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(http://Iwww.epa.qov/ORD/NRMRL/EDC)

. a8 NRVIRL — National Risk Management Research Laboratory,
ci

r-— .« LRPCD - Land Remediation and Pollution Control Division -
i '; fate off EDCs in municipall wastewater treatment plants,
n— adapting EDC bioassays to monitor performance of risk

"I ' management processes, land application of biesolids
containing EDCs

« APPCD — Air Pollution Prevention & Controel Division -
emission off EDCs from biomass & diesel fuel composition

evaluation of drinking water treatment technologies for

1 « WSWRD — Water Supply & Water Resources Division -
removal of EDCs

« GWERD — Ground Water & Ecosystems Restoration Division -
ground water impacts from hormones in CAFOs
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Ground Water Issues

4,000 Hogs 20 OOO People

« CAFO wastes generally undergo minimal treatment
(lagoon only)



Potential Ground Water Stressors
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. Natlonally apprOX|mater 40% of average annual streamflow :
Is from ground water*

» * USGS Circular 1186 (1999)
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Ground Water
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Dilution
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SPE (Oasis HLB) Derivatization GC/MS/MS
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Estrone-3-sulfate Estriol-17-glucuronide

OSOs-
COO
HO 0

Estradiol-3-glucuronide-17-sulfate

Three of many possible sulfate and glucuronide
conjugates of estrone, estradiol and estriol
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17B-Estradiol Conjugates 170-Estradiol Conjugates

N . A

HO HO
17B-Estradiol 17a-Estradiol
Estrone Conjugates m——p 0:93
HO Estriol Conjugates
Estrone

O /

/ OH
*OH = OH
—
HO HO

16a-hydroxy-Estrone Estriol

Pathways for transformation of estrogens and estrogen conjugates
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SPE (Oasis HLB) Derivatization GC/MS/MS
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CAFO Lagoon Survey

Eight different lagoons used for land application

Swine, poultry, dairy, beel operations

Three sample locations per lageon

Analyses include a-estradiol and estrogen conjugates
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| Estrogen Conjugates Detected by LC/MS/MS '

Standards Available

Estrone-S-cjlijectirgricle

B=sireicllol-g-c)ltictifaniicle
PEESURacIeFlAgIucuemide
[EESHadIeIFSEelucueRd ety =suliaie
BrESHadIel=Siiv-disuliiate
EStelEs=suliate
EStiel-S-glucurenide

prEStradiol-S-sulfiate-17-glucuieonicde
prEStradiel-siiv-diglucuienicde
Estriol-16-sulfate

Estriol-17-sulfate
Estriol-16-glucuronide

Estriol-17-glucuronide
Estriol-3-sulfate-16-glucuronide

No Standards Available

Estriel-3-sulfate-17-glucuronide
Estriol-16-sulfate-3-glucuronide
Estriol-16-sulfate-17-glucurenide
Estriol-17-sulfate-3-glucuronide
Estriol-17-sulfate-16-glucuronide
Estriol-3,16-disulfate,17-glucurenide
Estriol-3,17-disulfate,16-glucuronide
Estriol-16,17-disulfate,3-glucuronide
Estriol-3,16-diglucuronide,17-sulfate
Estriol-3,17-diglucuronide,16-sulfate
Estriol-16,17-diglucuronide,3-sulfate
Estriol-3,16-disulfate
Estriol-3,17-disulfate
Estriol-16,17-disulfate
Estriol-3,16-diglucuronide
Estriol-3,17-diglucuronide
Estriol-16,17-diglucuronide
Estriol-3,16,17-trisulfate
Estriol-3,16,17-triglucuronide

Not Found

Undetermined
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Percent distribution of estrogen groups for total estrogen equivalents.
Number at the top of each bar is the total estrogen equivalent for that lagoon.



RESEARCH &

DEVELOPMENT.

Buildingar | GWERD's Current Analytical Suite for Hormones '
scientific:

Joundation

Jor-sound

environmental..  © EStrogens — direct analysis by GC/MS/IMS

decisions

o Estregen conjugates — direct analysis by LC/MS/MS

o Estrogen conjugates — indirect analysis by enzyme
treatment fiollowed by estregen analysis by GC/IMS/MS
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CAFO EDC Research — Future Directions

s GWERD
Field study focus on hermenes in land application
Continued woerk with estrogen conjugates

Inclusion of androgens Inte analytical suite
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Mark V. White, Environ. Scientist
U.S. Environ. Pretection Agency.
Robert S. Kerr Environmental
Research Center, P.O. Box 1198,
Ada, OK 74820
Phone: (580) 436-8709
email: white.mark@epa.goVv

Dennis D. Fine, Analytical Chemist
Shaw Environmental, Inc.
Robert S. Kerr Environmental

Research Center, P.O. Box 1198,
Ada, OK 74820
Phone: (580) 436-8669
email: fine.dennis@epa.gov
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