Regional
Examination
of Harmful
Algal Blooms

(REHAB)




REHAB Collaborative Players

¢ Washington State Department of Health

¢ Washington State Department of Ecology

¢ Three Counties
— King County - Science Section
— Snohomish County - SWM
— Pierce County - TPCHD

¢ KCEL Aquatic Toxicology

¢ Seattle University

¢ VOLUNTEER Monitor network




What is the REHAB project?

30 lakes — 3 counties

|dentifying the presence of
cyanobacteria and cyanotoxins on a
regional scale

Increasing awareness of public
health concerns linked to
environmental hazards

Creating a comprehensive approach
to cyanobacteria monitoring in WA
state

Tuck Lake on good and bad days
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Volunteers

¢ Every two weeks starting
In June through October.

¢ Lakes chosen based on
public access and lakes
with known history to
produce blue-greens.

V'S County staff drive to 10 Lake Wilderness Volunteer
lakes and pick samples up
to deliver to KCEL.




Data Collected

REHAB Field Sheet Staff Use Only PRIORITY ]  Botties transtermed tn King County far lab delivery

Initials______ dats B S

EVERY Sample

Volunteer Name:

Lake: Date: Time; Sample #:
24 HrTims

LAKE USE
# of boats on lake:
1 Sunny [ No Wind (Glassy Water) (fo the neares # of swimmers at the lake:

a Partly Cloudy a Breezy (Small Wavelets) surfm:c;.:e _ o;% # of people wading/other:
O Overcast a Stormy (Waves/Whitecaps) # of people fishing:

[ Dark Clouds
Rainlast24hr: (Yes CIN )
[ Raining n r: Yes ONo # of dogs in/around lake:

WEATHER WIND
check one check one

exposure information

ROUTINE Site Algae Sample

ALGAE PARTICLE COUNT P1 P2 P3
Algae at your routine sampling location (Circle one) ~ 0-10 particles 11-100 particlas =100 particles

O Yes

Algae looks like: ] Flecks inthe water [ Small dumps [ Thinfilm [ Thick scum

PICTURE TAKEN? SECCHI DEPTH: M (to the nearest 0.10m)
OYes Neo [ Hit bottom at: meters

CHAIN OF CUSTODY RECORD

Algae scum present? No Scum Color: Water Color:

CLIENT PROJECT ID
SAMPLE DATE: PROJECT#

SAMPLE INFORMATION

NON-ROUTINE Site Algae Samples
PARAMETERS
Algae scum location in relation to routine sample site? StaffUse Only PHY BIOVOL
Ecology Sample #:
Scum Color: Date:
Algae looks like: T ff_::'
[ Flecks in the water [ Small dumps North ’
O Thin film 0 Thick ! Shade area of
nfilm ck scum T j bloom coverage.
Notes: = Dy fo
B . raw an arrow for
/ - =4 wind direction. COMBINED LABS
Questions? Please contact Beth Cullen at Y ‘;] Mark X where M =A.Q A.B RAXIS 2009
206-263-6242 or beth.cullen@kingcounty.gov - bloom sampled. Saxitoxin <MDL 0.02 0.02] ug/L
Lo Mark £ atthe M=AQ BEACON 2009
H i routine sampling lindrospermopsin <MDL 0.1 0.1] ug/L
k4] King County xd Gyinirospermop 101l

M=AQ BOYER 2008,

JAMES ET AL.1998
Anatoxin-a <MDL | 0.0058| 0.0058( ug/L
M=AQ ENVIROLOGIX 2003
Microcystin

Department of Natural Resources and Parks
Water and Land Resources Division

THMREHAR Baovaral shrau




Data Entry

¢ All REHAB environmental,
toxicity and
phytoplankton data is
entered into databases
maintained by King
County.

Cottage Lake, King County
¢ All data associated with a
toxic event Is entered
Into CDC HABISS
database. This includes
DOE freshwater algae
data.

Spanaway Lake, Pierce County




Lake Hicks

KING COUNTY REHAB STATS
Results for 2009

lakes produced measurable toxicity (Wilderness,
Echo, Shadow, Tuck, Cottage, Marcel, Desire)

Routine Samples
100 routine samples taken
32 produced measurable toxins
31 produced microcystin

produced levels above recommended state
guidelines of 6 ug/L (Tuck, Echo and Wilderness)
produced anatoxin-a at Lake Marcel

Bloom Samples

< bloom samples taken

3 samples on 2 lakes produced above recreational
guidelines for microcystin

4 samples on 4 lakes produced below recreational
guidlines for microcystin

samples on 2 lakes produced <MDL

Highest Numbers

161 ug/L Microcystin - Tuck Lake
0.0327 ug/L Anatoxin-a - Lake Marcel

Lake Ketchum

REHAB STATS
As of May 2010

Routine Samples
300 routine samples taken

120 samples on 21 lakes produced measurable toxins

116 produced microcystin

37 samples in 8 lakes produced levels above
recommended state guidelines

produced Saxitoxin (10 from Waughop, 1 from

Cassidy)
5) produced anatoxin-a
1 produced cylindrospermopsin

11

Bloom Samples
18 bloom samples taken in 13 lakes
8 produced above recreational guidelines for
microcystin ( 5 lakes)
produced below recreational guidelines for
microcystin
0 produced anatoxin-a
2 produced saxitoxin

10

Highest Numbers
4600 ug/L Microcystin (Lake Cassidy)
0.06 ug/L Anatoxin-a (Clear Lake)
193 ug/L Saxitoxin (Lake Waughop)
0.12 ug/L Cylindrospermopsin (Lake Ketchum)




Routine Samples
80
19
17

Bloom Samples
6

0

2

Highest Numbers
210 ug/L
0.0768 ug/L

KING COUNTY REHAB STATS
as September 2010

lakes produced measurable toxicity (Wilderness, Echo,
Cottage, Marcel)

routine samples taken
produced measurable toxins
produced microcystin

produced levels above recommended state guidelines
of 6 ug/L (Wilderness)

produced anatoxin-a all at Lake Marcel

bloom samples taken

samples produced above recreational guidelines for
any toxins

samples produced below recreational guidelines for all
toxins

samples of 4 lakes had some level of microcystin
detected

samples on 2 lakes had detectable levels of anatoxin-a

Microcystin - Lake Wilderness
Anatoxin-a - Lake Marcel

Routine Samples
240

79
72

6

Bloom Samples
48

15

24

14
4
1

Highest Numbers
760
0.642
0.405
0.107

REHAB STATS
As of September 2010

routine samples taken
samples on 18 lakes produced measurable
toxins
produced microcystin
samples in 3 lakes produced levels above
recommended state guidelines
produced Saxitoxin (all from Waughop in Pierce
County)
produced anatoxin-a
produced cylindrospermopsin

bloom samples taken in 19 lakes

produced above recreational guidelines for
microcystin ( 5 lakes)

produced below recreational guidelines for

microcystin
samples on 7 lakes produced <MDL
produced anatoxin-a,
produced saxitoxin

Microcystin (Lake Waughop)
Anatoxin-a (Clear Lake)
Saxitoxin (Lake Waughop)
Cylindrospermopsin (Sunday Lake)




Where has this lead us?

¢ King County definitely has e
lakes that go toxic.
¢ King County has lakes
that seem that they
“should” go toxic and
don't.

¢ King County does not
have the same toxicity
levels as neighboring
counties.

+ How do you manage for
toxicity?
Cottage Lake, King County




What do we know about toxicity

¢ Weather might have an
Influence — hot
summers, mild springs
vs. wet springs and cool A U A
summers

.
—~ PLoSone
ac ing the ication of peer-revi scien

1 21, Raphael M. Kudelaz, Abdu Mekebrii,
C. Oatesi, M. Timothy Tinkeri, Michelle
1

Recently documented -

that microcystin was the
cause for sea otter death
off the coast of
California. First
documentation of toxin
surviving in salt water.

Other factors to consider
— geology and land use.




Where do we go from here?

& Forge new partnerships
with cities, counties,
universities, local public
health, WDOH, WDOE,
and NOAA.

¢ Link exposure to public
health outcomes.

+ |dentify new and potential
sources of funding for = =.
focused studies.

¢ How to manage lakes

when testing for toxicity is -~~~
complete. ake Desire, King County




Questions?




