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SBWRD Is Concerned About the Possible
Effects of EDCs on Downstream Fish

Brown Trout

(Salmo trutta)
Bonneville Cutthroat
(Oncorhynchus clarki)




What Is SBWRD’s Position Concerning
EDC’s?

e Currently there are no regulatory requirements to remove
EDC's.

e The District has spent millions of dollars to improve water
guality. It only makes sense to be proactive in addressing
EDC's.

The District has conducted pilot studies on how to remov

Michael Luers, SBWRD General Manager - WEAU Annual Conference, St.
George, Utah, April 2008.



Design Project for East Canyon WRF In
Park City, Utah




SBWRD Funded the Investigation of
Three EDC Removal Technologies

GAC Filtration

Ozone/Peroxide

UV/Peroxide




Study Outcomes

» Three Technologies Tested Using ECWRF Effluent
» Developed Costs of Full-Scale Implementation
» Recommendation on Technology of Choice

» ldentified a Potential Treatment Target for EDC Removal



Testing Methods and Results

QINGE THE PHARMADY

1 CLOZEY HE DOOTOR

GAIP YOU BHOULY AKE.
TREE GLAGGER F WATER..




Target EDC Analytes

Carbamazepine

pharmaceutical
(epilepsy, bipolar)

Estrone

natural hormone

Estradiol

natural hormone

Ethinyl Estradiol

synthetic hormone

Progesterone

natural hormone

Testosterone

natural hormone

USGS Method 2 — APCI Positive lon Mode Only




E-Screen Bioassay

Breast cancer cell line, growth response to estrogen

Reported as Estradiol equivalents (MRL = 0.030 ppt)




Sample Collection




GAC Sorption Pilot-Scale Apparatus




GAC Sorption Pilot-Scale Apparatus




GAC Filtration Reduced EDC
Concentrations in ECWRF Effluent

Carbamazepine | Hits Min Max Avg

PlantEfff 6 | 40 | 146 | 95

Columnlf 4 |51 | 12 |79

Column2| 3 | 20 | 37 | 27

Coumndl 4 | 50| 19 | 10

Estradio Hits Min - Max  Avg

PlantEfff 3 | 16 | 22 | 1.8
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GAC Filtration Reduced EDC
Concentrations in ECWRF Effluent
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Carbamazepine: A Tracer for Estimating
GAC Bed Life
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GAC Treatment Improved Water Quality
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TOC as a surrogate for real time filter performance?



Ozone Bench-Scale Apparatus

Courtesy of Applied Process Technology, Inc.




Ozone Treatment Effective for

EDC/PPCP Removal

Plant Eff | Conc
Constituent Conc after O,
(ng/L) | (5 ppm)
Estradiol Equivalents 0.92 <0.10
Gemifibrozil 116 <1.0
lbuprofen 36 6.7
Triclosan 13 <5.0
Caffeine 45 <3.0
Fluoxetine 20 <1.0
Sulfamethoxazole 524 <1.0
Trimethoprim 76 <1.0
#/100mL
E. Coli. 12000 <1




Ozone/Peroxide Improved

Removal of Ibuprofen

Ibuprofen (ng/L)
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UV Bench-Scale Apparatus

Courtesy of Duke University Research Group



UV/Peroxide: A Trend of EEQ Removal
Seen at Highest UV Fluence
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Costs and Recommendation



Cost Estimate Development

Assumptions:

Build new 7.2 mgd facility (AADF only)
Vendor quotes for equipment

$250/ sq ft. building cost

6% interest rate for 20 yr PW

GAC: 2 exchanges per year @ $350K

Ozone: 5ppm with H,O,, no CT basin

UV: 400mJ/cm? low pressure lamps



Ozone Treatment of EDCs I1s the Most
Economical Alternative

Annual O&M Costs ($Million)
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Advanced Oxidation with Ozone
Recommended as Technology of Choice

Advantages:
» Lowest cost alternative based on 20 year PW
» Greater flexibility in treatment

Effective for a wide variety of chemicals

Vary the dose and/or add peroxide

Disadvantages:

» Highest Capital Cost & Oxidation Byproducts



EDC Removal Using EXxisting

Infrastructure
Existing Granular GAC Contactor
Media Filter

(Parkson Dynasand)




Determine a Treatment Target

Source: National Drinking Water Clearing House, On Tap, Winter 2003.



What Should the Treatment Target be In
the Absence of a Permit?

Determined environmentally safe level for two most common
constituents:

Estrogen Activity Carbamazepine




Carbamazepine is Not Suitable for Use as
a Treatment Target

Published Ecotoxicity Values:
» Acute Toxicity (EC,) — 15 to 60 ppm

(Jos et al, 2003., Ferrari et al, 2006., & Kim et al, 2007.)

» Chronic Toxicity (LOEC) — 1 ppb
(Triebskorn et al, 2003.)

ECWRF Highest Observed Conc. — 146 ppt
(10 times lower than LOEC)



A Reduction of Estrogenic Activity may
be the best Treatment Target

Published Values for Measurable Effects:
» Estrogenic Activity — 1 to 4 ppt
Observed Effects: Vitellogenin, Intersex, Feminization

(Purdom et al, 1994., Snyder et al, 2003., & Fent et al, 2006.)

» ECWRF Highest Observed Conc. — 1.2 ppt
Average Conc. 0.8 ppt

» Treatment Target: Estrogenic Activity of less than 1 ppt
E-Screen Bioassay



Conclusions

» GAC Filtration and Ozone Oxidation were effective at
reducing EDCs in ECWREF effluent

» Ozone/Peroxide advanced oxidation most economical
treatment technology

» Best available treatment target is an estrogenic activity
of 1.0 ppt or less



Future Research
Phase Il: Assess Impacts on Downstream Fish

Sex Ratio Investigation and Sentinel Study




Questions?

For more info visit: http://www.sbwrd.com




