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Potomac Observations of EDC Activity 

Site Human 
Density1 WWTP2 WWTP 

Flow3 
% 

Ag4 AFO5 Animal 
Numbers6 Intersex7 

Gauley 
River 

0.06 0 0 0.5 0 464 11.3% 
0.02  (0.07) 

South Branch 
Petersburg 

0.07 3 0.95 16.4 296  
(296) 

1,450,120 74.3% 
0.97  (0.95) 

South Branch 
Moorefield 

0.07 4 1.43 15.2 497  
(496) 

7,384,685 54.5% 
0.50  (0.50) 

South Branch 
Springfield 

0.08 5 1.93 15.2 565  
(562) 

8,719,093 82.2% 
1.02  (0.76) 

Shenandoah 
North Fork 

0.28 50 1.59 32.7 1,174 
(960)  

11,757,596 90.0% 
1.16  (0.78) 

Shenandoah 
Mainstem 

0.43 101 25.66 32.6 3,655 
(2,539) 

33,928,442 93.0% 
1.64  (0.93) 

Shenandoah 
South Fork 

0.56 19 20.84 35.9 2,029 
(1,176) 

14,788,173 100.0% 
1.83  (0.65) 

Conococheague 
Creek (lower) 

0.69 13 8.31 50.3 10  
(1) 

1,819,225 87.5% 
1.03  (0.78) 

Associations of Land-use with Intersex 
(Spawning Study 2007) 



Impacts of Point and Non-point Sources 

Land-use Intersex prevalence 
  r2                              p 

Intersex severity 
r2                              p 

Human population density 0.39 0.10 0.42 0.08 
Number of WWTPs 0.22 0.24 0.34 0.13 
WWTP flow 0.32 0.15 0.63 0.02 
Percent agricultural land 
use 0.63 0.02 0.50 0.05 

Number of animal feeding 
operations 0.28 0.17 0.56 0.03 

Number of poultry houses 0.27 0.18 0.50 0.05 
Total number of animals 0.27 0.18 0.48 0.06 
Animal density 0.49 0.05 0.58 0.03 

Comparing Land Use and Observed Intersex Activity 

Modified from Blazer et al., 2011 



Assessing Discharges of Endocrine 
Disruption in the Potomac River 

DC Council Funded through DC DOE,  
DC Water Managed Research Project 
Project Objectives 
 Evaluate the upstream and downstream impacts from nutrient control, 

agriculture management, stormwater management and wastewater 
treatment strategies 

 

 Evaluate EDC impact in receiving waters attributed to point versus non-
point sources 
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Phase 1 Sampling 
 Locations include: 

 Blue Plains 

 Another WWTP 

 CSOs in Alexandria, VA 

 Agriculture  

 Dry Seneca Creek 

 Little Monocacy River 

 Urban Stormwater 

 Anacostia Watershed 

 Sampling Frequency is bimonthly for 1 year + 1 rain event 

 

http://alexandriava.gov/uploadedFiles/tes/oeq/CSSPermitInfoMeetingandPublicHearingPresentation08052013.pdf


Phase 2 Sampling 

 Deployment and Collection of POCIS 
Passive Sampling Devices 

 Transects of the Potomac 

 3 events over the course of the 
study 

Below BP 
Above BP

Little Falls
I-495 bridge

Darnestown MD 

Fort Frederick State Park

Shepherdstown, WV

Fort Washington
Indian Head



Methods – Chemical and WQ Endpoints 

y = 0.3208x + 3.1603
R² = 0.4717
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Analytical Detection 
• Hormones and 

metabolites  
• EDC linked 

pesticides 

Advanced NOM 
Characterization 
• Fluorometry 
• Succesfully linked 

w/WQ (ie DBP 
precursors) 

Nutrient Isotopes 
• Source Tracking 
• Transformation 



Bioactivity 

Passive sampler extract 
Yeast 

 Reporter Cell line 

Genotoxicity 

Mutagenicity 

Cytotoxicity (MicroTox) 

Gene expression (CYP1A/ MTT) 

Luciferase-based NR reporter 

Nuclear translocation assays Grab water sample 
(sold phase extraction) 

Bacteria-based 

Bioreporter (steroid hormones) 

Estrogen, Androgen, Glucocorticoid 

Cytotoxicity 





EEQ/POCIS
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End Goal – Co-management of Pollutants? 

Square root total density AFOs (#/1000 acres)

0.0 0.5 1.0 1.5 2.0 2.5

Lo
g 

m
ea

n 
co

nc
en

tra
tio

n 
E2

Eq
 (n

g/
L)

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

Agriculture 

Permitted flow WWTP effluent (MGD)

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Lo
g 

m
ea

n 
co

nc
en

tra
tio

n 
E

2E
q 

(n
g/

L)

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

WWTP Effluent 

Shenandoah 
Drainage 

2009 

Ciparis et al. (2012) Effects of watershed densities of animal feeding operations on nutrient concentrations 
and estrogenic activity in agricultural streams. Science of the Total Environment, 414: 268-276 
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