Endocrine Disruption
(Hormones, PCPs)

» Exposure of surface water to human
wastes

» Explosion in use of metabolic regulators




Figure 3.1 Trend in PBS Expenditure ($m)

Total
Govemment
= = = =Patient

* e.g. in two week interval ~60% of
people will use pharmaceuticals

» Worst case is large population w/small
water supply (Okanagan?)




* Study Objectives * Okanagan has among Canada’s lowest per capita
water supply -- lowest dilution for wastewater

trone = ctapbolite o

* Measure estrogens in effluent and receiving
waters

* Estriol (E3) — mainly produced during pregnancy

* Ethinylestradiol (EE2) — synthetic estrogen, the most commonly




* Concentration of 5ng L' (Estradiol) caused total collapse of fish
population (Kidd, 2007) - fish should not live in wastewater

Methods 5 = * Vernon Sample Sites
' ft — Plant effluent= 11500 m® /day (2104.5 USGPM)

¢ Very low per capita water
¥ P P * Kelowna Sample Sites




wada-Fhates com

— Monthly from receiving waters (2y, 2009-10)

Solid Phase Extraction (SPE) clean up

— Needed to figute out how to treat the diverse sample
matrices
Vernon Water Reclamation Centre 0.5-27.9
Kelowna Wastewater Treatment Facility 3.0-148.4
Penticton Wastewater Treatment Plant <0.07-35.0




reservoir concentration, treatment plant loading
and reservoir water balance

MacKay Reservoir 0.3-1.3
Vernon Tailwaters Non Detect
Okanagan Lake Non Detect
Okanagan River <0.07-0.4

Summer
Fall




* No measured degradation.

dilute ‘plume’ (conuctance, and fluorimetry)

* Values are close to dilution
*Levels of estrogens throughout the lake were

undetectable

estrogcns

. . 2 113 ED) :
* There are environmental mechanisms that can * Multiple levels of “treatment” are optimal to
reduce estrogens in receiving waters (microbial cleanup estrogens (ie. Vernon)




What is in the drinking
water?

* So far the numbers indicate concentrations in
receiving waters would appear to be negligible
for human consumption but very little research
on chronic low dose exposure outcomes

N\

o

wastewater effluent on gene
expression in goldfish -- assays
of estrogenic chemicals

Ecosystem concetn™=

Liver VTG Gene - summer
Omale

Bfemale

Relative Gene Expression

McKay

Pond Site



Gonad Cyp19a Gene — summer

Omale

Bfemale
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