BENTHIC HABS WORKGROUP WEBINAR

May 27, 2020 - 1:00 PM to 2:15 PM Pacific Daylight Time

Web Meeting Address: hitps: //usace webex com/meet/jade.l.young
Meeting Number: ar |
Phone Number:

Access Code:
Security Code:

UEST SPEAKER: KURT CARPENTER

BENTHIC SOURCES OF CYANOTOXINS IN THREE OREGON RIVERS USED FOR MUNICIPAL
DRINKING WATER SUPPLY


https://usace.webex.com/meet/jade.l.young

AGENDA

| Welcome, Introductions & Agenda Overview
Margaret Spoo-Chupka

Il Presentation: Benthic Sources of Cyanotoxins in Three Oregon
Rivers Used for Municipal Drinking Water Supply
Guest Speaker — Kurt Carpenter

Il Membership Networking Groups: Follow up to Membership
Survey - Setting up networking groups
Jade Young

IV Announcements and Meeting Close
CCHAB Network: Benthic HAB Signage - Keith Bouma-Gregson

Where to Find Us: https://www.epa.gov/cyanohabs/epa-newsletter-
and-collaboration-and-outreach-habs#benthic
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HABs May Involve..

Clackamas River Basin




Reservoirs Mainstem Tributaries
Algal Genera (n=2) (n=8) (n=15)
Schizothrix

Oscillatoria
Nostoc

Lyngbya
Tolypothrix

Dolichospermum :
Microcystis

Formerly Anoboenao

USGS Water Resources Investigations Report 02-4189 (Carpenter 2003)

ZUSGS






Study Areas

 Clackamas River/ Tributaries
* North Santiam River / intake
* McKenzie River / intake

O Drinking water reservoirs
O Drinking water intakes




“Multlple Lines of Evidence” Sampllng Agproach

« Cyanobacteria colonies and mats (n=78)
hand-picked during visual surveys

 Plankton net tows (n=84) from reservoirs and riverine
sites to identify cyanobacteria and cyanotoxins in
transport to downstream DWTP intakes

« SPATTs (n=122) Deployment of solid-phase adsorbent
toxin trackers in drinking-water intakes, tributaries,
main-stem sites, and a few reservoirs

— 2ZUSGS



Cyanotoxin Analyses

« Cyanobacteria - 3 freeze-thaw cycles to release toxins

« SPATTs extracted with MeOH, concentrated

« Filtered - 1.2 um glass fiber filters

 Analyze with Enzyme-Linked Immunosorbent Assays
(ELISA) for 4 cyanotoxins

e

(
PPOIG O

ositive dtect-in when extract concentration
exceeded the lowest standard (0.15 ug/L for MC
and ANX, 0.05 pg/L for CYL, and 0.02 pg/L for SAX)

- P




Results

* Seven benthic samples of
cyanobacteria—all from the
Clackamas Basin—contained
detectable levels of all 4 measured
cyanotoxins. These included two
samples of Nostoc parmeloides
(ears) and five samples of
Microcoleus

% USGS USGS Unpublished Data Subject to Revision




Nostoc parmeloides

Tested Positive:
Cylindrospermopsins
Microcystins
Anatoxins

Saxitoxins

USGS Unpublished Data Subject to Revision




Microcoleus (“Mats”)

Clackamas River o
at Mclver Park

ested Positive:
Cylindrospermopsins
Microcystins
Saxitoxins

Anatoxins

w5 USGS Unpublished Data Subject to Revision
2 USGS




Oscillatoria (“Mats”)

Common in many habitats and
rivers, streams, and wetlands

Tested Positive:
Cylindrospermopsins
Microcystins
Anatoxins

— ZUSGS



Wollea

Upper Clackamas River,
In mats of stalked diatoms
(Cymbella janischii)
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Tested Positive:
Cylindrospermopsins
Microcystins

Saxitoxins
USGS Unpublished Data Subject to Revision




R e S u I t S Cyanotoxin Detections in Benthic Cyanobacteria

* 94% of 67 Sampl_es ® Microcystins ® Cylindrospermopsins M Anatoxins M Saxitoxins
tested positive
for one or more ‘
cyanotoxins |
« Only 4 samples ’ {
tested negative | - ’ |
for all 4 toxins : ’ : I I II II
«  Microcoleus, ‘ ‘ ‘
Oscillatoria Anabaena Wollea/ Microcoleus/  Nostoc Nostoc
and Nostoc (n=3) Anabaena Oscillatoria parmeloides spongiforme
were the most (n=1) (n=19) (n=29) (n=15)

common toxic
benthic taxa

jg’% i ‘\‘} N 5% ‘3 %3
|
|

Genes often present
along with
toxins

ﬂ N
USGS Unpublished Data Subject to Revision




Cyanotoxin Genes - gPCR (n=12

° 12 mu Itl p | e'tOX| n Sample extract cyanotoxin concentrations (ug/L)

Cyanobacteria present MC CYL SAX ANX

specimens tested pen

Microcoelus

« CYL and SAX genes [

Wollea saccata, Anabaena, Nostoc spongiforme, Tolypothrix

an d tO X| n S - Dolichospermum, etc
m OStly ag ree Dolichospermum, Nostoc, Tolypothrix

Dolichospermum, Oscillatoria, Tolypothrix
Dolichospermum, Oscillatoria, Tolypothrix

e On e case Of tOX| n Dolichospermum, Oscillatoria, Tolypothrix, Rivularia
Dolichospermum spp., possibly other cyanos
gene detected, but

Dolichospermum, Nostoc

no t0X| n fO un d - Oscillatoria, Tolypothrix, Rivularia

Yellow highlight = Toxin Gene Present

not unexpected USGS ELISA/CRW Phytoxigene Data Unpublished - Subject to Revision

« MC genes sometimes not detected in lowest concentration samples

« Several labs are working on primers for anatoxins

— ZUSGS



Toxin Occurrence by Sample Type

« Cyanobacteria colonies
VS
* Plankton net tows
VS
« SPATTs

— ZUSGS




Toxin Occurrence by Sample Type

C Y an O b aCter | a Cyanobacteria Colonies/Mats
Colonies/Mats

- Microcystins > Anatoxins >
Cylindrospermopsins and
Saxitoxins

Sample extrad
concentration
inug/L

&.ﬁ_—-"{'_

Cyanobacteria Colonies/Mats Cyanotadn

Cyanobacteria Colonies/Mats
M vl [ AnNX-4 [ 58X

M MC B CYL [ ANN-A SAX
1.000

0.900 . *
0.800
0.700
0.600
0.500
0400
0.300
0.200
0.100
0.000

Sampleextrad
concentration
inug/L
Sample extrad
concentration
inug/L

Cyanotoxin
Cyanotodn




Toxin Occurrence by Sample Type

Plankton net tows

Plankton Net Tows

- Microcystin concentrations
highest

- Saxitoxins > Anatoxins >
Cylindrospermopsins

L]

L]
L

—+ : .
Plankton net tows 1

Cyanotoxin

Plankton net tow extract
conce ntrations, in vgfl

B CYL B ANX-A SAX
Plankton net tows

M MC YL I ANX-A 54K

L

conce ntrations, in ugfl

Plankton net tow extract
Plankton net tow extract
conce ntrations, in ugfl

Cyanotoxin




C

84 plankton net tow samples resulted in 176 cyanotoxin
detections, or 2.1 per sample, on average

anobacteria in Plankton Net Tows




Plankton Net Tow Extract Concentrations

Increased Downstream

Highest microcystin concentration (144 ug/L) from McKenzie
River at Hayden Bridge DWTP on 8/2/2018 during

Dolichospermum bloom in Cougar Reservoir

USGS Provisional data subject to revision: Do not cite or release
McKenzie River Basin Microcystins/Nocularins

8/2/2018 during Dolichospermum blooms

1000.00 ‘e DoIichospgrmum, net tow sample
Hayden Bridge DWTP

100.00 :
10.00 FEEE \ l
1.00 .

in, in gL

in net tow extrac

0.10

concentrati

Plankts

BlueRiver South Fork McKenzie McKerzie McKerzie
downstream McKerzie River & Vida River & River &
from Blue River Hendricks Hayden Bridee
River downstrean Park OWTP
Reservoir  from Cougar
Reservoir




Toxin Occurrence by Sample Type
SPATTs —

B MC-10-day M CYL-10-day [ ANX-10 day [0 SAX 10-day

Microcystins and Anatoxins > 12.000
Cylindrospermopsins and
Saxitoxins

10.000

8.000

6.000

SPATT extract
ancentrations, in ugfl,
normlizedto 10 days

4.000

SPATTs

M CYL-10-day SAX 10-day .
Cyanotoxin

PATTs

B MC-10-day N CYL-10-day [ BMX-10 day [0 SAX 10-day

SPATT extract
concentrations, in ug/L,
naormlizedto 10 days

SPATT extract
cancentrations, in ugl,
narmlizedto 10 days

Cyanotoxin

Cyanotoxin

= USGS



Summary

« 544 cyanotoxin detections in 289 samples from 59 sites

« Anatoxin-a and microcystins were detected in 63% and 60% of SPATTs

« All 4 cyanotoxins detected in 8% of samples (all sample types)

Total (ADDA)
Microcystins/ Cylindro-
Nodularins  spermopsin Anatoxin-a Saxitoxin

All 289 samples Detections 135 129
% detection 47% 45%
84 net tows Detections
% detection
122 SPATTs Detections
% detection
78 Cyanobacteria Detections 34 31
colonies/mats % detection 44% 40%
5 Planktonic 1
cyanobacteria 20%

Color Legend: 40-50% 15-30%

b USGS Provisional Data Subject to Revision
— 2ZUSGS



Conclusions

 Presence of all 4 primary cyanotoxins confirmed in
numerous samples of benthic cyanobacteria

Plankton net tow samples contained cyanobacteria,
Including Nostoc (especially) in transport to
drinking water intakes

Since toxins are intracellular, risk is unknown but
frequent detection in SPATTs indicates that some
toxin is dissolved

Toxins might also be transported downstream
associated with sediments or organic carbon

— ZUSGS




Considerations and Next Steps

« Samples were natural collections, not unialgal cultures,
so multiple strains may be present

« Culturing is ongoing to isolate and identify toxin
production, spectral reflectance

 Focus this year on upstream reservoirs, with
continuous profiling down to 75-85 meters in two
large water storage reservoirs with recurring HABS,
and the downstream reaches, where benthic
cyanobacteria are abundant

% USGS USGS Unpublished Data Subject to Revision




On-going Collaborations:

Hyperspectral Fingerprinting
From Satellites to Cells

J. Graham/USGS
Other USGS
Science
Centers

P

City of Salem,
EWEB, US ACE; T. Slonecker/USGS

OSU USGS/NIST
Sensor Science
Division
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Summary of Responses

abaena sp. mat in the Russian River by Rich Fadness.




As a member of the Benthic HABs Discussion
Group, which role is of most interest to you?




Subgroups component - suggestions

Topic of interest

Proposal/plan/mission/end product

Lead, co-leads

Membership
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Future directions







CCHAB NETWL 3 SIGNAGE




Benthic
Cyanobacteria
Signhage and
Messaging

Keith Bouma-Gregson, Ph.D.
California State Water
Resources Control Board

Benthic Workgroup
May 27, 2019
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The need

CA has no signage and minimal messaging for
incidents where benthic cyanobacteria are

present or suspected.

CAUTION

Harmful algae may be present in this water.
For your family’s safety:

Do not let pets and other
animals go into or drink the
water, or eat scum on the
shore.

Do not drink this water or use
it for cooking.

You can swim in this water,
but stay away from algae
and scum in the water.

Keep children away
from algae in the Water or
on the shore.

For fish caught here, throw
away guts and clean fillets
with tap water or bottled
water before cooking.

Do not eat shellfish from
this water.

Call your doctor or veterinarian if you or your pet get sick after going in the water.
Faor more information on harmful algae, go to https://mywaterquality.ca.gov/habs/index.html

For local information, contact: Enter your contact information in this text box

IDENTIFYING A HARMFUL ALGAL BLOOM (HAB)

This quick guide provides a visual comparison of appearance and color and odor that can be helpful in distinguishing
non-toxic green algae and aquatic plants from potentially toxic cyanobacteria blooms or harmful algal blooms (HABs).

Non-toxic Algae & Plants

Floating Plants

(TTENTION: Cyancbacteria blooms/HABs can produce
toxins that are harmful to humans and animals.




O bj e Ct ive S Medium risk sign — Greater Wellington Regional Council

CA CyanoHAB network subcommittee formed ‘_A,arn ' ng !
Goal kia tupato!

Toxic algae may be in this part of the river

For cyanobacterial incidents that involve benthic during warm weather and low river flows
cyanobacterial mats, create a sign and posting il b et st
criteria that fits into the CCHAB decision tree. Evoussiciizaiing

« Some considerations: « Don’t touch it

¢ Don’t let your dog scavenge in or

» How to incorporate into CCHAB decision tree? hear the river
« General posting or related to trigger levels? What to look out for |
« What trigger level should the benthic sign i, [ et
equate to?

Thick dark brown or black Live or dead mats washed up ve or dead mats floating
algal mats attached to rocks on the river bank surface in shallow
on the river bad

If you, your dog or other animals are sick after being in or near the river consult
your doctor or vet immediataly.

Maore information about toxic algae and any current warnings can be found at
www.gw.govt nz/toxic-algae or from an Environmental Health Officer at
Upper Hutt City Council - 04 527 2169

by

o s, .

¥ P 5 i R

b r."\ it Regional Public Health 9
uuuuuuuuuuuuu e Pl P Ty Qe Selingren. s greater WELLINGTOM
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The signs




Process

 Reviewed other entities HABs signage to reference if and how other groups
have approached benthic HABs
« All states in USA and Australia, Canadian provinces, and New Zealand
Regional Councils

Design decisions:
 Number of signs
 Layout

« Colors
 Language
 Advisories
 Images



Two signs

General Awareness and Trigger Level

Sign objectives

1. inform people that benthic algal mats may be or are present

2. provide them with information for how to identify algal mats and

3. advise people on preventative practices to reduce the risk of exposure
to algal mats (advisories).

TOXIC ALGAE ALERT

Toxic algal mats ARE present in this water

Mats can be attached to the bottom, detached and floating, or washed up on shore

CHECK FOR ALGAE

Toxic algal mats may be present in this water

Mats can be attached to the bottom ched and floating, or washed up on shore

Qommon gxaplei_ : pidey 4 e . Do NOT let children or Do NOT let dogs eat
= = = ; Vi adults touch, eat, or algal mats or drink from
: — —— swallow any algal mats. the water.

Common exaples :

- SR 2 187 L

Do NOT let children or Do NOT let dogs eat
adults touch, eat, or algal mats or drink from
swallow any algal mats. the water.

Call your doctor or veterinarian if you or your pet get sick after contacting or
ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:

Call your doctor or veterinarian immediately if you or your pet get sick after contacting or
ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:

Date posted:



Postings

General awareness sign Trigger level sign
 Purpose: to post at waterbodies  Purpose: to post at
where benthic mats may be an waterbodies where benthic
ISsue mats are confirmed
- Trigger level: none « Trigger level: visual
« Can be used seasonally or year confirmation of potentially
round toxigenic benthic mats OR

« Can be placed with CCHAB
planktonic signs

CHECK FOR ALGAE TOXIC ALGAE ALERT

Tox1c algal mats may be present in this water TOXIC algal mats ARE present in this water
Mats can be attached to the bo

dﬂtg r washed up on shore n be attached to the bottom, detached and floating, or washed up on shore

Ml & Jie WS
If you see algal mats:

D% & »\ﬁ '«
Do NOT let children or Do NOT let dogs eat

adults touch, eat, or algal mats or drink from
swallow any algal mats. the water.

all y octor o Y et g g or
Call your doctor or veterinari fy or you p 1 get sick after contacting o ingesting algae. For more information on toxi lg tmywat rqu. Ity a.govV. Ih b
| d For local information, contact:
ingesting algae. For more info rmatlon on c algae visit: mywaterqu Ity a.gov) Ih bs N
. N Date posted:
For local information, contact:

Do NOT let chlldren Do NOT let dogs eat
adults touch, e algal mats or drink from
swallow any lg I ma t the water.
€S 4 gl . 08
< ¢

detection of cyanotoxins within
mat material (not overlying
water).

De-posted when visual
iIndicators are gone

Can be placed alongside
General Awareness signs



Postings

Guidance document and flow-chart
available on CA HABs Portal

1. Suspected
potentially toxigenic
mats

2

1.1 Submit bloom
report on CA HABs
portal

2

Potentially toxigenic
mats ARE present

¥

3. Post benthic
trigger sign
according to the
following scenarios

2. Confirm mat
presence with field
observations,
microscopy, or
cyanotoxin analyses

A 4

Potentially toxigenic
mats are not present

¥

2.1 Continued
monitoring and
consider posting
benthic general

awareness sign

3.1 Post only the benthic trigger level sign, if no visible sign of
| gy planktonic bloom.

3.2 [f there is a current planktonic advisory sign AND visible signs
— of a planktonic bloom, do not post a benthic sign, because the
planktonic signs are more restrictive.

3.3 If there is no visible planktonic bloom, but water samples
*— exceed only the Caution trigger. Post both benthic trigger level
sign and planktonic Caution sign.

3.4 If there is no visible planktonic bloom, but water samples
exceed planktonic Warning or Danger trigger levels.
3.4.1 Post both planktonic sign and benthic sign.

3.4.2 Post only planktonic sign.



https://mywaterquality.ca.gov/habs/resources/habs_response.html#toxic_algal_mats_signs_posting

Advisories

Considerations

« Children and dogs most at risk

Focus on primary exposure route, ingestion of mat material
Challenges of mixed assemblages and patchy distribution

Little information about impacts of mat toxins on shellfish and fish
Limited space on the signs

Do NOT let children or adults
touch, eat, or swallow any
algal mats.

Do NOT let dogs eat algal
mats or drink from the
water.




General Awareness Sign



Banner CHECK FOR ALGAE

Toxic algal mats may be present in this water

* Statement about Mats can be attached to the bottom, detached and floating, or washed up on shore

what to do. : Ty
Common examples . 39 o - y

n
]

e Color not
associated with

CCHAB planktonic
signs

B

mats:
Do NOT let dogs eat

algal mats or drink from
the water.

S )

If you see algal
Do NOT let children or

adults touch, eat, or
swallow any algal mats.

Call your doctor or veterinarian if you or your pet get sick after contacting or
ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:



Statement

« Descriptive
statements about
algal mats

« Language
decisions:

* Toxic
« Algal
 Mat

« Description about
where mats may
be

CHECK FOR ALGAE

Toxic algal mats /may be present in this water

Mats can be attached to the bottom, detached and floating, or washed up on shore

3 £ N S
Common examples . 5 e < & '

i
(%

mats:
Do NOT let dogs eat

algal mats or drink from
the water.

UL
",

If you see algal
Do NOT let children or

adults touch, eat, or
swallow any algal mats.

Call your doctor or veterinarian if you or your pet get sick after contacting or
ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:



Images

« Examples of what
benthic
cyanobacteria can
look like

* Image on right
highlights
detached floating
clumps

* Chose not to put
captions on each
photo.

CHECK FOR ALGAE

Toxic algal mats may be present in this water

Mats can be attached to the bottom, detached and floating, or washed up on shore

i P

el
-
%
-

Common examples .

¥

If you see algal
Do NOT let children or

adults touch, eat, or
swallow any algal mats.

i
J

A
m

=

ats:
Do NOT let dogs eat

algal mats or drink from
the water.

Call your doctor or veterinarian if you or your pet get sick after contacting or
ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:



SOCll  CHECK FOR ALGAE

Toxic algal mats may be present in this water

Mats can be attached to the bottom, detached and floating, or washed up on shore

Children and dogs

Allows for water Common examples . P ol
contact and o & s y Smat> ;
recreation

Emphasis on
contact and

Emphasis on ==) |f you see algal mats:

Do NOT let children or
adults touch, eat, or
swallow any algal mats.

avoiding all algal
material, not just
cyanobacteria _

Do NOT let dogs eat

algal mats or drink from
the water.

Call your doctor or veterinarian if you or your pet get sick after contacting or
ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:



For more
information

CHECK FOR ALGAE

Toxic algal mats may be present in this water

Mats can be attached to the bottom, detached and floating, or washed up on shore

Infor tion Common examples z 53 -
planktonic signs . N e .

g

=
]

£ o Y
If you see algal mats:

Do NOT let children or
adults touch, eat, or
swallow any algal mats.

Do NOT let dogs eat

algal mats or drink from
the water.

Call your doctor or veterinarian if you or your pet get sick after contacting or

ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:




Trigger Level Sign



Banner TOXIC ALGAE ALERT

Toxic algal mats ARE present in this water

Mats can be attached to the bottom, detached and floating, or washed up on shore

« Stronger wording

« Stronger color to
communicate risk

Do NOT let children or

adults touch, eat, or
swallow any algal mats.

Do NOT let dogs eat

algal mats or drink from
the water.

« Same color as

CCHAB caution Common examples .

o g

sign, as advisories
most closely match
the Caution
advisories

ey Tl Bk, T I e |
: NN i f o 1:;};;% Aredd - 2 L A

Call your doctor or veterinarian immediately if you or your pet get sick after contacting or
ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:

Date posted:



Statement

Descriptive
statements about
algal mats

Mats are in this
water

TOXIC ALGAE ALERT

Toxic algal mats|ARE present|in this water

Mats can be attached to the bottom, detached and floating, or washed up on shore

Do NOT let dogs eat

algal mats or drink from
the water.

Do NOT let children or
adults touch, eat, or
swallow any algal mats.

Common exaples _

S8 SRS L AR B T N R
Call your doctor or veterinarian immediately if you or your pet get sick after contacting or
ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs

For local information, contact:
Date posted:



Advisories TOXIC ALGAE ALERT

Toxic algal mats ARE present in this water

* Placed above Mats can be attached to the bottom, detached and floating, or washed up on shore

Images to B

emphasize the Do NOT let children or Do NOT let dogs eat
: adults touch, eat, or algal mats or drink from

advisory swallow any algal mats. thg water.

 Children and dogs —
Common gxa_ples .
* Allows for water o R

contact and o

recreation
« Alternate
version when i Wiall o Yo | e
water contact Call your doctor or veterinarian immediately if you or your pet get sick after contacting or
not aIIowed ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs

For local information, contact:
Date posted:



Images TOXIC ALGAE ALERT

Toxic algal mats ARE present in this water

* Same as for Mats can be attached to the bottom, detached and floating, or washed up on shore

general awareness
sign

Do NOT let children or

adults touch, eat, or
swallow any algal mats.

Do NOT let dogs eat

algal mats or drink from
the water.

- Common exaples _

o g

ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:
Date posted:



For more

information

« Added “immediately”
to emphasize need
for rapid medical
attention.

TOXIC ALGAE ALERT

Toxic algal mats ARE present in this water

Mats can be attached to the bottom, detached and floating, or washed up on shore

Do NOT let children or
adults touch, eat, or
swallow any algal mats.

Do NOT let dogs eat

algal mats or drink from
the water.

o g

Common exaples _
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Call your doctor or veterinariarl immediately ff you or your pet get sick after contacting or
ingesting algae. For more informafion on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:

Date posted:




Webpages

CA HABs Portal: mywaterguality.ca.eov/habs

FAQs for algal mats FAQs for HABs signs HABs response guidance

MyWiterQualﬂy . ¥ < EZE >
| Are harmful algal blooms affectmg our waters?

‘CYANOBACTERIA AND HARMEUL ALGAL BLOOM NETWORK OF THE CALIFORNIA WATER QUALITY MONITORING COUNCIL
L BLOOM NETWORK uvnlmnmm wnnuukmm-m(mm .

Portals About Us Workgroups

Portals

FAQs on Toxic Algal Mats

What are toxic algal mats?

Toxins in algal mats

What do mats look like?

How to stay safe around toxic algal mats?
Toxic algal mat advisory signs

Algal mat advisory posting guidelines webpage

What are toxic algal mats?

While harmful algal blooms (HABs) are caused by algae or
cyanobacteria that grow suspended in the water column
(planktonic), some algae grow attached to the bottom
(benthic) and can form algal mats. Some species can
produce toxins, and if present, can pose a risk to humans
and pets. You can report observations of potentially toxic
algal mats using the Bloom Report.

Workgroups

Figure 1. Underwater photograph of algal mats growing on @
submerged log in the Eel Aiver, GA

FAQs for HAB Signs
What types of signs are used for HABs in California?

« Planktonic (water column) HAB Signs

CAUTION [ WARNING

For your family's safety: harm people and kill animals

semes @ O e

in this water can
harm people and kill animals

Stay out of the water until further notice.
Do hot touch scum inthe water or on shore.
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« Toxic Algal Mat Signs

CHECK FOR ALGAE TOXIC ALGAE ALERT

Toxic algal mats may be present in this water Toxic aigal mats ARE present in this water
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California Guidelines for
Cyanobacteria in Recreational Inland
Waters - Voluntary

This voluntary guidance will assist

responding organizations, including

environmental and public health officials,
land and waterbody managers, citizen

scientists, and others in responding to ‘Water Boards
inland harmful algal blooms (HABs) in

California. Resources specific for 8, '
PLANKTONIC (water column) HABs and "INDL
BENTHIC MATS (which typically grow as .)(“BI l_i
mats along bottom substrate) are included

below. For more information on BENTHIC &z OEHHA

MATS (also referred to as TOXIC ALGAL
MATS for the general public) and how they
differ from PLANKTONIC blooms within
the water column, check out the FAQs on
TOXIC ALGAL MATS page.

HAB Response Plan

Advisory Signs and Posting Guidance for
Planktonic HABs

Planktonic HAB Posting Guidance
Planktonic HAB Advisory Signs
Planktonic General Awareness HAB Signs

Benthic Cyancbacteria (Toxic Algal Mats)
Signs and Posting Guidelines

HAB Outreach and Communication

Public notifications and press
communications for a current HAB
incident

Resources for use with the general public

Resources for use with medical
professionals and veterinarians



https://mywaterquality.ca.gov/habs/resources/faqs_for_hab_signs.html
https://mywaterquality.ca.gov/habs/resources/benthic_education.html
https://mywaterquality.ca.gov/habs/resources/habs_response.html#toxic_algal_mats_signs_posting
http://mywaterquality.ca.gov/habs

Questions

Keith Bouma-Gregson
keith.bouma-gregson@waterboards.ca.gov

CA HABs Portal: mywaterquality.ca.gov/habs


mailto:Keith.bouma-gregson@waterboards.ca.gov

WRAP UP & NEXT

STEPS.
» Call for Benthic HAB Worklg_ o]V]

> Call for Guest Presente

a presentation or
know someone conta -

> If you'd like to be adc o distribution list,

send an email to ’rhe

» Benthic HAB Focili’rof

Margaret Spoo-Chupka Mspoc
Jade Young Jade.L.Young@usc
Dr. Lesley D' Anglada Dangla



mailto:Mspoo-Chupka@mwdh2o.com
mailto:Jade.L.Young@usace.army.mil
mailto:Danglada.Lesley@epa.gov
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