Removal

Science Questions

> What are monitoring and measurement tools to improve

the characterization of endocrine disrupting chemicals ?

What are the major sources and environmental fates of

EDCs?

How can unreasonable risks be managed?

» How and to what degree are human and wildlife
populations exposed to EDCs?

Experimental Objectives

Develop and implement an experimental system
for treatment technology testing at the full-scale.

+ Track longer-term performance with respect to
traditional regulatory variables.
o Nitrogen and Phosphorus speciation and
mics

o Pathogenic indicators

Track longer-term performance for select EDCs

o Steroid hormones
o Alkylphenol compounds

« ...with respect to traditional regulatory
variables.

o Nitrogen and Phosphorus speciation and
dynamics

o Pathogenic indicators

Relate treatment efficacy to wetland performance
characteristics.

Study Location

Grailville, Loveland, Ohio
« Nonprofit Organization
+ 300-acre Farm Cooperative

+ Women's Center

« Environmental & Educational Retreat
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Grailville CW Treatment System

Materials and Methods

EDC Analytical Methods
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Study Results

Steroid Hormones

« Results for wetland removal only shown here (in/out of CW)

of endocrine disrupting chemicals by a constructed wetland for on-site domestic wastewater treatment
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Wastewater samples collected
quarterly at same time as EDCs

Analyzed for species of N and P
including TN and TP by FIA using
standard methods

Pathogenic Indicators
Wastewater samples collected quarterly along with EDCs
Fecal coliforms E. Coli Enterococcus

*« MFC
* 44.5°C for 24 hours
* Blue colonies

* MUG
« 35.0°C for 4 hours
« Fluoresces under UV (366nm)

Additional Study Variables

« ME agar
« 41.0°C for 48 hours
« Pink/red colonies
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APEOs comparing sources

Winter 2008 Sampling Analysis

« APs in influent dominated by higher
ethoxylated APEOs.
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Discussion

*Nutrient removal
> TN removed limited by nitrification
0 Requires oxygen source

o Recirculation did not provide significant
oxygen

> TP removed limited by adsorption or
precipitation
0 Requires contact time in channel
o Recirculation did not affect average contact
time as compared with single-pass
*EDC removal
> Highly variable episodic flows make data
interpretation difficult.
» Degradation of selected EDCs is variable
by season and with changing flow
conditions

«Future work with the CW owner to:

0 Conduct controlled studies with fixed volume
pulsed flows to allow for more controlled
studies

o Evaluate a product replacement option for
their detergents

0 Moving to the leachfield to evaluate the entire
system and the potential for release in the
environment

Responsiveness and Collaborations

Findings from this research to be used
directly by :
« EPA’s Office of Water
+ The Great Lakes National Program Office
+ EPA Regional offices and State/local regulators
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