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antibiotics, anti-convulsants, mood stabilizers and
sex hormones have been found in the drinking
water supplies of at least 41 million Americans...”

Percent Relativeg-gal Activity

Previous Work — Endocrine Disruption

“ A vast array of pharmaceuticals including

-Associated Press , March 9, 2008
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Comparing Prevalence of Antibiotic Resistance Genes Across Various
Stages of Conventional Wastewater Treatment

e Does tertiary treated wastewater harbor ARGs?

e Metagenomics reveals ARGs in final effluent
* No evidence of cultural bacteria

 What are implications for groundwater recharge, irrigation, biosolids application?
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Wastewater-Based Epidemiology in Tribal Communities
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Mapping wastewater lagoons in tribe communities in the US

Product 1: Sentinel 1— SAR (Sentinel-1 mission provides data
from a dual-polarization C-band Synthetic Aperture Radar (SAR)
instrument)
* Band: VV - single co-polarization, vertical
transmit/vertical receive
e Spatial resolution: 10 meters
* Image collection: 2020-01-01 to 2020-31-12*

*Tried only drier periods — improved results; Also tried entire image
collection and selected 2020 to decrease noise

Product 2: USGS Landsat 8 Surface Reflectance Tier 1
e Bands: B6, B5, B4 (short IR, NIR, Surface reflectance)
e Spatial resolution: 30 meters
* Used entire image collection: 2020-01-01 to 2020-31-12

Sentinel Landsat

Among Ak-Chin, San Carlos, and Pine Ridge Indian
Communities, only Pine Ridge seems to have WWTPs in
their territory.
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Drugs in Tribal Communities

"Over-the-counter """ "| Dextromethorphan

Mescaline

LSD, MDMA

Methylphenidate!, amphetamine?, alprazolam? (a-
hydroxyalprazolam)

Methadone (EDDP, 2-ethylidene-1,5-dimethyl-3,3-
diphenylpyrrolidine), buphrenorphine
(norbuphrenorphine)

Hydromorphone, hydrocodone, tramadol,
carfentanil, sufentanil, morphine (morphine-3-
glucuronide), oxycodone (noroxycodone), codeine
(norcodeine), heroin (6-acetylmorphine), fentanyl
(norfentanyl)

(Ethyl sulfate?®)

Nicotine (cotinine, trans-3’-hydroxycotinine)
Caffeine (paraxanthine)

Notes: PCP (phencyclidine), LSD (lysergic acid diethylamide), MDMA (3,4-methylenedioxy-
methamphetamine), ! Ritalin, 2 Adderall, 3 Xanax, “metabolite of alcohol consumption.

Methamphetamine, cocaine (benzoylecgonine), PCP,
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Disparities in Water Quality in Indian Country
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Contaminants

Unregulated Contaminants on Tribal Lands

e EPA’s monitoring of ~30 unregulated contaminants every 5 years

* Unregulated contaminant monitoring rule (UCMR * Sample concentration were less than method
8 & ( ) detection limit for UCMR1 and UCMR?2
* Not regulated under SDWA chemicals
UCMR1 UCMR2 UCMR3 UCMR4 e UCMR3: dioxane, PFOS, strontium, vanadium,
Insecticides Insecticides Semivolatiles Cyanotoxins chromium, chlorate, molybdenum were
Herbicides Brominated flame retardants Synthetic organic Metals measured in Tribal water
Oxygenates Explosives Metals Pesticides e UCMRA4: disinfection by-products (HAAs),
Combustion products Acetanilides Oxyhalide anions Brominated haloacetic acids manganese, germanium detected
Organic precursors Nitrosamines Perfluorinated compounds Alcohols
Hormones Semivolatiles
Indicators
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Pilamaya!

e Co-Pls: Rolf Halden, Kerry Hamilton, Rebecca Muenich, Erin Driver, Marcus
Denetdale, Carrie Joseph

« Jacob Moore, Assoc. VP for Tribal Relations, Arizona State University
 The Biodesign Institute, One Water One Health

* Collaborators: Tribal partners, InterTribal Council of Arizona, ITCA National Water
and Wastewater Operator Training Program

 Funding: NSF CBET 2038372,The Catena Foundation, NIH Project 1-
UO1DA053976-01

 Interested?
« Share with Tribal Health Directors and Wastewater Managers

e Contact: Otakuye.conroy@asu.edu
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