Water System Harmful Algal BloghdAB) Response Strateggyto

protectthe publicfrom cyanotoxins produced by cyanobacteria that may be in sources of

drinking water at concentrations that can affect human héabhi o 6 s Publ i ¢ Wat er
(PWS responseatrategy identifies cyanotoxin levels that will be used to make use advisory
decisons. It also provides monitoring guidelines and sampling protocols, identifies acceptable
analytical methods, and recommem@satment optimization antbntingency planning for

public water systems. THBNS responsstrategy complements the Harmful Alggbom

rulesincluded in Chapter 37490 of the Ohio Administrative Code (OAC) and amended rules

in Chapter 37489 of the OAC (laboratory certification).

A separate procedure for responding to harmful algal blooms on recreational watStt€he
of OhioHarmful Algal Bloom Response StratdgyRecreational Waterss available online
at: www.ohioalgaeinfo.com

Cyanobacteria Causes o€oncern

Cyanobacteria can produce a variety of cyanotoxins whichasedliness and death in

humans and animals. These cyanotoxins include liver toxins, nerve toxins, and skin toxins.
Some of the more common cyanotoxins detected in Ohio waters include microcystins and
saxitoxirs. Appendix Aprovidesasummary of commonyanobacteria genera and associated
cyanotoxins and taste and odor compou@yéindrospermopsin and anatoxanhave also

been detected, but much less frequently. The Ohio Departments of Health and Agriculture
have received reports of probable human illreess dog deaths associated with exposure to
cyanotoxins in Ohio. Symptoms of cyanotoxin exposure include nausea, skin rashes, gastro
intestinal distress, disorientation, numbness and fatidaay of these health symptoms can
mimic other illnesses and dases and therefore may not be readily recognized by the medical
community or the public. Due to the potency of these cyanotoxins and no known antidotes, it
is recommended that public health and other regulatory agencies take a conservative approach
to limit human exposure to these cyanotoxins.

In addition to cyanotoxin production, cyanobacteria can cause other problems for public water
systems. For example, excess organic load is a concern because chlorination of organic
material can result in the produmi of disinfection byproducts (DBPs), including total
trihalomethanes (TTHMSs) and haloacetic acids (HAAs), which are carcinogens. Many
cyanobacteria also produce the taste and odor compounds GeosrgiMatid/lisoborneol

(MIB) that affect drinkingwater palatability.


http://www.ohioalgaeinfo.com/

Cyanobacterial Bloons

Cyanobacteria are naturally occurring microorganisms that are found in most bodies of water.
Under favorable conditions (nutrient availability, light, and sometimes warmer temperatures)
cyanobacteria can multippnd create a bloom that may be visible to the naked eye.
Cyanobacterial bloomgenerally occur in eutrophic or hypereutrophic water bodies. These are
water bodies that receive excess nutrients, particularly nitrogen and phosphorus, that stimulate
excessie plant growth.

Cyanobacterial bloommay vary in species composition and cyanotoxin production over time
and within a water body. The distributions of cyanobacteria populations are affected by
weather, hydrology and morphology. They may be distributedlgthroughout éake ormay

be irregularly distributed because of currents and/or prevailing winds. Hydrologic changes
resulting from heavy rains or the discharge from a stream resulting in localized currents can
significantly affect cyanobacteria poptita distributions. Areas like shallow bays, coves,

sites directly affected by nutrientth inflows, or structures that affect flow (e.g., dikes, piers,
or intake towers) can affect population growth rates and cyanobacteria distribution.

Cyanobacteria cabe found at the water surface (scums), at a particular depth (e.g.
Planktothrix rubescensor can occur throughout the water column (Blgnktothrix spp.
Cylindospermopsis spp Strong winds, rainfall, currents, and lake turnover can all mix a
surface algal bloom throughout the water column. Winds can also concentrate a surface algal
bloom in calm leeward (downwind) areas such as a bay, cove, beach, or inlet. Some
cyanobacteria are also capable of buoyancy regulation, and during calmxezhcondiions

can move vertically throughout the water column based on light and nutrient availability.
These various factors, that can move a visible surface algal bloom below the surface or to a
different portion of the lake or river, are important to understeauduse the absence of a
surface algal bloom does not necessarily indicate an algal bloom is not present. If a surface
algal bloom has dissipated, the bloom may not have senesced (died), but could have just
moved to another area of the lake or mixed belwvake surface within the water column. In
addition, some cyanobacteda notform surface scums, so surface accumulations should not
be relied on as the only indicator that an algal bloom is present.

It is important for public water systems to be familiar with their source waters and recognize
changes that may be associated witlyanobacterial bloonColor is not necessarily a good

way to distinguish cyanobacteria from green algae or suspended seddy@nobacteria can

appear in many colors that include browreen blue,and red Cylindrospermopsispp.

blooms are generally brown and appear like suspended sediment. Other blooms are green and
are mistaken for green algae. The best way to knowuferiscyanobacteria are present is

through sampling.

10
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Cyanotoxins can be found within cyanobacteria delisacellular)or freeor dissolved
(extracellular)n the water. Cyanotoxin production is cyanobacteria strain spddiiny
cyanobacteri@an poduce one or several different types of cyanotoxins. Some cyanotoxins are
comprised of multiple variants or congeners. Potential hefiétbts are not known for all

variants. Cyanotoxins are colorless and may persist in the water aft@na@bacterial lMlomis

gone. Cyanotoxins may degrade over time in the environduentobacterial action and

sunlight.

History of Strategy Development and CyanotoxirOccurrence

Ohi o became aware of HAB devel oppaécpatedinn Ohi
theU.S. EPA National Lakes Assessment. This survey included sampling for the cyanotoxin
microcystins.In April 2009, the results of the 2007 National Lakes Assessment were released,
showing that more than 36% of the 19 randomly selected I@kes sampled had detectable

levels of microcystins. This spurred development of a HAB response program to ensure public
awareness and safety. The initial State of Ohio HAB Response Strategy was finalized in 2011.
In 2012, the Ohio HAB Response Strategps separated into a recreatresponsetrategy

and a public water system (PW8sponsetrategy, to better distinguish the response at

beaches and water supplies and clarify rolesexipéctations.

Since Ohio EPA began regularly sampling in 2010 romigstins have continued to be present
in many of the water bodies used as sources of drinking water. Microcystins concentrations
typically peak in August and September, although maximueonocystinsconcentrationat

some public water systerhaveoccurral as early adlay and as late d@3ecemberin addition,
some source waters pg&rience microcystins yeaound(SeeFigurel).

Cylindrospermopsin, saxitoxins, and anateaiare detected less frequently than microcystins.
Cylindrospermopsin and anatoxanhaverarely been detected in source waters, and haver
been detectedt a public water systeplantintake or intreated drinking watan Ohio.

In 2015,the Ohio legislature passefienate Bill 1, which directed Ohio EPA to protect against
cyanobateria in the western basin of Lake Erie and in public water supplies. This prompted
the development diAB monitoring, reporting, and treatment technigulkes which became
effective on June 1, 2016ince those rules went into effect, microcystins haentdetected

in the source watefor 60 PWSs Saxitoxin production genes have been detected in the source
watess for 50 PWSs and saxitoxins have been detected in the source sfateét4 PWSs.
Cylindrospermopsin production genes were detected isdhee waterfor four PWS, and
cylindrospermopsimvas only detected at one public water system, in two reservoirs that were
not in use at the time.

The State of Ohio continues to refineMd/Sresponse strategy to provide a consistent and

11
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timely respone to HABs in public water system source waters and ensure treatment
technologies are effective at cyanotoxin removal. The state of the science of HABs and their
related cyanotoxins igpidly evolving and Ohio EPA will continue to update these guidelines
as appropriate.

Figure 1. Frequency of Microcystins Detections > [1g6L
- in Public Water System Source Waters
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Additional Information
Additional information about harmful algal blooms can be foundratv.ohioalgaeinfo.com.

Information specific for public water system operators can be found at
www.epa.ohio.gov/ddagw/HAB.aspx

12
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2.1

2.2

2.CYANOTOXIN TOXICITY THRESHOLDS

Introduction

This section describes human health advisory levels for cyanotoxins in drinking waters. In
2011, representatives from Ohio EPA, ODH and ODNR cooperatively developed cyanotoxin
thresholds for microcystins, cylindrospermopsin, saxitoxins, and anaddkistwere adopted

by the respectivetate agencwirectors. In May 2015, U.S. EPA released tiered health

advisory levels for microcystins and cylindrospermops$hese new levels were established

after review of available toxicological information and wergectied to independent peer
review.Ohio adopted the recommended U.S. EPA health advisory concentrations for
microcystins and cylindrospermopsin, retaitieelpreviously establishetthresholddor

anatoxina, and revised the thresholds for saxitoxins to lmen s i
approach and other state thresholds. The microcystins drinking water thregé@ts mally

stent wi t h

adopted into Chapter 374®-02 of the Ohio Administrative Code (OAC) as actievels.

Numerical Cyanotoxin Thresholds for Drinking Waters

Table 1. Ohio Numerical Cyanotoxin Thresholds for Drinking Water

Drinking Water Microcystins** | Anatoxin a Cylindrosperm | Saxitoxins**
Thresholds (egl/ L) (egl/ L) opsin (egl L)
Do Not Drink
¢ children under 6 and 0.3 20 0.7 0.3
sensitive populations ' ' '
Do Not Drink
I children 6 and older anc 1.6 20 3.0 1.6
adults
Do Not Use* 20 300 20 3
* The Drinking Water &éDo Not Used t hr eldealth Advisoryar e
thresholds.

**The microcystins and saxitoxins thresholds are intended to be applied to total concentrations of all reported
congeners/variants. Ohio EPA will also consider established saxitoxin toxicity equivalency factors when
determining if a threshold has been exceeded (see Appendix B).

Prior to developing cyanotoxin thresholds in 2011, the ragiéincy committee considered
numerous risk assessment frameworks, exposure assumptions, and toxicity values from state,

national, ad

primary | iterature
based on the best scientific information, guidance, and public policy available at the time.

sSsour ces.

The

However, the committee recognized that, as the science and policy evalgaldiikely

13
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2.3

become necessary to reevaluate the threshbhdscommittee agreed the thresholds would be
protective of human exposurest it is unknown if the thresholds are protective of animals

such as dogs or livestock. The committee also established recreo n a | Ano contact
AEl evated Recreational Public Headth Advisory
cylindrospermopsin, microcystins and saxitoxi
drinking water thresholds presented in this docun@mio will continue to apply the

AEl evated Recreational Public Health Advisory
thresholds.

The U.S. EPA health advisories for microcystins and cylindrospermopsin indicate that

pregnant women, nursing mothetspse receiving dialysis treatment, the eldeahd
immuno-compromised individuals may be more susceptible than the general population, and
recommends these individuals may want to consider following the recommendations for

children under §earsold. In order to be protective, Ohio has included pregnant women,

nursing motherasndt hose receiving dialysis treatment i
childrenfor all cyanotoxinsOhio has also added those with-psésting liver conditions to the

6Do Nonkd&drcategory for children for the micro
only. Ohio concurs with the recommendation that elderly and imommpromised

individuals may want to consider following the recommendations for children.

In response to thieigh occurrence of microcystins in sources of drinking water, microcystins
ability to break through treatment, and the recent establishment of national health advisories
for microcysting Ohio EPA adopted the threshefdr microcystinsasaction leves under

OAC Rule 374590-02. Action levekfor cylindrosgermopsin wer@ot established in rule due

to the low historic occurrence oflaydrospermopsin in Ohio. Action levels were not
established for saxitoxins or anatoxrdue in part to atk of national health advisories for
those two cyanotoxins.

Basis for Microcystins and CylindrospermopsinThresholds

u. S. EPAGs national heal th advisories for mic
established for a sheterm (10 day) exposure. While based di0alayexposure, U.S. EPA

guidance recommends that public water systems take action as soon as postildstibéd

is exceeded. This means, based on specific circumstances, a public water system may have

some limited time to adjust treatment or take other actions to prevent exposures prior to issuing

an advisory. More information on the basis for the heatdthisories is available at:
http://www.epa.gov/sites/production/files/2006/documents/microcystingeport2015. pdf

14



2.4

Basis for Anatoxin-a and SaxitoxinsThresholds

Toxicity values foranatoxka and saxi toxins are r esf erRfelds )too
or fAtolerabl e . .d@daitlhyeri mtinekes ( hDlem)ded t o repr e
humans, below which no toxic effect is to be expected. The values are expressed in milligrams

per kilogram body weight per day (mgfkigy). Both RfDs and Dls include uncertainty

factors of between 10 and 1000, depending on the number, variety, and quality of the available
studies. The value for saxitoxins was derived based on available reports of acute intoxications

in humans followingngestionof seafooctontaining saxitoxins500-personepidemiology

study). The value for anatoxanwas based on a subchronic expostudy.

More details on how the State of Ohio established thresholds for anratarih saxitoxins are
provided in AppendiB.

15
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3.1

3.MONITORING STRATEGY

Microcystins Monitoring and Cyanobacteria Screening

Routine microcystins monitoring and cyanobacteria screening are required to be conducted
by all surface water PWSs under Ohio Administrative Code (OAC) Rule303. The
analytical methods and reporting requirements are described in OAC Rul@@045

Sample collection procedures are outlined in Sectidmné.cyanobacteria screening required
under OAC Rule 37490-03 utilizes a molecular quantitative polymerase chaaotren
(qPCR) testing method to identify and quantify the presence of cyanobacteria in a water
sample (16s gene) and the presence of tpxialuction genefor microcystinslmcyE geng
cylindrospermopsiiicyrA geng, and saxitoxir(sxtA geng. Molecular sreening methods

can distinguish between strains of cyanobacteria that are capable gbrtosuction from
those that are not. This gives molecular methods an advantage over microscopic
identification of cyanobacteri®hio EPA will usethe results of thecreeninglata to help
target response sampling for cylindrospermopsin and saxit@xinsvaluation of the 2016
and 2017monitoring results indicatethat the cyanobacteria screening method provides a
reliable indicator for microcystinsaxitoxing andcylindrospermopsin

According to OAC 374%0-03(A)(3), Ohio EPA is proposing reduceéatal microcystins
monitoring scheduled o be eligible for monitoring reductionsystems must have two
consecutive weeks with no microcystins detection in raw otitisvaterThe schedules

are consistent with reduced monitoring schedules established461B&IAB Response
Strategy for the Maghrough end of Octobenonitoring seasarAdditional reduced

monitoring options for the November through end of April maomtpseason are described

in Table 2 Water systemareassigned t&chedulesl, 2, or 3based on microcystins
occurrence and an evaluation of treatment effectiveness for microc@ilysPW S with
sources considerd@round water under thdirectinfluence of surface watefground water
well sourcs; GWUDI) with no historic microcystinsrasaxitoxins detections, no sxtA or
mcyE detections, and low 16s resuteeligible for Schedule Biweekly gPCR screening
only). Sampling triggers and HAB monitoring implementation notes are included on Table
3. Please note, there is a new option fon&lule 2 and 3 PWSs that are transitioned to
Schedule 1 during the May through October monitoring season to request a transition to
Schedule 2 if microcystins cease to be detected for four consecutive weeks (see Table 3).
Only consecutive water systemgee/ing water from an outf-state surface water source

are assigned to Schedule 4eTPWS microcystinscheduleassignments are available on
Ohi o E P A&ashttp/kedashiotgov/ddagw/HAB.aspXhewebsite also contains

links to a list of Ohio PWS lakes and Ohio Public Water System Station IDs to identify
sample locations when reporting results to Ohio EPA
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A list of on demand labs certified by Ohio EPA to conduct microcystins analysis is avaitabl
http://epa.ohio.gov/Portals/28/documents/habs/OnDemandMicrocystinTestingLabs.pdf

A list of labs certified to conduct gPCR cyanobacteria screening is available at:
http://epa.ohio.gov/Portals/28/documents/habs/CyanobacteriaScreegiPGRLabList.pdf

Table 2. Microcystins and Cyanobacteria Screening Monitoring Requirements
HAB Season Off-season HAB

Monitoring Monitoring
Schedule PWS Criteria Requirements | Requirements.P¢
(start firstFULL (start firstFULL
week of May week of
Novembey

9 Historic microcystins detections in
finished drinking water; OR

1 High source water susceptibility Biweekly gPCR
(more than two historic microcystin{ screeningAND

detections greater than Ju@/L in Biweekly raw water
1 raw water since 6/15/15) and eithey Weekly microcystins; OR
o Preoxidizes with chlorine or raw/finished
chlorine dioxide and has limited | microcystins Biweekly gPCR
down-stream processes to addrg (paired with screening
extracellulamicrocysting OR biweekly screening
0 Has no advanced treatment sample)

processes iplaceé

Biweekly gPCR
screeningAND

Biweekly raw water

SIS A S microcystins; OR

T PWSsthatdo not meethe criteria

2 for Schedule 13, or 4 water microcystins
(collected on .
Biweekly gPCR
alternate weekbf )
: screening
screening sample,
not paired
T PWSswith ground watekvell source Monthly gPCR
considered ground water under the screeningOR
3 influence of surface water with no | Monthly g°PCR
historic microcystins or saxitoxins | screening Monthly
detections, no sxtA or mcyE microcystins
detections, and low 16s monitoring
T Consecutive water systems receivi Weekly finished Biweekly finished

4 water from an oubf-state surface

water microcystins | water microcystins
water source.
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a2Seemonitoringrequirementmplementatioriable3 on following pageMicrocystins or gene
detections may trigger additional sampling requireme&ystems must have two consecutive
weeks with no microcystins detection in raw or finished water to be eligible for monitoring
reductionsDuring transitiongeriods eligibility will be based on microcystins results from the
two weeks prior the start 6fAB seasonfrst full week of May and offseason (first full week
of Novembey.

b During off-seasor(Novemberthrough May) PWSs sampling for totahicrocystins may
discontinue gPCR screening

“Water systems must notify OEPA of preference for microcystins or g°PCR monitoring two
weeks prior to start of oeason moniring period, and must maintain sampling for specified
parameter throughout entiogf-season.

4 Some PWSs that met the criteria for Schedule 1 were moved to Schedule 2 if monitoring data
demonstrated the PWS currently has the capacity to effectively remove/destroy microcystins.
For example, PWSs with historic finished water microcystins detedhansave since

upgraded or optimized treatment and demonstratedaiteegapable of treating higher
concentrations of microcystins (without repeat finished water detejtareon Schedule 2.

¢ Advanced treatment is treatment beyond conventional cdagylaedimentation, filtration,
and chlorine disinfection that has capacity to remove or destroy extracellular microcystins.
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Table 3. HAB Monitoring Sampling Triggers and Implementation Notes

Schedule | HAB SeasonSampling Triggers Off-season Sampling Triggers
(May to October) (November to April)

1 This schedule follows monitoring specified if Off-season response is the same for
rule. Increasedhonitoringwould be triggered| schedules 1 and 2.
by finished water microcystins detections or
raw water detectiongreater tan5 ug/L (see | If microcystins are detected in the raw
AAl'l Schedul es, 0 bel water:

2 If microcystins are detected in the raw 0 PWS must collect paired raw and

water:

0 PWS must collect raw and finished water
sample within 24 hours of receiving the resy
and complete analysis within five days. If
PWS voluntarily collected a paired finished
water sample with their initial raw water
sample, an additional set of raw anddired
samples is not required until the following
week (unless raw igreater tha® pug/L or a
finished water detection triggers more
immediate sampling).

o PWS will be changed to Schedule 1
requirementgor the remainder of the season
If the PWShas at least four consecutive weeg
of nondetect microcystinsamplingresults
andmcyEis lessthan5 gene countgl during
that same time peripthePWScan send an-e
mail to their HAB coordinator requesgjra
transition back to schedufemonitoring.

If mcyE genes are detected at high levels
(greater than 5 gene counts peplL) in the
raw water:

0 PWS must collect raw/finished water
microcystins sample within 24 hours of
receiving the result and complete analysis
within five days.

o If microcystins are not detected, the PWS
will remain on Schedule 2 monitoring
requirements.

o If microcystins araletected in either the ray
or finished water, the PWS will be changed
Schedule 1 monitoring requirements for the
remainder of the seas@see last bullet, above

for option to transition back to Schedule 1)

finished water microcystins samples
within 24 hours of receiving thesult and
complete analysis within five days. If
PWS collected a paired finished water
sample with their initial raw water samp
an additional raw and finished water
sample is not required until the following
week(unless raw igreater tha® pg/L or
afinished water detection triggers more
immediate sampling).

o PWS will continue with weekly paired
raw and finished water microcystins
monitoring until nordetect for at least
two consecutiveveeks, then PWS is
eligible to return to ofseason monitoring
Schedule 1/2.

If mycE genes are detected in the raw
water:

0 PWS must collect paired raw and
finished water microcystins samples
within 24 hours of receiving the result ai
complete analysis within five days.

o If microcystins are not detected, the
PWS will remain on reduced e$ieason
monitoring Schedule 1/2.

o If microcystins are detected in either tf
raw or finished water, the PWS continue
with weekly raw/finished microcystins
monitoring and biweekly gPCR screenir
until microcystins are nedetect for at
least two consecutive weeks, and then
PWS is eligibleto return to offseason
monitoring Schedule 1/2.
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Table 3. HAB Monitoring Sampling Triggers and Implementation Notes(Continued)

Schedule | HAB Season Sampling Triggers Off-season Sampling Triggers
(May to October) (November to April)
3 If mcyE genes are detected: If mcyE genes or microcystins are
PWS must collect raw/finished water detected:
microcystins sample within 24 hours and PWS must colleataw/finished water
complete analysis within five days. microcystins sample within 24 hours an
complete analysis within five days.
If microcystins are not detectenh{y mcyE PWS collected a paired finished water
genes are detectedPWS transitions to sample with their initial raw water samp
Schedule 2 monitoring. an additional raw and finished water
sample is not required until tiellowing
If microcystins are detected in the raw or | week
finished water, the PWS will switch to
Schedule 1 monitoring for remainder of the | If microcystins are detected in the raw o
seasonlf the PWS has at least four finished water, the PWS will continue
consecutive weeks of natetect microcystins| with weekly paired raw and finished wat
sanpling results, and mcyE Isssthan5 gene | microcystins monitoring until nedetect
countsfiL during that same time period, the | for at least two consecutive weeks, then
PWS can send anmail to their HAB transition to offseason Schedulg?
coordinator requesting a transition back to | monitoring.
schedule 2 monitoring.
If only mcyE genes are detected
(microcystins are not detected), PWS
transitions to ofiseason Schedule 1/2
monitoring.
If sxtA or cyrA genes are detected in the
raw waterthe PWS will be transitioned to
off-season Schedule 1/2 biweekly qPCF
monitoring.
All Finished water microcsytins detections and raw water microcystins detegtsatsr than
Scheduleg 5 pg/L trigger additional sampling as specified un@&C Chapter 37480.

If sxtA or cyrA genes are detected in the raw water:
PWS must notify Ohio EPA no later than the end of the next business day per OAC F
374589-08. Ohio EPA also recommends written or verbal results be communicated &
as possible to ensure timebhio EPAfollow up.

If cyanotoxin data from source wat@onitoring (by Ohio EPA or other certified laboratc
resultg or satellite data indicate that a HAB is present, Ohio EPA can request or @equ
PWSto sample their raw and finished water for microcystins and, based on those res
return to routinenonitoringas specified undé€dAC Chapter 374%90. Ohio EPA maintaing
the authority to increase or reduce HA
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3.2

Cylindrospermopsin and SaxitoxinsSampling

Ohio EPA will review all cyanobacteria screening data and conduct falfppsampling for
cylindrospermopsimr saxitoxins if the cylindrospermopsin or saxitoxin production genes are
detectedlf the cyanobacteria screening samples that triggered the sesp@ne analyzed by

Ohi o EPAG6s | ab, the | ab may analyze the raw w
EPA conducting any additional response sampling. If cyanotoxins are not detected in that
cyanobacteria screening sample, no further sampling issege

If cylindrospermopsin or saxitoxin genes are detected and Ohio EPA does not have access to
the cyanobacteria screening sample for cyanotoxin anaBsis,EPA will conduct followup

raw and finished water monitoring no later than the Wednesdég afeek following the
genedetectionDetails on sample handling, including safety considerations, containers,
preservatives, labeling, and paperwork are included in Section 6

As more information becomes available on the relationship between genedetadt
cyanotoxin detection, Ohio EPA may be able to establish cyanotoxin sampling triggers (i.e.,
only conduct cyanotoxin response samplingréater tharX number of gene copigsd. are
detected). Ohio EPA will conduct the sampling and analysis unless the water system is
conducting sampling and analysis in accordance with this strategy

If cyanotoxins are not detected in the initial sampling described above, Ohio EPA will review
thescreening results from the next sampling event and use that information to decide if
ongoing cyanotoxin sampling is necessary. As a preliminary guide, if cyanotoxin production
gene copies have not increased by more than 25% since the prior samplingdsigatal

response sampling may not be necessary. If the number of cyanotoxin production gene copies
in the next routine cyanobacteria screening sampleasedy more than 25%, Ohio EPA

will analyze thescreening sampl®r cyanotoxinor collect andter raw and finished water
sampleset if necessary.

If cylindrospermopsin or saxitoxins are detected at greater than 50% of the thresholds in raw
water, cyanotoxin sampling and analysis will continue in the raw and finished water weekly
until cyanotoxingare less than 50% of the cyanotoxin thresholds in two consecutive weekly
sampling events in raw water and cyanotoxins are not detected in the finished water. If
treatment has been proven to be consistently effective at cyanotoxin removal, Ohio EPA may
corsider decreasing sampling and/or analysis frequency.

If cylindrospermopsin or saxitoxins are detected in the finished water at concentrations less
than 50% of the thresholdfor saxitoxins0.027 0.14ug/L), collect a paired raw and finished
water sampléor saxitoxins analysis and a raw sample for gPCR analysis within 24 hours of
receiving the results. Collect a second set of paired samples by the next business day. If both
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sets ofsamples remaitess tharb0% thresholdthen transition tawo times pemweek paired
raw and finished water saxitoxins sampling and raw water gg&@#pling. Ifconcentrations
stabilize or decrease, a reduction to weekly sampling may be possible.

If saxitoxins or cylindrospermopsin are detected in the finished wateeaier than 50% of

the thresholdgbut less than the thresholdampling frequency will increase to dajfgr

saxitoxing 0.151 0.34ug/L). In addition, an extra set of raw and finished water samples will
be collected and submitted to an independdntdaLC-MS/MS analysis (See 3.2.Daily
sampling will continue until concentrations decrease to less than 50% of the threshold in two
consecutive days of sampling or conditions stabilize below the threshold. At that point,
sampling can decrease to tvilmés per week. A further reduction to weekly sampling may be
possible if concentrations are less than 50% of the threshold and stabilize or trend down.

The response protocol for responding to finished water detections at concentrations
above thresholds igpresented in Section 4.

3.2.1Analytical Methods for Cylindrospermopsin and Saxitoxins

This section describes the analytical methods Ohio EPA will utilize. Ohio EPA will continue to
evaluate new analytical methods and refine this strategy based orstiefdrenation
available.

Public water systems conducting their own monitoring are requested to submit the results of
analyses to Ohio EPA. If the PWS uses an accepted quantitative analysis method listed below,
follows recommended sample handling and preservation procedurespamtsghe results to

Ohio EPA in a timely manner, then Ohio EPA may electmduplicate sampling.

Cylindrospermopsin

Ohio EPA utilizes the ELISA method for the detection of cylindrospermopsin. OhidCEHSA
developed an SOP that outlines sample caleand handling procedures and quality
assurance measures for the ELISA cylindrospermopsin méitel Method 76.0). Ohio
EPA will conduct additional analysis using a1/S/MS method following any ELISA
finished water cylindrospermopsin detections tratgreater than 50% of the
cylindrospermopsin threshold.

Saxitoxins

Ohio EPA utilizeghe ELISAmethod for the detection of saxitoxins. The Ohio HPAS
developed an SOP that outlines sample collection and handling procedures and quality
assurance measures for the ELISA saxitoxins mgih&$ Method 702.0)Saxitoxin is
comprised of multiple variants, but unlike microcystins, the ELISA method used t déte
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3.3

3.4

3.5

not capable of detecting total saxitoxins. The saxitoxins ELISA method is not based on
detection of a structure common to all saxitoxin variants, and may underreport total
saxitoxins. Therefore, Ohio EPA will conduct additional analysis usindtermate LG

MS/MS method for detection of saxitoxin variants following an initial ELISA finished water
saxitoxins detectiothat is greater than 50% of the saxitoximseshold.

Anatoxin-a Sampling and AnalyticalMethod

A commercial molecular screeningotdor anatoxina is currently not availabl&iven the low

historic anatoxira occurrence in Ohio, Ohio EPA will limit sampling to the following
circumstances: 1. At the request of a public water system in response to a HAB on a source
water that is capéd of producing anatoxta (based on phytoplankton identification and
enumeration) and 2. At the request of the Ohio Department of Health or a local health district in
response to a potential animal death or human illness that could be linked to aaatoXin
Following a UCMR4anatoxina detection (see Section 3.5 belo¥a commercial anatoxia
molecular screening tool becomes available, Ohio EPA will consider its use in the future.

Ohio EPA is utilizing a LEMS/MS method for detection of anatoxan U.S. EPA Method 545
has been developed for the quantitation of anataxmfinished water. Additional LBAS/MS
methods can detect anatoydrand at least six of the anatodrvariants in both finished and
source water samples.

Posting Data to Ohio EFA Website

The data from raw and finished water cyanotoxin samples collected by Ohio EPA or collected

by PWSs in accordance with OACRule3RB03 wi | | be posted on Ohi
http://wwwepa.ohio.gov/ddagw/HAB.asp®ata from additional voluntary raw and finished
water sampling reported to Ohio EPA by the

Unregulated Contaminant Monitoring Rule 4 Cyanotoxin Monitoring

Surface watepublic watersystems are required ¢ollect finished water samples for
cylindrospermopsin, microcystins, and anatexianalysisinder. S. HGVRE.$WSs

are encouraged to notify Ohio EPA of any finished water cyanotoxin detections as soon as
possible to coordinate follow up sampling, if necessary. Ohio EPA has access to the UCMR 4
results database, but there may be a delay from when a PWS is raftredlts by the lab that
conducted the analysis and when results are available to Ohio EPA in the d&teteass.

o

P W

rules require PWSs to include all UCMR4 finished watemotoxind et ect i ons i n t he

Consumer Confidence Repo@thio EPA HAB staffcan provideassistancéo PWS to properly
describdUCMR cyanotoxin detectiona the CCR
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3.6

If cylindrospermopsin or anatoxi are detected at concentrations greater than Ohio thresholds
Ohio EPA will conduct followup sampling as outlined in SectionGhio EPA may also

conduct anatoxha and/or cylindrospermopsin sampling if concentrations of these cyanotoxins
are elevated and there is concern they could be increasing.

If microcystins are detected abave Ohio EPA childnicrocystinshreshold (0.31g/L) in a
UCMR 4 samplaand the system has been collecting routine finished water microcystins
compliance samples (not on reduced monitoring), additional response sampling may not be
necessary. If compliandmished water microcystinsamplesvere notcalected following the
UCMR 4 finished water microcystins detecti@hio EPA will require the water system to
collect repeat paired raw and finished water samples immediatehgtamd to routine
microcystinsmonitoring, as specified under OAC Chapter324.

Questiors on UCMR 4monitoringcan be directeb USEPA&6s UCMR 4 sampling
UCMR_sampling_coordinator@epa.govMore information about UCMR honitoring is
availableat https://www.epa.gov/dwucmr/fourtinregulatedcontaminantmonitoring-rule.

Ohio EPA Coordination with Public Water Systems

Ohio EPA DDAGW district office staff will be the primary points of contact for

communication with public water systems to provigehnical assistancebtainstatus

updates, screening or sampling results and to collect samples. They will also provide results of
Ohio EPA sampling to the PWS. Staff in the Central Office HAB Unit will provide additional
assistance, as needed.
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4.1

4. RESPONSE TO FINISHED WATER THRESHOLD EXCEEDANCES

This section outlines the steps that will be taken in response to a finished water saxitoxins,
cylindrospermopsin or anatoxandetection above an Ohio threshold. The responses to
microcystinsthresholdexceedanes are detailed in OAC Rules 3786-03, 374590-05, and
374590-06. This response protocol is written assuming Ohio EPA will conduct all

cyanotoxin analyses, with the exception of microcystins analysis, which is covered under rule.
If a water system condts their own analysis using an accepted method outlined in Sections
3.2.1 and 3.3, they may choose to conduct their own resample and repeat sample analysis
(steps 1 and 2) as outlined below. Ohio EPA should still be notified immediately of any
finished waer detections above thresholds. If information is shared in a timely manner, Ohio
EPA may not duplicate analysis.

Sampling

If cylindrospermopsin, saxitoxins, or anatoxrare detected in the finished water above
the thresholds (Section 2.2), ttidlowing steps will be taken:

1. Resample Two set of samplest{vo finished andwo raw) will be collected by
Ohio EPA within 24 hours of being informed of the initial sample resOite set
will be transported to Ohio EPBES (or an Ohio EPA designated laboratory) for
analysisandthe other set will be shipped to a commercial lab f@-MS/MS
analysis If the result of the resample sample is above the threshold in finished
water, the PWS should notify all consecutive water systems as soon as practical and
within three hours after receiving the resample sangsiet.

a. Treatment Train Sapling - Treatment train samples may also be collected
to provide additional information on how to best optimize for cyanotoxin
destruction/removal.

b. Raw Water Analysis The raw water resample will be analyzed for both
intracellular and extracellular cyatoxins, to help guide treatment
optimization.

2. Repeat.Two additionalset of samplest(vo finished andwo raw) will be
collectedwithin 24 hours of collecting the resampi@ne set will belelivered to
Ohio EPADES (or an Ohio EPA designated laboratadig) analysisandthe
secondset will be shipped to a commercial lab for-MS/MS analysigthe
second set will be collected only if the finished water deteatidhe resample
was> 50% of the threshold.
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3. Distribution Sampling. If cyanotoxins are detectedbove the threshold mither
t h eesapleori Bpeabfinished watesample, the public water system
should immediately coordinate with Ohio EPA concerning collection and analysis
of samples within the distribution systemdaat any satellite systems. If
cyanotoxins are not detected above Ohio EPA thresholds within all the portions of
the distribution system or at satellite system locations, the water system may be
able to isolate wmpacted areasf thedistribution andimit the extent of a
drinking water advisory. Water systems are requested to address distribution
modeling and sampling in their contingency plans and identify appropriate
sampling locations in advance, as outlined in Section 7.

Ongoing sampling b®hio EPA depenslon the results of the finished water samples, as

follows:

1

If cyanotoxins are not detected above the reporting limit in the finished
water resample and repeat sample, sampling frequency will decrease to
weekly.

If cylindrospermopsin or séoxins are detected in the finished water at
concentrations less than 50% of the thresholds, sampling frequency will
decrease to two times a week. If concentrations stabilize or decrease, a
reduction to weekly sampling may pessible.

If cylindrospermopm or saxitoxins are detected in the finished water at greater
than 50% of the thresholds, daily sampling will continue until concentrations
decrease to less than 50% of the threshold in two consecutive days of sampling
or conditions stabilize below theréshold. At that point, sampling can decrease
to two times per week. A further reduction to weekly sampling may be possible
if concentrations are less than 50% of the threshold and stabilize odtnvend

If cyanotoxins are detected in the finished wagenples at concentrations

above Ohio EPA thresholds, daily sampling and analysis will continue until
cyanotoxins are no longer detected at concentrations greater than 50% of the
threshold in the finished water in two consecutive sampling events. Diginbut
sampling will also be conducted as outlined under Step 2. Sampling frequency
can then decrease, depending on results of distribution samples, cyanotoxin
concentrations in the raw water, status of treatment, andfattiers.
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4.2

4.3

Applicable Regulationsand Guidelines

ORC § 6109.12: Public Water System Analysis
OAC Rule 374831-32: Public Notification
Ohio EPA policy WQ@07-002: Tier 1 Public Notification Requirements

Drinking Water Use Advisories and Public Notification

The decision to issue a drinking water use advisory will be based upon detections of a
cyanotoxin above thresholds in finished water. Whiletlihesholdgor microcystins

and cylindrospermopsin abased on theendayhealth advisoriesstablished by

U.S. EPA public water systems need to take actions to protect the public from
exposures as soon as practicable.

Ohio EPA will recommend the public water system issue a public notification, including
health effects language and use restidj ifthresholdsontinue to be exceeded in the
repeat sample result®ublic notice templates are included in Appendix C.

Ohio EPA will evaluate a variety of site specific factors to determine if a public notice should
be issued earlier, after the regae results indicate a threshold exceedance, or if conditions are
such that the issuance can be delayed until additional actions can be taken and additional
repeat sample results are available. The following factors will be considered by Ohio EPA
when deding the timing of public notification:

1 What type of cyanotoxin igresent?
1 When was the last finished water sample collected that wadetent forcyanotoxins?

1 How high are the cyanotoxin concentrations detected? Higher concentration may
warrant at least an advisory for sensifpulations.

1 Does the PWS have enhanced cyanotoxin treatment capability or an alternative source
of water?

1 What are the current raw water cyanotoxin concentrations? Are there indications
raw water conditions aienproving?

In limited circumstances, based on the factors described above, the recommendation to issue
an advisory may be delayed until additional daily sampling results are available. The delay
would provide additional time for the water system to optirtriegatment, yet still be

protective of public health given the-8@y health advisory for cylindrospermopsin and
subchronic exposure assumptions for anataxiimforming the public of current conditions

and efforts underway would still be conducted.
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4.3.1 Public NoticeProcedure

Public notification fortotal microcystins will be conducted in accordance with the provisions
contained in OARule 374590-06. Public notification for all other toxins should be
conducted in accordance with the provisions contain€@i@ Rule 374581-32. Any

public notification that needs to be modified from the guidelinesemglates presented in
AppendixC will be coordinated witfODH.

If public notification is recommended, Ohio EPA will call the PWS to discuss issuing an
immedide Tier 1 public notice informing all customers of the situation. A public notice
template will be provided containing the appropriate health effects language and use
restrictions.

If the public water system does not issue public notification as recommended, Ohio EPA may
issue a drinking water use advisory in accordance @RIC section 6109.06, or may require

the public water system to issue public notification under the authéi@AG Rule 374581-

32.

The use drinking water restrictions may be modified, based on sampling results and other
factors, after consultation with the director. For example, a decrease in finished water
cyanotoxin concentrations could warraminsitioning from an advisory for the entire
population to a more limited advisory for children-smhool age and younger. This change
will require additional public notification.

4.3.2 Limiting Extent of Public Notice

The geographic area under public noéifion may be limited based on distribution sample
results and provisions described in the syste
with OAC Rule 37485), after consultation with the director. Distribution sampling results

may also be a considemati when modifying use restrictions or lifting the advisory.

4.3.3 Public NoticeTemplates
Nine public notice templates are included in Appen@ix

T Adrinking water wa mrrocysgnssaxitbxiossrande x ceedi ng t h
cylindrospermopsin preschool age childend younger exposutteresholds;

T Ado not dri nko ad vnicsooystinsgaitoXineand exceedi ng t h
cylindrospermopsin school age children and adult threshahds;

T Ado not useo a dncrocysinsgaxitbxmagayladyaspefmopsin.

30



4.3.4 Alternative Water Supply

In the event a public notification is required with use restrictions for any population, the
public water system is requested to provide a supply of alternate emergency water for their
consumers.

4.3.5 Lifting the Advisory

The PWS may end issuance of public notification when the cyanotoxin levels are below the
drinking water thresholds in two consecutive sampling events collected a minina4hhofirs
apart and after consultation with the director on distributionitoong, raw water quality,
treatment optimization, and other extenuating factors.

4.3.6 Consumer ConfidenceReport (CCR)

If microcystins action levslare exceeded in resample, repeat sample, or distribution samples,
the range of levels detected and highexile microcystins concentration measured must be
included in thee 0 mmu s dortsym@&r confidence repf@hio Administrative Code (OAC)

Rule 374590-06). The CCR must also include the microcystins action lavielimation

regarding the major source &iet contaminant, and standard health effects language.
Community water systems aasoencouraged tocludefinished water saxitoxins,
cylindrospermopsin, and anatoxarthreshold exceedancestheir CCR.
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5.1

5.2

5. SOURCE WATER SURVEILLANCE AND RESERVOIR
MANAGEMENT

Waters used as a source of public drinking water will be under increased observation for
HABSs through direct surveillance by public water system personnel, HAB reports submitted
via Ohi o EP AXAsatellite imagery and andly€ls, and water quality surveys
conducted by Ohio EPA and other state or local organizations. Water systems are encouraged
to conduct routine phytoplankton identification on their source waters and collect other raw
water screeing information to help manage their source water for HABs, provide an early
warning for HAB impacts, and know when to optimize treatment for cyanotoxin removal.

Ohio EPA is available to provide guidance on reservoir management and treatment
optimizationin response to a new or expanding HAB.

PWS Surveillance

Public water systems should be aware that some raw water quality and operational changes
can indicate a potential HAB impact. Potential indicators include pH increases, phycocyanin
or chlorophyll amcreases, elevated turbidity not associated with a rain event, shortened filter
run times, increased chlorine demand, taste and odor (Geosmin or MIB) events, a shift in
phytoplankton community (increase in cyanobacteria or cyanobacteria dominance),gresenc
of cyanotoxin production genes, or cyanotoxin detections.

It is beyond the scope of this document to provide guidance on the collection of screening

data or establishing a source water monitoring program. More information is available in the
USGS Lake Monitoring Field Manual ifLakes and Reservoirs: Gui
and S a mphttps:Apyhks.er.usgs.gov/publication/tm9A10

HAB Report via Ohio EPA Website

Public water systems are requested to notify the district or central office HAB coordinator of
a bloom occurring on a drinking water source water. Contact information is included in
AppendixD. Ohio EPA can provide assistance dmoln response and reservoir management.

Individuals reporting HABs are requested tofilaBl oom Report Form on
HAB website The report can either be entered electronicallyhe websitee-mailed to Ohio
EPAG6s HAB(HABMiailbdx@epa.ohio.gov)pr printed and mailetb Ohio EPAAII

HAB reports and HAB data (cyanotoxin and phytoplankton data, and photographs) will be
entered into a data repository housed at Ohio EPA.

Ohio EPA will share all thirgbarty reports of bloomsn public water supply source waters
with the affected public water system.

33

d e

Oh


http://www.glsc.usgs.gov/sites/default/files/product_files/InlandLakesManual.pdf

5.3

5.4

5.5

5.6

HAB Remote Sensindgsurveillance

Ohio EPA will review NOAA HAB reportsMODIS/OCLI satellite and NASA hyperspectral
overflight data. Ohio EPA will share reports of moderate to severe blooms with the affected
public water supply.

Ohio EPA Water Quality Surveys

Ohio EPA collects water quality data as part of its inland lakes program and oth&rmgn
programs. This data may be useful to water systems interested in starting a reservoir
monitoring program or developing reservoir management strategies. Ohio EPA will provide
results of cyaotoxin detections on PWS source waters directly to the PWS.

Other Data Sources

Ohio EPA has reached out to other organizations, such as the Ohio Lakes Management
Society,U.S. Army Corps of Engineers, USGS, U.S. EPA, and various state universities to
request they share HAB information with Ohio EPA in a timelynaa. All pertinent data will
be assessed and shared with affected public water systems.

Assessing Bloonseverity

Public water systems can use the available screening data to help characterize a bloom as

severe, moderate or minor. It may be necessary to make an initial assessment based on visual
evidence, which can then be refined as additional information is collégtedance on the

visual appearance ofanobacterial bloomversus other green algae blooms, including a
picture gallery of bl oRPWSHAB weksiteSincaaseverb!l e on Oh
cyanobadatrial bloommay not form a surface scum, in the absence of any additional data, a

visible bloom should be regarded as severe until additional data is collected. The following
guidelines will help water systesrcharacterize the severity of a bloom:

1 Severe lbom (meets any of thfellowing):
0 cyanobacteria cell count (or phycocyanin equivalents*) > 10G;60€'mL

0 (gPCR 16S results > 100,000 geopiesmL

0 biovolume > 10 mriL

0 chlorophyll a** > 50ug/L

0 scum or surface accumulation is present arggmificant concentration

of cells are visible throughout the watetumn
0 presence of cyanotoxins, as indicated by test kit or laboratatyses
0 presencef cyanotoxin productiogenes
1 Moderate bloom (meets any of ttedlowing):
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0 cyanobacteria cell count (or phycocyanin equivalents*) 16,000
100,000 cells/mL
gPCR 16S results 10,0a®0,000 geneopies/ml
biovolume 110 mm?/L
chlorophyll a** 5-50 ug/L
0 bloom is visible throughout the watsslumn
1 Minor bloom (meets any of tHellowing):
0 cyanobacteria cell count (or phycocyanin equivalents*) 4,000
<10,000 cells/mL
0 biovolume 0.4<1 mn¥/L
0 chlorophyll a** 2<5 pg/L
0 some visual evidence of a bloom (note: blooms may not be visually
apparent at the lalsirface)

O O O

*Phycocyanin is a pigment unique to cyanobacteria. Sensors are available which
measure the presence of this pigment and r@peither relativeéluorescenceinits

(RFUs) orcyanobacteria concentrations in cetis/ The cellconcentratiordata,

however, should be used with caution because sensors are typically calibrated to a pure
Microcystisculture, andVlicrocystismay not be the dominant cyanobacteria in the

water source. Also, other factors such as turbidity and overall light aligfiabin

impact the amount of phycocyanin that is produced per cyanobactdtidt is oten

best for a water system teview the general changes in RFUs over time as an

indication of an increase in bloom severity instead of a particular tetéadirg.

**Chlorophyll a values are based on quantitative in vitro analysis. -Saantitative

in vivo chlorophyll a readings cdreused if they have been corrected for turbidity
effects. Reatime in vivo chlorophyll a analysis is also helpful if a water sysi®
primarily interested in relative changes in chlorophyll concentrations over time, but
not as concerned with the precise chlorophyll a concentration.

In somesituations, a severe bloom may be present but not visually evidenithis can be
the case witltyanotoxinproducingPlanktothrix rubescenislooms that can occur at
significant depth in the water column and not be visible at the water surface and with
Cylindrospermopsiblooms that can resemble turbid brownrggleen water. These blooms
do not appedike the more typical blue or green colored selamming cyanobacterial
bloons and can pose a monitoring challenge.

Ohio EPA recommends that public water systems conduct routine phytoplankton/algae
analysis (community composition and dominanceaheir source waters. This information can
helpwater systems to better assess the potential threat of cyanotoxins and provide the
information needed to help optimize their treatment to address cyanotoxins and other potential
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5.7

algaerelated issues (taste aador concerns, disinfection byproduct formation, filter clogging,

etc.). The information can also be used to guide source water management practices, including

algaecidapplication.Phycocyanin and other sensors positioned in the source water (intake
structure, wet well, etc.) can also provide extremely valuabletireal information that can be
used to trigger treatment optimization for HABS.

ReservoirManagement

Source water monitoring is an essential component of reservoir managerdeatn help

asses the water body for problems such as excessive nuogsingand HABs. Monitoring
data isneecbd to establish baseline conditions and triggersdarce watecontrolstrategies

as well as to determine the effectiveness of control stestég.galgaecide treatment

Control and treatment strategies to minimize HABs focus on controlling nutrients (primarily
phosphorus) and algae. An example of direct control on algae is use of algagb&teas
watershed management actions only addnassents. Some actionsuch as phosphorus
precipitation aim to control both nutrients and algal populations.

U.S. EPA developed a list obntrol and treatmerstrategies angrovided benefitsand
limitations associated with each strategy. The guidamavailable here:
https:/www.epa.gov/nutent-policy-data/controtand-treatment

The regrvoir managemenéchniquesommonly used in Ohio inland reservoirs to control

HABs are summarized in Tabdewith information on recommendations from Osgood and
Gibbons(2017).

36


http://www.epa.gov/nutrient-policy-data/control-and-treatment
http://www.epa.gov/nutrient-policy-data/control-and-treatment

Table 4.Common HAB reservoir management techniques.

Technique Control Recommendation | Benefits Limitations
Type
Algaecides Algae Recommendedut High Short duration;
does not address applicability and | Frequent orepeat
ongoing nutrient reliability applicatiors needed
loading throughout year
Avrtificial Algae; Recommended only| Critically Typically requires
Circulation Internal with critical implemented continuous
phosphorus | implementatioh examples have operation with
shown success ongoing operation
and maintenance
expensesJncritical
examples show poor
reliability and even
unintended negative
effects
Phosphorus | Algae, Recommendedut High Limited duration;
stripping Phosphorus | does not address applicability and | may require repeat
(primarily in water ongoing nutrient reliability (yearly) applications
alum, lower column loading
doses)
Phosphorus | Algae; Recommended High May require repeat
inactivation Phosphorus | addresses internal | applicability and | (yearly)applications
(primarily in water but not external reliability if external
alum, higher column and | nutrient loads (especially if phosphorus loads
dose} internal internal are notaddressed
phosphorus phosphorus loads
in sediments are driver for
HABS)

*Critical implementation means reseivmanagement strategy is only employed after careful
source water evaluation, including collecting site specific data to help ensure strategy is
adequatelylesigned and implemented.
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It is beyond the scope of this guidance to discuss all relevant reservoir management strategies,
but algaecides are so commonly used they waadditional discussiarAlgaecides

(including copper sulfatand peroxide formulations), when applied to akirig water source

under controlled conditionspaycontrol the growth of algae and cyanobacteria. Water

systems are required to submit a Notice of Intent (NOI) to Ohio EPA Division of Surface

Water and obtain coverage under the pesticide general permit prior to applying algaecide to a
source of drinking \ater.Information and forms associated with the pesticide application
discharge general permit are availablenttps://epa.ohio.gov/dsw/permits/GP_Pesticide

Before applying an algaecide, it is important to closely read the pesticide label and be fully
aware of both the environmental impact and practical problems with its use. Water systems
must also follow the conditions outlined in the pesticide general permit. Treatment should be
applied at the early stages of a bloprior toraw watercyanotoxin detetionswhen
cyanobacteriabundance iBw (<10,000 cells/rh, or cyanotoxin production genes are not
detectefibecause: 1) this is when the potential for cyanotoxin release is not probable or low,

2) if the treatment is applied at the early stages of anpléhenlow concentrations of
cyanotoxingeleased into the water can be removed effectively during the treatment processes,
and 3) to eliminate or reduce the future severity of the bloom. To keep the algae under control
for extended periods of time, th&gaecide applications should be performed at specific

intervals based upon the pesticide label.

The pesticide general permit prohibits algaecide applicétioininking water source wateifs
cyanotoxin concentrations at the water supply intake exceed EBMA drinking water
thresholds or if there issevere bloom (>100,000 celldiinor any scums that are within 500
yards of the intake or cover greater than 20% of the resehlv@iome instanceajgaecide
application is permissible ihformation is preided to Ohio EPA prior to application that
confirms: the bloom is not currently producing cyanotoxins, or the surface water will not be
used as a source of drinking water until monitoring can confirm cyanotoxins are below levels
of concern, or the wateystem has demonstrated that treatment is capable of removing high
concentrations of cyanotoxins. Please congaat district or central office HAB coordinator
prior to applying algaecide to a source water currently in use that has a severe bloom or a
visible bloom of unknown severityr if raw water cyanotoxinsoncentrations exceed Ohio
EPA thresholdsMore information is available in the Ohio EPA algaecide application fact
sheet, available here:
http://epa.ohio.gov/Portals/28/documents/HABs/Publications/AlgaecideApplicationFactShe
et.pdf
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6.1

6. HAB SAMPLING PROTOCOL

This sampling protocol outlines how to collect HAB samples at puaier system
source waters, finished waters, and at treatment train sampling locations.

Generally, cyanobacteria screenipgytoplankton, andyanotoxin samples will be collected

by public water systems or Ohio EPA. Other sample collectors, such asdakgens,

ODNR, ODH, Local Health Districts, Army Corps of Engineers, universities, and volunteers,
are requested to also use this guidance so that collection methodology is consistent.

SafetyPrecautions

Safety must come first when sampling égranotoxins. Gloves should be worn when sampling
HABs (shoulder length if collecting source water samples at depth). Chest waders should also
be worn if collecting a cyanotoxin sample when wading off the shore. A personal floatation
device (PFD) should bsorn if sampling from a boat or wading into swift water. Avoid

inhaling spray or getting spray in eyes from boats, wind, or irrigation water from areas with
harmful algal blooms. Consider wearing eye protection and a mask if conditions exist that
promote arosolization of cyanotoxins.

Do not ingest or allow the water to come in contact with the skin. Always wash hands with
clean, fresh water after sampling. Do not touch hands to mouth, eyes, open cuts or other
exposed areas of the body before washing. duigment, gloves, and waders should be rinsed
with clean (tap or bottled) water (not lake water) after a sampling event.

Ohi o EPA staff shoul d f olShfetywstandarée gui del i nes
Operating Procedure SP 166 (Safety and Health Requiremefds Sampling Waters

Where Known Harmful Algal Blooms (HABs) are Present and/or When Sampling

Waters for HABs
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For molecular screening, phytoplankton sampling and cyanotoxin sampling at public
water systems, the recommended supplies include:

1 Plastt disposablgloves
1 Formicrocystins or cylindrospermopsin samplid@5 n. PETG or 100 ra
glass containers
1 Forcyanobacteria screening50 ni. PETGcontainer
1 Forphytoplankton samplindabappr oved containers and Lugol
preservative specified by the laboratory processamgples
1 Forsaxitoxins sampling40 niL glass vials from Ohio EPA DES, pd®sed with
preservative for saxitoxinllection
Cooler with weice
Waterproof permanent marker (for writing on sample contsjieeprinted labels
are alsacceptable)
Large trash bags and twist ties (to contain icepivler)

Chain of Custody Report and Sample Submission Forms (See Api@ndix
FedEx, UPS, or U.S. Cargo shipping labelsiiipping)
Digital camera to record appeance of bloom, i&vailable

If collecting raw water or scum samples directly from water source these
additional supplies may becessary:
o Elbow length or shoulddength gloves (to protect skin from dermal
toxin irritation if sampling atlepth)
o0 Goggleg(if wind is aerosolizing watedroplets)
Respirator (if wind is aerosolizing watdnoplets)
o Plastic knee boots, hip waders, or chest waders (if collecting samples
requires wading of§hore)
Personal flotation device (PFD) (if collecting sampleguires wading off shore) If
appropriate protective sampling gear is not available, the sampler should avoid contact
with the source water and only collect samples from the raw and finished water plant
taps.

== =

= =4 =4 4 A

o

6.2  Sample Collection
6.2.1 Label Information

Label thecollection containers with a waterproof marker or attach a label to the
outside of the container and mark with a waterproof marker. Include the following
information:

Site

Name
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6.2.2

Date
Time (please use military time)
Preservative (if applicable)

If using Ohio EPA prgrinted labels, you must still write the date and time sample was
collected on the label using a waterproof marker. If using glass containers with paper
labels, fill out the label and then cover it with clear plastic tape. This wileptehe

label from coming off once the container is placedcen

Cyanotoxin Samples

For microcystins compliance sampling, colleoe sample from the raw water tap or
designated raw water sampling point and one sample from finished water at the entry
point to the distribution system. Raw water samples must be collected prior to
chemical addition. Public water systems should work with their Ohio EPA district
office HAB coordinator if they would like to request an alternate sampling location,
post chemicahddition.Additional special purposes samples may be collected at
alternate raw water sampling points (individual reservoir intake structures, etc.),
within the treatment train, and within the distribution system.

Microcystins anatylindrospermopsin samgd must be collected in clean 125 m

PETG or 100 ra glass containers. Saxitoxins samples must be collected in.40 m
pre-preserved glass vials provided by Ohio EFhished water samples and any
treatment train samples that have already been subjected tmabxidant MUST

be quenched with sodium thiosulfate immediately upon collectio(sodium

thiosulfate tablets may also be placed in vial prior to collecting samples). Thie,40 m
100 nmL and 125 rh containers should be preserved with one 10 mg sodium
thiosulfae tablet. Immediately put all cyanotoxin samples in a dark cooler on wet ice
or ice packs.

If a sample will not arrive for processing at the laboratory within 5 days, the sample
must be frozen in a standard freezer until it is processed. If freezingxaaxisamples,

the sample should first be mixed by repeatedly inverting the sample vial and then half
the sample volume should be decanted and disposed of prior to freezing (to avoid
breaking glass vial). Saxitoxins vials should tecpd longwise in the éezer (not

upright).

If collecting samples for LAAS/MS analysis, verify with the receiving lab the sample
volume necessary and required container type. For samples submitted to Greenwater
Laboratory, collect duplicate samples in a-titer amber glass jaand a 250nL PETG
container. Triple rinse both containers using the water you are sampling, prior to
collecting sample that will be submitted to lab (fill and discard water, fill and discard

41



water, fill and discard water, fill and cap container). Include a chainsbbdy with
any samples shipped to Greenwater Laboratory (available here:
http://greenwaterlab.com/servicereqguestform.jpdf

If conducting followup UCMR 4 finished water sampling and plan oalgzing
sampledor anatoxina or cylindrospermopsinsing USEPA Method 545, follow these
sample handling and preservatjgnocedures:

1. Collect samples in amber glass bottles with PTiR&d screw caps. Recommend
using minimum 500 1in sample bottle (methoohly requires 10nL for analysis,
but additional volume needed to fulfill QC requirements).

2. Add the followingsample preservatives

Preservative Amount Purpose

Sodium bisulfate 1.0g/L Acidic microbial
inhibitor

Ascorbic acid 0.10 g/L Quenching agent for
chlorine

3. After collecting sample, invert container several times to thoroughlysemmple
with preservativesUse caution when filling container to avoid flushing out
preservativeadded to prereserved containers. It is acceptableave heagpace
in the container (do not need to completely fill container with sample).

4. Samples should be shipped on wet ice and must be at or below ten degrees Celsius
when the are received at the laboratory. Samples must be held at or below six
degres Celsius and protected from light at the laboratory. Samples cannot be
frozen. Samples must be analyzed within 28 days of collection.

6.2.3 Cyanobacteria Screeningsamples

Use a clean 250 mMPETG container to collect one sample from the raw water tap.
Rinse the sample container three times with the raw water prior to collecting the
compliance sample (Fill and discard water, fill and discard water, fill and discard water,
fill and cap contaiar). Raw water samples should be collected prior to chemical
addition. Water systems should work with their Ohio EPA district office HAB
coordinator if they would like to request an alternate sampling location, post chemical
addition. Instructions for cadlcting cyanobacteria screening samples are available at

http://epa.ohio.gov/Portals/28/documents/habs/qPCR%20Sample%20Collection%20Procedur
e_Hnal.pdf.
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6.3

6.2.4 Phytoplankton Samples

Public water systems are encouraged to collect routine phytoplankton samples within
their source waters. If a bloom is observed, the water system should consider collecting
samples from the scum or biomass in the areas wheréothra s concentrated using

a clean labapproved container. The densest bloom may be near the surface or at a
different depth. If the bloom is not at a distinct location, but diffuse throughout the
water column, consider using a composite sampler thatdesloollection from a

range of depths. If collecting a scum, collect a sample from the-s@ier surface

interface. The goal is to collect live cells that have not been lysed (the top of scum
often colored blue or whiteés usually dead cells that may dificult to identify).

Phytoplankton samples should be collected in a clean glass, plastic, or other laboratory
approved container. The sampler should contact the lab that will be analyzing the

samples for further instruction on containers, sampleme, and preservation

gui dance. | deally, samples should be prese
iodine solution at a ratio of 1:100. To achieve a 1:100 ratio, add approximatélyf m
Lugol 6s s ol udfsampie. fpnal presér@e@rapia color should be similar

to that of weak tea. Samples should be kept on wet ice and in the dark during transport.
Ship for overnight delivery to the laboratory. If samples are shipped immediately after
collection on wet ice, sample preservationwith¢g ol 6 s i odi ne may not
(consult lab conducting analysis). Do not freeze the phytoplankton sanhgleg so

will make identification difficult.

6.25 QA/QC

Ohio EPA will use quality assurance/quality control procedures that meet quality
objectives 6r HAB sampling. As part of these procedures, Ohio EPA recommends
collecting and analyzing one field duplicate sample for every 20 samples collected.

Cyanotoxin Processing (Lysing) Instructions

At the laboratory, total cyanotoxins (fregtracellular cyanotoxins and intracellular

cyanotoxins stored within cyanobacteria cells) shall be determined for public water system
sample analysis. Samples should be processed to ensure all algal cells are lysed. The Ohio EPA
DES total cyanotoxin anadis methods (Method 701, 702, and 703) all require samples be
subjected to at least three freeze/thaw cycles prior to analysis.
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6.4  Paperwork
6.4.1 Samples Submitted to Ohio EPA forAnalysis

Public water systems should use the combined chain of custody aplé sammission
form provided to them by Ohio EPA. Instructions for completing the form are included
in Appendix E. Place the paperwork in zip top bags and seal each bag. Place the
paperwork on top of the samples and ice in the cooler.

Other entities subntihg samples to Ohio EPA must first contact the DES Sample
Coordinator to arrange delivery. Samples submitted to Ohio EPA must include a Chain
of Custody Report and one Sample Submission Form for each sample location (see
attached templates in Appendix PJace the paperwork in zip top bags and seal each
bag. Place the paperwork on top of the samples and ice in the cooler.

6.4.2 Samples Submitted to Alternatd_abs

Please follow the instructions provided by the lab conducting the analysis. At a minimum,
Ohio EPA recommends that a chain of custody be included with all samples shipped to a lab
for analysis. A list of laboratories currently accepted for Total Microcyi&isting by the

Ohio EPA is available at
http://epa.ohio.gov/Portals/28/documents/labcert/TotalMicrocystins.pdf

6.5  Shipping

Wet ice sealed in plastic bags should bedito ensure samples arrive at the lab at the proper
temperature. Ice packs are often not sufficient to maintain temperature, especially during
warmermonths. The sample container should be sealed with three continuousdtitalee to
help avoid meltig ice leaking out of the container during shipment.

6.5.1 Shipping Samples to Ohio EPADESRoutine Cyanobacteria Screeningsamples
Public Water Systems must ship cyanobacteria screening samples overnight on ice to
Ohi o EPAO6s | ab (DES) . ynBaomptheesy followisgt be r ece
sample collection and can only be received on Monday through Thursday. Samples
may also be hand delivered to the lab on the same day as collection Monday through
Thursday.

Cyanotoxin and Other Samples Collected by Ohio EPA

Ohio EPA staff should plan weekly sampling early in the week and ship overnight
for next day delivery by 14:00rs.so samples can be properly processed and results
will be ready by the weekend. Samples can be received by DES Monday through
Thursday. If Fridayelivery is required, DES may not be able to analyze the sample
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until the following week. Contact the DES Sample Coordinator at (61431843
and indicate how many samples will be collected and when they will be delivered to
DES prior to sampling.

If sanples will not arrive at DES within that timeframe, samples may need to be frozen
to preserve the cyanotoxin until they are shipped to DES the following week
(depending on holding time). The exception is for resample or repeat sampling
following cyanotoxindetections in finished water or source water conditions that
warrant rush sampling. The PWS HAB coordinator will coordinate with DES following
any finished water cyanotoxin detections to ensure the laboratory has capacity to
analyze samples over the weettem holiday, ifnecessary.

6.5.2 Shipping to Alternate Labs

Contact the appropriate laboratory prior to shipping samples. Include any paperwork

required by the receiving laboratory. Make sure that all compliance sampling data is
submitted to Ohio EPA viaDWR. Voluntary public water systems sampling data can

al so be reported to eDWR using the fAspeci a
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7. TREATMENT CONSIDERATIONS

There are a variety of resources available to help public wgségms understand which
treatment processes are effective at oy@n destruction or removal and how to optimize a
treatment plant to deal with cyanotoxins. Ohio EPA partnered with the Ohio Section of
AWWA to develop a white paper on cyanotoxin treattn&@he white paper covers
microcystins, saxitoxins, cylindrospermopsin, and anatexireatment. It is availabtanline

at http://epa.ohio.gov/portals/28/duments/HAB/AlgalToxinTreatmentWhitePaper.pdf

Ohio EPA developed guidance docunsant how to develoj cyanotoxirtreatment
optimization protocond HAB general plarGuidance is availablat
http://epa.ohio.gov/ddagw/HAB.aspx
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8. CONTINGENCY PLANNING

Ohio EPA requests public water systems work with Ohio EPA, their local emergency
managemerdgency, and local health departments to develop a coordinated response to
cyanotoxin detections in finished water at <co
thresholds. A detailed response protocol must be included in the contingency plans of those

PWSs which Ohio EPA has deemed susceptible to a harmful algal bloom. On May 5, 2015,
susceptible systems were notified by letter of the need to update their contipfzerscio

include a coordinated response to cyanotoxin
drinking water thresholds. All other PWSs with a surface water source are requested to

include a detailed response protocol in their contingency plan. Forimion@ation regarding
contingency plan requirements and public notification please refer to OAC Rule83045

and 374881-32, respectively. ltems the water system must address in their contingency plan
include a communication strategy, includ2gthou emergency contacts, identification of

critical users/possible susceptible populations, and considerations for water restrictions at

satellite systems. A complete list of the items a public water system should address are

contained in the checklist in AppdixF.

Public water systems will be expected to address the need for distribution sampling for
cyanotoxins in their contingency plan. The goal of distribution sampling is to potentially isolate
portions of the distribution system and limit the exterdarofdvisory. The sampling points for
cyanotoxin sampling may coincide with existing sampling points for total coliform. Public
water systems need to ensure the sampling points are accessible at any hour and day of the
week.Sampling must also be performatinterconnections with other public water systems,

input and output from finished water storage and areas of the distribution systems served by
different sources. Public water systems will also need to contact the local emergency
management agencytomsek sur e each partyoés preparations ¢
include alternate sources of water; distribution of water; and communications with the public
and other agencies. The contingency plan must be reviewed and updated at least annually, or
morefrequently as needed, for current information on critical water users, consecutive water
systems, alternate sources of water and contacts for state and local agencies.
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APPENDIX A

CYANOBACTERIA AND THEIR ASSOCIATED
CYANOTOXINS AND TASTE AND ODOR COMPOUNDS
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Hepatotoxins Neurotoxin Tastes and Odors
Cyanobacterial CYLINDRO -
Genera SPERMOPSIN | MICROCYSTINS | ANATOXIN | SAXITOXINS | GEOSMIN | MIB
Anabaena X X X X X
(Dolichospermum)
Anabaenopsis X
Aphanizomenon X X X X X
Aphanocapsa X
Cuspidothrix X
Cylindrospermopsis X X
(Cylindrospermum)
Gloeotrichia X
Fischerella X
Haplosiphon X
Hyella X X
Limnothirix X
Lyngbya(Plectonema) X X X X
Merismopedia X
Microcystis X
Nostoc X X
Oscillatoria
(Planktothrix) X X X X X
Phormidium X X
Pseudanabaena X
Raphidiopsis X X
Schizothrix
Snowella X
Umezakia X
Synechococcus X X X
Synechocystis X
Woronichinia X X

Information adapted from Jennifer Graham, USGS
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APPENDIX B
BASIS FOR ANATOXIN -A AND SAXITOXIN THRESHOLDS
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Anatoxin-a

U. S. HP6Aréftstoxicological review of anatoxia was used as the basis for the

anatoxina threshold. Although the document was draft at the time of the threshold
development, it contained the most recent, relevant, anerevédlwed studies available for
anatoxina. Shortterm and subchronic reference doses (RfDs) are given in the review. After
considering both the shet¢rm and subchronic RfDs, the committee decided to use the
subchronic RfD to develop cyanotoxi nsionhr eshol
was that the thresholds developed using the subchronic RfD were closest to the thresholds for
anatoxina in use by other states and organizations (e.g., California, Washington). The
subchronic RfD is from a-Week rat drinking water study, and is @& mg/kgday based on
systemic toxicity, which includes an uncertainty factor of 1000. The uncertainty factor includes
a factor of 10 for rat to human variability, 10 for variability among humans, and 10 for
database deficiencies, including limitationghin the study used as the basis for the RfD, lack

of reproductive studies, and lack of toxicity testing in a second species.

Saxitoxins

Neither U.S. EPA nor World Health Organization (WHO) have issued an RfD or Tolerable
Daily Intake (TDI) for saxitoxins. To develop a saxitoxins guideline, the committee reviewed
information in the Report of the Joint FAO/IOC/WHO ad hoc Expert Consultation

Biotoxins in Bivalve Molluscs from 2004, as well as a peeviewed paper by Galvao et al.
2009 in the journal Toxicor§axitoxins Accumulation in Freshwater Tilapia (Oreochromis
niloticus) for Human Consumptioiihe joint FAO/IOC/WHO repomecommends an acute
reference dose for saxitoxins of 0.0007 mediay, but does not establish a TDI. The report
does not describe the toxicological basis for the recommended value.

Galvdo (2009) states:

From available reports on exposure in humans, adboleservedadverseeffectlevel

(LOAEL) in the region of 1..ug STXs/kg body weight (b.w.) could be set, and an estimated
no-observeeadverseeffectlevel (NOAEL) of 0.5ug STXs/kg b.w. was established. Thus
the CONTAM panel has defined an acute refereluse (ARfD) of 0.5ug STXs/kg b.w.

The Galvao paper refers to a report in the European Food Safety Authority (EFSA), 2009,
Marine Biotoxins in Shellfish Saxitoxin Group Scientific Opinion of the Panel on
Contaminants in the Food Chain

Using the WHO andl.S. EPA method of applying an uncertainty factor to the NOAEL to

derive an RfD or TDI, the committee agreed to apply an uncertainty factor of 100 to the
NOAEL-based ARfD, 10 for human variability and 10 for a lack of chronic, developmental,

and reproducte studies. In 2016 Ohio EPA consulted with the State of Oregon and reviewed

the EFSA data and determined that the application of an uncertainty factor of 10 for human
variability was not Nopdditiomapfactoréotvariatonfaimg s I S beca
humans was deemed necessary because the data covered a large number of affected consumers,

i ncluding sensiti veThefador of 10dar umanovariGbiity ®as 2 00 9 ) .
removed and the resulting value for use in calculating a saxitoxirshtides 0.00005 mg/kg

day. To be consistent with the tiered health advisories established by U.S. EPA for
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microcystins and cylindrospermopsin and the saxitoxin thresholds established by the State of
Oregon, tiered thresholds were established for botd elnidl adult exposure. The thresholds
were calculated based on the same assumptions used to calculate the microcystins and
cylindrospermopsin health advisory concentrations.

Exposure Assumptions

Adults were assumed to have a body weight of 60 kg, basedosiee assumptions from

WHO Guidelines for Safe Recreations Water Environments, Volume 1, 2003. Recreational

ingestion of water was assumed toObk liters per event. Adults were assumed to drink 2 liters

of water per day. Ingestion rates were takenftbmS. EPAOGs Exposure Facto

Calculations
The basic calculation used in developing the saxitoxinsaatbxinra thresholds is:

Threshold = BW X TI[;I orRD ., CF

Where:

BW = Body weight in kg

TDI = Tolerable Daily

Intake in mg/kgday

RfD = Reference Dose in

mg/kg-day

IR = Ingestion Rate in L/day

CF = Conversion

Factor, 1000 e€g/ mg
Threshold unit is

egl/ L
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Toxicity Equivalency Factors (TEFs) for Saxitoxins

The Food and Drug Administration (FDA), U.S. EPA, &énel European Food Safety Authority

utilize toxicity equivalency factors (TEFs) when calculating saxitoxins exposure in seafood. The
TEFs are based on research on the acute toxicity of saxitoxin analogues following intraperitoneal
administration in mice. Tdestablished TEFs are in the table below.

Saxitoxin Analogue Toxicity Equivalency Factor
STX 1
NeoSTX 1
GTX1 1
GTX2 0.4
GTX3 0.6
GTX4 0.7
GTX5 0.1
GTX6 0.1
Cc2 0.1
C4 0.1
dc-STX 1
dc-NeoSTX 0.4
dc-GTX2 0.2
dc-GTX3 0.4
11-hydroxy-STX 0.3

Ohio EPAmayutilize the established TEFs to help determine if a saxitoxins threshold has been
exceeded. If a saxitoxin variant is detected that does not have an established TEF, it will be
assigned a TEF of 1. ELIS#nalysis fottotal saxitoxins may be utilized for ongoing sampling
after aninitial finished water threshold exceedance.
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APPENDIX C

EARLY MESSAGING AND PUBLIC NOTICE
TEMPLATES
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DRINKING WATER WARNING

Microcystins are present in [name] water system
ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

Microcystins, compounds produced by blue-green algae, have been detected in the finished drinking water from [name]

water system. Asample[sjc ol | ect ed on [date] shows microcystins at [ ev
established a national health advisory level for bottle-fed infants and children younger than school age based on drinking

water for 10 days. The Ohio Environmental Protection Agency recommends that bottle-fed infants and children younger

than school age do not drink the water at microcystins | eve

Consuming water containing concentrations of microcystins over the action level may result in abnormal liver function,
diarrhea, vomiting, nausea, numbness or dizziness. Children younger than school age, pregnant women, nursing mothers,
the elderly, immune-compromised individuals, those with pre-existing liver conditions and those receiving dialysis treatment
may be more susceptible than the general population to the health effects of microcystins. Seek medical attention if your
child is experiencing any of these symptoms.

What should | do?

1 THE FOLLOWING INDIVIDUALS SHOULD NOT DRINK THE WATER: Bottle-fed infants and children younger
than school age, pregnant women, nursing mothers, those with pre-existing liver conditions and those
receiving dialysis treatment. These individuals may be more susceptible than the general population to the
health effects of microcystins. Alternative water should be used for drinking, making infant formula,
making ice, brushing teeth, and preparing food.

1 As aprecautionary measure, the elderly and immune-compromised individuals may want to consider using
an alternate water source for drinking, making ice, brushing teeth and preparing food.

1 School-age children and adults not in the categories listed above may drink the water. Healthy school age
children and adults may use the water for all uses including bathing, washing hands, washing dishes and doing
laundry. The water may be used for flushing toilets.

1 Infants and children younger than school age must be supervised while bathing to prevent accidental ingestion of
water. Providing a final rinse of skin with uncontaminated water is recommended for people with open wounds or
skin conditions such as eczema. Recommend rinsing with uncontaminated water items that go into the mouths of
infants and children under the age of six years (i.e., teething rings, nipples, bottles, toys, silverware).

1 Do not boil the water. Boiling the water will not destroy microcystins and it may become more concentrated as a
result of boiling.

1 Contact a veterinarian immediately if pets or livestock show signs of iliness.

What happened? What is being done?

[Lake / name of water source], which is a source of drinking water for the [drinking water system] is experiencing a harmful
algal bloom (HAB). XXX water system is making adjustments to its treatment processes (this may need to be modified
based on water system capability) to help reduce microcystins levels. We are working closely with local and state public
health and emergency response agencies to address and resolve the situation. We will keep you informed as the situation is
resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found at www.ohioalgaeinfo.com.

Please share this information anyone who drinks this water, especially those who may not have received this notice
directly (for example, people in apartments, nursing homes, schools and businesses). You can do this by posting
this notice in a public place or distributing copies by hand or mail.

PWSID#: STUID#: Date distributed:
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http://www.ohioalgaeinfo.com/

DRINKING WATER WARNING

Microcystins are present in [name] water system
ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

DO NOT DRINK THE WATER
NO BEBA EL AQUA

Microcystins, compounds produced by blue-green algae, have been detected in the finished drinking water from [name]

water system. Asample[sjc ol | ect ed on [date] shows microcystins at [ ev
established a national health advisory level based on drinking water for 10 days. The Ohio Environmental Protection
Agency recommends that you do not drink the waterat mi crocystins | evels above 1.6 ¢g

Consuming water containing concentrations of microcystins over the action level may result in abnormal liver function,
diarrhea, vomiting, nausea, numbness or dizziness. Children younger than school age, preghant women, nursing mothers,
the elderly, immune-compromised individuals, those with pre-existing liver conditions and those receiving dialysis treatment
may be more susceptible than the general population to the health effects of microcystins. Seek medical attention if your
child is experiencing any of these symptoms.

What should | do?

1 DO NOT DRINK THE WATER. Alternative water should be used for drinking, making infant formula, making
ice, brushing teeth, and preparing food.

1 Healthy adults may use the water for bathing, washing hands, washing dishes and doing laundry. The water may
be used for flushing toilets.

1 Infants and children must be supervised while bathing to prevent accidental ingestion of water. Providing a final
rinse of skin with uncontaminated water is recommended for people with open wounds or skin conditions such as
eczema. Recommend rinsing with uncontaminated water items that go into the mouths of infants and children (i.e.,
teething rings, nipples, bottles, toys, silverware).

1 Do not boil the water. Boiling the water will not destroy microcystins and it may become more concentrated as a
result of boiling.

1 Pets should not drink the water. Contact a veterinarian immediately if pets or livestock show signs of iliness.
What happened? What is being done?

[Lake / name of water source], which is a source of drinking water for the [drinking water system] is experiencing a harmful
algal bloom (HAB).

XXX water system is making adjustments to its treatment processes (this may need to be modified based on water system
capability) to help reduce microcystins levels. We are working closely with local and state public health and emergency
response agencies to address and resolve the situation. We will keep you informed as the situation is resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found at www.ohioalgaeinfo.com.

Please share this information with anyone who drinks this water, especially those who may not have received this notice directly
(for example, people in apartments, nursing homes, schools and businesses). You can do this by posting this notice in a public
place or distributing copies by hand or mail.

PWSID#: STUID#: Date distributed:
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DRINKING WATER WARNING

Microcystins are present in [name] water system
ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

DO NOT USE THE WATER

NO UTILICE EL AGUA

Microcystins, compounds produced by blue-green algae, have been detected in the finished drinking water from
[name] water system. A sample[s] collected on [date] shows microcystinsat [ | evel ] mi crThegr am
Ohio Environmental Protection Agency recommends that you do not use the water at microcystin levels above

20 eg/ L.

Consuming water containing concentrations of microcystins over the action level may result in abnormal liver
function, diarrhea, vomiting, nausea, numbness or dizziness. Children younger than school age, pregnant
women, nursing mothers, the elderly, immune-compromised individuals, those with pre-existing liver conditions
and those receiving dialysis treatment may be more susceptible than the general population to the health effects
of microcystins. Seek medical attention if you are experiencing any of these symptoms. Skin contact with
contaminated water can cause irritation or rashes. Contact a veterinarian immediately if pets or livestock show
signs of illness.

What should | do?

1 DO NOT USE THE WATER. Alternative water should be used for drinking (including pets), making
infant formula, making ice, brushing teeth, preparing food, bathing/showering, washing hands,
washing dishes or doing laundry. If an alternate source of water is not available for washing dishes or
doing laundry, providing a final rinse with uncontaminated water is recommended. If people or pets come
into contact with water, promptly shower or rinse off in uncontaminated water. Skin irritation, such as a
rash may occur from exposure when bathing and washing hands.

1 DO NOT BOIL THE WATER. Boiling the water will not destroy microcystins and it may become more
concentrated as a result of boiling.

1 You may use the water for flushing toilets.

What happened? What is being done?
[Lake / name of water source], which is a source of drinking water for the [public water system], is experiencing a
harmful algal bloom (HAB).

XXX water system is making adjustments to its treatment processes (this may need to be modified based on
water system capability) to help reduce microcystins levels. We are working closely with local and state public
health and emergency response agencies to address and resolve the situation. We will keep you informed as the
situation is resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found at www.ohioalgaeinfo.com.
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DRINKING WATER WARNING

Saxitoxin is present in [name] water system

ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

Saxitoxin, a compound produced by blue-green algae, has been detected in the finished drinking water from [name]

water system. Asample[sjc ol | ect ed on [date] shows saxitoxin at [l evel]
Protection Agency recommends that children under six, including bottle fed infants, and sensitive populations do not
drink the water at saxitoxin |levels above 0.3 ¢e€g9g/L.

Consuming water containing saxitoxin may result in numbness or tingling around the mouth, numbness spreading to
arms and hands, headache, dizziness, a floating sensation, muscle soreness, muscle weakness, difficulty breathing,
paralysis, nausea or vomiting. Seek medical attention if your child is experiencing any of these symptoms.

What should | do?

 THE FOLLOWING INDIVIDUALS SHOULD NOT DRINK THE WATER: Bottle-fed infants and children
younger than school age, preghant women, nursing mothers and those receiving dialysis treatments.
These individuals may be more susceptible than the general population to the health effects of
saxitoxins. Alternative water should be used for drinking, making infant formula, making ice, brushing
teeth, and preparing food.

I As aprecautionary measure, the elderly and immune-compromised individuals may want to consider
using an alternate water source for drinking, making ice, brushing teeth and preparing food.

 School-age children and adults not in the categories listed above may drink the water. Healthy school
age children and adults may use the water for all uses including bathing, washing hands, washing dishes and
doing laundry. The water may be used for flushing toilets.

9 Infants and children younger than school age must be supervised while bathing to prevent accidental ingestion
of water. Providing a final rinse of skin with uncontaminated water is recommended for people with open
wounds or skin conditions such as eczema. Recommend rinsing with uncontaminated water items that go into
the mouths of infants and children under the age of six years (i.e., teething rings, nipples, bottles, toys,
silverware).

1 Do not boil the water. Boiling the water will not destroy microcystin and it may become more
concentrated as a result of boiling.

9 Contact a veterinarian immediately if pets or livestock show signs of iliness.
What happened? What is being done?

[Lake / name of water source], which is a source of drinking water for the [drinking water system] is experiencing a
harmful algal bloom (HAB). XXX water system is making adjustments to its treatment processes (this may need to be
modified based on water system capability) to help reduce saxitoxin levels. We are working closely with local and state
public health and emergency response agencies to address and resolve the situation. We will keep you informed as the
situation is resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found atwww.ohioalgaeinfo.com.

Please share this information with anyone who drinks this water, especially those who may not have
received this notice directly (for example, people in apartments, nursing homes, schools and businesses).
You can do this by posting this notice in a public place or distributing copies by hand or mail.

PWSID#: STUID#: Date distributed:
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http://www.ohioalgaeinfo.com/

DRINKING WATER WARNING

Saxitoxin is present in [name] water system
ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

DO NOT DRINK THE WATER

NO BEBA EL AQUA

Saxitoxin, a compound produced by blue-green algae, has been detected in the finished drinking water from [name]
water system. Asample[sjc ol | ect ed on [date] shows saxitoxin at [l evel]
Protection Agencyrecommends t hat you do not drink the water at saxitoc

Consuming water containing saxitoxin may result in numbness or tingling around the mouth, numbness spreading to
arms and hands, headache, dizziness, a floating sensation, muscle soreness, muscle weakness, difficulty breathing,
paralysis, hausea or vomiting. Seek medical attention if you are experiencing any of these symptoms.

What should | do?

9 DO NOT DRINK THE WATER. Alternative water should be used for drinking, making infant formula,
making ice, brushing teeth, and preparing food.

9 Healthy adults may use the water for bathing, washing hands, washing dishes and doing laundry. The water
may be used for flushing toilets.

9 Infants and children must be supervised while bathing to prevent accidental ingestion of water. Providing a final
rinse of skin with uncontaminated water is recommended for people with open wounds or skin conditions such
as eczema. Recommend rinsing with uncontaminated water items that go into the mouths of infants and
children (i.e., teething rings, nipples, bottles, toys, silverware).

9 Do not boil the water. Boiling the water will not destroy saxitoxin.

1 Pets should not drink the water. Contact a veterinarian immediately if pets or livestock show signs of iliness.
What happened? What is being done?

[Lake / name of water source], which is a source of drinking water for the [drinking water system] is experiencing a
harmful algal bloom (HAB). XXX water system is making adjustments to its treatment processes (this may need to be
modified based on water system capability) to help reduce saxitoxin levels. We are working closely with local and state
public health and emergency response agencies to address and resolve the situation. We will keep you informed as the
situation is resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found atwww.ohioalgaeinfo.com.

Please share this information with anyone who drinks this water, especially those who may not have
received this notice directly (for example, people in apartments, nursing homes, schools and businesses).
You can do this by posting this notice in a public place or distributing copies by hand or mail.

PWSID#: STUID#: Date distributed:
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DRINKING WATER WARNING

Saxitoxin is present in [name] water system
ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

DO NOT USE THE WATER

NO UTILICE EL AGUA

Saxitoxin, a compound produced by blue-green algae, has been detected in the finished drinking water from [name]
water system. Asample[sjc ol | ect ed on [date] shows saxitoxin at [l evel]
Protection Agency recommends that you do not use the water

What should 1 do?
i DO NOT USE THE WATER. Alternative water should be used for drinking (including pets), making infant
formula, making ice, brushing teeth, preparing food, bathing/showering, washing hands, washing dishes
or doing laundry. If an alternate source of water is not available for washing dishes or doing laundry, providing a
final rinse with uncontaminated water is recommended. If people or pets come into contact with water, promptly
shower or rinse off in uncontaminated water. Skin irritation, such as a rash may occur from exposure when
bathing and washing hands.

i DO NOT BOIL THE WATER. Boiling the water will not destroy saxitoxin.
9 You may use the water for flushing toilets.

9 Consuming water containing saxitoxin may result in numbness or tingling around the mouth, numbness
spreading to arms and hands, headache, dizziness, a floating sensation, muscle soreness, muscle weakness,
difficulty breathing, paralysis, hausea or vomiting. Seek medical attention if you are experiencing any of these
symptoms.

What happened? What is being done?

Lake / name of water source], which is a source of drinking water for the [public water system], is experiencing a harmful
algal bloom (HAB).

XXX water system is making adjustments to its treatment processes (this may need to be modified based on water
system capability) to help reduce saxitoxin levels. We are working closely with local and state public health and
emergency response agencies to address and resolve the situation. We will keep you informed as the situation is
resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found atwww.ohioalgaeinfo.com.

Please share this information with all the other people who drink this water, especially those who may
not have received this notice directly (for example, people in apartments, nursing homes, schools and
businesses). You can do this by posting this notice in a public place or distributing copies by hand or
mail.

PWSID#: STUID#: Date distributed:
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DRINKING WATER WARNING

Cylindrospermopsin is present in [name] water system
ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

Cylindrospermopsin, a compound produced by blue-green algae, has been detected in the finished drinking water

from [name] water system. Asample[sjc ol | ect ed on [date] shows cylindrosper mo
U.S. EPA has established a national health advisory level for bottle-fed infants and children younger than school age

based on drinking water for 10 days. The Ohio Environmental Protection Agency recommends that bottle-fed infants

and children youngerthans c hool age do not drink the water at cylindros

Consuming water containing cylindrospermopsin at the detected level may result in abdominal pain, fever, vomiting,
diarrhea or impaired liver or kidney function in this population. Seek medical attention if your child is experiencing any
of these symptoms.

What should | do?

 THE FOLLOWING INDIVIDUALS SHOULD NOT DRINK THE WATER: Bottle-fed infants and children
younger than school age, pregnant women, nursing mothers, those with pre-existing liver or kidney
conditions and those receiving dialysis treatment. These individuals may be more susceptible than the
general population to the health effects of cylindrospermopsin. Alternative water should be used for
drinking, making infant formula, making ice, brushing teeth, and preparing food.

9 As aprecautionary measure, the elderly and immune-compromised individuals may want to consider
using an alternate water source for drinking, making ice, brushing teeth and preparing food.

 School-age children and adults not in the categories listed above may drink the water. Healthy school
age children and adults may use the water for all uses including bathing, washing hands, washing dishes and
doing laundry. The water may be used for flushing toilets.

9 Infants and children younger than school age must be supervised while bathing to prevent accidental ingestion of
water. Providing a final rinse of skin with uncontaminated water is recommended for people with open wounds or
skin conditions such as eczema. Recommend rinsing with uncontaminated water items that go into the mouths of
infants and children under the age of six years (i.e., teething rings, nipples, bottles, toys, silverware).

1 Do not boil the water. Boiling the water will not remove cylindrospermopsin.

9 Contact a veterinarian immediately if pets or livestock show signs of iliness.
What happened? What is being done?

[Lake / name of water source], which is a source of drinking water for the [drinking water system] is experiencing a
harmful algal bloom (HAB). XXX water system is making adjustments to its treatment processes (this may need to be
modified based on water system capability) to help reduce cylindrospermopsin levels. We are working closely with
local and state public health and emergency response agencies to address and resolve the situation. We will keep you
informed as the situation is resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found atwww.ohioalgaeinfo.com.

Please share this information anyone who drinks this water, especially those who may not have received
this notice directly (for example, people in apartments, nursing homes, schools and businesses). You
can do this by posting this notice in a public place or distributing copies by hand or mail.

PWSID#: STUID#: Date distributed:
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DRINKING WATER WARNING

Cylindrospermopsin is present in [name] water system
ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

DO NOT DRINK THE WATER

NO BEBA EL AQUA

Cylindrospermopsin, a compound produced by blue-green algae, has been detected in the finished drinking water from

[name] water system. Asample[sjc ol | ect ed on [date] shows cylindrosper mopsi
EPA has established a national health advisory level based on drinking water for 10 days. The Ohio Environmental
Protection Agency recommends that you do not drink the wat

What should | do?

9 DO NOT DRINK THE WATER. Alternative water should be used for drinking, making infant formula,
making ice, brushing teeth, and preparing food.

9 Healthy adults may use the water for bathing, washing hands, washing dishes and doing laundry. The water
may be used for flushing toilets.

9 Infants and children must be supervised while bathing to prevent accidental ingestion of water. Providing a final
rinse of skin with uncontaminated water is recommended for people with open wounds or skin conditions such
as eczema. Recommend rinsing with uncontaminated water items that go into the mouths of infants and
children (i.e., teething rings, nipples, bottles, toys, silverware).

9 Do not boil the water. Boiling the water will not remove cylindrospermopsin.

9 Consuming water containing cylindrospermopsin at the detected level may result in abdominal pain, fever,
vomiting, diarrhea, or impaired liver or kidney function. Seek medical attention if your child is experiencing
any of these symptoms.

9 Pets should not drink the water. Contact a veterinarian immediately if pets or livestock show signs of illness.
What happened? What is being done?

[Lake / name of water source], which is a source of drinking water for the [drinking water system] is
experiencing a harmful algal bloom (HAB).

XXX water system is making adjustments to its treatment processes (this may need to be modified based on water
system capability) to help reduce cylindrospermopsin levels. We are working closely with local and state public health
and emergency response agencies to address and resolve the situation. We will keep you informed as the situation is
resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found atwww.ohioalgaeinfo.com.

Please share this information with anyone who drinks this water, especially those who may not have
received this notice directly (for example, people in apartments, nursing homes, schools and businesses).
You can do this by posting this notice in a public place or distributing copies by hand or mail.

PWSID#: STUID#: Date distributed:
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DRINKING WATER WARNING

Cylindrospermopsin is present in [name] water system
ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

DO NOT USE THE WATER

NO UTILICE EL AGUA

Cylindrospermopsin, a compound produced by blue-green algae, has been detected in the finished drinking

water from [name] water system. A sample[s] collected on [date] shows microcystin at [level]

mi crograms/ |l iter (egeg/L). The Ohio Environment al Prot ¢
water at cylindrospermopsin |levels above 20 eg9g/ L.

Consuming water containing cylindrospermopsin may result in abnormal liver function, impaired kidney
function diarrhea, vomiting, nausea, numbness or dizziness. Seek medical attention if you are experiencing
any of these symptoms. Skin contact with contaminated water can cause irritation or rashes. Contact a
veterinarian immediately if pets or livestock show signs of iliness.

What should 1 do?

1 DO NOT USE THE WATER. Alternative water should be used for drinking (including pets),
making infant formula, making ice, brushing teeth, preparing food, bathing/showering, washing
hands, washing dishes or doing laundry. If an alternate source of water is not available for washing
dishes or doing laundry, providing a final rinse with uncontaminated water is recommended. If people or
pets come into contact with water, promptly shower or rinse off in uncontaminated water. Skin irritation,
such as a rash may occur from exposure when bathing and washing hands.

1 DO NOT BOIL THE WATER. Boiling the water will not remove cylindrospermopsin.
1 You may use the water for flushing toilets.

What happened? What is being done?
[Lake / name of water source], which is a source of drinking water for the [public water system], is experiencing
a harmful algal bloom (HAB).

XXX water system is making adjustments to its treatment processes (this may need to be modified based
on water system capability) to help reduce cylindrospermopsin levels. We are working closely with local and
state public health and emergency response agencies to address and resolve the situation. We will keep you
informed as the situation is resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found atwww.ohioalgaeinfo.com.

Please share this information with all the other people who drink this water, especially those who may not have received
this notice directly (for example, people in apartments, nursing homes, schools and businesses). You can do this by
posting this notice in a public place or distributing copies by hand or mail.

PWSID#: STUID#: Date distributed:
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DRINKING WATER WARNING

Anatoxin-a is present in [name] water system
ESTE INFORME CONTIENE INFORMACION IMPORTANTE ACERCA DE SU AGUA POTABLE. HAGA QUE
ALGUIEN LO TRADUZCA PARA USTED, O HABLE CON ALQUIEN QUE LO ENTIENDA.

DO NOT DRINK THE WATER

NO BEBA EL AQUA

Anatoxin-a, a compound produced by blue-green algae, has been detected in the finished drinking water from [name]
water system. A sample[s] collected on [date] shows anatoxin-a at [l evel] micrograms/ |l iter
Environmental Protection Agency recommends that you do not drink the water at anatoxin-a | evel s above 20

Consuming water containing anatoxin-a may result in loss of coordination, muscular twitching, convulsions, difficulty
breathing, and potentially other neurotoxicity symptoms: headache, dizziness, a floating sensation, muscle soreness,
muscle weakness, hausea or vomiting, and paralysis. Seek medical attention if you are experiencing any of these
symptoms.

What should | do?

9 DO NOT DRINK THE WATER. Alternative water should be used for drinking, making infant formula,
making ice, brushing teeth, and preparing food.

9 Healthy adults may use the water for bathing, washing hands, washing dishes and doing laundry. The water
may be used for flushing toilets.

9 Infants and children must be supervised while bathing to prevent accidental ingestion of water. Providing a final
rinse of skin with uncontaminated water is recommended for people with open wounds or skin conditions such as
eczema. Recommend rinsing with uncontaminated water items that go into the mouths of infants and children
(i.e., teething rings, nipples, bottles, toys, silverware).

9 Do not boil the water. Boiling the water will not destroy anatoxin-a.

1 Pets should not drink the water. Contact a veterinarian immediately if pets or livestock show signs of iliness.
What happened? What is being done?

[Lake / name of water source], which is a source of drinking water for the [drinking water system] is experiencing a
harmful algal bloom (HAB). XXX water system is making adjustments to its treatment processes (this may need to be
modified based on water system capability) to help reduce anatoxin-a levels. We are working closely with local and state
public health and emergency response agencies to address and resolve the situation. We will keep you informed as the
situation is resolved.

For more information, please contact at
Additional information about harmful algal blooms can be found atwww.ohioalgaeinfo.com.

Please share this information with anyone who drinks this water, especially those who may not have
received this notice directly (for example, people in apartments, nursing homes, schools and businesses).
You can do this by posting this notice in a public place or distributing copies by hand or mail.

PWSID#: STUID#: Date distributed: _
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Ohio EPA Division of Drinking and Ground Waters Contacts:
*Primary Contact

Central Office (614)6442752
Ohio EPA- Division of Drinking and Ground Waters 50 W. Town St., Suite 700

P.O. Box 1049 Columbus, OH 43215

Heather Raymond, PWS HAB Coordinator (614) 6442911
Heather.Raymond@epa.ohio.gov

Ryan Bertani (treatment questions)614) 3693816
Ryan.Bertani@epa.ohio.gov

Maria Lucente (treatment questions) 614) 7281231
Maria.Lucente@epa.ohio.gov

Marissa Ganzfried (compliancequestions) 614) 6443140
Marissa.Ganzfried@epa.ohio.gov

Ruth Briland (reservoir management andecreational questions) 614) 3694045
Ruth.Briland@epahio.gov

Northwest District Office (419)3528461
347 North Dunbridge Road Bowling Green, Ohio 43402

Ben Sloan(District HAB Coordinator) * (419) 3733160
Benjamin.Sloan@epa.ohio.gov

Kimberly Burnham (419) 3733102
Kimberly.Burnham@epa.ohio.gov

Paul Brock (treatment questions) 419) 3733152
Paul.Brock@epa.ohio.gov

Northeast District Office (330)9631200
2110 East Aurora Road Twinsburg, OA#087

Chris Maslo (District HAB Coordinator and treatment question$* (330)963-1164
Christopher.Maslo@epa.ohio.gov

Aaron Mueller (330) 9631227

Aaron.Muelle@epa.ohio.gov

Southwest District Office (937) 2855357
401 East Fifth Street Dayton, Ohio 45402

Brian Chitti (District HAB C oordinator)* (937) 2041199
Brian.Chitti@epa.ohio.gov

John McDaniel (treatment questions)(937) 2856117
John.McDaniel@epa.ohio.gov
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Southeast District Office (740) 388501
2195 Front Street

Logan, Ohio 43138

JessicaDingman (District HAB Coordinator)* (740) 3805236
jessica.dingma@epa.ohio.gov

Guna Alagappan(740)380-5232
Gunaseelan.Alagappan@epa.ohio.gov

Central District Office (614) 7283778
Ohio EPA- CDO

P.O. Box 1049

Columbus, Ohio 43216049

Bridgette Marchio (District HAB Coordinator)* (614) 7283870
bridgette.marchi@epa.ohio.gov

Mike Santone(614) 7283872

Michael.santone@epa.ohio.gov

If it is after normal business hours and an Ohio EPA staff person cannot be reached, call:
1-800-282-9378

PWS HAB Webpage:http://epa.ohio.gov/ddagw/HAB.aspx

Ohio Beachguard Webpagdall recreation HAB Advisories):
http://publicapps.odh.ohio.gov/BelaGuardPublic/Default.aspx

GreenWater Laboratories (For LC-MS/MS Response Sampling):
Primary Contact: Amanda Foss
Phone: (386) 328832

GreenWater Bboratories/CyanolLab
205 Zeagler Drive, Suite 302
Palatka, FL 32177

Additional Ohio EPAContacts:

Ohio EPA DDAGW Managementi Central Office
General phone number: (614) 62452

Amy Klei, Chief (614) 6442871

Amy.Klei@epa.ohio.gov

Beth Messer, Assistant Chie{614) 6442768
Beth.Messer@epa.ohio.gov

Colin White, Emerging Contaminants Manager(614) 6442759
Colin.White@epa.ohio.gov

Justin Burke, Compliance Assistance Managef614) 6442760
Justin.Burke@epa.ohio.gov

Andy Barienbrock, Emergency Response Managg614) 7281216
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Andrew.Barienbrock@epa.ohio.gov

Ohio EPA DES (Lab)
8955 EasMain Street Reynoldsburg, OH 43068

Phone: (614) 644247; Fax: (614) 644272

Kristin Sowards, DES Sample Coordinator*(614) 6444243
Kristin.Sowards@epa.ohio.gov

Nik Dzamov, Chief(614) 6444068
Nikola.Dzamov@epa.ohio.gov

Ohio EPA DDAGW District Drinking Water Managers

CDOi Jose Quinoneg614)7283869
Jose.Quinones@epa.ohio.gov
NEDOi Stivo DiFranco (330)963-1280
Stivo.DiFranco@epa.ohio.gov
NWDO i Michael Deal (419) 3528461
Michael.Deal@epa.ohio.gov
SWDOT Jeff Davidson(937)2856115
Jeff.Davidson@epa.ohio.gov
SEDO1 Janet Barth (740)380-5250

Janet.Barth@epa.ohio.gov

Public Interest Center (Media Calls):(614) 6442160
Leqislative Liaisons (Leqislative Inquiries):(614) 6443037

Ohio River

ORSANCO

5735 Kellogg Ave.

Cincinnati, OH 45228

Phone(513) 2317719; Fax: (513) 237761
Greg Youngstrom

Gregy@orsanco.org
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APPENDIX
E FORMS

Note:
If you are reporting a potential harmful algal bloom to the HAB coordinator and/or submitting
phytoplankton and/or cyanotoxin samples to a laboratory for analysBlabten Report Form
should be emailed to:HABMailbox@epa.ohio.gov

TheBloom Report Form may be accessedhdtps:arcg.is/¢.SHO
The Inorganic Sample Submission Form and the Laboratory Chain of Custody Report must
both be completed and submitted HRnvirormensah mpl e s

Services for processing. You can copy each form from this appendix and submit them with
your samplesBe sure to keep a copy for yourself.
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Bloom Report Form

Please provide information about the potential bigecsen algae bloom obsezd. Information can be entered
into this electronic form and saved on your computer using Word or Adobe Reader (version 9+).

Please save and email a completed copy of this forrHABmailbox@epa.state.oh.us

You are encouraged to include digital photographs as additional email attachments\{plcsed landscape showing extent and location of blog
If possible, consider includiram image from an online mapping application such as Google, Bing or Yahoo Maps,

with a marker at the bloom location. For more information go to tféoalgaeinfo.comwebsite.

Bloom Location:

Water body: Datebloomobserved: [/ /

County (optional): Drinking wateisource?Yes No Unknown

Publicly Owned Lake® Yes No Unknown Digital photosattached? Yes No

Attached map with bloom location noted (e.g. Google Maage)?Yes  No

ReportCompleted By:

Name: Organization:

Title: Phone:( ) - ext. Email:

Bloom Description and Sampling Information:

Please describe the location of the bloom in the water body ( e.g. center of lake, at the boat dock, at the beach):

Do you notice angolors in the water column? Yes No

Please check any colors you see, or describe the color(s) b Green Blue Red Rust Brown MilkyWhite Purple Black
Please estimate the size (sq. feet) or the extent of bloom:

Can you see a surface scum gamecumulation at the surface) or algae floating near the water surface?

Algae floating at the surface can look like grass clippings, green cottage cheese curds, or spilled paint. Yes No Uncertain

Is the bloom near a public beach? If yes, plegsecify the beach name or location belc  Yes  No Unknown

Is the bloom near a drinking water intake? (Specify water system name if known) Yes No Unknown

Were samples taken? Yes No
If yes, what type of samples; when and where were tbel§fected; and where were they sent for analysis?

Do you know if other water quality information is available? (Specify what data is available and where) Yes No

74


mailto:HABmailbox@epa.state.oh.us
http://www.epa.ohio.gov/dsw/HAB.aspx

2

hio

DES Use Only

Sample #
hio Environmental
Protection Agency MM DD Yy
Inorganic Sample Submission Form 7 /
Sample Information (Instructions on Intranet Site) Parameters
Client (Bill to) Template
Project Identity
(project identity requires prior approval) Demand Nutrients
No Folder O O % Solids, Sed only O - Acidity, Total CaCO5
------ BOD-20 day ------ AlkalinityTotal CaCO;
Division(check one) OEPA District(check one) 8 ------ BOD-5 day 8 ------ Ammonia
DAPC (&) co (@) (@) CBOD-20 day (@) Bicarbonate
DDAGW (@] CDO O (@ — CBOD-5 day O - Chloride
DERR O NEDO ®) @ coD
DMWM @) NWDO O (@ Oil&Grease QO ----- Conductivity
DSW O SEDO G) QO ------ Particle Size (PSD) QO - Cyanide, Free
(ODNR (@] SWDO O pH QO - Cyanide, Total
ODNR () Solids, Diss(filt) O Fluoride
Other Other Solids, Suspd(nonfilt) (®) Nitrite
Solids, Total O - Nitrate+ nitrite
[Sample Type(check one) Matrix(check one) Solids, Total Volatile O - Orthophosphate, Dissolved
[Ambient O Air Filter O QO ----- Solids, Volatile Suspended QO ------ LL Orthophosphate, Dissolved
Complaint O Air Filter Composit O , ) pe— TOC O ------ Phenolics, Total w/man dist.
[Compliance O Drinking water O O - Phosphorus, Dissolved (Filt)
Litigation O Ground water (@) (@ Phosphorous, Total
Survey O Sediment O O-—1u Phosphorous, Total
Raw O Surface water (B, Microbiology O - Sulfate
Plant @) } DW only Waste water O E. coli O TKN
Distribution O Reagent Water O Fecal Coliform
MMO-MUG
Other Other Quanti-tray @)
Microcystins O Ec* @]
Collection Date MM DD YY HH MM CYN O Ecx ®
Grab O e / STX O Ec* O
(or) qPCR
Composite O Begin / / / *Extracellular toxins
End / / /
||IFrequency & Duration of Metals (Please select one ICP and one ICPMS package if needed)
[Composite Sample: ICP 1, Water only(Al,Ba,Ca,Fe,Mg,Mn,Na,K,Sr,Zn,Hardness)
Container Information Field QC (Check one) ICP 2, Water only(Ca,Mg,Hardness)
Oty. Type Pres. Field Duplicate ®, ICP 3, Sediment only(Al,Ba,Ca,Fe,Mg,Mn,Na,K,Sr,Zn)
Air Filter _|N/P Field/Equip/Acid Blank (@] ICP 4, Water only(Al,Ba,Ca,Fe,Mg,Mn,Na,K,Sr,Zn,V,Ti,Hardness)
Bacteria  |Sterile MSD @ ICP 5, Sediment only(Al,Ba,Ca,Fe,Mg,Mn,Na,K,Sr,Zn,V,Ti)
Cubitainer |NaOH ICP 6, Air Filters only(Zn,Mn)
Cubitainer |[HNO-
Cubitainer |HNO- Filt Collected By ICPMS 1, Water only(As,Cd,Cr,Cu,Ni,Pb,Se)
Cubitainer |H,SO4 ICPMS 2, Sediment only(As,Cd,Cr,Cu,Ni,Pb,Se)
Cubitainer |H,SO4 Filt ICPMS 3, Air Fifter only(As,Cd,Cr,Ni,Pb,Be)
Cubitainer |N/P ICPMS 4, Water only (As,Be,Cd,Co,Cr,Cu,Ni,Pb,Se)
Cubitainer |N/P Filt Customer ID # ICPMS 5, Sediment only (As,Be,Cd,Co,Cr,Cu,Ni,Pb,Se)
PETG 125 |N/P ELISA
PETG 250 |N/P qPCR t metals - pl list only if NOT using Metals packages
Jar H,SO4/Pheol 1 O Antimony O Thallium
Jar H,S04/0&G Station ID # Beryllium Titanium
Jar N/P Filt/LLOP Boron Vanadium
Jar H,SO,/LLTP _ |County: Cobalt
Jar HNO-/Hg Mercury
Sed N/P Silver
Vial Buffer/STX
||[Sample Location
The following require prior notification to DES before submittal:
------ Chromium, Hexavalent (N/P Filt)
Other tests are available; please check current price list
[Field Comments Lab Comments
KChlorine,mg/l |Cond,umho/cn{DO,mg/l |ORP Flow,cfs Gage Ht, ft pH, su % Sat |Temp,oC| TDS |Corr.Cond, umho/cm
IPS0060 P94 P299 P61 P65 P400 P10 P9t
evised (3/16) All Rush Samples require prior approval




76






















































