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Ion Exchange; LC – Lime Clarification; MBR – Membrane Bioreactor; MF - Microfiltration; O3 – Ozone Disinfection; 
PAC – Powdered Activated Carbon; RO – Reverse Osmosis; UF - Ultrafiltration; UV – Ultraviolet Radiation 

 
Figure 2-1. Planned and constructed IPR and DPR projects in the United States as of 2017  

2.1.2 Water Supply Enhancement  

While DPR is considered a relatively new concept, the 2012 Guidelines state, “[DPR] should be evaluated 
in water management planning, particularly for alternative solutions to meet urban water supply 
requirements that are energy intensive and ecologically unfavorable.” In regions that face imminent water 
supply shortages due to population pressures or changes in historical precipitation patterns, the only 
options to expand water supplies may include water importation, saltwater desalination, and water reuse 
(Snyder, 2014). Especially in inland locations, water reuse may be the only viable option (Snyder, 2014). 

Examples include Big Spring, Texas (1.8 million gallons per day (MGD)) and Wichita Falls, Texas (5 MGD), 
which temporarily implemented DPR in response to extreme drought (Nix, 2014; see Appendix A). Wichita 
Falls designed a temporary DPR scheme that successfully implemented DPR for an 11-month period; a 
permanent IPR installation will supersede the now decommissioned DPR scheme (see Appendix A). 
Brownwood, Texas is also evaluating and pursuing DPR because of severe drought (Miller, 2015). 
Cloudcroft, New Mexico recently permitted a DPR project in response to limited water sources for the 
seasonal tourist population, but it is not in operation (see Appendix A).  

It is important to note that U.S. communities with adequate annual rainfall are also evaluating potable reuse 
as a potential component of future water resource portfolios. For example, the City of Franklin, Tennessee 
is considering planned IPR to expand its ability to provide reasonably priced, high-quality drinking water to 
customers while also addressing discharge permitting (“City of Franklin”). In Raleigh, North Carolina (“City 
of Raleigh”) and Gwinnett County, Georgia (see Appendix A), local utilities are studying direct potable 
reuse. 

Planned & constructed potable use 
of wastewater treatment plant 
effluent  across  the US (2017)3

Pesticides flow into municipal wastewater directly and 
indirectly after uses like pet flea control, cooling water system 
treatment, cleaning and disinfection, treated textiles, and 
indoor pest control.2 Even the most sophisticated wastewater 
treatment plants cannot fully remove many pesticide active 
ingredients, which pass through into effluents. 2 In almost all US 
states, wastewater and drinking water agencies cannot control 
sale or use of pesticides discharged to sewers.

Pesticides in wastewater effluent and RO concentrate exceed aquatic life benchmarks
Pesticide levels in RO concentrate are likely to pose significant disposal challenges

Typical Wastewater Effluent Potable Reuse Treatment System

Due to large volumes – many millions of gallons per day – the intent is to discharge RO concentrate to surface 
waters, as other disposal options are very expensive. Treating RO concentrate would be costly and may be 

impractical, as it contains a mix of pesticides, each potentially needing a different treatment.

Pesticide US EPA Pesticides 
ALB (ng/L)

Wastewater Effluent
(ng/L)

RO Concentrate
(ng/L)

Range Median # Facilities Range Median # Facilities
Imidacloprid 10 18.5–305 48.3–164 21 53-1080 534 5

Fipronil 11 <0.5–340 30–104 40 12-280 151 5
Bifenthrin 1.3 <0.1–14.1 <1–10.3 34 5-50 (est.) n/a

Permethrin 1.4 <1–170 <1–21.4 34 5-100 (est.) n/a
Source:  Sutton et al 20192 (all values except RO Concentrate); King et al 20204 (RO concentrate); italicized values are estimates (effluent concentration x 5)
ALB = US EPA Office of Pesticide Programs Aquatic Life Benchmark (Chronic, Invertebrates)

US EPA Office of Water (2017)1
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Informed product design, regulation and 
mitigation measures may be needed to 
allow society to obtain the full benefits 
of its soon-to-be necessary new urban 

water supplies.
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