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• PAT PHILLIPS AND TIA-MARIA SCOTT (USGS 
ALBANY) 

• NYS DEPARTMENT OF HEALTH 

• ITHACA COLLEGE (SUSAN ALLEN-GIL) 

• CORNELL (DAMIAN HELBLING AND AMY 
POCHODYLO) 

• CORNELL COOPERATIVE EXTENSION 

• CAYUGA FLOATING CLASSROOM 
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Presenter
Presentation Notes
Endocrine disruptors / Persistent Organics Baseline Monitoring Program
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THE STARTING POINT:   
DRINKING WATER INTAKE 
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• Six Mile Creek water is cleaner than Fall Creek Water (note scales differ) 
 
• Metformin, atrazine, nicotine, and acetaminophen found most often and at highest 

concentrations 
 

• Detectable, reportable, but less than 1 pinch of salt on 10 tons of potato chips 
 

• Doesn’t mean that is what comes out of your sink! (just atrazine! 35 nanograms/L) 
 

   

Six Mile Creek Fall Creek 
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Presenter
Presentation Notes
THIS SEQUENCE OF WHAT IS IN THE RAW WATER, WHAT IN THE INFLUENT AND EFFLUENT IMPORTANT.
MAKE CLEAR WHAT IS KNOWN ABOUT POSSIBLE REMOVAL, BREAKDOWN AND REMOVAL W THE BIOSOLIDS.  WHAT IS KNOWN ABOUT THE BREAK DOWN ONCE THEY ARE IN THE LAKE AWHILE (HAS OTHER RESEARCH EXPLORED THIS?)



AFTER HUMAN USE: INFLUENT 
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• Much higher levels that 
raw water 

 
• More compounds 
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INFLUENT: 
MAY 9, 2015 

ng/L 

1 10 100 1000 10000 100000 1000000

Fluvoxamine
Loratadine
Methadone

Norverapamil
Chlorpheniramine

Carisoprodol
Atrazine

10-Hydroxy-amitriptyline
Promethazine

Sertraline
Propranolol

Amitriptyline
Thiabendazole

Desmethyldiltiazem
Verapamil
Nizatidine

Ketoconazole
Triamterene

Nadalol
Penciclovir

Abacavir
Pentoxifylline

Metaxalone
Fluoxetine

Oxycodone
Dextromethorphan

Fluconazole
Bupropion

Codeine
Piperonyl butoxide

Famotidine
Carbamazepine

Lamivudine
Quinine

Metoprolol
Cimetidine

Diltiazem
Meprobamate

Citalopram
Venlafaxine

Tramadol
Amphetamine

Lidocaine
Sulfamethoxazole

Methocarbamol
Sitagliptin

Cotinine
Trimethoprim

Morphine
Diphenhydramine

Desvenlafaxine
Ranitidine

Atenolol
Theophylline

Nicotine
Acyclovir

Pseudoephedrine + ephedrine3
Fexofenadine

1,7-Dimethylxanthine
Methyl-1H-benzotriazole

Metformin
Acetaminophen

Caffeine
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Presenter
Presentation Notes
There’s a lot of compounds!
Big range in concentrations
Some bad players on the list

SKIP OR MOVE EARLY TO GIVE A VISUAL IMAGE OF THE MAGNITUDE OF COMPOUNDS THAT WERE SAMPLED FOR.
TOO MANY GRAPHS IN A ROW IN THIS SECTION AND OTHERS ARE MORE IMPORTANT





JULY 2014 SH2440 INFLUENT VS. EFFLUENT  

ng/L 

1 10 100 1000 10000 100000

Glyburide
Loratadine

Hydroxyzine
Chlorpheniramine

Paroxetine
Omeprazole + esomeprazole3

Norverapamil
Methadone

10-Hydroxy-amitriptyline
Erythromycin

Sertraline
Sulfadimethoxine

Amitriptyline
Carisoprodol

Atrazine
Thiabendazole

Desmethyldiltiazem
Verapamil

Hydrocodone
Propranolol

Abacavir
Dextromethorphan

Hydrocortisone
Nizatidine

Nadalol
Quinine

Fluconazole
Oxycodone

Triamterene
Codeine

Pentoxifylline
Carbamazepine

Amphetamine
Metaxalone

Bupropion
Metoprolol

Meprobamate
Citalopram

Venlafaxine
Lamivudine
Penciclovir
Lidocaine
Diltiazem
Sitagliptin

Cimetidine
Methocarbamol

Tramadol
Trimethoprim

Morphine
Famotidine

Diphenhydramine
Desvenlafaxine

Sulfamethoxazole
Atenolol
Cotinine

Ranitidine
Pseudoephedrine + ephedrine3

Theophylline
Nicotine

Acyclovir
Fexofenadine

1,7-Dimethylxanthine
Methyl-1H-benzotriazole

Metformin
Acetaminophen

Caffeine

ng/L

1 10 100 1000 10000 100000

Hydroxyzine
Glyburide

Loratadine
Verapamil

Norverapamil
Omeprazole + esomeprazole3

Abacavir
Albuterol 

10-Hydroxy-amitriptyline
Acetaminophen

Erythromycin
Temazepam

Desmethyldiltiazem
Hydrocodone
Carisoprodol

Thiabendazole
Atrazine

Dextromethorphan
Propranolol

Nadalol
Oxycodone
Lamivudine

Pentoxifylline
Citalopram

Fluconazole
Metaxalone
Triamterene

Quinine
Cotinine
Caffeine
Codeine

Carbamazepine
Metoprolol

Diltiazem
Nicotine

Phenytoin
Penciclovir

Morphine
Meprobamate

Sitagliptin
Venlafaxine

Bupropion
Lidocaine
Tramadol

Trimethoprim
Pseudoephedrine + ephedrine3

Methocarbamol
Diphenhydramine

Acyclovir
Sulfamethoxazole

Atenolol
Desvenlafaxine

Fexofenadine
Methyl-1H-benzotriazole

Metformin

Influent  Effluent  
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Presenter
Presentation Notes
Much lower concentrations than influent
Some compounds are more degraded more than others
More lipophilic compounds end up in biosolids
Some unexplained spikes (plant efficiency)
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Treatment trend: 
 
Polar escapes 
 
Lipophilic stays 
 



THE ENDING  POINT:  CAYUGA LAKE 
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• Much lower 
concentrations than 
influent/effluent 
(100,000 to 300 ng/l) 
 

• But some 
pharmaceuticals 
detectable 
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Presentation Notes
SH2440 method
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CAYUGA LAKE  
 PHARMACEUTICALS SEPTEMBER 2014  

Deicing fluid additive 
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Presenter
Presentation Notes
The U.S. Environmental Protection Agency (U.S. EPA) has estimated that approximately 80 million liters of ethylene- or propylene glycol–based ADAFs Decing fluid runoff is discharged directly to surface waters in the United States annually.  
Source: U.S. Environmental Protection Agency. 2000. Preliminary data
summary airport deicing opations. EPA 821-R-00-001. Office of Water, Washington, DC.



Compounds Always Detected 
 
• Bis(2-ethylhexyl)phthalate 
– Common plasticizer, classified as a High Production Volume Chemical 
 
• Caffeine 
 
• DEET 
 
• Prometon 
– Herbicide used for landscaping; not used for food crops 
 
• Sucralose 
 
• Venlafaxine 
– Antidepressant 
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Alternatives: 
 
Avoidance 
 
UV-O3 / Filtration 
 
Selective adsorption/desorption (cyclodextrins) 
 
EAG Technology 
 

15 



Also of Concern: Microplastics 
Crowbar Sample 

  



Near East Shore Sailing Dock, 2016, 
appears to be in GI tract 
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Presenter
Presentation Notes
Photo by Susan Allen-Gil



All USGS data will be on the NWIS data base 
  

 http://waterdata.usgs.gov/nwis 
  

Phillips, Patrick <pjphilli@usgs.gov> 
Damian E Helbling <deh262@cornell.edu> 
Susan Allen-Gil  <sallen@ithaca.edu> 
Jose Luis Lozano <jll13@cornell.edu> 
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https://drive.google.com/file/d/0BwqAUDio7q27b2JpQjJVTDk
0R2c/view?usp=sharing 



THE ENDING POINT:  CAYUGA LAKE 
HORMONES 
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Cholesterol 

Androgens 

• 300 -1000 ng/l 
• Very low synthetic estrogens 
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Presenter
Presentation Notes
Cholesterol is natural product in animals

Androstenedione is produced naturally in humans during the production of testosterone and estrogen.
Androstenedione's production and use as an anabolic steroid and dietary supplement(1) as well as its possible use as a performance enhancing drug may result in its release to the environment through various waste streams(SRC). Source: PubChem, https://pubchem.ncbi.nlm.nih.gov/compound/androstenedione#section=Environmental-Fate-Exposure-Summary



CAYUGA  LAKE: 
WASTEWATER COMPOUNDS 
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CAYUGA  LAKE: 
WASTEWATER COMPOUNDS 
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Presenter
Presentation Notes
Isophorone is a clear liquid that smells like peppermint. It can be dissolved in water and evaporates somewhat faster than water. It is an industrial chemical used as a solvent in some printing inks, paints, lacquers, and adhesives. It is also used as an intermediate in the production of certain chemicals. Although isophorone is an industrial chemical, it also occurs naturally in cranberries. Source: Agency for Toxic Substances and Disease Registry
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