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ParoxetineParoxetine
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not detected.not detected.
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Hormones in Solid WastesHormones in Solid Wastes

TOTAL (TOTAL (ng/gng/g)) SwineSwine DairyDairy PoultryPoultry WWTPWWTP SepticSeptic

Estrogens    1102       171        229         13Estrogens    1102       171        229         13** 1818

Androgens   1473         48        322           9         152Androgens   1473         48        322           9         152

ProgestProgest.         460           .         460           -- -- -- 3636

*Only site ethynyl estradiol detected.

Results Provisional
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Sensitive Sensitive EnvEnv’’ll Settings?Settings?

Concentration (Concentration (μμg/kg)g/kg)
RangeRange MedianMedian

CarbemazepineCarbemazepine 1515--1,2001,200 6868
DiphenhydramineDiphenhydramine 3232--22,00022,000 340340
FluoxetineFluoxetine 100100--4,7004,700 370370
TriclosanTriclosan 1,1701,170--32,90032,900 10,20010,200

Kinney et al., 2006Kinney et al., 2006

Soils amended with Soils amended with 
biosolids and manuresbiosolids and manures

Biosolids from 9 locations across the USBiosolids from 9 locations across the US



6

•• Nutrients.Nutrients.

•• Pathogens.Pathogens.

•• Endocrine Disruption. Endocrine Disruption. 

•• Antimicrobial Resistance.Antimicrobial Resistance.

•• Other Effects.Other Effects.

National AFO SurveyNational AFO Survey

Traditional IssuesTraditional Issues
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Survey of Survey of PhytoestrogensPhytoestrogens and and 
MycotoxinsMycotoxins in Iowain Iowa

Are soybeans a source of Are soybeans a source of phytoestrogensphytoestrogens to streams?to streams?
-- biochaninbiochanin A, A, coumestrolcoumestrol, , daidzeindaidzein, , equolequol, , 

formononteinformonontein,, genisteingenistein
Is corn is a source of Is corn is a source of mycotoxinsmycotoxins to streams?to streams?
-- deoxynivalenoldeoxynivalenol (DON), (DON), zearalenonezearalenone (ZON)(ZON)

Sampling 15 stream sites 5 times through a year.Sampling 15 stream sites 5 times through a year.
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Result Summary Result Summary -- BiosolidsBiosolids
-- 53 ECs detected;  30 to 45 in each sample; 53 ECs detected;  30 to 45 in each sample; 

25 in all samples.25 in all samples.

-- ppmppm levels (64 to 1811 mg/kg dry wt. total)levels (64 to 1811 mg/kg dry wt. total)

Kinney et al., 2006, ES&T, v. 40

CompoundCompound Max Max ConcConc ((μμg/kg)g/kg)
1,71,7--dimethylxanthine       dimethylxanthine       6200  6200  
diethylhexyldiethylhexyl phthalate    20000 phthalate    20000 
33--betabeta--coprostanol        coprostanol        91000 91000 
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Sensitive Sensitive EnvEnv’’ll
Settings?Settings?
Hydrologic Hydrologic 
EventsEvents

Cedar Rapids, IA

Spring FlushSpring Flush

51 Midwest Streams: 21 herbicides, 27 51 Midwest Streams: 21 herbicides, 27 
degradates, 36 antibiotics.degradates, 36 antibiotics.

Midwest Floods, Spring Midwest Floods, Spring ‘‘0808

Scribner et al., 2003Scribner et al., 2003

40 Stream Sites: 75 water 40 Stream Sites: 75 water 
and 10 sediment samples.and 10 sediment samples.
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Results of National Stream & Groundwater SurveysResults of National Stream & Groundwater Surveys

Present in water at                                             Present in water at                                             
subsub--ppb conc.ppb conc.’’ss..

Present in Present in mixturesmixtures..

Greater levels in                                               Greater levels in                                               
streams than wellsstreams than wells

Are Are PPCPPPCP’’ss entering our entering our 
environment? environment? 

KolpinKolpin, et al., 2002; Barnes et al., 2008, et al., 2002; Barnes et al., 2008
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PPCPsPPCPs in in 
Source WatersSource Waters
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Surface Water
Ground Water

Focazio et al., 2008Focazio et al., 2008

Explanation
+ GW (25)

SW (49)

National Source National Source 
Water SurveyWater Survey
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Natural Dilution and DegradationNatural Dilution and Degradation
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Removal in Treatment, NJ FacilityRemoval in Treatment, NJ Facility

StackelbergStackelberg et al., 2004 & 2007et al., 2004 & 2007
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PPCPsPPCPs in Finished Drinking Water in Finished Drinking Water 

Conducted by Conducted by 
Southern Nevada Southern Nevada 
Water AuthorityWater Authority

Supported by AWWA Supported by AWWA 
Research Research FndFnd. & . & 
WateReuseWateReuse FndFnd. . 
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Finished Drinking Water Survey: Finished Drinking Water Survey: 
20072007--Present, USEPA & USGSPresent, USEPA & USGS
•• Varied locations across the Nation.Varied locations across the Nation.

•• Paired source/finished water samples.Paired source/finished water samples.

•• Varied treatment types.Varied treatment types.

•• Significant QA/QC to ensure reliabilitySignificant QA/QC to ensure reliability

•• Working with water suppliersWorking with water suppliers


