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Assessing the impacts of toxic mixtures over a broad geographic scale:
challenges and first steps

David H. Baldwin, Julann A. Spromberg, Jessica I. Lundin, Cathy A. Laetz, Nathaniel L. Scholz

National Marine Fisheries Service, NOAA, Northwest Fisheries Science Center, Seattle, WA.

'_,5&'\'? MNATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Abstract Range of ESA-listed species in the Columbia River Basin (CRB)
Assessing the risks posed by chemical mixtures is a complex encompaSSES many Iand uses

process. Ideally, details are available on exposure (e.g. which
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within the ESA-range. Right) Table showing land use categories and the percent of the Columbia River Basin for each category (data from EPA, 2017). Pesticides are

useful, landscape scale risk assessment for mixtures. These approved for use on all of the listed use categories.
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use to establish where the greatest potential for exposure
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occurs. This landscape scale risk assessment for mixtures can
establish priority watersheds for monitoring and further 558,200 49%
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Above) Enlarged area of the above map near Yakima showing the locations of orchards 5,400 4%
(black) (EPA, 2017). Right) Table of reported pesticide uses on apples in Washington State Oxyfluorfen 4,600 4%
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Left) Map showing MS4 and NPDES permit effluent outfalls into the Columbia River and tributaries (from NMFS, 2012). Right) List of different classes of contaminants
found in wastewater effluent and stormwater runoff in the Columbia River Basin from 2008-2010 (USGS, 2012).
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Challenges | Assessing the distribution of land uses across the CRB
» Over 85,000 synthetic chemicals are approved for use in . . . . . .
the United States. can highlight relative differences in risk
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» Water quality monitoring shows that contaminants are e ———— o ——

present over large geographic areas as complex mixtures. Above) Maps showing the percent of the area of each watershed that consists of
either (A) managed forest or (B) pasture. Both represent land uses with potential

pesticide applications. Right) Map showing an aggregated index combining 15
different land use categories to identify areas of relatively higher risk. Data from
three of the identified “high risk” watersheds highlight how different
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» Exposures to many contaminants are known to be toxic to
aquatic species including those listed under the

Endangered Species Act (ESA). combinations of land use can produce similar levels of expected risk.

» Many ESA-listed aquatic species have broad ranges and are
likely to encounter numerous contaminants. First Steps

> Detailed information on the locations and amounts of » Develop a land use index to identify priority watersheds where contaminant exposures are more likely to pose a risk to endangered species.
almost all contaminants is not available. > |dentify important data needed to understand the risk posed by contaminants in these watersheds.

» Assessing the risks posed by contaminant exposures to » Focus further data collection such as use surveys and monitoring studies of both contaminants and species in these watersheds.

endangered species is a necessary, but daunting, task. _ o . _ _
» Target restoration and mitigation efforts that will reduce contaminant loading to these watersheds.
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