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Why do I want to find 
average water?



Even a highly uncertain estimate can 
provide enough information to rank 
chemicals for risk prioritization.

Risk prioritization:

National average surface water 
concentrations of anthropogenic 
chemicals can be used to estimate 
one type of potential exposure: a 
component needed to identify the 
most important chemicals for a 
thorough risk evaluation.



What data will help me find 
average water?



Representative samples:

I designed an automated 
workflow to pull and clean 
National Water Quality 
Portal records from 2008-
2018 for all organic 
chemicals from sites or 
activities that would yield 
ambient concentrations 
from across the U.S. 

1761 chemical names

Click to add text

1382 unique chemical structures

1310 chemicals with data from 
ambient surface water sites

498 chemicals 
with at least 50 
discrete values 

(above detection 
and reporting 

limits)

The number of chemicals for which 
estimates could be made decreased 
with each data cleaning step.



How will I get representative 
values from my data?



Mean of the lognormal 
maximum likelihood 
estimate:
Records for most chemicals were 
over 80% censored (below a 
detection or reporting limit).

We needed a method that could 
incorporate knowledge from 
both discrete values and left-
censoring limits.

Estimated representative distribution for 1,4-
Dioxane, with histogram showing censored (aqua) 
and uncensored (orange) data



Do different sample types 
change the average?



Different sample types had similar averages 

For most chemicals, 
the mean bulk 
concentration is 
similar to the mean 
dissolved 
concentration, 
regardless of the 
chemical's affinity for 
organic matter.



Are my representative ranges 
informative enough for risk 

prioritization?
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Representative ranges 
overlap hazard 
concentrations in 
Daphnia for some 
chemicals

The uncertainty in the 
mean + standard 
deviation is less than 
the range of toxicities 
and can help prioritize 
risk to Daphnia, a 
sensitive organism.

Chemicals where the estimated average exceeds the toxic 
level are the highest priority (red). The most toxic chemicals 
are not always the highest priority, due to low exposures.



Thank you!
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