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Prioritization of Algal Bloom Monitoring in Oregon
Background and Reasons for Study Based on total spring precipitation, average summer temperatures, and distance to nutrient point source Conclusion

e The number and intensity of freshwater harmful algal blooms is increasing in the United States. This is e The number and intensity of harmful algal blooms in freshwaters is increasing in the United States and
of concern because harmful algal blooms produce toxins that are harmful to both the environment and in Oregon_ Monitoring of harmful algal blooms is important for both human health and environmental
humans (Weirich & Miller, 2014). health.

e Humans can be exposed to harmful algal blooms through accidental consumption of contaminated e Algal bloom monitoring is expensive and funding is limited in Oregon. Limited resources can lead to
natural waters, through consumption of drinking water, and consumption of contaminated food (Weirich difficult decisions about what areas in the state should be monitored. The map produced in this project
& Miller, 2014). These harmful algal blooms can also affect humans economically by increasing displays areas in Oregon where monitoring of harmful algal blooms should be prioritized. This
treatment costs for drinking water and by hurting industries that depend on clean water (United States prioritization is based on high total spring precipitation, high average summer temperatures, and close
EPA, 2017). distance to nutrient point sources. Funding resources should first be used to monitor lakes in the highest

e As algal blooms decay, they consume the oxygen in water. This results in dead zones, which can lead to priority areas.
death of aquatic animals and contribute to a loss of biodiversity (Weirich & Miller, 2014). e Harmful algal blooms are predicted to increase with the changing climate, making these a more

e Monitoring for harmful algal blooms is not mandatory and is inconsistently done due to a lack of funding prevalent environmental and human health concern (United States EPA, 2013). Monitoring of these
(Oregon Health Authority, 2016). blooms will be an important strategy to mitigate climate change health concerns.

e Thereis a lot of research to be done to predict and identify bodies of water in Oregon that are at risk of e There are known variables that contribute to the formation of harmful algal blooms including sunlight and
developing harmful algal blooms (Oregon DEQ). warm temperatures, warm and calm surface waters, and phosphorus and nitrogen nutrient input.
Working to reverse human caused climate change as well as limiting phosphorus and nitrogen inputs
could reduce the number and intensity of harmful algal blooms observed in the future.

e This project was not successful at predicting where harmful algal blooms will form in Oregon.

Research Question

e How do temperature, precipitation, and increased nutrient input contribute to the development of algal
blooms?
e Can these variables be used to predict the development of algal blooms?

Recommendations

e There is still a lot of research to be done in order to predict and identify bodies of water in Oregon that
are at risk of developing harmful algal blooms (Oregon DEQ).
e One of the limitations of our project was the small sample size of ten lakes. The number of lakes

Methods

included in the study was limited by the number of lakes for which the Oregon Health Authority had
YT T TG consisteqt data. We recom.mend an increase in funding for monitoring of lakes in order to increase the

e We looked at water sample size for future studies.
bodies that were e Future studies for monitoring recommendations for algal blooms could include calculations of distance to
monitored by the Oregon highly populated areas or areas with vulnerable populations. This would allow for prioritization of water
Health Authority from - bodies where the most people or vulnerable people would be affected by a bloom.

2009 to 2013. We Bliie Lake Willoo el Reserrois e \We recommend policy changes for increased regulations, monitoring, and consequences for out of
selected the five lakes compliance point-sources near Oregon water bodies to reduce runoff and potentially reduce the
that had five or more occurrence of harmful algal blooms.

blooms over this time e Collaboration with other states, private entities, and other nations that are having algal bloom issues
period. Haystack Reservoir could reveal new information and tools they are using to monitor and solve their problem.

e We then matched each e The use of an appropriate additive statistical model in future analysis may be a helpful step for looking at
of these 5 lakes with a e the complex relationships between variables that contribute to the formation of harmful algal blooms.
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was also used to estimate potential  # These three variables were: 2 week average temperature preceding the bloom,
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WHAT CAUSES CYANOBACTERIA BLOOMS? ST Distance tool was used to determine e Temperature fluctuations preceding the bloom and number of extreme precipitation
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Shosphorus an’d Ee:cformed rft—tes.ts fct)rteatch variable. c —_ resulted ir_1 th_g hi_ghest predictability. However, these 2 variables could only predict 10%
nitrogen nutrient erore periorming t-tests we (2 Agal Blooms) of the variability in the development of blooms.
: performed f-tests to test that the _
_ S input (Lake variance of the two groups were equal. o 1 15w The table below shows: _ _
™. 4(—; SUrTace water Champlain Basin e Lakes w!th blooms had a.hlgher average tgmperatgrg than lakes without bIoomg
T Fliggpetiy, 2013 e Fortemperature and precipitation, we grouped the data into two groups: lakes that ° It;IE:)koerisW th blooms had higher average spring precipitation compared to lakes without
had blooms and lakes that did not. A t-test was done for each factor and e_ach year, e Lakes with blooms were, on average, closer to recorded point sources than those
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P——— e The wind and nutrient input data did not have a time span like the temperature and
precipitation data. Therefore, we grouped the data for these factors differently. This o NN mparaturegioom | o e | precintatonsioom | o Breom | Beom SO urces
hyporiczone A data was grouped by the 5 lakes that had greater than or equal to 5 blooms from ;
2009 to 2013 and the 5 lakes that had less than or equal to 2 blooms over this time o 20 28 20 28 ; ; Lake Champlain Basin Program. (2015). State of the Lake and Ecosystem Indicators Report. http://sol.Icbp.org/
Source: State of the Lake. Lake Champlain New York/Vermont 2015 pe”Od' _ _ _ o Unit Degrees Fahrenheit Degrees Fahrenheit Millimeters Millimeters Meters Meters National Renewable Energy Laboratory. (2012). Dynamic Maps, GIS Data, and Analysis Tools — Wind Data. Retrieved from
e After collecting and analyzing the seven variables, none were found to be statistically http://www.nrel.gov/gis/data_wind.html
Slgmﬂcant' Three va.rlables _Were_ found to be_ more re“able_ than the others and had re® o e re e e M o Northwest Alliance for Computational Science and Engineering — PRISM Climate Group. (2017). Recent Years (Jan 1981 — Jul 2016).

e \We analyzed the factors of sunlight and warm water with ambient temperature data; the factor of calm means that differed in the direction that the literature predicted. These three variables Average (u) 65.58 66.34 11.08 11.64 11,657 2,438 Retrieved from htto://www.prism.oreqonstate.edu/recent/
water with wind speed data; and the factor of nutrient input with nutrient estimations and precipitation were: 2 week average temperature preceding the bloom, cumulative spring —
data - precipitation can transport nutrients into water bodies. precipitation, and distance to the closest point sources. Correlation Positive Positive Positive Positive Negative Negative Oregon Department of Environmental Quality. Harmful Algal Blooms. Retrieved from

e \We compiled ambient temperature data from the PRISM Climate Group. The advisory date for each e We did an overlay of these three variables to produce a map that displays areas in Sl 0.47 0.747 0.21 ritp:itunien oregon.govideqiwe/Pages Harmiu-Algal-Blooms. asox
algal bloom was used to organize and graph average daily temperatures for the 2 weeks preceding the Oregon where monitoring of algal blooms should be prioritized. —— —— ——————— — Oregon Health Authority. (2016). Harmful Algae Blooms. Retrieved from
bloom. The resulting graph was used to find the largest 5 day temperature shift before the bloom as o Temperature rasters for Oregon in June, July, August, and September of 2011 b oo rist . m Trentine | OO | e oo i ronine i https://public.health.oregon.gov/HealthyEnvironments/Recreation/HarmfulAlgaeBlooms/Pages/index.aspx
well as the average temperature for the preceding 2 weeks. were downloaded from PRISM Climate group. The cell statistics tool was used to . 4 _ _ _ _ _

e We compiled wind speed data from the National Renewable Energy Laboratory. We overlayed the find the mean of these four rasters. This output raster was reclassified to assign Nasa (2015). Algae Bloom in Lake St. Clair. https://www.nasa.gov/image-feature/algae-bloom-in-lake-st-clair
wind shape file with the lakes layer and used the identify tool to identify the wind power class for each values from 1 to 10, with 10 representing the highest average temperatures. United States EPA. (2013). Impacts of Climate Change on the Occurrence of Harmful Algal Blooms. Retrieved from
lake location. Each wind power class represented a range of wind speeds in miles per hour. This gave o Monthly total precipitation rasters for Oregon in March, April, and May were https://www.epa.gov/sites/production/files/documents/climatehabs.pdf
us an estimate of annual average wind speed for each lake location in miles per hour. downloaded from PRISM Climate group. The cell statistics tool was used to find | | | |

e Precipitation data was compiled from the PRISM Climate Group website. We calculated the total the sum of these three rasters. This output raster was reclassified to assign Umtedh:tat.es Environmental Protection Agency. (2017). Harmiul Algal Blooms. Retrieved from

: . . ey ps://www.epa.gov/nutrientpollution/harmful-algal-blooms#learn
precipitation from March to May in inches for each lake and each year from 2009 to 2013. We also values from 1 to 10, with 10 representing the highest total precipitation. e remme———— ey Ty | B e e w—
counted the number of days between March and May when the precipitation was greater than or equal o The Euclidean Distance tool was used to create an output raster of distance from | Tempi_Hist WM Trendline ST ] e precion vist wm Trenaiine USGS Oregon Water Science Center. (2013). Pacific Northwest. Retrieved from
to 10mm at each lake for each year. a point source using the point source pollution layer from USGS Oregon Water ) https://or.water.usgs.gov/sparrow/huc6_tn.html

e We used data from the USGS National Water Quality Assessment for phosphorus and nitrogen Sgience Sl ThiS LU SIS WES (EEEEsIEe B e.‘SSign vellles e © 1o 1 4 Weirich, C. A., Miller, T. R. (2014). Freshwater Harmful Algal Blooms: Toxins and Children’s Health. Current Problems in Pediatric and
nutrient input. We used the “buffer” tool to create a 500 meter buffer around each lake. This buffer was with 10 representing cells that were the closest to a point source. 2 Adolescent Health Care 44: 2-24. doi: http//dx.doi.ora/10.1016/i.copeds.2013.10.007
used to clip the nutrient input layer. The Cell Statistics tool was then used to extract a sum of potential o The sum of the three reclassified rasters was calculated using the cell statistics i
inputs. tool. Higher values indicate areas where monitoring of algal blooms should be Wise, D. R., & Johnson, H. M. (2011). Surface-water nutrient conditions and sources in the United States Pacific Northwest. Journal of the

prioritized. 1\!@ I1 I I I ‘3' i American Water Resources Association, 47, 1110-1135. doi:10.1111/j.1752-1688.2011.00580.x
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