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1973 first prototype mobile phone
Source: The Atlantic
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Limitations
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Toxins from algae in this water can
harm people and kill animals
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Two possible
things happen to a
photon in water

ABSORPTION (a)

Phytoplankton
Organic Matter

SCATTERING (b,)

Adapted from Ryan Vandermeulen
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Utah Lake

(Rick Egan/The Salt Lake Tribune)
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UCMR 4: Preceding the finished water sample collection, did you
observe an algal bloom in your source waters near the intake?

685 resolvable source waters

WE Density of resolvable intakes per 100 km?
O Resolvable intake with UCMR 4 data



UCMR 4: Preceding the finished water sample collection, did you
observe an algal bloom in your source waters near the intake?

Source water characterized by averaging
all satellite pixels within 900 m of intake

for UCMR 4 data collected within 1
month of satellite overpass

Lake

100 m lake buffer
® |ntake
O 900 m intake buffer
B Valid satellite pixel




UCMR 4: Preceding the finished water sample collection, did you
observe an algal bloom in your source waters near the intake?
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Satellite-derived results and UCMR 4
qualitative responses of “Yes” and “No”
were compared using the Mann-Whitney
U test and had 94% agreement
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UCMR 4 qualitative response



UCMR 4 observations Satellite imagery
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TRANSMISSION

ABSORPTION

Asked PWS observers if a surface Primarily characterizes the upper
bloom was observed near the intake portion of the water column



After confirming satellite imagery can be used to monitor source
water cyanobacteria, we can assess large-scale patterns

100 Grand Lake St. Marys, OH

Morgan Lake, NM

~
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Across all 685 satellite-resolvable
source waters in the United States,
median cyanobacterial bloom frequency
was 2%; Maximum frequency was

100% at two source waters

N
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Q3 =13.17

Satellite-derived average cyanobacterial
frequency within 900 m of intake (%)
S
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After confirming satellite imagery can be used to monitor source
water cyanobacteria, we can assess large-scale patterns

Average cyanobacterial abundance within 900

m of drinking water intakes (cells/mL)
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NASA CyAN website

https://oceancolor.gsfc.nasa.gov/about/projects/cyan/

CYANOBACTERIA ASSESSMENT NETWORK (CYAN)

Version 5 of CyAN data were released on May 22, 2023. Click here for details.

Introduction

Cyanobacteria Assessment Network (CyAN) B is a multi-agency project among EPA, the National Aeronautics and Space
Administration (NASA), the National Oceanic and Atmospheric Administration (NOAA), and the United States Geological Survey
(USGS) to support the environmental management and public use of U.S. lakes and estuaries bv providina a capabilitv of o : |




CyAN app demo

www.epa.gov/water-research/cyanobacteria-assessment-network-application-cyan-app
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Oregon’s Web application using CyAN data

ﬁsmanfﬂmgm
[37] Department of Environmental Quality
Satellite Estimates of Cyanobacteria in Oregon Lakes and Reservoirs

Reaporting Period: Aug. 21, 2023 - Aug. 27, 2023

Introduction

This report provides an update to estimates of cyancbactena abundance derived from satellite iImagery for 49 large Cregon waterbodies. Updates are scheduked to occur weekly from March to October each year. Estimales denve from the Cyanabaciena Assessment Network (CyAN)
project. Three levals ilustrate cyanohactena abundance (cells/mL) Low: <20 000 Moderate: 20,000-100.000, and High: =100, 000, The levels comespand fo the Waorkd Health Organization (WHO) exposure guideling values (WHO, 2003) For mare infarmation on Harmful Algal Blooms in

COregon, please visit websites from the Oregon DEQ and the Oregon Health Awthority
All data presenied in this report are provisional and subject 1o change. Estimates of cyanobactena from satellite imagery do not imply the presence of cyanotoxins or other water quality imparments and do nat have reguiaiory imphcations. Visit the Oregon Health Authority to learn

about recreational use and drinking water advisories related to cyanobactena blooms. Additional assessmenis with imagery from the Sentinel 2 Satellites local visual assessment, and/or water quality sampling are needed to provide additional information on potential human health
and environmenial effects of cyanobactena Pleass note that estimates of cyanohaciena abundance presented in this report may be skewed by cloud cover, ice cover, sun glint, water surface roughness, dry lake beds, algal mats, and shoreling efiects

Highlighted Waterbodies

Waterbodies with high cyanobactena abundance (100,000 cells/imL) based on the average of daily maximum estimates during the 7-day reporting period (TDADM).
Reporting Period; Aug. 21, 2023 - Aug. 27, 2023
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Data Visusslization

Select a Waterbody:
Sturgecn Lake 1127681

Publc Onnking VeFsr Source

Time Series Plot and Data:
Diate Range:

i Camrend Year. 2023
71 Zelect & Dele Rangs

Data for Ssuegeon Lake 011327681 is avalabée since June 14, 21HE

Summary Satisiics:
B Mo

B Mean

~1 Mininmen

y-aNIS

1 Log Seale

Maps and time series plot of cyanobacteria estimates for each of the 49 resolvable waterbodies according to the methods outlined in the CyAN Project.

Satellite estimates of cyanobacteria abundance from Aug. 21, 2023 to Aug. 27, 2023,
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Time series plot of cyancbacteria abundance |cells/mL) of the selected waterbody.
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https://www.oregon.gov/deq/wq/pages/harmful-algal-blooms.aspx

Susceptible Water Systems — OHA Rules (2019)

Documented HABs with cyanotoxin detected,;

Public Water Systems monitoring for cyanotoxins under permanent rules

Source or upstream waterbody on DEQ 303(d) ji ,ﬁlh - )
list for not meeting WQ standards for algae and ---;J’f-— . | £
aquatic weeds; Legend 3 _,1]_” —n | ’ {f 7
Downstream of source susceptible to HABs or = maelomaion £ 80 : AT R RN =
cyanotoxins E%E”pﬁe i _I —iHE 3 1} ,} e,
OHA determination based on characteristics of ko L _i_' | P

the source, including, but not limited to, slow Sradl” o R - g _ e |
moving or stagnant water, temperature, i B e } % | : |
available sources of nutrients, water quality . s e |’ | |
data, satellite imagery, presence of microcystin- S . L. /A |
or cylindrospermopsin-producing genes, or S Soo | : |

. . :-.I | g = ! | !
other relevant information. L e e % 4 e & |
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Sturgeon Lake — Sauvie Island,

Multnomah County, Oregon 7/21/2023
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Sturgeon Lake — Sauvie Island,
Multnomah County, Oregon 7/21/2023

Photo credit: Oregon DEQ
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CyAN Satellite Data

allows us to screen more
places, more frequently
to we can prioritize
resources for sampling = -
and make decisions that
protect public health and

the environment
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Original CyAN data CyAN S2.0

300 meter resolution 10-60 meter resolution
1 5 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
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>270,000 (98%) lakes
312 (83%) estuaries & 85 (100%) sub estuaries

Annual potential avoided costs
~$42 million/year

Sources: Clark et al. 2017. Ecological Indicators;
Papenfus et al. 2020. Environmental Monitoring and Assessment
JS(




Summary

EPA CyAN website

* Clcyano satellite images available daily and weekly
» Annual potential avoided costs ~$5.7 million/year

* Training, software (open source, GIS, Andorid, web-based)
 NASA website
* SeaDAS

* ArcMAP and ArcPRO RS Tools
* Android mobile and web-applications

 Demonstrations
e Utah Lake
e Surface source waters
* Oregon DEQ
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