ldentification and Characterization of Benthic
Cyanobacteria in the Columbia River (Hanford
Reach) in Washington State

Jim Coleman, Climate Effects Specialist, Benton-
Franklin Health District

Tetralech Conference 7/21/26
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Planktonic vs Benthic
Suspended vs attached to sediments/substrates on bottom

Some genera of algae have species that can be benthic or planktonic



Periphyton=is the material growing on submerged surfaces in

freshwaters. Itis dominated by microalgae that oftenform long
filaments or sheets that can cover the sediments, plants, or other

objects in water.

The periphyton can become a complex community of algae,
bacteria, fungi, and a variety of invertebrates



https://www.sciencedirect.com/topics/earth-and-planetary-sciences/microalga

Periphyton has many forms




No Blooms in the Columbia River?

September 13, 2021 dog owner and veterinarian
reported to BFHD that the family dog went into
convulsions shortly after swimming in the Columbia
River.

The vet that treated the dog also treated two other
dogs with similar symptoms and all dogs had to be
euthanized

Local mediareleased article and a couple more dog
owners contacted BFHD

In total four dogs died and two others became it but
survived

NO OBVIOUS ALGAE BLOOM IN COLUMBIA



In Washington State
the recreational
threshold for Anatoxin-
ais1.0ug/L

In Oregon they have
toxin thresholds for
dogs. Anatoxin-a= 0.4
ug/L

Columbia River is
drinking water source
for Tr-City Area
(population 300,000)

Implemented routine
water monitoring
program July-Nov

Site

2021
9/13/2021 Howard Amon Swim Beach
9/20/2021 Howard Amon Swim Beach
10/19/2021 Leslie Groves Swim Beach
11/2/2021 Howard Amon Swim Beach

2022
8/8/2022 Pasco Boat Basin
10/10/2022 Lesile Groves Swim Beach
10/17/2022 Lesile Groves Swim Beach

2023
8/16/2023 Howard Amon Swim Dock
8/21-9/13/23 Howard Amon Swim Dock
9/13/2023 Lesile Groves Swim Beach
9/13/2023 Wade Park
10/3-23/23 Howard Amon Swim Dock

2024 no exceedences
2025
8/26/2025 Howard Amon Swim Dock
9/12/2025 Howard Amon Swim Dock
10/6/2025 Lesile Groves

Anatoxin-a Conc (ug/L)

3.59
67.2
14.4
1.48

1.21
1.42
5.7

11.4
1.04-58.5
1.39
4.66
1.17-3.17

no exceedences

3.077

36.4
216

Reported/Confirmed Dog Deaths

4 Deaths, 2 illness

0 Reported

2 Deaths, 1 Illness

0 Reported
0 Reported



Recreational Water Anatoxin-a (ug/L) by Sample Location, Benton-Franklin 2023

Sample Location:
@ Baleman |sland

@ Chiawana
@ Columbia Fark Swirm Beach
@ Columbia Point Park
® Lesile Groves
® Leslie Groves
# Pasco Boat Basin
& Ringald
® Sacajawas
Scootanay
& Two Rivers Park

& \Wade Park

5.0

4.0

Anatoxin-a{ug/L)
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0.0
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Whodunit? Which cyanobacteria are producing the anatoxin-a?




Satellite Imagery=red indicates phycocyanin's associated with algae




BenthoTorch




V1: Mostly orange Phormidium greup - Cyanobacteria (V1)

Phormdium (individual

fitaments look grayish orange; Oscillatoriales group - Cyanobacteria (V1)
filament mat looks orange); Nas
filaments slightly tapered; . £ ’

very motile smaller filaments
present — not dominant

V2; Dominated by
large-celled
Oedogonium with
epiphytic Cocconeis

BenthoTorch: Units (ug chl-a/cm?)

R Sample

(Pdi:i:?nn?g’i::giz new? ID Green Algae Cyano Diatoms
green Phormidium also \\g g ig 01478
very common; lots of : .
diatoms; moderately mv:3s-£L: o ::OE_ 1.22 3.1

diverse

ls/benthotorch html (see also pg27)

Anatoxin-a was detected by
ELISAin all of these tissues,
including Didymo (V3).

Data not shown

V3: diatoms, dominated
by Didymosphenia and
Ulnaria

Dr. Robin A. Matthews is the
former Director of the
Institute for Watershed
Studies and a Professor
Emeritus in the College of the
EnvironmentatWWU



https://www.bbe-moldaenke.de/en/products/chlorophyll/details/benthotorch.html
https://www.bbe-moldaenke.de/en/products/chlorophyll/details/benthotorch.html
https://www.bbe-moldaenke.de/en/products/chlorophyll/details/benthotorch.html
https://www.bbe-moldaenke.de/en/products/chlorophyll/details/benthotorch.html

Collect periphyton composites and
analyze slurry for anatoxin-a using
ELISA assay



Preliminary Findings (Periphyton Analysis-Stuff growing on rocks)

Site ID

Vernita

Vernita

Island 17

WsSuU

Chiawana

Col. Point

Site ID

Vernita

Vernita
Island 17
wWSsuU

Col. Point
Chiawana

ATX ng/cm2

Inorganic Organic

ATX (ug/L)  Total Surface Area Totalng ATXin100
ELISA (cm?2) mls
576.675 141.37000 57667.5
541.911 141.37000 54191.1
2.123 141.37000 212.3
20.552 141.37000 2055.2
1.295 141.37000 129.5
26.555 141.37000 2655.5
Total Mass
Mass (g) of
Mass (g) Pan Pan+filter+ composite Organic
+Filter dry algae (g)in9mls (g)
0.0176999
99999999
2.8287 2.9016 0.0729 0.05529
0.0453000
00000000
2.8664 2.9549 0.0885 0.04323
2.8642 4.0493 1.1851 0.09741.0877
2.8247 3.5289 0.7042 0.06030.6439
2.2894 3.1903 0.9009 0.05400.8469
2.8054 3.7235 0.9181 0.08840.8297

75.7

48.8

8.2
8.6
6.0
9.6

407.92
383.33
1.50
14.54
0.92

18.78

— High Organics




Solid Phase Adsorption Toxin Tracking (SPATTS)




- W>L; trichome tapered or straight;
apex conical or rounded; walls
raised/granular or somewhat
smoother, but note bottom section
of filament B 'S . ‘

likely Microcoleus autumnalis

b

filament B
(probably slightly. -
out of focus) =~

filament C
(posssibly
broken fragment)







Mats dying and floating downstream




Final Thoughts

* Based on some limited field work, observations, and lab analysis,
there is evidence that anatoxin-a producing cyanobacteria
(primarily Microcoleus/Phromidium) is found throughout
Columbia River in Hanford Reach

* There appear to be “hot spots”

* Periphyton can lift off of rocks as it dies or sloughs growth (algal
mat)

* Mats release high levels of anatoxin-a as cells lyse
* Mats pose the greatest health risk to young children and dogs




Team Effort

BFHD City of Richland City of Pasco
Erin Hockaday Pat Everham Heath Bateman
Phuc Ha Brent Andrews Michael Henao
Diana Padilla Water Treatment Water Treatment
Britton Booker Team Team

Gracie Jimenez

City of West Richland

WA St. Dept of Roscoe Slade

Ecology-Grant
Agency

. King Co Env Lab
Joey Teresi

Fran Sweeney

EPA Elizabeth Frame
Chris Nietch
Rochelle Labiosa City of Kennewick
USGS Jeremy Lustig
Water Treatment
Pat Moran
Team

Washington State
Dept of Health
Cecilia Welch



More Learning

Articles:

McDermott A. Lethal cyanobacteria are creeping into rivers-no one knows exactly why. Proc
Natl Acad Sci U S A. 2024 May 14;121(20):e2407913121. doi: 10.1073/pnas.2407913121.
Epub 2024 May 9. PMID: 38722809; PMCID: PMC11098105.

McAllister, T. G., S. A. Wood, and |I. Hawes. 2016. The rise of toxic benthic Phormidium
proliferations: A review of their taxonomy, distribution, toxin content and factors regulating
prevalence and increased severity. Harmful Algae 55:282-294.

The global proliferation of aquatic, benthic Microcoleus: Taxonomy, distribution, toxin
production, ecology, and future directions. Water Research, Vol. 294, 15 April 2026, 125441

Benthic cyanobacteria proliferations drive anatoxin production throughout the Klamath River
watershed, California, USA (Genzoli is lead author). June 2024Freshwater Science 43(3)

Websites

https://hcb-2.itrcweb.org/introduction
https://www.waterboards.ca.gov/northcoast/water_issues/programs/swamp/ (North Coast (CA) Regional Water Board)
Video

* https://vimeo.com/245848255



https://hcb-2.itrcweb.org/introduction
https://hcb-2.itrcweb.org/introduction
https://hcb-2.itrcweb.org/introduction
https://www.waterboards.ca.gov/northcoast/water_issues/programs/swamp/
https://vimeo.com/245848255
https://vimeo.com/245848255

Benthic Specialists Contacts:

ChristopherT. Nietch, Ph.D. | Research Ecologist (Leads a Nation-Wide Study on Benthics in River Systems)
U.S. EPA | Watershed and Ecosystem Characterization Division

Watershed Management Branch | Experimental Stream Facility

513-569-7460 (Office) | 513-265-6829 (Mobile)

nietch.christopher@epa.gov

26 W. MLK Dr., Cincinnati, OH 45268 | 1003 US HWY 50, Milford, OH 45150

Avery Tatters
tatters.avery@epa.gov
Contact for sampling methods

Joanna R. Blaszczak (Nevada)
Department of Natural Resources and Environmental Science, University of Nevada, Reno, Nevada, USA

Keith Bouma-Gregson (California)
Department of Integrative Biology, University of California, Berkeley, Berkeley, California 94720; E-mail: (MEP) mepower@berkeley.edu;

and (KBG) kbg@berkeley.edu.

Susan A Wood
Department of Environmental Management, Lincoln University, 85084, Ellesmere Junction Road, Lincoln, Aotearoa 7647, New Zealand


mailto:nietch.christopher@epa.gov
mailto:kbg@berkeley.edu

Questions/Discussion

~ Harmful Benthic
@ Cyanobacteria Research




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Periphyton has many forms
	Slide 8: No Blooms in the Columbia River?
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Mats dying and floating downstream
	Slide 21: Final Thoughts
	Slide 22: Team Effort
	Slide 23: More Learning
	Slide 24
	Slide 25

