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Project Driver: Intersex fish in Potomac
Watersheds
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Potomac Observations of EDC Activity

Associations of Land-use with Intersex (Spawning Study 2007)
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Impacts of Point and Non-point
Sources

Comparing Land Use and Observed Intersex Activity

Intersex prevalence Intersex severity
Land-use 2
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Human population density 0.39 0.10

Number of WWTPs 0.22
WWTP flow 0.32
Percent agricultural land

use

Number of animal feeding
operations

Number of poultry houses
Total number of animals

Animal density
Modified from Blazer et al., 2011
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Land Use in the Potomac Watershed



Introduction — Endocrine-disrupting
chemicals (EDCs):

Substances in our environment, food, and consumer products that interfere with
hormone biosynthesis, metabolism, or action resulting in a deviation from normal
homeostatic control or reproduction.
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Project Team — A unique collaboration
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Project Objective 1

Evaluate the upstream and downstream impacts from
nutrient control, agriculture management, stormwater
management and wastewater treatment strategies

Upstream site

Wastewater treatment

(WWTP) I Agriculture management

NO agriculture management
Combined sewer

overflow (CSO)

Stormwater management (Urban)
Downstream site

NO stormwater management



Project Objective 2

Evaluate Impacts of EDC in receiving waters attributed to
point versus non-point sources

Non-Point
Point sources sources

(WWTP, CSO) (Agricultural,
- urbgn runoff)

Potomac River EDCs and Activity



Methods — Chemical and WQ Endpoints

Bioactivity: Yeast Estrogen Assay
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Phase 1 Sampling
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Agricultural BMPs

Fencing
installation
began in 2006

* Fencing (visible erosion).

e Spring to replace in-stream
cattle watering

e Stream crossings
e plantings of cool season

grasses..
In autumn 2007 MR
with fencing in e _
Result: plac |
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Urban BMPs (Sligo Creek)
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Tributary Stream Restoration
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Constructed Wetlands Stormwater Runoff Control Pond
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Results: Effect of
Best Management
Practices (BMPs)
on Agricultural and
Urban Runoff
Inputs
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Results: CSO Impact
on Water Quality

Hazen
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Wastewater treatment plants

dcé

water is life

L

Wastewater Treatment Process

Blue Plains Advanced Wastewater Treatment Plant
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Correlations

between EDCs

and WQ
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Correlations between EDCs and WQ
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Source Tracking via Nutrient Isotopes
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Overlaying EDCs on Nutrient Fingerprints

Comparing Nutrient Fingerprints with E1 Concentraiton
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Mean (+/- SD) Measured E1 Concentration (ng/L)

Overlaying EDCs on Organic Matter
Fingerprints

Comparing DOC Fingerprints with E1 Concentraiton
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Conclusions

Low level estrogenic activity found throughout the
Potomac

Estrone was the most common EDC detected
« Effectively removed by wastewater treatment

CSOs showed limited observed impact, except after the
heavy rain event

Nonpoint urban and agricultural sources served as
continual sources

e BMPs were capable of significantly reducing estrogenic activity

Limited correlations between typical water quality
parameters and EDCs/EDC activity

 Advanced metrics showing promise

Hazen
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Baby Steps Towards Co-management of
Pollutants?

Shenandoah Drainage, 2009
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Next Steps: Justin will discuss in greater
detalil
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Improving Water Reuse for a Much Healthier Potomac

Grantee Research Project

Watershed Results
EPA Grant Number: R835825
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Another exciting collaboration
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EPA STAR Timeline

Year 1 (July 2016 — June 2017)

|dentify and track spatial and temporal variations in “hot spots”

Year 2 (July 2017 — June 2018)

Focused study on impact and outcomes of reclamation, reuse,
harvesting, and management strategies on sources of
pollutants

Year 3 (July 2018 — June 2019)

Quantitative assessment of costs, benefits, and impact of
advanced reclamation, reuse, harvesting, and management
practices on human and ecological health in the Potomac

Hazen
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Distilling it down a bit further

Non-Point Source

Agriculture
Urban sackground

EDCs

yerpact

OWNML - Site of May 23 “unofficial” Project
Kickoff Meeting




Questions?
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erosenfeldt@hazenandsawyer.com
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