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Formerly known as “Blue Green Algae”

Marine or freshwater. Oceans, rivers, lakes
and reservoirs.

Naturally occurring water borne bacteria,
produce oxygen. Why our atmosphere has
oxygen in it.

Occur when excess nutrient loads including
Phosphorus and Nitrogen. Dense mats are
called “blooms”.

Some produce toxins — skin, liver and neural
that are harmful to health.

Harmful Algal Blooms is the term given to
these mats that produce cyanotoxins.

) WHAT ARE CYANCTERIA?
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CYAN OBACTE RIA ' PACTS

* As blooms die off, they deplete
oxygen, leading to fish Kkills

* Blooms create questions about
safety of being in the water.

e Strong odor, visually unpleasing.

* Bloom proliferation leads to reduced
sunlight in water column, impacting
plant growth

* Create increased costs for drinking
water systems that have to filter for
cyanobacteria and treat for their
toxins.




WHAT ARE CYANOTOXINS?

Exposure occurs when cyanotoxins are
ingested through water, blooms, fish.

Can cause illness and death in animals
and humans.

Can’t be detected except through lab
analysis, some field kits detect
presence.

Blooms don’t always produce
cyanotoxins, clear water isn’t always
cyanotoxin free.

Require special treatment to be
removed from drinking water.

California has developed
recommendations for waterbodies
with cyanotoxins.

CAUTION

Harmful algae may be present in these waters.
For your family’s safety:

DO NOT let pets or livestock
EeoarNa?Ta:‘gr"st?n? WADE go into or drink the water, or
9 eat scum on the shoreline.
| \

ight here, THROW
S AND CLEAN
ith tap water or
ter.

Toxins from algae in these waters can
harm people and kill pets and livestock &

it shellfish from

NO SWIMMING A\ DO NOT let pets or livestock go

cloudy or discc m

STAY AWAY fr(
f Toxins from algae in these waters can
@ gf.’?r.‘:; é‘f:ié( harm people and kill pets and livestock
ke At

STAY OUT OF THE WATER UNTIL
FURTHER NOTICE. Do not touch scum
in the water or on shoreline.

DO NOT let pets or livestock drink or go into the water or
go near the scum.
@@ DO NOT eat fish or shellfish from these waters.

DO NOT use these waters for drinking or cooking.
Boiling or filtering will not make the water safe.

For people, the t
« Skin rashes, eye it
« Diarrhea, vomnitin

Call your doctor or
For more information, contact



CYANOTOXINS' IMPACTS

HOME / SCIENCE / EARTH/ENVIRONMENT

@) Clear Lake contaminated by algae in ANIMAL
potentially hazardous bloom DEATHS

7 September 2014, 10:12 am EDT By James Maynard Tech Times

LOCAL NEWS

Toxin known to kill dogs within 30 minutes found in several
California lakes, rivers
NOAA Fisheries mobilizes to gauge unprecedented West

Coast toxic algal bloom NATIONAL
GEOGRAPHIC

Offshore survey will measure extent and severity of
largest harmful algal bloom in more than a decade

June 2015

Contributed by Michael Milstein New DiseaSeS, TOXinS Harming
Marine Life

Dolphins, other marine mammals weakened by pollution, scientists say.



CYANOTOXINS’ IMPACTS

ellow Diamonds -- Bi Weekly Microcystin on Raw
and Finished Water WAT E R

Red Diamonds -- All other water intakes

11710021 - LAKE COUI;JTY CSA 21 - NORTH LAKEPORT
Clear Lake surface

water serves 70%
of Lake County
residents.
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CYANOTOXINS’ IMPACTS

FISH CONSUMPTION

DATE COLLECTED  SPECIES NAME
INWVENT (see seasonal *zpecies are Microcystin | Microcystin
ORY SITEID color chartat  categorized byl RESULT TISSUEY RESULT LIWVER
MAME bottom of different [ngfe) (ngfe)
- - spreadsheet) = colors |- - -
83 M4 4/21/2015 5.594
84 609 4/22/2015 59.75
B85 762 4/23/2015 6.18
86 609 4/22/2015 . . ND
87 ACT 3/25/2010 1334 * 5242
B8 ACl 3/25/2010 s¢ Jioss
39 ACT 3/25/2010 1.65
90 ACT MAY, 2010 7.51
91 215 5/26/2015 5.04
o3 BVCLE 12/12/2017 L *
100 BVCLE 12/12/2017 1725 3¢ I/
101 BVCLE 12/12/2017 1521 * i
103 CPp 12/14/2017 1273 1%
104 cp 12/14/2017 1953 3¢ I/
105 cp 12/14/2017 2295 S¢ |

Sport fish tissue level

Microcystins

Anatoxin-a

Cylindrospermopsin

<10

5000

7

0

Table 12: Sport Fish and Shellfish Action Levels for Consumption (ng/g, ww')



i = 4
CALIFORNIA CYANOTOXIN GUIDELINES

Action levels for selected scenarios

Human recreational uses®
Human fish consumption

Subchronic water intake,
dog*

Subchronic crust and mat
intake, dog

Acute water intake, dog®
Acute crust and mat intake,
dog

Subchronic water intake,
cattie’

Subchronic crust and mat
intake, cattle’

Acute water intake, cattle’

Acute crust and mat intake,
cattle’

Microcys;ti;ws‘ Anatoxin-a  Cylindro- Media (units)
spermopsin
0.8 90 4 Water (ug/L)
10 5000 70 Fish (ng/g) ww®
2 100 10 Water (ugil)
Crusts and Mats
.01 i 04
100 100 200 Water (ug/L)
Crusts and Mats
0-5 0-3 0-5 (mg/k) dw5
0.9 40 5 Water (ug/L)
Crusts and Mats
0.1 3 0.4 (mgrkg) dw’
50 40 60 Water (pg/L)
5 3 5 Crusts and Mats

(mg/kg) dw®

-from CA
OEHHA,
2012



CYANOTOXINS

Cyanobacteria and Known Toxins Chart

Cyanobacteria Cyanotoxin Class References
Genus CYL MC NOD ATX SAX NEO LYN BMAA DAT APL
Anabaenopsis v Lanaras and Cook, 1994; Graham et al., 2010
. Graham et al., 2010; Jacoby and Kann, 2007; Pilotto et
Aphanizomenon AEAESEaRans v al. 1997 Viezie et al. 1998: Graham et al, 2008
Aphanocapsa v Graham et al., 2010
Calothrix v v Mohamed et al., 2005; Paerl and Otten, 2013
Coelomoron v Dos S Vieira et al., 2005
Coelosphaerium v Graham et al., 2010; Jacoby and Kann, 2007
; _ Graham et al., 2010; Grifiiths and Saker, 2002; Woods
A m.'idrosp erm v v v v v and Sterling, 2003; Graham et al., 2008; Paerl and
opsSIS Otten, 2013
, Borges et al., 2015; Pandey and Tiwari, 2010; Sivonen et
Cylindrospermum v v | ; T / U
al., 1989
. Bruno et al., 1994; Graham et al., 2010; Harada et al.,
Dolichospermum s/ Y / Y v 7 1991; Jacoby and Kann, 2007; Mohamed et al., 2006;
{Anabaenaj Pilotto et al., 1997; Sivonen et al., 1989; Spoof et al,
2006; Vezie et al., 1995 ;Graham et al., 2008
Fischerella v Otten and Paerl, 2015
Geitlerinema v v Aboal et al., 2005; Borges et al., 2015; Myers et al., 2007
- Carey et al., 2007, Graham et al., 2010; Jacoby and
Gloeotrichia v Kann, 2007
Hapalosiphon v Prinsep et al., 1992
Limnothrix v Graham et al. 2010
Berry et al., 2004; Dos S Vieira et al., 2005; Foss et al.,




CLEAR LAKE CYANOBACTERIA
MONITORING PROGRAM.

Began 2014, 2 Tribes wanted more
info on blooms, realized they had to
do it.

Big Valley Band of Pomo Indians, Elem
Indian Colony already had established
water monitoring programs and
QAPPs so added this element.

Initially used EPA Clean Water Act 106
funds to pay for time and lab analysis.
Other funding used in the program:
CalEPA EJ, BIA Water Resources, GAP,
US Fish and Wildlife.




CONTINUALLY DEVELOPING PROGRAM
2014

* Formed Clear Lake Cyanobacteria Task Force, has continued to meet
quarterly

* Focused on Microcystin levels at 8 shoreline sites— used Abraxis
Algal Toxin strips

2015

* 18 shoreline sites

e Cyanobacteria cell identification

* Analyzing for Microcystin, Anatoxin-a, Cylindrospermopsin, Saxitoxin
2016

* Began monitoring toxins in drinking water systems

* Using Fluorometer to get chlorophyl-a/phycocyanin levels for TMDL

* Microcystin analysis at every site and every sampling event



* Expanded sites to a few creeks and
other waterbodies in Lake County

* Began sending samples for gPCR
analysis (quantifying toxin producing
genes)

2018

* Analysis of fish and shellfish for
Microcystin

* Began collaboration with CA DWR to
get water samples from interior of
lake



CLEAR LAKE CYANOTOXIN MONITORING
LOCATIONS

* Choose locations

8 . that are Tribally
RODS ! .
y f;s\' , important

3 e Ne * Do monitoring to

- LPTNT ; D . .

LR g or e i coincide with
i < 2 ST important Tribal

i R ELEMGT ‘ uses of the water

e LA S RO & °* Inform other Tribes

REDO14 &

D - and the public

e % \y . ST
. el about the results




PROCESSING HE WATER SAMPLES
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Testing for presence of
microcystin with Abraxis
recreational test strips
(measures to 10ppb)




TING THE PUBLIC

Clear Lake Water Quality added 5 new photos.
Published by - October 2, 2017 - @&

ﬁ Clear Lake Water Quality LAB UPDATE ON CLEAR LAKE AND BLUE LAKES CYANOTOXIN

Published by 7 LEVELS: 14 of our 20 sites came back with levels of MICROCYSTIN toxins
RS L " N2 2017 EHes @ from our last lakewide sampling event which was 9/25/17. One of those sites

Dolichospermum cyanobacteria at Horseshoe Bend are above the Action Level set by the state - the site at Clearlake Keys had

elevated results and are at the CAUTION LEVEL threshold set by the state.

The results were as follows:

Clearlake Keys 4.0 ug/L (CAUTION LEVEL)

Jago Bay 0.30 ug/L

Austin Park 0.28 ug/L... See More

2% 8,533 people reached & ViewPromotion ‘ Hu I I u I‘

Harmful algae may be present in this water.

@ TagPhoto @ Add Location = Edit

Dk Lléommt  idwe B For your family’s safety:

@ Kath OConnor, Laura Leytem Hamesister and Donna Lee i = Do not let pets and other

m &",’.w'":,'m :‘;‘:.' animals go into or drink the
3 Shares and scum in the water. :;‘a;fe' or eat scum on the
Write a comment... © © Keep children away X 5

Q OLTRY from algae in the water or }”fo,"?og{.",:k this waber or use
on the shore. 9-
For fish caught here, throw
away guts and clean fillets Do not eat shellfish from
with tap water or bottled this water.
water before cooking.

Call your doctor or veterinarian if you or your pet get sick after going in the water,
For Information on harmful algae, go to my R I _network
For local information, contact:

Eoter pour comtact rdormaten in tha text box

'anoHAB Trigger Levels for Hu
Caution

Action Trigger |
Detection

o Tt

Ve Proturen) 4000 v

20071 of Cyasomactens | Mooem. SO
s, et

2\ 4 469 people reached




Big Valley Band of Pomo Indians

UPDATE ADVISORY, BIG VALLEY MEMBERS
FRIDAY JULY 14, 2017, 4:30PM:
CYANOBACTERIA (BLUE GREEN ALGAE) BLOOM AT
THE POINT CONTINUES.

BIG VALLEY EPA HAS IDENTIFIED CYANOBACTERIA
W ALONG BIG VALLEY’'S SHORELINE AND AT OTHER
LOCATIONS ON CLEAR LAKE. LAB TESTING OF BIG
b VALLEY’S SHORELINE SHOWED LOW DETECT FOR 1
olichospermum, Big

Valley Point TOXIN - Microcystin, AT 0.21 ug/L. The state has set a
level of 0.8 ug/L, to be protective of kids swimming. The
lab results at the Point are below the level of concern.

TAKE CAUTION IF YOU ENTER THELAKE. | orrre on et anemn

UNLESS YOU CAN KEEP YOURSELF AND

CHILDREN FROM SWALLOWING LAKE WATER | | Stighuc Buate

WHILE PLAYING, IT IS BEST TO STAY OUT OF | | Byt 120t

THE LAKE AT THIS TIME. DO NOT SWALLOW | | fieimee I 0500,

Elem shoreline

LAKE WATER OR ALLOW CHILDREN TO Horseshoe Bend 035 uglL
SWALLOW ANY LAKE WATER. KEEP DOGS AwinPuk o 027ual
FROM THE LAKE BECAUSE THEY WILL LICK Bis Valyshrsline 021 ual

THEIR FUR AND CONSUME ANY TOXINS THAT | | Juzo By No Detect
MIGHT BE PRESENT. Likepor St StrestRamp N Deecs

_ _ , Rodman Slough No Detect

THIS ADVISORY IS IN EFFECT UNTIL FURTHER NOTICE. NEXT | [ycerne Alpine Park No Detect

SAMPLING DATE IS JULY 17, 2017 AND WE WILL PROVIDE | Cache Creek No Detect

RESULTS SOON AFTER. IF YOU HAVE ANY QUESTIONS, | Upper Blue Lakes No Detect

PLEASE CONTACT ENVIRONMENTAL DIRECTOR SARAH | Lower Blue Lakes No Detect

RYAN AT 707-340-4040.
4 SITES ABOVE LEVEL OF CONCERM ARE HIGHLIGHTED BLUE. BIG

VALLEY SHORELINE AT THE POINT HIGHLIGHTED YELLOW
BELOW LEVEL OF CONCERN BUT TOXINS ARE PRESENT
Additional information can be found at

www.mywaterquality.ca.gov

ONE OF SEVERAL
ADVISORIES PUT
OUT BY TRIBES ON
CLEAR LAKE IN
2017

17
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RESEARCH |

Collecting Chlorophyll-a and Phycocyanin
Measurements for the Nutrient TMDL

* Lowest (green
cells) and highest
(red cells)

Cyanotoxin Monitoring Sites CellD Field Results Lab Results (in pp™ phyCOcya nin
. . Total measurement per
E Dates Dominant | Chlorophyll-a Phycocyanin | phyco/chloro- . ite in 2016
Genus (mg/L) (me/L) a ratio b siten
(EPA)
BVCLe 6/14/2016 | anabaenopsis 26.45 0.4 e Ratio of
8/23/2016 | anabaen: 65.2 18 phycocyanin to
h
CLV7 6/27/2016 anabaena 35.22 17.8 chlorophyll-a.
8/23/2016 [nabaena [v. small 84.53 1.2 ND 59% of time
(]
LPTNT 6/14/2016 | anabaenopsis 1074 197 0.5 ND when ratio is
gpns | e | oo SR e O
RODS 6/14/2016 anahaena 39.77 16.32 0.4 ND | € OIV\_, U, toXin
823206 | 004 | BN  'cvelis NoDetect



\\ Y =
ANALYZING FOR MICROCYSTIN IN

DRINKING WATER

20 - Soda Bay

sunty Water District
21 - North Lakeport
4 Water Distric

al Water Company

| Water Company

Vater District

RAW WATER FINISH WATER
ROUND 1 ROUND 2 ROUND3 ROUNDS4 ROUND 1 ROUND 2 ROUND 3
6/27/2016 7/11/2016 7/25/2016 8/8/2016 6/27/2016 7/11/2016 7/25/2016
| o016 0.18 018 | <01 <0.1 ©1 | 014 |
| o3 038 026 | <01 0.18 01 | o016 |
| o033 021 019 | <01 <01 ©1 | o015 |
[ o1 027 024 | <01 0.2 01 | o018 |
( 03 021 [ <01 01 | <01 |
| o3s 0.27 019 | <01 0.16 01 | 014 |
| 0.16 028 | <01 | o017 |




REDUCES
NUTRIENTS
AND
IMPROVES

WATER
CHEMISTRY
TO CONTROL
BLOOMS




SUMMARY

* Be proactive to protect your waters if you suspect blooms

e Both USEPA and the CA State Water Resources Control
Board have programs and funding that can help develop
monitoring programs

* Tribes in Northern and Central California have strong
monitoring programs, reach out for assistance

* Conduct research, collaborate, educate the public, take
action on watershed management and help create policy to
protect your waters

22



APO1

Total Microcystins -
Date: (LA, LR, RR, YR}
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Sarah Ryan
sryan@big-valley.net
707-263-3924 x132
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