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B . EMERGING CHEMICALS

- CATEGORIES

- BODY BURDEN

- WHY ARE THEY THERE?
- RISK - BENEFIT
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RENDOCRINE DISRUPTOR -

. CHEMICALS (EDCS)

JF” NITION JAny compound or mixture
Sthat alters the function of the
= “endocrine system that causes an
" = adverse effect on an organism or Its
— progeny.” World Health Org 2002

CONCENTRATION?
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ENDOCRINE DISRUPTOR:
& CHEMIGALS (EDCs

e HOW DO EDCs ACT?

e EXAMPLES
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USGS Surface Water Reconnaissance
(Kolpin et al., 2002)
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Comparison of 4 Compounds:
Compound (Use and Effect) Chax (ng/L) Days to Med Dose
* Caffeine (stimulant) 5.7 5.7 x 103 (Excedrin Migraine)
 Ibuprofen (anti-inflammatory) 1.0 105 (Motrin)
* 170a-ethinyl estradiol (oral contraceptive) 0.27 37 (Alesse-21)
* 17B-estradiol (vertebrate hormone) 0.093 (Phoenix) 5.3 x 103 (Activella)
* 4-nonylphenol (surfactant metabolite) 40 (Tucson) 4.6 x 10+ as estrogenic E,,
EE,
Kindly provided by Bob Arnold, UofA 4
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Adverse Effects on Wildlife

Feminization of Male Fish
(from Jobling et al., 1998)

Observed Physiological Significance
17 f-estradiol Levels

Impacted Streams
(USGS)
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lavhicadiVinnow, Population Collapse

Experlmental |_akes Area, NV Ontario, Canada

Kldd KA etal,
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Lake 260 (B)-amended with

Unamended control 5-6 ng/L EE2 (2001-2003)
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VDO YOU MEASURE THEM?:

CHENMICALES
}‘YES” METHOD

s  BIOLOGICAL SURVEYS, SENTINEL
ORGANISMS

~ « HUMAN BIOMONITORING: BODY
BURDEN
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. WHAT IS BEING DONE?

' USEPA STRATEGY
B CClL3LIST- 104

SUSPECTS

- INFORMATION
GATHERING

- STANDARDS
- REGULATION
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STATES - FISH CONSUMPTHON

ADVISORIES

PSTATE FISH AND GAME DEPTS

- MICHIGAN
- ARIZONA
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3 ORANGE CO WATER FACTORY 21

- NOILET-TO-GW-TO-1
- 5480 MILLION PLANT

AP

- EFFLUENT FILTERE

D. ROed, -

STERILIZED AND RECHARGED
- OPERATING COST $39 MIL/Y or

$16/Y PER CUSTOM

ER
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NEW YORK CITY

- USES AN AUTOMATED, ON-LINE
CONTINUOUS 24/7
BIOMONITORING SYSTEM OF
THEIR SOURCE-WATER
RESERVOIRS
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WATER PROBLEMS IN;
HE ARID;SOUTHWEST

d J\ OST RAPID GROWTH IN US

1\/IITED WATER RESOURCES REQUIRE
& RECLAMATION OF WW

. NO EEFLUENT DILUTION IN DRY
STREAMBEDS

—« RECHARGE SCHEMES ENDANGER GW

e GROWTH DEPENDENT ON
- RECHARGE
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ICURRENT WWT SUMMARY. .

0 E? SHUBIESHDURINGRAN BDRAEHERNAAAL

> ”T VAST NUMBER OF ECs AND EDCs ARE
B N@if DESTRYOYED BY WWT

h_":. —HYDROPHILIC vs HYDROPHOBIC CPDs

e

_.4- e REI\/IOVAL STRATEGIES

.-I—'i'_ .--"'

E'.-_‘ = —POLLUTED’ WATER MOUNDS
— - PERCENT GW RECLAMED

BOB ARNOLD STUDIES — SOME EDCs
ARE REMOVED QUICKLY BY TOPSOIL.
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URRENT WWT SUMMARY

SEANE OF ESTROGENIC E2 COMPOUNDS
BERIMARYAFOCUSIOF MANYSTUDIES
£~ CONVENTIONAL BIOLOGICAL
- TREATMENT
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= - UP TO 90% E2 REDUCTION POSSIBLE
= - BIO DEGRADATION
- SOME HYDROPHOBICS
ADSORBED ON BIOMASS
- MANY HYDROPHILICS LEFT IN
EFFLUENT
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URRENT WWT SUNNMARY.

TREATMENTOPTIONS™

- GRANULAR ACTIVATED CARBON
FILTRATION
. LIME COAGULATION + SAND
FILTRATION
- GOOD FOR HYDROPHOBIC EC’S +
EDC’S
- INEFFECTIVE FOR HYDROPHILICS
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NOXIDATION'OF'EC AND'EDC COMPOUNDS
CHLORINATION - PRODUCES THM’S
&~ OZONATION
B . HYDROGEN PEROXIDE
. ULTRAVIOLET 254 WAVELENGTH
- PEROXIDE + UV-254
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SPIL RECHARGE OF EFELUENT:

" J.OF A. STUDIES—BOB ARNOLD

" SOILS USED IN RECHARGE
: BASINS 9 YEARS

- REDUCTIONS UP TO 90%+
IN TOP 2 FEET

- MECHANISM FOR REMOVAL IS A
COMBINATION OF BIODEGRADATION
AND ADSORPTION
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“REUSE OF RECHARGE/

WVELILS PUMPING FROM MOUNDS
P VIAY BE ESSENTIALLY ALL RECHARGE
= \EED TO PREDICT FUTURE
& RECOVERED WATER QUALITY

irri Institute For River Research International
Citizens Water Advocacy Group
Verde River Basin Partnership; Verde Watershed Association







e N
HEADWATERS OF THE VERDE.

pr—

& .WHAT IS THE EC STATUS?

B

= SWHAT IS THE BIOLOGICAL

STATUS?
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WWHAT HAS TO BE DONEZs

pr—

PEIErMInE EDC baseline in GW

B

= . Develop more sophisticated
' Biological Monitoring Systems

* Find a cheap, effective Body
Burden test.
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IIMVHAT HAS TO BE DONE?'Cornt:
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E S REduce inpu;t
ssRemove septic tanks
o Eix sewer-line leaks
o GO to tertiary treatment

e Ralse taxes?
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HP i'-ECT THE SOURCEWATER®

e COST-BENEFIT

* FOOD, AIR (WORKPLACE,
HOMES, CARS), WATER




—
SUMMARY %

NEGs ARE A POTIENTIAL THREAT TO OUR
BIVE |

t1_'f'>'c:s POSE THE GREATEST THREAT

= NEED TO EVALUATE THE THREAT
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f:‘*_-'*—'w ARID LAND PROBLEM
. COST VS BENEFIT

« COULD THE BENEFIT BE AN ETHICAL
ONE?
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