Tribal Water Quality and Cyanotoxins:
Leading a Multi-Jurisdictional
Monitoring Program
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Clear Lake Cyanobacteria

I\/Ionitorh@Program

» 2014: 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.

* Funding used: CalEPA EJ, BIA
Water Resources, GAP, US Fish
and Wildlife.




What are Cyanobacteria?

O

» “Blue Green Algae”
» Marine or freshwater.

» Bacteria. Why our atmosphere
has oxygen in It.

» Thrives with excess nutrient loads
: . N
Including Phosphorus and
Nitrogen.

» Toxin producing— skin, liver and
nerve

» “Harmful Algal Blooms”




Cyanobacteria Impacts

O

» Bloom proliferation== reduced
sunlight in water column,
Impacting plant growth

* Dying blooms == 0xygen
depletion ==fish Kills

* Questions about water safety =
» Strong odor, visually unpleasing i

» Increased filtration and
treatment costs for drinking
water systems




Lyngbya Cyanobacteria Bloom,
Clear L@e 2009
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Clear Lake Cyanobacteria Bloom
and Fish Kill, September 2014




Clear Lake Cyanobacteria Bloom,
September 2014




Clear Lake Cyanobacteria Bloom,
July 2015




Clear Lake Cyanobacteria Bloom,
August 2017




Dolichospermum, Clear Lake, May 2016




Anabaenopsis, Clear Lake, July 2016




Dolichospermum, Clear Lake, May 2017




Aphanizomenon, Clear Lake, June 2017




Dolichospermum, Clear Lake, July 2017




Synechosystis, Clear Lake, August 2017







Produced by some cyanobacteria
Exposure from contact, ingestion of

mats/water/fish;
Can cause illness/death In
animals/humans.

Field kits can detect presence,

lab analysis to confirm.

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

Require special treatment to be

CAUTION

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

DO NOT SWIM OR WADE DO IwattOCk
near algae or scum go eat scum on th h I .

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

NO SWIMMING DO NOT let pets or livestock go
into or drink the water, or go
near the scum.

@ SlTAY AWAY from scum, and P,

DANGER

B"'L Toxins from algae in these waters can
harm people and kill pets and livestock

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

For)|

removed from drinking water. @@QDW.W o estode ik g0 o the wte

Fed e ral an d State reCO m m e n d ati O n S @@ DO NOT eat fish or shellfish from these waters.
fo r Wate rbOd i eS With Cyan OtOXi nS . ® gc?ligg f]tteh ng ?v?ltl noi mgkekthe water I:afg



ANIMAL

DEATHS

HOME / SCIENCE / EARTH/ENVIRONMENT

€) Clear Lake contaminated by algae in
potentially hazardous bloom

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

New Diseases, Toxins Harming
Marine Life

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




Cyanotoxins’

lmpacts

APO1

Date:

Total Microcystins-
{LA, LR, RR, YR}

7/21/15

2196.0




Cyanotoxins’ Impacts

DRINKING

ellow Diamonds -- Bi Weekly Microcystin on Raw
and Finished Water

Red Diamonds - AII other water intakes
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Surface Water Public Water Systems, Clear Lake

Clear Lake
surface water
serves 65% of

Lake County
residents.

The Safe
Drinking Water
Act currently
does not have
standards on

@%s; Cyanotoxins but

does have
guidelines




Cyanotoxins’ Impacts

DATE COLLECTED  SPECIES NAME
INWVENT isee seasonal *cpecies are Microcystin | Microcystin
ORY SITEID colorchartat  categorized by JRESULT TISSUE | RESULT LIVER
MAME bottom of different (ngfE) (ngfE)
- - spreadsheet) = colors - -
83 Ma 4/21/2015
24 609 4/22/2015 59 75
a5 762 4/23/2015 jc-18
86 609 4/22/2015 [ Ino
a7 ACL 3/25/2010 HITCH 13.34 ‘it‘;’ 5242
38 ACL 3/25/2010 HITCH ‘;f‘? 10.89
89 ACL 3/25/2010 HITCH 1.65
o0 ACL PAY, 2010 HITCH : 7.51
91 215 5/26,/2015 LM BASS 194 04
03 BYCLE 12/12/2017 PUSSEL 286 ‘if‘;’
100 BYVCLE 12122017 PMUSSEL 17.25 ‘if‘;’
101 BYCLE 12/12/2017 PUSSEL 1521 ‘;’:‘3’ o
103 CP 12/14/2017 PMUSSEL 1273 S5 I
104 cp 12/14/2017 MUSSEL 1953 57 %
105 CP 12/14/2017 MUSSEL 22495 ‘it‘;’

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

Sport fish tissue level

Microcystins

Anatoxin-a

Cylindrospermopsin

A
310

5000

70




California Cyanotoxin Guidelines
Action levels for selected scenarios
Mic}acysti;ws‘ Anatoxin-a  Cylindro- Media (units) ‘Suggested
spermopsin Acti

: " ction Levels
Human recreational uses 0.8 S0 4 Water (ug/l) =
Human fish consumption 10 5000 70 Fish (ng/g) ww’ Cyanotoxins’
Subchronic water intake, CA OEHHA ’
dog* 2 100 10| Water (ugil) |00 ’
Subchronic crust and mat Crusts and Mats
bitske, 6o 0.01 0.3 0.04 (o) o
Acute water intake, dog® 100 100 200 Water (pg/L)
Acute crust and mat intake, Crusts and Mats
Subchronic water intake, Water (ua/L
cattle? 0.9 40 5 (Mg/L)
Subchronic crust and mat 0.1 3 0.4 Crusts and Mats
intake, cattle’ : ' (mgrkg) dw’
Acute water intake, cattle’ 50 40 60 Water (ug/L)
Acute crust and mat intake, 5 3 5 Crusts and Mats
cattle’ (ma/kg) dw®




Cyanobacteria
Genus

CYL

NOD

Cyanotoxin Class

ATX

SAX

NEO

LYN

BMAA

DAT APL Neurotoxins

Anabaenopsis

Aphanizomenon

v

v

v

Dermatoxins

Aphanocapsa

Calothrix

Coelomoron

Hepatotoxins

Coelosphaerium

Cylindrosperm-
opsis

Cylindrospermum

L O NSNS E NN -

Dolichospermum
(Anabaena)

Fischerella

Geitlerinema

Gloeotrichia

NSNS

https://drive.google.com/file/d/0B40pxPC5g-DORWtJZVIoUnhnWm8/view



Big Valley Rancheria
Environmental Protection Department
Abraxis Test Strip Results

FO rm ed C I ear Lake Title of the sampling cvcnl:_ég&mé@g Cleac Labe Sty iig

PROJECT ID:_#4/%

Cyanobacteria Task Force, has e

) Test Start Time:_5:/S Ppe_-
continued to meet quarterly

Activity Result i

Test End Time: _¢2 32 Fre
Focused on Microcystin levels at —

ELEmy [ ] 0
8 shoreline sites— lab analysis '

and field Abraxis Algal Toxin

strips

705

18 shoreline sites e

Cyanobacteria cell identification | .7 |-

Lab analysis for Microcystin,

Anatoxin-a, Cylindrospermopsin,

For additional information see the Sampling Event Log

Saxitoxin




Bend Genetics, LLC Project: Big Valley Rar

Monito ri ng tOXi nS in ‘ 87 Scripps Drive, Ste. 301 Analysis for T4
drinking water i o o 11
systems

SAMPLE RESULTS
Chlorophyll-a and e
= Sample ID Mathod Target Result Limit Units
p hyCO Cyan I n fo r T02-KP0O1 QPCR Anatoxin-a ND 100 copias/mL
T02-KPO01 QPCR Cylindrospermopsin MND 100 coplas/mL
T M D L T02-KPO1 QPCR Microcystin B4 317 100 coplas/mL
- - - T02-KP0O1 QPCR Saxitoxin ND 100 coplas/ml
Microcystin analysis

- T03-RP QPCR Anatoxin-a MND 100 coplas/mL
at eve ry S I te T03-RP QPCR Cylindrospermopsin ND 100 coples/ml
T103-RP QPCR Microcystin 354 656 100 coplas/mL
2 O 1 7 T03-RP QPCR Saxitoxin MND 100 coplas/mL

Other waterbodies in
County

gPCR analysis (toxin
producing genes)



Continually Developing Prog

2018

Analysis of fish and shellfish
for Microcystin

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

Tribal data URL is installed
on county signs, county press
releases

www.bvrancheria.com/clearlakecyanotoxins

ram
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Welcome to Lake County

Nt

Be advised that Blue-Green Algae (Cyanobacteria)
are in many lakes and streams, and some produce

toxins that can harm humans and animals

BE ALERT and AVOID WATER THAT:
® Looks like spilled paint, has surface scum, mats or films
® Has green globs floating below the surface

BE ADVISED toxins may be present even if there are no visible signs

DO NOT DRINK water directly from the lake
DO NOT ALLOW children or pets to swim where Blue-Green Algae
(Cyanobacteria) are present
RINSE OFF AFTER being in the water, shower with clean water, wash
hands, and rinse off your pets thoroughly

Take appropriate precautions for people

and pets while having fun on the water

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

Current Toxin Levels: hitp./Swww. byranchera.com/cleadakecyanatoning
Information or Report a Bloom: hilp/fwww mywaterguality ca gov/habs/
Call Local County Departments:

Water Resources (707) 263-2344 or



http://www.bvrancheria.com/clearlakecyanotoxins

Local Tribes: Big Valley, Elem, Scotts
Valley, Upper Lake, Robinson

County agencies: Lake County Water
Resources, Environmental Health, Public
Health

City agencies: City of Lakeport, City of
Clearlake

Local elected officials: Lake County, Cities
of Lakeport and Clearlake

US EPA: Region 9 Water and Tribal
Programs, Research Triangle

CalEPA: SWRCB, OEHHA, Division of
Drinking Water

Regional water quality: Central Valley
Regional Water Quality Control Board

California Dept of Public Health
California State Parks, Clear Lake




* |[ncluded locations
that are Tribally
Important

f! « Monitoring to

£ coincide with

- Important dates of
2T e Tribal uses of the

ix prrde MR = 9. ©4  water

"o oG SR T 8 « Communicate

" =% with Tribes and

the public about

the results

.




Educating the Public About Water Quality

Condiutions

e Clear Lake Water Quality
'..- 1 by

17 - Edited - @

Dolichospermum cyanobacteria at Horseshoe Bend

@ TagPhoto Q@ AddLocation # Edit

5 ie
.!I. 8,533 people reached G View Promotion

i Like

o Kath CConnor, Laura Leytem Hameister and Donna Les

D Comment

&> Share @~

3 Shares

e Write a comment

CRCH T

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

LAB UPDATE ON CLEAR LAKE AND BLUE LAKES CYANOTOXIN
LEVELS: 14 of our 20 sites came back with levels of MICROCYSTIN toxins
from our last lakewide sampling event which was 9/25/17. One of those sites
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 uglL

Awustin Park 0.28 ug/L... Se= Maore

CAVIIVN
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, of eat scum on the

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

shiore,

children : :
f.:‘omnpaign in :m« or ?h‘“m d’!:k bl d
an the shore. cooking.
For fish caught here, throw
away guts and clean fillets Do not eat shellfish from
with tap water of bottled this water,
water before cooking.

Call your decton o veternaran if you or your pel oot tok SMo7 Going in tha wates,
For Information on harmiul algse, go to | hak

Forlocal informption, COMMCE: ., ur comisct rumation n th ot b

metwork

ranoHAB Trigger Levels for Hu
Caution

A 4,469 people reached

Boost Post




Research from Tribal Work

No evidence

v

Evidence of

Total Microcystins -
(LA, LR, RR, YR)

5.6 MO/L

SBMMELO1
Total

Dates Microcystins

S 7/12/2016 67 25 B

Toxins can be present with no obvious bloom. Widespread blooms don’t always
have elevated toxin levels. We have many pictures of instances of this.




Cyanotoxin Monitoring Sites CellID Field Results Lab Results (in pp*
, Dominant | Chlorophyll-a Phycocyanin | phyco/chloro- ) Total _
Site ID Dates Genus (ug/L) (ug/U) 2 ratio Microcystins
(EPA)
BVCLe 6/14/2016 | anabaenopsis 26.45 10.97 0.4 ND
8/23/2016 anabaena 65.2 1.8
CLV7 6/27/2016 anahaena 35.22 17.8
8/23/2016 fnabaena [v. smal 84.53 100.51 1.2 ND
LPTNT 6/14/2016 | anabaenopsis 15.74 1917 0.5 ND
8/23/2016 | anabaens s [ 11 [
RODS 6/14/2016 anabaena 39.77 16.32 0.4 ND
8/23/2016 094 | _

Lowest (green
cells) and
highest (red
cells)
phycocyanin
measurement
per site in
2016

Reviewing bloom conditions and toxins against
phycocyanin/chlorophyll-a ratios



How Often Did Clear Lake Cyanotoxin Monitoring Sites Exceed

the Microcystin Threshold for Potential Health Risks?
£ F mrorograms por £ rfer faal [ is the CCRAE recommendafion for pulific poliffcafion of scrocysiin
cpaneforns af pofenfial health risk fevels
Friin ¥ IRE RO AL OF rewiRerfor g cocnoioeanehall nefworkddec sffrraaers gl
PERCENTAGE OF TIMES EACH SITE EXCEEDED
0.8 pg/L EACH YEAR

(PUBLIC NOTIFICATION THRESHOLD FOR

HIGHEST MICROCYSTIN LEVEL RECORDED
AT EACH SITE EACH YEAR *
Hed coff iz Fughest valfue for Flear § ke

MICROCYSTIN) each prear

SAMPLING ARM

SITE ID OF 2014 2015 2016 2017 2014 2015 2016

LAKE

BVCLE U 17%, n=6 || 0%, n=20 0%, n=13 0%, n=8 1.2 ND 0.14
CLV7T U | 86%, n=7 || 0%, n=13 0%, n=13 13%, n=8 105 ND 0.24
M4 U | 33%, n=6|| 0%, n=14 || notsampled | not zampled 8.3 MD not zampled
LPTNT U | 83%, n=6|| 0%, n=12 0%, n=19 0%, n=2 877.6 ND 0.17
RODS ) |notzampled ] 0%, n=12 0%, n=9 0%, =8 QP not zampled ND 0.15
CP I |notzampled || 0%, n=11 0%, n=9 0%, n=9 Qnot zampled ND 0.16
LS I |notzampled | 0%, n=11 0%, n=9 not zampled | not sampled Trace 0.11
L52 ) |notzampled | not sampled || not sampled 0%, n=3 P not zampled|| not zampled ||not sampled
LUCo1 U | 67%, n=E || 0%, n=13 0%, n=13 0%, n=2 13 ND 0.14
HE I |notzampled)] 0%, n=3 %, n=8 0%, n=8 QP not zampled Trace 0.12
KPO1 U |notzampled|] 0%, n=12 0%, n=9 %%, n=8 Qnot zampled MND 0.15
ELEMO1 0 | 30%, n=4 | 29%, n=14 || notsamplzd | 0%, n=7 4.4 18.7 not sampled
SBMMELDL O |100%, n=7f 20%, n=10| 0%, n=13 25%, n=3 § 5,311.70 278 0.67
CLOAKS01 O |100%, n=7f 31%, n=16 | 0%, n=13 13%, n=8 16,920 I 21 0.16
GH 0 | notsampled || not sampled || not sampled 0%, n=6 Jnot zampled|| not zampled f{not sampled
BP L [notzampled ] 27%, n=11 0%, n=9 13%, n=8 Jnot sampled 9.4 0.16
RP L [notzampled )] 33%, n=10f 0%, n=9 13%, n=8 Jnot sampled 134 0.13
SHADYO1 L [rotzampled )| 20%, n=10f 0%, n=3 0%, n=8 Qnot zampled 36.1 0.34
REDOD1 L |notsampled | 33%, n=12 f| 0%, n=19 0%, n=8 [not sampled 65.5 0.28
APO1 L |100%, n= 5' 41%, n=17 || 0%, n=9 0%, n=13 769.2 10,162 | 0.21
1B L [mot sampledl not zampled || 0%, n=4 0%, n=8 Qnot zampled|| not sampled 0.19

7 = oemdar of timar mamalad

=il

ldentifying
health
threshold
exceedances
on Clear Lake,
2014-2017



Big Valley EPA staff collected 10 fish and shellfish
species and submitted them to a lab for microcystin
cyanotoxin analysis.

A total of 44 Clear Lake fish (tissue and liver
samples) and 49 Clear Lake shellfish (crayfish and
mussels), totaling 126 samples were submitted in

February 2018.



Multiple species - Tribally important fish
All arms of the lake
All seasons

Crappie, blackfish, bluegill, carp, catfish, crayfish,
hitch, bass, mussel, tule perch

Fish from 2010-2018



AVERAGE
MICROCYSTIM

FISH IN TISSUE COUNT
MGG

CRAFPPIE 415 B
BLACKFISH 6.91 1
BLUEGILL ND 2
CARF 13.60 2
CATFISH 2.02 B
CRAYFISH 4.1% 23
HITCH 9.81 B
BASS 1.85 7
MUSSEL 10.33 26
TULE PERCH 2.95 g
all fish species 5.940 43
all =hellfish =species 726 45




Seasonal Cyanotoxin Results

O

Iml
| SUMMER | a8t | 15 |
[ wwe ] osst | w2 |




PERCENTAGE OF TIMES EACH SITE EXCEEDED §| HIGHEST MICROCYSTIN LEVEL RECORDED
AVERAGE 0.8 pg/L EACH YEAR AT EACH SITE EACH YEAR *
(PUBLIC NOTIFICATION THRESHOLD FOR Fed cell is lughest valve for Olear [ ake
ARM OF LAKE MICROCYSTIN | COUNT MICROCYSTIN) o —
NG/G ARM
OF 2014 2015 2016 2017 2014 2015 2016
LOWER 2.02 4 LAKE

DAE EEE 'lq_ U | 17%, n=6 || 0%, n=20 0%, n=9 0%, n=8 1.2 ND 0.14
U | 86%, n=7 || 0%, n=13 0%, n=9 13%, n=8 105 ND 0.34

LI F'F'EF: E 1'1 Tﬂ, U | 33%, n=E || 0%, n=14 || notsampled || not zampled 2.3 ND not sampled
U [ 83%, n=6 || 0%, n=12 0%, n=9 0%, n=8 877.6 ND 0.17
I |notzampled || 0%, n=12 0%, n=9 0%, n=8 Jnotsampled MD 0.15
I |rotzampled || 0%, n=T] 0%, n=9 0%, n=9 Jnotsampled ND 0.1
I |rotzampled || 0%, n=T 0%, =9 || not zampled Jrot sampled Trace 0.11

IJ  |motzampled || not zampled || not zampled 0%, n=3 Jnotsampled|| not zampled [|not sampled
U | 67%, n=6 || 0%, n=13 0%, n=9 0%, n=8 13 ND 0.14
IJ |notzampled )| 0%, n=9 0%, n=8 0%, n=8 Jrotzampled Trace 0.12
I |;otzampled || 0%, n=12 0%, n=9 0%, n=8 Jnotsampled ND 0.15

0 | 30%, n=4 || 25%, n=14 || notsampled | 0%, n=7 4.4 18.7 niat zampled
0 |100%, n=7|| 20%, n=10f 0%, n=9 25%, n=8 J 5,311.70 278 0.67
0 |100%, n=7) 31%, n=16 | 0%, n=9 13%, n=8 16,920 21 0.16

0 [notsampled | not sampled || not sampled 0%, n=6 Jnrotsampledf] not sampled ||not sampled
L |rotzampled || 27%, n=11 0%, n=9 13%, n=8 Jrotzampled 9.4 0.16
L |rmotzampled || 33%, n=10)| 0%, n=9 13%, n=8 Jnrotzampled 134 0.13
L |rotzampled | 40%, n=10)| 0%, n=39 0%, n=8 Jnotsampled 36.1 0.34
L |notzampled || 33%, n=12 || 0%, n=9 0%, n=8 [notsampled B65.5 0.28
L |100%, I"|=E|I 41%, n=17 || 0%, n=9 0%, n=19 769.2 10,162 0.21
L |mat sampledl not sampled [| 0%, n=3 0%, n=8 Jnotsampled|| not zampled 0.19




Yearly Tissue Cyanotoxin Results




2018 collection of Clear Lake fish, analysis

Review of data with OEHHA and development of
subsistence consumption levels

Working with researchers on stability of toxins in
fish muscles and organs after cooking

Working with researchers on bioaccumulation of
cyanotoxins in fish tissue



Questions?

O

Sarah Ryan,

Deputy Tribal
Administrator/

Environmental Director .2

Big Valley Band of
Pomo Indians

707-263-3924 x132
sryan@big-valley.net



mailto:sryan@big-valley.net
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